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Redwood Level 
$10,000 - $2,000

East Bay Regional Park District (EBRPD) is a system of  beautiful 
public parks and trails in Alameda and Contra Costa counties of  Califor-
nia. The system encompasses 1,745 square miles on the eastern side of  
San Francisco Bay with 113,000+ acres in 65 parks including over 1,200 
miles of  trails for hiking, biking, horseback riding, and nature study. The 
Park District offers lakes, shorelines, campgrounds, visitor centers, inter-
pretive and recreation programs, picnic areas, indoor/outdoor rental facili-
ties, golf  courses, and much more. Our award-winning Trails Challenge 
Program is a popular self-guided hiking, biking, and walking program with 
thousands of  participants each year. Our volunteer programs offer op-
portunities in public safety, interpretation, environmental protection and 
habitat and species preservation. We hope you will enjoy your visit to our 
East Bay Regional Parks. 

Marin Municipal Water District (MMWD)’s 
mission is to provide high-quality drinking water to 
185,000 people in Marin County and to manage our 
natural resources in a sustainable manner. We are 
proud stewards of  the Mt. Tamalpais Watershed, a 
botanical hotspot hosting 15% of  the state’s flora in 
only 19,000 acres.

Madrone Level 
$1,999 - $1,000

The Golden Gate National Parks Conservancy 
is the non-profit support and project partner to the 
Golden Gate National Parks, and the Presidio Trust, 
helping fund and manage trail, overlook, and habitat 
improvements and stewardship, and environmental 
education and recreation opportunities.  Please visit 
www.parksconservancy.org to view the full breadth of  
our work.

RECON Environmental, Inc. is an employee-owned environmental consulting company with offices 
in San Diego and Santa Maria, California and Tucson, Arizona. RECON’s large group of  highly trained 
biologists perform a full-range of  biological resource services including general resource surveys, habitat 
assessments, vegetation mapping, focused species surveys, wetland delineations, permitting assistance, 
natural resources plans, mitigation implementation and monitoring and ecosystem restoration. We have 
permits for various endangered plant and wildlife species and have an excellent working relationship with 
resource agency staff. 

Stillwater Ecosystem, Watershed and Riverine Sciences specializes in science-based, technical 
approaches to environmental issues. By integrating geomorphic and biological research to understand 
critical ecosystem processes, we work to identify effective measures for restoring and managing rivers and 
their floodplains as functioning ecosystems within the context of  current conditions and future climate 
change. Stillwater works closely with our clients, including agencies, industry, and non-governmental 
organizations, to provide the technical information you need to make scientifically sound management 
decisions. 
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Manzanita Level 
$999 - $250

Valley Oak Level 
$249 and below

Taylor
CROW

Kristina
SCHIERENBECK

Steve
TIMBROOK

Michael
WILLIAMS

Thomas J.
ROSATTIANONYMOUS

V. Thomas  PARKER  
and

Alison SANDERS

Lawrence JANEWAY

Heath BARTOSH

Dean G. KELCH
The Claremont Canyon Conservancy is a catalyst for the long-
term protection and restoration of  the canyon’s natural environment 
and an advocate for comprehensive fire safety along its wildland/
urban interface. The Conservancy works closely with public and 
private property owners and various government agencies to ensure 
the best possible stewardship of  the canyon as a whole. 

Manzanita Level 
$999 - $250

WRA, Inc. offers full environmental review services, including Cali-
fornia Environmental Quality Act (CEQA) and National Environ-
mental Policy Act (NEPA) analysis, with capabilities to complete Ini-
tial Study/Mitigated Negative Declarations as well as Environmental 
Impact Reports and other NEPA documents. WRA continues to 
add a diverse set of  people and skills to our company to meet the 
demands of  a changing marketplace and expanding clientele.

Northern California Botanists is an organization with the 
purpose of  increasing knowledge and communication among 
agency, consulting, academic, and other botanists about botanical 
issues concerning science, conservation, education, and professional 
development. Our primary objectives are to establish a communica-
tion forum via occasional meetings, a scholarship fund for students 
working on botanical problems in northern California, a job forum, 
and symposia that focus on the botany of  northern California.

Garcia and Associates (GANDA) is a natural and cultural 
resources consulting firm specializing in cultural and paleontological 
resources compliance, state-of-the-art aquatic and terrestrial ecology, 
and natural resources policy and planning. GANDA’s staff  is com-
mitted to meeting our clients’ needs with the highest professional 
standards. We have completed projects that range from multi-year, 
multi-million-dollar planning and impact studies for large facilities to 
small, focused studies with short deadlines and limited budgets. 

Calflora provides information on wild California plants for conser-
vation, education, and appreciation. www.calflora.org

The University and Jepson Herbaria of  the University of  
California at Berkeley are two collections of  pressed plants housed 
together along with research labs, libraries, and archives. Together 
the Herbaria hold about 2,200,000 specimens. 

Michael C.  VASEY  
and

Patti PAPELEUX
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Dear Colleagues:

Welcome to the celebration of  the Centennial of  the California Botanical Society. The Centen-
nial theme is “Botanical Frontiers: Past and Future.”  Willis Linn Jepson gathered a small group 
of  interested people together on 12 April 1913 in the Oakland Public Museum to found the 
Society. He was elected the first President and organized the first banquet in September 1913 
that hosted members of  the International Phytogeographic Excursion, who were then explor-
ing California. These first guests included some of  the most distinguished botanists of  the time: 
Adolf  Engler of  Berlin; C. von Tubeuf  of  Munich; Edward Rübel, H. Brockmann-Jerosch, 
and Carl Schröter of  Zürich; A. G. Tansley of  Cambridge; T.J . Stomps of  Amsterdam; Ove 
Paulsen of  Copenhagen; Carl Skottsberg of  Uppsala; H. C. Cowles of  Chicago; A. Dachnowski 
of  Columbus; F. E. Clements and Edith Clements of  Minneapolis; George Fuller of  Chicago; 
and George Nichols of  New Haven. Our current celebration remembers the past, but now, a 
hundred years later, we reflect on the future of  botanical research in our symposium and in the 
graduate student meetings that follow.

Many of  the early objectives of  the Society have been achieved, creating a regional society that 
keeps in contact with its membership via the journal Madroño. The world relations that Jepson 
had in mind continue today, and we have multiple technological means of  communication now 
that accomplish such tasks. The principal goals of  promoting research and of  diffusing accurate 
botanical knowledge in an accessible form to the society at large remain. We live in a chang-
ing society that rapidly is evolving technologically, and the Society continues these core goals 
focused on botanical research. The California Botanical Society responds to these social pres-
sures by adapting technologically and we are proud that all issues Madroño have been digitized 
for online scholarship. Nevertheless, research remains a human enterprise. It explores not only 
the plants of  our complex western North American landscapes, but also exploring the changing 
theoretical landscapes of  our disciplines. 

We thank you for joining with us in celebrating this Centennial. In his address on the occasion 
of  the 25th anniversary of  the Society, Jepson indicated he was surprised to some extent that a 
need for the Society still persisted. He likely would be pleased with its continued success and 
evolution.

V. Thomas Parker
PRESIDENT

Dean G. Kelch
PAST PRESIDENT

Andrew Doran
FIRST VICE PRESIDENT

Thomas Schweich
TREASURER

Kim Kersh
MEMBERSHIP CHAIR

Michael Vasey
RECORDING SECRETARY

Anna Larsen
CORRESPONDING SECRETARY

Staci Markos
MEMBER OF COUNCIL

Brennan Wenck-Reilly
CENTENNIAL PHOTOGRAPHER

Genevieve K. Walden
GRADUATE STUDENT 

REPRESENTATIVE

Matt Ritter
CORRESPONDING EDITOR 

OF MADROÑO

Ekaphan (Bier) Kraichak
WEBMASTER

Lynn Yamashita
ADMINISTRATOR

V. Thomas Parker
PRESIDENT

Richard Whitkus
COPY EDITOR OF MADROÑO

Alison Sanders
CENTENNIAL COORDINATOR
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President’s Message 6

Introduction 8

Schedule 9

Symposium - Botanical Frontiers: Past and Future 10-19
 Symposium Schedule 10
 Symposium Abstracts 11-18
 Annual Banquet Keynote Address Abstract  19

Crowd-sourced Botany Predictions 20-21

24th Graduate Student Meeting  22-57
 Overall Schedule 22
 Representative’s Message 23
 Session Schedules 24-27
 Abstracts 28-57

Genevieve K. Walden
CENTENNIAL PROGRAM EDITOR and DESIGNER
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April 12, 2013

April 13, 2013

April 14, 2013

FRIDAY

SATURDAY

SUNDAY

Field trip to Mount Diablo 
8:30AM-5:00PM Barbara Ertter
   Meet at 8:30AM West Circle, University of  California, Berkeley 

Field trip to Mount Tamalpais 
8:30AM-5:00PM  Dean G. Kelch
   Meet at 8:30AM West Circle, University of  California, Berkeley 

4:00PM, 1913  Founding of  the Society, Oakland Public Museum
4:00PM, 2013  Society Centenary, University of  California, Berkeley

Opening Mixer  
5:30-8:30PM    The California Botanical Society
   Senior Hall, University of  California, Berkeley

Symposium - Botanical Frontiers: Past and Future 
7:30AM-4:45PM  2050 Valley Life Sciences Building
   University of  California, Berkeley

Reception
5:30PM   The Hotel Shattuck Plaza
   2086 Allston Way, Berkeley

Annual Banquet 
7:00PM    Crystal Ballroom
   The Hotel Shattuck Plaza

Banquet Keynote Address
8:00PM    Kent Holsinger 
   Looking forward: The next century of  botany in California

24th Graduate Student Meeting 
7:30AM-5:00PM  2040, 2050, 2060 Valley Life Sciences Building
   University of  California, Berkeley
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One hundred years ago, the California Botanical Society was founded with 
the following mission:

        “To promote investigation of  the life history, habits, classification and 
floristic distribution of  Californian and other plants. It plans to diffuse 
knowledge concerning them in a way calculated to develop and strengthen 
interest in botanical sciences in California. The Society holds meetings for 
lectures and discussions, arranges field meetings and indoor demonstra-
tions, makes collections and publishes a journal. It takes an active interest 
in the conservation of  the native life of  California and coöperates with 
other organizations in preventing threatened destruction of  remarkable 
individual plants or plant societies [communities] in California.”

Today, the mission of  the Society is largely the same. The journal Madroño 
continues to be an important focus of  the Society, publishing first-rate 
research papers on western North American botany. In 1973, the Society 
held its first graduate student meeting and we are proud that the traditions 
of  supporting graduate student research and providing opportunities for 
professional engagement have continued.

The Society has stayed current with social media, online publication, and 
crowd sourcing. On pages 20-21 members of  the botanical community 
have provided predictions about the next 100 years of  botany in Califor-
nia, which we hope will be as productive as the century of  service we are 
celebrating during this centennial year. 

Staci Markos
COUNCIL MEMBER
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Wildlife, Wildlands, and Vegetation: Building a Botanical Bridge Across State Resource Agencies

In the past government agencies which hold California’s natural resources in public trust were often unco-
ordinated – speaking different languages of  wildlife, plant, water, and landscape conservation – even though 
regulatory processes overseen by these agencies would benefit from better integration of  information.  
Recently, more effort has been made in California’s resource agencies to understand relationships between 
conservation of  habitat, plant species, vegetation, and abiotic elements. Much of  this cooperation is born 
of  necessity – to coordinate tasks and integrate information with limited funds, staff, and time. In many 
cases integration has been facilitated by the explosion of  high quality imagery and digital data now easily 
available and shared. I discuss some of  these hopeful outcomes with specific examples where an understand-
ing of  plants, animals, terrain, water, and vegetation mapping are linked to achieve more sound ecological 
thinking and conservation actions among California agencies and their NGO partners.

Todd Keeler-Wolf

Senior Vegetation Ecologist, California Department of  Fish and Game, Sacramento, 
California. Todd.Keeler-Wolf@wildlife.ca.gov. 

Todd Keeler-Wolf  was born in California and has worked as an ecologist here for more 
than 30 years. He received his undergraduate and graduate degrees at the University of  
California, Santa Cruz. Dr. Keeler-Wolf  leads the Vegetation Program at the California 
Department of  Fish and Wildlife (CDFW), is an advisor to the California Native Plant 
Socitey’s (CNPS) Vegetation Program, and is a member of  the Executive Committee of  
the Ecology Society of  America (ESA) Vegetation Panel. In addition to two editions of  
the Manual of  California Vegetation, he has authored/co-authored several books and pub-
lications, including California Plant Life and the third edition of  the Terrestrial Vegetation of  
California. Dr. Keeler-Wolf  is actively involved in inventorying, mapping, and describing 
all the vegetation of  the state of  California.

7:30-8:00AM   Registration     Onderdonk Lobby, Valley Life Sciences Building
    
8:00AM  V. Thomas Parker   President’s Welcome, 2050 Valley Life Sciences Building

8:30AM  Todd Keeler-Wolf   Wildlife, Wildlands, and Vegetation: Building a Botanical  
        Bridge Across State Resource Agencies

9:15AM  Aaron Liston     News tools for old questions in California botany: Genomic  
        studies of  Fragaria and Rosaceae

10:00AM  Coffee break     Courtyard,Valley Life Sciences Building

10:20AM  Bruce G. Baldwin    Meeting the challenges ahead in California floristics

11:05AM  Dave Peterson    Steady by Jerks: Ecosystem Change in a Greenhouse World?

11:45AM  Symposium photograph   South Entrance, Valley Life Sciences Building
12:15-1:15PM  Lunch      Berkeley environs
12:30PM  University and Jepson Herbaria tour  1001 Valley Life Sciences Building

1:20PM   Anna L. Jacobsen    Comparative ecophysiology of  arid and semi-arid   
        Mediterranean-type climate shrublands

2:05PM   Ragan Callaway    Competition, facilitation, and the nature of  plant communities

2:50PM   Coffee break     Courtyard, Valley Life Sciences Building

3:10PM   Carla D’Antonio    What have invasive species told us about California plant  
        communities?

3:55PM   Richard Hobbs    Brome on the range: Dynamics and management of  serpentine  
        grasslands in Northern California 
      
5:30PM   Reception    The Hotel Shattuck Plaza
7:00PM   Banquet    Crystal Ballroom

8:00PM   Kent Holsinger   Keynote Address
        Looking forward: The next century of  botany in California

BOTANICAL FRONTIERS:  
Past and Future  



12 13

T H E C A L I F O R N I A
B O T A N I C A L 
S O C I E T Y

CENTENNIAL 
SYMPOSIUM

2050 Valley Life Sciences Building
University of  California, Berkeley

April 13, 2013

T H E C A L I F O R N I A
B O T A N I C A L 
S O C I E T Y

BOTANICAL FRONTIERS:
Past   Future

CENTENNIAL 
SYMPOSIUM

2050 Valley Life Sciences Building
University of  California, Berkeley

April 13, 2013

 
and 

BOTANICAL FRONTIERS:
Past   Future

 
and 

Meeting the challenges ahead in California floristics

The need to rethink our approach to advancing Willis Linn Jepson’s vision for California floristics has never 
been greater. Rapid biodiversity discovery and accelerating human-caused environmental change in Califor-
nia require a similarly quick pace of  communicating new floristic understanding to scientists and the general 
public. After a quarter century of  intensive, broad-scale phylogenetic work that has transformed higher-level 
plant classification (as reflected, for example, by numerous changes in families and genera in the second 
edition of  The Jepson Manual), systematic research on the California flora is increasingly focused at finer 
evolutionary scales. Such refocusing of  effort is not only crucial for understanding how our diverse flora 
has arisen but also for refining our classification of  minimal-rank taxa (species, subspecies, varieties). Newly 
discovered taxa and the habitats where they occur often warrant immediate conservation attention and can-
not necessarily survive prolonged obscurity. The new Jepson eFlora approach of  incremental floristic revision 
on an as-needed basis, as opposed to wholesale revision of  the entire Californian vascular plant flora every 
15 to 20 years or more, seeks to address that problem and more generally to improve the quality, accessibil-
ity, and utility of  current floristic data for science and society. The eFlora and associated resources of  the 
Jepson Flora Project, together with the Consortium of  California Herbaria and genetic and trait databases, 
have increasing potential to facilitate biodiversity discovery and to aid the reexamination of  long-standing 
scientific questions, such as the location of  hotspots of  neo- and paleo-endemism, and the addressing of  
new concerns, such as likely floristic responses to climate change. At the same time, genomic-level molecular 
approaches offer renewed hope for understanding of  the complex, recent evolutionary histories of  a sizable 
diversity of  iconic Californian angiosperm groups that have proven to be particularly difficult challenges to 
plant taxonomy and to understanding of  the origins and relationships of  our flora.

Bruce G. Baldwin

Curator of  the Jepson Herbarium and Professor of  Integrative Biology, Univer-
sity of  California, Berkeley, California. bbaldwin@berkeley.edu, ucjeps.berkeley.
edu/Baldwin-Lab.html.

Bruce Baldwin presented his graduate research at the 1987 and 1988 Gradu-
ate Student Meetings of  the California Botanical Society, winning first place 
for reseach in progress at the University of  California, Davis. He is now the 
Curator of  the Jepson Herbarium and Professor of  Integrative Biology at the 
University of  California, Berkeley. Dr. Baldwin’s research encompasses vascular-
plant systematics, floristics, and conservation, with an emphasis on biosystematic 
and phylogenetic studies. He is particularly interested in systematic questions 
that address evolutionary processes, historical biogeography, and relationships 
of  California plants, including those that have naturally dispersed to elsewhere 
in the world (e.g., the Hawaiian Islands). Dr. Baldwin is the Convening Editor of  
the Jepson Flora Project (ucjeps.berkeley.edu/jepsonflora), including The Jepson 
Manual, Jepson eFlora, and the Jepson Online Interchange for California Floristics.

News tools for old questions in California botany: Genomic studies of  Fragaria and Rosaceae

Recent technological advances allow biologists to obtain genome sequences from virtually any organism. 
These methods can be utilized to sequence hundreds of  loci in an individual, greatly expanding the power 
of  phylogenetics and population genetics. The goal of  linking the phenotype and genotype is also within 
reach, and it is now possible to readily identify the genetic basis of  traits of  interest in natural populations. I 
will illustrate these advances with phylogenetic results from Rosaceae and studies of  biogeography, hybrid-
ization, polyploidy, and sexual system evolution in Fragaria.

Aaron Liston

Director of  the Oregon State University Herbarium, Professor of  Botany and Plant Pathol-
ogy, Oregon State University, Corvallis, Oregon, listona@science.oregonstate.edu, bpp.
oregonstate.edu/liston.

Aaron Liston won first place for completed graduate research at the 1990 Graduate Student 
Meeting of  the California Botanical Society, held at Rancho Santa Ana Botanic Garden. 
Aaron Liston is now Director of  the Oregon State University Herbarium and Professor of  
Botany and Plant Pathology at Oregon State University. Dr. Liston’s research focuses on the 
application of  genomics to plant phylogeny and speciation. Major topics of  current inves-
tigation include phylogenomics of  milkweeds (Asclepias), including the sequencing of  the A. 
syriaca genome; comparative genomics of  the strawberry genus (Fragaria); and phylogenomic 
studies of  pines (Pinus) and the pine family (Pinaceae).
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Steady by Jerks: Ecosystem Change in a Greenhouse World?

Forest ecosystems will respond in diverse ways to a warming climate in the coming decades. Higher temper-
ature will inevitably lead to more extreme weather events (drought, low snowpack, storms) that will not only 
have significant direct effects, but will promote indirect effects through wildfires, insect outbreaks, and spread 
of  invasive plants across large landscapes. These indirect effects will occur infrequently, but will have major 
impacts on ecosystems, leading to altered productivity, structure, function, and distribution and abundance 
of  species. In addition, climate change will contribute to stress complexes, interacting with multiple stressors 
to potentially exceed thresholds that govern key ecological functions. As a result ecosystem change will occur 
in pulses against a background of  gradual response to climate change, analogous to punctuated equilibrium 
theory in evolutionary biology. Active management can in some cases increase resilience of  ecosystems, thus 
promoting adaptation to a warmer climate.

Dave Peterson

Affiliate Professor at the University of  Washington and Research Biologist, U.S. 
Forest Service, Seattle, Washington, wild@u.washington.edu, www.fs.fed.us/
pnw/fera/staff/dpeterson.

Dave Peterson is a Research Biologist with the U.S. Forest Service in Seattle and 
Affiliate Professor at the University of  Washington. His research focuses on cli-
mate change and fire ecology in forest ecosystems, with emphasis on applications 
in natural resource management. He is currently engaged in several efforts on 
adaptation to climate change in national forests and national parks, and is author 
of  the forthcoming book Climate Change and United States Forests.

Anna L. Jacobsen

Assistant Professor of  Biology, California State University, Bakersfield, California. ajacobsen@
csub.edu, www.csub.edu/~ajacobsen.

Anna Jacobsen is an Assistant Professor of  Biology at California State University, Bakersfield. 
Dr. Jacobsen’s research in plant ecophysiology and plant structure-function focuses on plant 
adaptations to water stress. This has included study of  shrub species in California as well as 
research conducted as a Fulbright scholar in the Mediterranean-type climate region of  South 
Africa. Her current research examines how plant water stress tolerance changes during plant de-
velopment, including study of  chaparral shrub species seedlings, post-fire resprouts, and mature 
>20 year-old-plants.

Comparative ecophysiology of  arid and semi-arid Mediterranean-type climate shrublands

Plants in similar environments often display similar functional and physiological traits, a pattern termed 
functional convergence. At the global scale, this pattern has been hypothesized to explain the convergence 
to shrub dominated landscapes within Mediterranean-type climate regions. Evidence for functional conver-
gence among shrub species from three plant communities of  the semi-arid winter rainfall region of  southern 
California and two plant communities from the semi-arid winter rainfall region of  South Africa was exam-
ined. These functional ecophysiological measures included measures of  seasonal water status, plant hydrau-
lics, leaf  traits, and water stress tolerance. Species display community specific suites of  xylem and leaf  traits 
consistent with different patterns of  water use among communities. Communities previously suggested to 
display convergence globally based on species morphology (i.e., Californian chaparral and South African 
fynbos shrub communities) were found to be functionally and physiologically similar.  In contrast, different 
plant communities within a region, even those occurring relatively near one another, differed in their water 
use and community-level response to water stress.
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Ragan Calloway

Professor of  Biology, University of  Montana, Missoula, Montana, Ray.Callaway@
mso.umt.edu, plantecology.dbs.umt.edu.

Ragan Callaway is Professor of  Biology at the University of  Montana. His primary re-
search focus is on how organisms interact with each other, but he is broadly interested 
in ecology. Targeted interactions include direct interactions, such as competition for 
resources, allelopathy, and facilitation; and indirect interactions mediated by herbi-
vores, soil microbes, and other competitors. Dr. Calloway continues to study facilita-
tion among plants, mostly in alpine habitats, but much of  his time is spent on explor-
ing how exotic invaders dominate non-native habitats and suppress native species.

Competition, facilitation, and the nature of  plant communities

In the mid-1900s range managers in California advocated for the clearing of  the California endemic Quercus 
douglasii (blue oak), because the tree reduced the production of  forage for livestock. Now protected as one of  
California’s hallmark species, the competitive effect of  blue oak caused it to be eliminated or thinned over 
thousands of  hectares. During this time however, V. L. Holland found that many blue oaks did not sup-
press understory productivity and in fact some canopies were associated with large increases in understory 
productivity. This facilitative effect was attributed to higher levels of  soil nutrients, and this was supported 
by other experiments. Through the 1980s and 1990s a number of  studies reported very wide ranges in the 
effects of  blue oak on its understory, ranging from highly inhibitory to strongly facilitative. Later studies 
indicated that this range of  effects was associated with variation in root architecture which determined the 
net effects of  blue oaks on understory plants. Deep rooted trees had net facilitative effects by enhancing soil 
fertility; whereas shallow rooted trees exhibited net negative effects because the competitive effects of  roots 
overwhelmed the positive effects of  canopies on fertility. I will discuss this timeline of  studies of  how blue 
oaks interact with other species and how these studies have advanced our broader ecological understanding 
of  how species interact with each other in general.

Carla D’Antonio

Schuyler Professor of  Environmental Studies, University of  California, Santa Barbara, 
California. dantonio@lifesci.ucsb.edu, labs.eemb.ucsb.edu/dantonio/carla.

Carla D’Antonio is the Schuyler Professor of  Environmental Studies at the University 
of  California, Santa Barbara where she also serves on the University of  California 
Natural Reserve System (NRS) Advisory Committee. She began her research career in 
marine ecology in California in 1985 and completed a Ph.D. in 1990 studying controls 
over species invasions into coastal plant communities in the central California coast. As 
a professor at the University of  California, Berkeley between 1991 and 2004, she stud-
ied controls over plant community change and species effects on community and ecosys-
tem properties in a range of  ecosystems in the western US and Hawaii. Dr. D’Antonio 
has studied non-native grass invasions in California, Hawaii, and Nevada. Currently she 
studies controls over plant community change and the relationship between composition 
and soil nutrient cycling in California grasslands, long-term impacts of  grass invasions 
and fire in Hawaiian woodlands, and fire and community change in California chapar-
ral.

What have invasive species told us about California plant communities?

Numerous human driven environmental changes are contributing to changes in the California flora. Over 
the coming century it will likely be the interaction of  these factors with climate change that will produce the 
most challenging and unexpected outcomes. Yet in the past three decades, botanical research in California 
has shed a great deal of  light on the challenges that these other factors present for the conservation of  native 
species and wild land landscapes in California. In this talk I will review some of  the known influences of  
ongoing anthropogenic change on the California flora including the influence of  human population growth, 
species introductions, changes in land use, and atmospheric nitrogen deposition. Using examples from both 
research in my lab and others, I will evaluate these factors in terms of  the threats they pose to local and re-
gional biodiversity and end with a discussion of  how these factors may interact with climate change to either 
cause extinction or rearrangement of  the California flora.
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Richard Hobbs

Professor of  Restoration Ecology, University of  Western Australia, Perth, Australia, 
richard.hobbs@uwa.edu.au, www.erie-research.org.

Richard Hobbs is Professor of  Restoration Ecology at the University of  West-
ern Australia. Originally from Scotland, he spent three years in California and 
has been in Western Australia since 1984. He is currently Editor in Chief  of  the 
journal Restoration Ecology. Dr. Hobbs is a Fellow of  the Australian Academy of  
Science and was awarded the Ecological Society of  Australia Gold Medal in 2010. 
His current research focuses on “Intervention ecology: Managing ecosystems in the 
21st century”.

Brome on the range: Dynamics and management of  serpentine grasslands 
in northern California

I present data from long-term investigations of  serpentine grassland dynamics in northern California that 
illustrate the changes in grassland composition and species abundances through time in relation to rainfall 
variation and disturbance. In particular, I examine grassland invasion by non-native grasses and the influ-
ence of  rainfall and nutrient addition. The serpentine grassland is an important habitat that faces numerous 
threats, particularly from ongoing N pollution that increases the abundance of  non-native grasses. I discuss 
grassland management and restoration in the context of  emerging ideas about hybrid and novel ecosystems 
and rapidly changing environments.

Looking forward: The next century of  botany in California

If  you don’t know where you’re going, you’ll probably end up somewhere else. And if  you 
don’t know where you’ve been, you won’t know where you’re going. California botanists have 
led plant science for more than a century. I’ll review a few of  the milestones that were espe-
cially important to me, share memories of  a few of  the contributors I have been fortunate 
enough to know, and suggest some of  the directions California botanists are likely to go in 
the next century (without naming names). 

KEYNOTE ADDRESS

Kent Holsinger

Professor of  Ecology and Evolutionary Biology and Adjunct Professor of  Statistics, Uni-
versity of  Connecticut, Storrs, Connecticut, Kent@Darwin.EEB.UConn.Edu, darwin.eeb.
uconn.edu.

Kent Holsinger was the Graduate Student Representative (1980-1981) of  the California 
Botanical Society and presented his graduate research at the 1981 Graduate Student Meet-
ing held at San Francisco State University. He is now Professor of  Ecology and Evolution-
ary Biology and Adjunct Professor of  Statistics at the University of  Connecticut, Storrs. Dr. 
Holsinger also serves as Interim Vice Provost for Graduate Education and Dean of  the Grad-
uate School. Dr. Holsinger is known for his work in population genetics, plant evolutionary 
biology, and conservation biology. His most influential work involves the development and 
analysis of  mathematical models that describe the evolution of  plant mating systems and of  
statistical models used to analyze genetic variation within populations. His most recent work 
on mechanisms responsible for the extraordinary diversity of  plants in southwestern South 
Africa has uncovered a complex interplay between adaptation to environmental gradients 
and the accumulation of  random differences among geographically isolated populations. 
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Significant changes have occurred in our sciences and societies since the first organizational meeting of  
the California Botanical Society in 1913. The Society has supported and promoted botanical research 
for the last hundred years (with a brief  hiatus in 1944 during World War II) and is committed to do so for 
the next hundred years. 

The Council of  the California Botanical Society asked participants at registration for the Centennial to 
make their predictions and forecasts for the significant trends and scientific developments of  the century 
ahead.

Responses were enthusiastic, and we thank you for trusting us with your ideas, your questions, and your 
hopes for the future. Although the challenges and projects are immense, responses were creative and 
largely optimistic. There was a reflected belief  that we are able to research and respond to future chal-
lenges as a botanical community.

It is clear that many of  the challenges that face us today (e.g., biodiversity, climate change, paradigm 
shifts, habitat degradation and loss, invasive taxa, specimen curation) will continue to be critically impor-
tant in the future. 

There was an expectation that botanical sciences [across all fields and questions] will become increas-
ingly important to understanding and conserving biodiversity (C. Ivey, K. Schierenbeck). There will be 
new, important questions to investigate requiring participation across all research levels and integration 
of  efforts (P. Faber, R. Gankin, J. Orozco, D. Trock). Additional jobs in the botanical sciences and an 
increasing need for trained and interested people to fill these positions are anticipated (J. England, R. 
Kent). Students and future generations will be a source of  energy to solve future problems (R. Gankin), 
but there will be a necessary contraction of  graduate research programs, and an expansion of  under-
graduate courses and certificate training. Large online courses will support public enthusiasm in the plant 
sciences and connect people with ownership of  natural resources and scientific discovery. Everyone will 
be a citizen scientist and participate in surveys, descriptions, and digital studies (D. Trock) in combination 
with grassroots efforts to catalog and protect biodiversity (K. Smith). Past and current models of  institu-
tions and academia are rapidly being deconstructed, and different experiences, backgrounds, and train-
ing will be assets for future collaborations, innovations, and research challenges (J. Orozco). Individual 
authorship will no longer be recognized for species descriptions. Later, libraries, archives, herbaria, and 
museum collections will be moved to an orbiting satellites for long-term storage in space. Everything will 
be digitized for reviewing in multi-dimensional formats, and the hal-robots will curate specimens. An-
notations will be transmitted from transnational research scientists based at core multinational research 
institutions, mostly as teams working on plant/human health and food safety issues (C. E. Blair, S. Kollar, 
K. Smith, J. Wickerham). 

Increased availability and accessibility of  data will necessitate global perspectives and coordinated 
research efforts (E. Kraichak). Robots and algorithms will sample and analyze data efficiently (S. Kaup-
pinen), and remote operated botany drones will database and digitize vegetation with minimal cost and 
risk to personnel. There will be more large-scale and long-term digitization, databasing, and mapping 
projects (N. Morin, D. Trock). There will be a complete California Vegetation Map (S. Hartman), a One 
World Digital Flora (C. Ivey, S. Fawcett), and a Unified Concept of  Nomenclature. 

Technological innovations and advances in the last century continue the trend of  the fundamental im-
portance of  molecular data in biodiversity (E. Buxton, N. Morin). There will be enhanced resolution of  
diversity and resulting changes in taxonomy (B. G. Baldwin, J. Yost). Whole genome phylogenetics will be 
cheap and massively effective for understanding relationships (S. Kauppinen). Paleobotanical and fossil 
data will successfully reconstruct our past (H. Gordon) and, along with extant taxa, help predict evolu-
tionary directions. The most recent common ancestor of  plant lineages [and of  humans] will be discov-
ered, and the place and origin of  the the angiosperms will be detailed (R. Myatt). There will be improved 
tools and techniques for plant identification (B. G. Baldwin); field portable DNA scanners will identify 
snippets of  tissue along transects (J. England, S. Kauppinen), and be vouchsafed in satellite tissue banks. 

There will be decreased extirpation and decreased extinction of  plants and animals (J. Gibson) partly due 
to increased rediscovery of  presumed extirpated and extinct taxa and increased discovery and descrip-
tion (J. Game, C. Ivey), particularly of  cryptic taxa (J. Yost).

Responses varied regarding habitat degradation and loss. There was a forecast that there will be in-
creased human-caused habitat loss and destruction in the future (M. Williams, J. Yost), particularly in 
desert areas (J. Game) and vernal pool ecosystems (K. Mawdsley), as these places overlap with expand-
ing human population centers and exploitable resources. Additional marginal lands will be increasingly 
occupied by humans and these borderland corridors will be closed for future migrations and range shifts 
(J. Mills). There will be a massive change in the global alpine floras (D. Gamba) and the California flora 
in response to climate change (C. E. Blair, T. Dawson, L. Hanson, R. Kent). There will be novel plant 
invasions (S. Levitsky, K. Mawdsley), especially of  aquatic plants (C. E. Blair), and documentation of  
range shifts (B. G. Baldwin, K. Mawdsley), as well as novel persistence and establishment at urban and 
agricultural margins (H. Gordon). There is a need to study and understand adaptive speciation of  na-
tive populations and rare taxa with these shifts (C. D’Antonio, J. Garaventa, H. Gordon, R. Kent). Our 
understanding and classification of  rare plants, endemic taxa, invasives, and non-natives will be substan-
tially different (C. D’Antonio, D. Rodriguez). 
 
Perhaps as a result of  some of  these issues, most pointedly the crisis of  human population growth (B. 
Hall, R. Patterson), there is an anticipated societal tipping point and the prediction that plants, natural 
areas, and wildlands will become recognized widely as a public good (J. Gibson, S. Kollar, S. Levitsky, J. 
Mills) and the conservation of  lands and plant communities will be broadly supported (J. Garaventa, J. 
Gibson, S. Kephart). Studies and protection of  climate refugia will be important (C. D’Antonio, J. Gara-
venta, H. Gordon, R. Kent). Restoration ecology and and phytoremediation will be considered a public 
challenge (J. Gibson, S. Kollar).

Societal needs obligate a balancing of  research with outreach and application. An increasing interest 
and appreciation for biodiversity places a higher burden and responsibility on scientists and managers to 
produce and deliver interesting and meaningful information to the people and places where it is needed 
most (J. Gibson, S. Kollar, S. Levitsky, K. Smith). There will be a larger role for the scientist as an activist 
and as an advocate for science. 

But what comes next? What do we do when we know what all the plants are and where they are (D. 
Glusenkamp)? The California Botanical Society will support astrobotanical research, satellite herbaria, 
and geofarming! On Earth or in space, we are looking forward to embarking on another hundred years 
of  botanical research and discovery with you. 

Genevieve K. Walden
GRADUATE STUDENT REPRESENTATIVE

the COUNCIL of THE CALIFORNIA BOTANICAL SOCIETY

and Participants in the 2013 Centennial Celebration
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University of  California, Berkeley

April 14, 2013
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S O C I E T Y

2 4 t h G R A D U A T E
STUDENT  MEETING
7:30-8AM  Registration     Onderdonk Lobby, Valley Life Sciences Building

8:00-8:20AM  Welcome     2050 Valley Life Sciences Building

8:20-10:00AM  Morning sessions, part one  2040, 2050, 2060 Valley Life Sciences Building

10:00-10:40AM Break      Courtyard, Valley Life Sciences Building

10:40-12:00PM  Morning sessions, part two  2040, 2050, 2060 Valley Life Sciences Building

12:00-12:15PM Meeting photograph    South Entrance, Valley Life Sciences Building

12:15-1:00PM  Lunch     Berkeley environs

1:00-2:20PM  Afternoon sessions, part one  2040, 2050, 2060 Valley Life Sciences Building

2:20-3:00PM  Break      Courtyard, Valley Life Sciences Building

3:00-4:20PM  Afternoon sessions, part two  2040, 2050, 2060 Valley Life Sciences Building

4:20-4:40PM  Break      Courtyard, Valley Life Sciences Building

4:40-5:00PM  Closing remarks and rich rewards  2050 Valley Life Sciences Building

This is the 24th Graduate Student Meeting of  the California Botanical Society, held at the 
University of  California, Berkeley. Although we have a younger tradition [historically] than 
the Society, the 2013 Centennial is also a celebration of  40 years of  formal Student Meetings. 
There has been a tradition of  research demonstrations and oral paper presentations by Society 
members at monthly talks, Symposia, and Annual Banquets since the founding year of  1913. 
Separate Graduate Student Meetings were organized from these traditions and have continued 
to be directly supported by the the mission of  the Society support and disseminate botanical 
research. The first Graduate Student Meeting was held at Rancho Santa Ana Botanic Garden 
(1973) and was preceded by two Graduate Research Demonstrations (1965 and 1966), both 
held in the Valley Life Sciences Building of  the University of  California, Berkeley. 
 
These Meetings are vitally important in the training and development of  future professionals 
in our fields. The botanical sciences are broadly defined, and submitted abstracts in this Meet-
ing reflect the diversity of  studies and research institutions that offer graduate student training. 
The Graduate Student Meetings provide a formal time and place to meet and discuss research 
findings with our peers, as well as informally introducing students to the larger community of  
amateurs and professionals. Please join or renew your student membership in the Society, and 
consider publishing your research results in Madroño.
 
The Graduate Student Meetings were also organized to bring energy, imagination, and life to 
the Society. We believe that the Graduate Student Meetings offer a welcoming space to propose 
new ideas, a challenge to broaden our perspectives and experiences, and an opportunity to criti-
cally evaluate research in progress. 
 
The Graduate Student Meetings traditionally alternate between a northern California host 
institution and a southern California host institution. The 25th Graduate Student Meeting has 
yet to be scheduled. We look forward to future Meetings with you and your students. 
Please enjoy. 

Genevieve K. Walden
GRADUATE STUDENT REPRESENTATIVE

Annual Graduate Research Demonstrations
1965 University of  California, Berkeley, Valley Life Sciences Building, February 20
1966 University of  California, Berkeley, Valley Life Sciences Building, February 12

Graduate Student Meetings
1973  Rancho Santa Ana Botanic Garden, October 20-21
1975 University of  California, Davis, April 12-13
1976 University of  California, Santa Barbara, October 23-24
1977  University of  California, Berkeley November 12-13
1978  California State Polytechnic University, San Luis Obispo, November 10-12
1980 University of  California, Riverside, April 11-13
1981 San Francisco State University, October 24-25
1982 University of  California, Los Angeles, October 29-31
1984 California State University, Chico, April 7-8
1985  University of  California, Santa Barbara, October 19-20
1987 University of  California, Davis, April 25-26
1988 San Jose State University, October 29
1990 Rancho Santa Ana Botanic Garden, March 17
1992 San Francisco State University, February 22
1994 University of  California, Davis, February 19
1996 Rancho Santa Ana Botanic Garden, February 24
1998 University of  California, Berkeley, February 21
1999 California State Polytechnic University, San Luis Obispo, February 20
2001 California State University, Chico, February 21
2003 University of  San Diego, February 15
2005  San Francisco State University, Romberg Tiburon Center, February 19
2007 California State Polytechnic University, San Luis Obispo, February 17
2010 San Jose State University, February 13
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VLSB 2040 Sessions 2040.1-5  Chair, Sheryl Creer. AV Bier Kraichak, Timekeeper Katharine Yu.

8:20AM   Sheryl L. Creer  Sub-family reunion! Will the North American Arbutus (Ericaceae) be 
      invited?

8:40AM   Christopher Moore  Ecogeographic patterns of  seed size in Arctostaphylos and Ceanothus across  
      California

9:00AM   Lois McCubbin  Functional leaf  traits of  Arctostaphylos (Ericaceae) in relation to fog 

9:20AM   Michael Vasey   Foggy memories of  fires gone by: Why is maritime chaparral so diverse?

9:40AM   Aaron Ramirez  Are island plants whimpy? Comparative ecophysiology of  chaparral shrubs 
      from Santa Catalina Island and the Santa Ana Mountains, southern 
      California

VLSB 2050 Sessions 2050.1-5  Chair, Jessica Orozco. AV Genevieve Walden, Timekeeper Taryn Baer.

8:20AM   Jessica Orozco   Floristic study of  the Tule River South Fork watershed

8:00AM   Erika Gardner   A vascular plant flora of  the Kiavah Wilderness in the Scodie Mountains, 
      southern Sierra Nevada, Kern County, California

9:00AM   Joy England   Vascular plant flora of  the upper Rock Creek watershed, eastern Sierra 
      Nevada, California

9:20AM   Susan Fawcett   Flora and ecology of  a neotropical savanna, Utila, Bay Islands, Honduras

9:40AM   Thomas Stoughton  Past hybridization events in Boechera (Brassicaceae) provide intriguing 
      insights into the biogeography of  the Arcto-Tertiary geoflora in southern 
      California

VLSB 2060 Session 2060.1-5  Chair, Jane Van Susteren. AV and Timekeeper Gary Li

8:20AM   Jane Van Susteren  Sedum subgenus Gormania

8:40AM   Susan Tremblay  Character evolution in liverworts (Marchantiophyta)

9:00AM   Leanne Feely   Pollen exine diversity in Linanthus (Polemoniaceae)

9:20AM   Diana Gamba  Systematics of  the Octopleura clade of  Miconia (Melastomataceae: 
      Miconieae) in Tropical America

9:40AM   Scott Simono   Morphological, cytological, and molecular evidence for redefining the 
      identity of  red-flowered Silene (Caryophyllaceae) in California

10:00-10:40AM  VLSB Courtyard  Coffee and Cookie Break
   VLSB 2063   Small Group Discussions

VLSB 2040  Sessions 2040.6-9  Chair, Sheryl Creer. AV Bier Kraichak, Timekeeper Katharine Yu.

10:40AM   Juan Guevara   Influence of  geology, soils heterogeneity, and climatic variables in the tree  
      species turnover in western Amazonia terra firme and white sand forest tree  
      communities

11:00AM   Erika Teach   Effects of  soil compaction on seedling emergence and growth of  Quercus  
      douglasii: Implications for recruitment

11:20AM   Janina Dierks   The impact of  a shifting arbuscular mycorrhizal fungal community on 
      native plant performance and carbon cycling

11:40AM   Sara Grove   The effect of  time-since-invasion on the development and magnitude of  the 
      soil legacy effects of  the widespread invasive  shrub Cytisus scoparius

VLSB 2050 Sessions 2050.6-9  Chair, Jessica Orozco. AV Genevieve Walden, Timekeeper Taryn Baer.

10:40AM   Camille Nowell  A morphometric and molecular phylogenetic study of  North American   
      Cercis (Fabaceae) with implications for historical biogeography

11:00AM   Naomi Fraga   Examining historical biogeography and rarity in Erythranthe section 
      Paradantha (Phrymaceae)

11:20AM   Dori Contreras  Reconstructing a redwood from multiple organs: New material from the  
      Late Cretaceous McRae Formation, New Mexico

11:40PM   Shih-Yi Hsiung   Signal of  Quaternary climate changes from Clear Lake, California

VLSB 2060 Sessions 2060.6-9  Chair, Jane Van Susteren. AV and Timekeeper Gary Li.

10:40AM   Seth Kauppinen  Diversity and ecology of  foliar endophytes in Amazonian trees

11:00AM   Anthony Baniaga  Selaginella, a genomic oasis in the Sonoran Desert

11:20AM   Haley Smith   Cleaning up Navarretia (Polemoniaceae) to one lineage per taxon

11:40PM   Sandra Namoff  Molecular phylogenetic evidence for species relationships in genus 
      Calystegia (Convolvulaceae)

VLSB South Entrance  Group photograph 12:00-12:20PM

12:20-1:00PM    Lunch, Berkeley environs
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VLSB 2040 Session 2040.10-13  Chair, Michael Vasey. AV Bier Kraichak, Timekeeper Katharine Yu.

1:00PM    Bernhard Warzecha  Exceptional post-fire demography and seed bank dynamics of  the woody 
      chaparral shrub Ceanothus papillosus (Rhamnaceae)

1:20PM    Jason Mills   Reëstablishing the competitive hierarchy in an invaded California grassland 
      through the process of  habitat restoration following the prescribed burn of  
      Centaurea solstitialis

1:40PM    Jessica Hammond  Using island biogeography theory and successional models to evaluate 
      understory restoration of  riparian floodplain habitat

2:00PM    Christian Commander  Do dams in small riparian corridors increase the abundance of  the invasive 
      plant Arundo donax (giant reed)?

VLSB 2050 Session 2050.10-13  Chair, Susan Fawcett. AV Genevieve Walden, Timekeeper Taryn Baer.

1:00PM    Nicholas J. Matzke  Inclusion of  founder-event speciation in dispersal-extinction-cladogenesis  
      (DEC) analyses of  biogeography drastically alters parameter inference and  
      dramatically improves data likelihoods

1:20PM    Carolina Fonseca  Patterns of  population differentiation in early traits of  development in 
      Elymus glaucus

1:40PM    Juliet Oshiro   Climate change and plant phenology in Santa Cruz County, California

2:00PM    Angelita Ashbacher  Effects of  climate change on California wildflower communities: The role 
      of  plant-pollinator interactions

VLSB 2060 Session 2060.10-13  Chair, Haley Smith. AV and Timekeeper Gary Li.

1:00PM    Evan Padgett   Historical and contemporary gene flow between a cultivated hybrid and 
      native Platanus species along the northern Sacramento River, California

1:20PM    Courtenay Ray  A Frankenstein experiment gone awry: Ecology and evolution of  an 
      invasive veldt grass

1:40PM    Gina Sideli   Evaluation of  interspecific hybrids between wild perennial sunflower and 
      domesticated sunflower for crop use with limited irrigation

2:00PM    Christopher DiVittorio Hybrid zones, adaptation, and pleiotropy in Encelia 

VLSB Courtyard Coffee Break 2:20-3:00PM

VLSB 2040 Session 2040.13-17  Chair, Michael Vasey. AV Bier Kraichak, Timekeeper Katharine Yu.

3:00PM    Ayla Mills   Evaluating the effects of  mechanical and manual removal of  Ammophila 
      arenaria within coastal dunes of  Humboldt County, California

3:20PM    Erin Gottschalk-Fisher Road to Recovery: Introduction of  two rare vernal pool grasses, Neostapfia 
      colusana (Colusa grass) and Tuctoria greenei (Greene’s tuctoria) 

3:40PM    Rachel Francis   Ecological trajectory of  a restored Sierra Nevada montane meadow

4:00PM    Ekaphan Kraichek  Diversity, community structure, and spatial patterns of  bryophytes and 
      lichens in a temperate forest mapped plot in Santa Cruz, California

VLSB 2050 Session 2050.14-17  Chair, Susan Fawcett. AV Genevieve Walden, Timekeeper Taryn Baer.

3:00PM    Andrew Potter   Urban agriculture pollination service in San Francisco, California

3:20PM    Christina Yunker  Flowering phenology and potential pollinators in Arctostaphylos: Implications 
      for reproductive isolation and monitoring

3:40PM    Timothy Miller  Parapatric divergence in pollination systems between sister species of  Clarkia

4:00PM    Ana Almeida   C-class genes and the evolution of  morphological diversity in Zingiberales 
      flowers

VLSB 2060 Session 2060.14-17  Chair, Haley Smith. AV and Timekeeper Gary Li.

3:00PM    Meagan Oldfather Demographic stability in the trailing edge of  a California alpine Penstemon

3:20PM    Taylor Crow   Local adaptation and speciation of  Coyote Mint (Monardella villosa: 
      Lamiaceae) in the Scott’s Creek watershed

3:40PM    Jenn Yost   Reproductive isolation between cryptic species of  Lasthenia (Asteraceae)

4:00PM    Sarah Jacobs   Evaluating the taxonomic status of  two narrowly endemic Owl’s Clovers  
      (Castilleja: Orobanchaceae)

4:20-4:40PM  VLSB Courtyard  Break
   VLSB 2063   Session evalution tallies by session chairs and judges

VLSB 2050 Closing remarks and rich rewards 4:40-5:00PM
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Ana M. R. Almeida1,*, R. Yockteng1, Wagner C. Otoni2, and Chelsea D. Specht1 2050.17
1Department of  Plant and Molecular Biology, University of  California, Berkeley, California. 2Departamento de Biologia Vegetal 
Universidade Federal de Viçosa, Minas Gerais, Brazil. *Presenting author, Ph.D. candidate, ana_almeida@berkeley.edu. Research 
In Progress. Keywords: AGAMOUS, C-class genes, floral development, floral evolution, Zingiberales.
 

C-class genes and the evolution of  morphological diversity in Zingiberales flowers

The classic ABC model of  floral development describes, at least in model species such as Arabidopsis thaliana, the molecular basis 
for organ identity in the angiosperm flower. In Arabidopsis, the C-class is represented by a single copy of  the gene AGAMOUS (AG), 
and its expression has been tightly linked to stamen (together with B-class genes) and gynoecium identity. Also, Arabidopsis mutant 
allele ag-11 has been described as a single point mutation in the regulatory region of  AG resulting in the formation of  petaloid 
stamens. The Zingiberales is an order of  tropical monocots with interesting evolutionary patterns in the androecial whorl. The 
Zingiberales are roughly divided in two groups, the first branching families that constitute the paraphyletic banana grade and the 
derived, monophyletic ginger clade. In gingers, petaloidy in the androecial whorls is associated with decreased number of  fertile 
stamens with the infertile stamens (staminodes) developing as petaloid structures. Androecial petaloidy can represent the bulk of  
floral display. Stamen petaloidy is a derived characteristic of  the ginger families and seems to have arisen at the base of  the ginger 
clade. We hypothesize that misexpression of  AGAMOUS in the ginger clade explains the evolution of  petaloidy in the androecial 
whorls. Our results, however, present a more intricate story in which duplications in the AGAMOUS lineage leads to, at least, 
two Zingiberales-specific copies (ZinAG-1 and ZinAG-2). While ZinAG-2 is a clade of  highly similar sequences, ZinAG-1 shows a 
divergent pattern of  sequence evolution. The expression of  these copies does not seem to correlate with petaloidy in the Zingib-
erales order. We also discuss our results in terms of  regulation of  AGAMOUS, presenting interesting results on the evolution of  an 
AGAMOUS regulatory site.

Angelita Ashbacher 2050.13
Ph.D. graduate student, Department of  Ecology and Evolutionary Biology, University of  California, Santa Cruz, California. 
angieashbacher@gmail.com. Proposed Research. Keywords: climate change, forbs, Hymenoptera, mutualism, nectar quality, pol-
lination network.

Effects of  climate change on California wildflower communities: 
The role of  plant-pollinator interactions

Environmental changes can impact important interactions within ecological communities. The mutualistic relationships between 
plants and pollinating Hymenoptera may be disrupted when nectar or pollen quality is diminished as a result of  water stress 
and/or increased temperatures. Decreased interactions between key species vital to maintaining the mutualistic network between 
plants and pollinators could influence the composition of  plant communities over time. This is of  particular concern in areas with 
high rates of  endemism and biodiversity such as the California Floristic Province. My research aims to understand how water 
stress and increased temperatures due to climate change will impact native wildflower communities through plant-pollinator inter-
actions in two habitat types along a coast to inland gradient near the central coast of  California: Chaparral and Grasslands. One 
aspect of  this project assesses pollination networks in these habitats from data collected from1989-1999; my preliminary analyses 
of  the plant/bumblebee network show that network structure differs between habitat types, with variation across a coast to inland 
gradient. I will assess the impact of  climate change on plant-pollinator interactions in native wildflower communities using a 
combination of  field surveys comparing current and historical networks, measurements of  floral rewards and visitation rates in the 
field, as well as controlled growth chamber and greenhouse experiments. Ultimately, this study will lead to a better understanding 
of  the role of  plant-pollinator interactions in shaping wildflower communities and the resilience of  these interactions in the face 
of  a changing environment. 

Anthony E. Baniaga*, Nils Arrigo, and Michael S. Barker 2060.7
Ecology and Evolutionary Biology, University of  Arizona, Tucson, Arizona. *Presenting author, Ph.D. graduate student, 
abaniaga@email.arizona.edu, Barkerlab.net. Research In Progress. Keywords: evolution, genomics, hybridization, polyploidy, 
Selaginella, Selaginellaceae.

Selaginella, a genomic oasis in the Sonoran Desert

Polyploidy, small-scale gene duplication, and hybridization are recognized as important features of  plant genome evolution and 
plant diversification. Here I perform a comparative genomic analysis on a set of  eight taxa in Selaginella subg. Tetragonostachys (Se-
laginellaceae) found in the Sonoran Desert, in order to understand how these processes influence the transcriptomic content and 
organization of  naturally occurring populations. I evaluate transcriptomic data generated from diploid parents (2x), homoploid 
hybrids (2x), and polyploid (3x, 4x) populations in order to understand the transcriptomic contribution of  parents to their respec-
tive hybrids. Specifically I investigate how loci associated with patterns of  rapid protein evolution in the parents are manifested in 
the hybrids. I also test systematic relationships of  the aforementioned taxa. These results inform our knowledge of  how polyploi-
dy, small-scale gene duplication and loss, and hybridization can influence plant genome evolution and speciation in a basal lineage 
of  land plants.

Christian J. C. Commander  2040.13
M.S. candidate, Department of  Biological Sciences, California State University, Sacramento, California. cjc367@saclink.csus.
edu. Research In Progress. Keywords: aquatic zone, climax community, immediate riparian zone, invasibility, multi-modal disper-
sal, vegetative reproduction.

Do dams in small riparian corridors increase the abundance of  
the invasive plant Arundo donax (giant reed)?

One of  the greatest impacts humans have on ecosystems is introducing invasive species, which can alter system structure and 
function. Dams in particular have been shown to increase the likelihood of  invasion by non-native species into riparian habitat. 
By altering riparian hydrological and geomorphic regimes, dams can create conditions that may facilitate invasion. Changes in 
hydrology and geomorphology caused by dams have been observed to increase invasion by a number of  invasive plant species. 
Arundo donax is a widespread non-native plant species in California that has successfully colonized riparian ecosystems throughout 
the state, and may be facilitated by the presence of  dams. Having been successfully established in a wide variety of  habitats, A. 
donax can displace native plant species, negatively impact native wildlife, and cause serious challenges for effective conservation ef-
forts. Although there has been much research on A. donax there is little understanding about the role dams might play on increas-
ing its abundance. I hypothesize that earthen dams increase the abundance of  A. donax. To test this hypothesis, I will compare the 
abundance of  A. donax along stream reaches in the presence and absence of  dams. The study will be conducted along three (3) 
dammed and three (3) undammed streams in Napa County, California. I have controlled for environmental variation as much as 
possible by selecting for dammed reaches that all have earthen dams, and for replicate reaches to have similar characteristics of  
elevation, contributing watershed area, and being in the same watershed. To ensure that there is not a gradient in frequency of  A. 
donax along the reaches, I will conduct a preliminary survey of  A. donax stands using archival aerial imagery and in-field ground-
truthing. Only reaches that show a relatively constant frequency of  stands across the reach will be sampled. Once the reaches 
are established, the frequency of  A. donax stands will be quantified by walking one kilometer of  each reach and marking the GPS 
locations of  all stands within the sampling area, circumscribed by the reach channel (aquatic zone and immediate riparian zone). 
Of  the mapped stands along each stream reach, I will sub-sample all A. donax stands for stand area, stand height, and the distance 
of  the stand to the stream edge. A stand is defined as having at least one meter of  clearance around circumference. I will also 
quantify annual stream flow using existing USGS data. To compare stand frequency, area, height, and distance of  the stand to the 
stream edge between dammed and undammed streams, I will conduct an analysis of  variance (ANOVA). The results of  this study 
will be useful for future study and management of  invasive plants like A. donax.
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Sheryl L. Creer* and V. Thomas Parker  2040.1
Department of  Biology, San Francisco State University, San Francisco, California. *Presenting author, M.S. graduate student, 
sheryl0@gmail.com. Research In Progress. Keywords: Arbutus, cpDNA, monophyly, phylogeography, systematics.

Sub-family reunion! Will the North American Arbutus (Ericaceae) be invited?

The subfamily Arbutoideae contains five genera and is distributed across the Mediterranean Basin as well as North America. Two 
of  the genera, Arctostaphylos and Arctous, have a circumboreal distribution. Hileman et al. (2001, Syst Bot, 26:131) constructed a 
nuclear ribosomal molecular phylogeny of  the Arbutoideae comparing the genera found in North America to those found in the 
Mediterranean Basin. Monophyly was found in all of  the genera, except for Arbutus. The five monophyletic Arbutoid genera ap-
pear to be more closely related to the species of  Arbutus that occur in the Mediterranean Basin, with the western Arbutus falling out 
as sister to these two groups. We are testing this finding by examining two non-coding regions of  the chloroplast genome. From 
these regions we will construct a cpDNA phylogeny to compare with that of  Hileman’s. We’ve used most of  the Hileman vouch-
ers, along with several additions, and have extracted and amplified cpDNA from fourteen individuals within the Arbutoideae rep-
resentative of  each genus. This study will confirm previous research supporting the non-monophyly of  Arbutus, which will require 
recognition of  the North American species of  Arbutus as a distinct genus. 

Dori L. Contreras1,*, Garland R. Upchurch Jr.2, and Greg H. Mack3 2050.8
1Department of  Integrative Biology, University of  California, Berkeley, California. 2Department of  Biology, Texas State Univer-
sity, San Marcos, Texas. 3Department of  Geological Sciences, New Mexico State University, Las Cruces, New Mexico. *Presenting 
author, Ph.D. graduate student, dorilynne@berkeley.edu. Research In Progress. Keywords: Cupressaceae, Metasequoia, paleobota-
ny, Sequoia, taxonomy.

Reconstructing a redwood from multiple organs: 
New material from the Late Cretaceous McRae Formation, New Mexico

The Cretaceous (approx. 65-140 mya) history of  redwoods (Sequoioid clade of  the Cupressaceae) is poorly understood relative 
to the more recent history of  redwoods, in part because of  limited fossil materials and the analysis of  single organs. Abundant 
specimens of  a Late Cretaceous redwood from the Jose Creek Member, McRae Formation of  New Mexico, provide an opportu-
nity to understand population variation, evaluate taxonomic concepts, and reconstruct the parent plant from multiple organs. The 
remains come from two beds of  volcanic ash and consist of  shoot impressions with up to three orders of  branching, associated 
pollen cones, and in situ permineralized stumps. The shoot impressions, representing lateral branches, show a mosaic of  features 
found in Sequoia and Metasequoia. The thickest branches bear scale-like leaves and give rise to planate branchlets. The branchlets 
have elliptical leaves with acute apices and decurrent attachment to the stem, as in Sequoia. However, they exhibit opposite decus-
sate leaf  arrangement, rotated into one plane as in modern and fossil Metasequoia. Pollen cones with peltate microsporophylls and 
three pollen sacs resembling those of  modern redwoods are found in association with the foliage shoots. Each cone is ellipsoid 
in shape with helically arranged microsporophylls, borne at the tip of  a shoot, and shed singly, as in Sequoia and Sequoiadendron. 
At one locality there is an associated in situ stump 1.5 m in diameter that has anatomy characteristic of  sequoioid conifers and 
their relatives. The associated organs suggest the plant was a large tree like modern redwoods. It differs from Recent redwoods in 
the absence of  bud scales at the base of  the branchlets and the absence of  growth rings, suggesting absent or poorly developed 
dormancy mechanisms. The Jose Creek redwood possesses a novel combination of  characters that expands our knowledge of  the 
past diversity and ecology of  redwoods.

Taylor Crow* and Matt Ritter 2060.15
Biological Sciences Department, California Polytechnic State University, San Luis Obispo, California. *Presenting author, M.S. 
graduate student, tmcrow8@gmail.com. Completed Research. Keywords: adaptive divergence, local adaptation, Monardella, recip-
rocal transplant, speciation.

Local adaptation and speciation of  Coyote Mint (Monardella villosa: Lamiaceae) 
in the Scott’s Creek watershed

Several subspecies of  Monardella villosa (Coyote Mint) have been distinguished on the basis of  leaf  thickness, shape, and trichome 
characteristics, yet many intermediates are known. We investigated morphological differences in natural populations of  two 
subspecies (M. villosa subsp. villosa and M. villosa subsp. franciscana) in the Scott Creek watershed, north of  Davenport, in Santa 
Cruz County, California. Monardella villosa subsp. franciscana grows in coastal scrub in gulches and ocean terraces whereas M. villosa 
subsp. villosa grows at more protected inland sites. Morphological difference between subspecies may be adaptations to these dif-
ferent habitats. We grew plants in a common garden at California Polytechnic State University, San Luis Obispo to determine if  
any morphological differences were genetically based. We also conducted a reciprocal transplant of  the two subspecies between 
inland and coastal populations. The morphological differences (leaf  hair density and length as well as leaf  base angle) between 
subspecies were maintained in the common garden, yet no patterns of  local adaptation were observed in germination or survival 
of  the subspecies in reciprocal transplants in the first year. However, Monardella is a perennial plant and fitness differences may 
exist in later life stages that we have not yet measured. It is also possible that the morphological differences between subspecies 
persist due to limited dispersal and gene flow between them.

Janina Dierks 2040.8
M.S. graduate student, Department of  Biological Sciences, Boise State University, Boise, Idaho, janinadierks@u.boisestate.edu. 
Proposed Research. Keywords: big sagebrush, cheatgrass, invasion, mycorrhizae, plant-soil feedback, soil C cycling.

The impact of  a shifting arbuscular mycorrhizal fungal community 
on native plant performance and carbon cycling

Biological invasion of  semi-arid regions by the non-native winter annual cheatgrass (Bromus tectorum) has caused major degrada-
tion to the Wyoming big sagebrush (Artemisia tridentata) ecosystem. Successful restoration remains rare, which may be due to gaps 
in our understanding of  plant-soil feedbacks and how they relate to ecosystem function. Arbuscular mycorrhizal fungi (AMF) are 
ubiquitous and AMF-plant interactions could play an important role in the containment of  invasive species as well as in sagebrush 
reëstablishment. In addition, AMF consume large amounts of  plant-assimilated carbon (C) and consequently, play a significant 
role in regulating terrestrial-atmospheric C cycle feedbacks. However, the degree to which plant-AMF interactions impact C 
cycling is poorly understood. I aim to 1) identify differences in the AMF species associated with sagebrush and cheatgrass, 2) 
investigate how the AMF community impacts the performance of  sagebrush and cheatgrass, 3) determine how C allocation to 
AMF in sagebrush differs with ‘own’ versus ‘foreign’ (i.e., cheatgrass derived) AMF communities, and 4) measure the impact of  C 
allocation strategies (i.e., to AMF or soil via root exudates) on soil C cycling. To identify the sagebrush- and cheatgrass-associated 
AMF species I collected soil samples from three plant community types, 100% sagebrush, 100% cheatgrass, and a mixed com-
munity. Microbial community structure will be determined via root and soil DNA analysis, PCR based technique, and 454 
pyrosequencing. The proportion of  root length colonized by AMF will be quantified using the magnified intersections method. 
To evaluate how plant performance and C allocation change with ‘own’ versus ‘foreign’ AMF communities, I will grow sagebrush 
and cheatgrass reciprocally in soils with sagebrush and cheatgrass AMF communities, and measure biomass production over time. 
In addition, a 13CO2 labeling experiment in conjunction with PLFA and NLFA analyses will allow me to test how the AMF com-
munity affects C allocation to AMF in sagebrush. Impacts of  C allocation strategies on C cycling will be assessed using controlled 
laboratory incubations. I am currently in the process of  DNA analyses and initiating the plant-soil feedback experiments. 
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Christopher DiVittorio  2050.13
Ph.D. candidate, Department of  Integrative Biology, University of  California, Berkeley, California. cdivittorio@berkeley.edu. 
Research In Progress. Keywords: adaptation, hybridization, hybrid zone, reciprocal transplant, speciation. 

Hybrid zones, adaptation, and pleiotropy in Encelia

Encelia (Asteraceae) presents a unique opportunity to study the importance of  natural selection in lineage divergence isolated 
almost entirely from other nonadaptive forms of  reproductive isolation. All species are fully interfertile and form hybrid zones 
wherever populations are parapatric. Three hybrid zones between six minimum rank taxa in the genus illustrate not only the 
commonalities between speciation processes but also their differences. In one example I have studied for my dissertation, E. palmeri 
and E. ventorum hybridize along a step gradient in soil types in Baja California, México and appear to be maintained entirely by 
divergent postzygotic natural selection. A second example is the broad zone of  intergradation between E. farinosa var farinosa and 
E. farinosa  var. phenocodonta. Although the two varieties are separated by a single flower color polymorphism with a simple ge-
netic basis, this polymorphism appears to be linked to drought and freeze tolerance traits perhaps through pleiotropic effects. A 
combination of  field and molecular studies is proposed to investigate this system. In a third example, rayless E. frutescens hybridizes 
with numerous rayed species creating a panoply of  raying patterns similar to that observed in Clausen, Keck, and Hiesey’s classic 
studies on Layia. The relatively simple genetic basis of  ray formation may also provide opportunities to study linkage with selected 
traits in this system as well.

Joy England 2050.3
M.S. graduate student, Botany Department, Claremont Graduate University, Claremont, California. jengland@rsabg.org. Re-
search In Progress. Keywords: alpine taxa, biogeography, climate change, floristic inventory, Rock Creek, Sierra Nevada Moun-
tains.

Vascular plant flora of  the upper Rock Creek watershed, eastern Sierra Nevada, California

The upper watershed of  Rock Creek (ca. 30 sq. miles in total area) is located in southern Mono County and northwest Inyo 
County. The headwaters of  the creek originate at ca. 12000 ft in alpine habitat. Two distinct bioregions – the Great Basin and 
the Sierra Nevada – meet at the lower (north) end of  the canyon. This feature, combined with the steep altitudinal gradient of  
ca. 5000 ft and variable topography result in a diverse assemblage of  plant species. The goal of  my research is to inventory the 
vascular plant diversity in the upper Rock Creek watershed and compare the assemblage to regional vascular plant floras and 
historical collections from Rock Creek for insights into biogeography and effects of  climate change. Although a large number of  
historical vouchers exist, sampling of  the watershed to date has been uneven and significant portions have never been invento-
ried. Fieldwork is underway to survey the watershed throughout the growing season and collect voucher specimens for each taxon 
encountered, with 601 collections made in summer 2012. An additional field season consisting of  50 days is planned for 2013. My 
study is important because (a) the south-to-north orientation of  the upper Rock Creek watershed is atypical for the eastern Sierra 
Nevada (usually west-to-east), creating potentially rare habitats, (b) a contemporary, georeferenced inventory of  the vascular plant 
taxa in the watershed will be developed and published, which greatly extends earlier exploration, (c) the existence of  a large num-
ber of  old collections allows for comparisons with the present-day flora in context of  ongoing rapid climate change and its threat 
to California endemic taxa, (d) specimens I collect over the course of  this study will augment the collections of  multiple regional 
herbaria, providing a baseline point-in-time reference for future researchers of  alpine taxa and climate change, and (e) the find-
ings will better inform the U.S. Forest Service in management/conservation decisions.  

Leanne K. Feely* and Robert Patterson 2060.3
Department of  Biology, San Francisco State University, San Francisco, California. *Presenting author, M.S. graduate student, 
leanne.feely@gmail.com. Research In Progress. Keywords: Leptosiphon, Linanthus, morphology, Polemoniaceae, pollen exine, sys-
tematics.

Pollen exine diversity in Linanthus (Polemoniaceae)

Linanthus consists of  twenty-four species distributed throughout western North America in primarily drier habitats. We are exam-
ining pollen exine patterns across the genus, as pollen differences have proven to be a valuable source of  taxonomic information 
in other genera of  the family. Thus far we have identified four fundamentally different exine patterns: 1) a Leptodactylon type, found 
in the perennial taxa plus the night-blooming taxa (L. arenicola, L. bigelovii, L. dichotomus, L. pungens, L. californicus); 2) a bellus type (L. 
bellus); 3) an orcuttii type (L. orcuttii, L. dianthiflorus); and 4) a demissus type (L. demissus, L. killipii). Pollen types were mapped onto 
the molecular phylogeny of  Linanthus, which included members of  Leptosiphon (Bell and Patterson 2000). To date our pollen survey 
places certain exine patterns exclusively within single clades, while other patterns appear distributed across more than one clade. 
Additionally, several species of  Leptosiphon we surveyed showed only one common exine pattern, which was unlike any found in 
Linanthus.

Susan Fawcett 2050.4
M.S. 2012, Department of  Biology, Northern Michigan University, Marquette, Michigan, susan.fawcett@gmail.com. Completed 
Research. Keywords: Acoelorraphe wrightii, Blechnum serrulatum, Caribbean, Cladium jamaicense, coastal wetland.

Flora and ecology of  a neotropical savanna, Utila, Bay Islands, Honduras

Neotropical savannas comprise a biome of  extraordinary diversity and endemism, which faces pervasive threats from human 
development. A basic understanding of  ecological dynamics is required for effective conservation, but has not yet been achieved. 
This study seeks to address the abiotic underpinnings of  vegetation assembly on the island of  Utila, Bay Islands, Honduras. 
Floristic heterogeneity was assessed across multiple environmental gradients – of  surface hydrology, microtopography, nutrient 
levels and pH – using Braun-Blanquet cover abundance in a stratified systematic sampling design. Detrended correspondence 
analysis (DCA) and non-parametric multiplicative regression (NPMR) were applied to identify community types and to model 
species’ responses to environmental gradients. Habitats were categorized as three basic types: (1) sedge meadow; (2) Blechnum-
Cladium parkland; and (3) woody hammock. Within each, many species distributions can be predicted by environmental gradi-
ents but other species – notably Acoelorraphe wrightii and Chrysobalanus icaco – are generalists, whose distributions may reflect past 
disturbance. Microtopography is critical in determining distribution for a suite of  species that occur only on mound formations in 
areas subject to prolonged inundation. Disturbance, particularly by hurricanes and fire, may promote within-habitat diversity. The 
exposed lignotubers and rhizomes of  trees killed by saline inundation provide habitat for less flood-tolerant species in wet areas, 
while burned clones of  A. wrightii and surrounding peat areas permit colonization by many herbaceous species. Pair-wise floristic 
comparisons between Utila and eight other neotropical savannas reveal fewer than half  of  the 40 savanna species found on Utila 
were present in any other single savanna site. Two species of  Cyperaceae, Fuirena scirpoidea and Rhynchospora tracyi, are new records 
for Honduras.
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Carolina Fonseca1,*, Jim Baxter1, and Erin Espeland2 2050.11
1Department of  Biological Sciences, California State University, Sacramento, California. 2United States Department of  Agricul-
ture, Sidney, Montana. *Presenting author, M.S. graduate student, fonseca.carolina9@gmail.com. Completed Research. Key-
words: adaptation, California native bunchgrass, population differentiation, Elymus glaucus, riparian, upland.

Patterns of  population differentiation in early traits of  development in Elymus glaucus

Restoration of  native plant communities is a critical practice in restoration ecology, but land managers and biologists don’t often 
take into account the role of  intraspecific variation on the establishment of  restoration seeds. Previous studies have shown that 
distinct sub-populations adapted to a specific microhabitat are often observed in plant species. Although ecologists have known for 
decades that lack of  adaptation to local conditions may interfere with the success of  ecological restoration, there is not enough in-
formation about the occurrence and extent to which common restoration species diverge among populations with respect to traits 
that may be adaptive. The objective of  this study is to examine the degree to which Elymus glaucus, a California native bunchgrass 
widely used in restoration, exhibits population differentiation in early phenological traits. Two hypotheses were tested: 1) plant 
performance under high water treatments will be greatest in plants derived from riparian sources and performance under low 
water treatments will be greatest in plants from upland seed sources; and 2) plants grown from locally-collected seeds will outper-
form plants grown from commercial seeds. To test these hypotheses I compared time to germination and growth rate of  riparian, 
upland, and commercial seed sources of  E. glaucus under contrasting water regimes. Seeds of  E. glaucus were collected from the 
Donald and Sylvia McLaughlin Natural Reserve (MNR) in Lower Lake, California from riparian and upland populations that are 
located 6.25 miles apart. Commercial seeds were purchased from Hedgerow Farms in Winters, California. A total of  180 seeds 
were used in the germination study – 60 from each of  three sources: riparian, upland, and commercial. Seeds were germinated 
on germination paper under moist conditions and time to germination was monitored daily for three months. Germinants were 
transferred to Conetainers filled with ca. 164 mL of  soil collected from the MNR. Seedlings from each source type were ran-
domly assigned to one of  three watering regimes: high, medium, and dry. To estimate plant growth rate the length of  the tallest 
blade in each culm was measured weekly. Seedlings were harvested at four weeks and seedling dry mass, root, and shoot length 
data were collected. We saw no evidence of  local adaptation but did observe population differentiation. Time to germination was 
significantly shorter for upland seeds compared to riparian or commercial seeds (p = 0.018). In addition, the rate of  shoot growth 
for upland plants was significantly higher than riparian or commercial plants (p = 0.005). Differences in germination and growth 
between sources indicate a potential intraspecific pattern of  population divergence in early phenological stages. Understanding 
patterns of  population differentiation and their influence on early establishment in Elymus glaucus will allow us to develop better 
seed sourcing for more successful restoration seedings.

Naomi Fraga 2050.7
Ph.D. graduate student, Botany Department, Claremont Graduate University, Claremont, California. nfraga@rsabg.org. Com-
pleted Research. Keywords: biogeography, California, Erythranthe, Mimulus, Phrymaceae, rare plants, range size, self  pollination.

Examining historical biogeography and rarity in 
Erythranthe section Paradantha (Phrymaceae)

The genus Mimulus L. (Phrymaceae) is widely known for its diversity in western North America, especially California. However, 
Mimulus s.l. has recently undergone a taxonomic revision resulting in significantly altered generic concepts. Two genera that have 
been resurrected, Erythranthe Spach and Diplacus Nutt., account for nearly all of  the species diversity in western North American 
Phrymaceae. Erythranthe (Phrymaceae) has recently been a source of  floristic novelty, with five new species described from Cali-
fornia and Nevada. Here I present a taxonomic overview of  Phrymaceae and examine biogeography and endemism in a lineage 
of  Erythranthe. In this study I expand previous sampling within Erythranthe section Paradantha, and utilize sequences from nuclear 
ribosomal ITS and three non-coding regions from the chloroplast genome (petA-psbJ, psbD-trnT, rpl32-trnL) to examine historical 
biogeography and the evolution of  mating systems and its implication on range size and rarity.

Rachel Francis* and Colleen Hatfield  2040.16
Department of  Biological Sciences, California State University, Chico, California. *Presenting author, M.S. graduate student, 
rfrancis4@mail.csuchico.edu. Research In Progress. Keywords: disturbance, ecological trajectory, hydrologic connections, mon-
tane meadow, restoration, vegetation types.

Ecological trajectory of  a restored Sierra Nevada montane meadow

Many montane meadows in the Sierra Nevada are characterized as wet, heterogeneous habitats with diverse plant communities, 
often being biodiversity hotspots. These meadows not only provide a variety of  habitats and prey sources for wildlife but also filter 
and store snowmelt, providing a sustained water source for both wildlife and Californians. Recognition of  meadow significance 
combined with persistent human disturbance motivates restoration efforts to improve hydrologic connections and biotic health 
within these meadows. The objective of  this research is to evaluate the restoration trajectory of  a montane meadow in Big Trees 
State Park in Calaveras County, California where the hydrologic connection was restored eight years ago. Less-disturbed mead-
ows in Yosemite National Park and disturbed meadows in Stanislaus National Forest provide a reference for assessing the restored 
meadow’s trajectory. Soil moisture, plant community composition, species diversity, and invasive species extent provide the context 
for this assessment. Preliminary results indicate that soil moisture was consistently higher in the restored meadow throughout the 
growing season and was more similar to the disturbed meadows compared to the less-disturbed meadows in Yosemite, which were 
notably less moist. The restored meadow was also the most heterogeneous in terms of  patch numbers but similar to the disturbed 
meadows in terms of  the number of  patch types. The less-disturbed meadows in comparison had much fewer total patches and 
patch types than both the restored and disturbed sites. Species richness was intermediate for the restored meadow whereas dis-
turbed meadows had higher species richness and the less-disturbed meadows had the lowest species richness. The relative number 
of  natives, non-natives, and invasive species were similar for all meadows. While some measures of  ecologic integrity suggest 
the restored meadow is becoming more distinct from the disturbed meadows, the surprise is that the less-disturbed meadows are 
actually less diverse and drier perhaps due to differences in the hydrologic connectivity. Further analysis will provide insights on 
how meadow plant communities correlate with hydrologic changes and meadow status which in turn will help inform current and 
future management decisions for restoration and conservation initiatives.

Diana Gamba 2060.4
M.S. graduate student, Department of  Biology, San Francisco State University and Department of  Botany, California Academy 
of  Sciences, Golden Gate Park, San Francisco, California. dgambamoreno@calacademy.org. Completed Research. Keywords: 
Melastomataceae, Miconieae, Miconia, Neotropics, phylogeny, taxonomy, systematics.

Systematics of  the Octopleura clade of  Miconia (Melastomataceae: Miconieae) 
in Tropical America

The Octopleura clade of  Miconia is a natural group of  Neotropical subshrubs and small trees comprising some thirty-three spe-
cies. It ranges from southwestern México southward through Andean South America, with one species reaching Jamaica and His-
paniola in the Caribbean. All species occur in humid understory habitats of  primary or secondary forests from sea level to 3200
meters. This study represents the first comprehensive monograph of  the clade across its entire range, based on a study of  over 
2000 collections from two foreign and five domestic herbaria. Thirteen new combinations, 13 new names, and six new species 
are here proposed in the genus Miconia. A taxonomic key, detailed descriptions, distribution maps, and phenological and ecologi-
cal information are presented for all taxa, along with an SEM image-survey of  seed morphology. Photographs and diagnostic 
illustrations are included for several species. Molecular phylogenetic analyses with a more extensive taxon sampling based on four 
genic loci are presented as well. Molecular and morphological data are used to develop a better understanding of  the constituent 
species of  the clade and their evolutionary relationships.
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Erika M. Gardner 2050.2
M.S. graduate student, Botany Department, Claremont Graduate University, Claremont, California. egardner@rsabg.org. Pro-
posed Research. Keywords: arid transition zones, floristic inventory, Joshua tree woodland, Kiavah Wilderness, Mojave Desert, 
southern Sierra Nevada, Pinyon woodland. 

A vascular plant flora of  the Kiavah Wilderness in the Scodie Mountains, southern Sierra Ne-
vada, Kern County, California

For my master’s thesis I will conduct a floristic study of  the Kiavah Wilderness in the Scodie Mountains (Kern County, Califor-
nia) of  the southern Sierra Nevada. Documenting the vascular plant flora of  an area provides valuable baseline data for scientific 
research, informs land management, and is important to the public at large. The study objectives are to (1) collect and document 
the vascular plant flora of  the Kiavah Wilderness, including under-collected areas, locations with interesting geologic formations 
and post-fire succession sites, (2) publish a voucher-based vascular plant checklist of  the Wilderness, and (3) map and assess the 
status of  rare plant taxa via GIS analysis. The Kiavah Wilderness is of  ecological importance because it lies in a transition zone 
between the Mojave Desert and the Sierra Nevada floristic regions. The Wilderness has regionally unusual geologic formations 
and habitats undergoing post-fire succession. According to records in the Consortium of  California Herbaria (2012), a total of  
220 native and nonnative vascular taxa have been documented in the Kiavah Wilderness based on 400 specimens. In addition to 
the low number, most of  these collections were made in easily accessed areas, leaving vast areas of  the Wildnerness unsampled.  
Therefore, the flora of  the Wilderness is not well known. All specimens I gather will have standard collection data, GPS coordi-
nates, and descriptive habitat information on the labels. Localities will be mapped using GIS software. Data will be served to the 
Consortium of  California Herbaria website. Specimens will be deposited at CAS, RSA, UC, UCR, and US. Select photos will be 
published to the CalPhotos website. This project will be conducted over the next two years in order to document as much of  the 
flora of  the Kiavah Wilderness as possible. I anticipate completing my project by the end of  2014. Results will be published after 
all data is collected and analyzed.

Erin Gottschalk Fisher1,*,  Joe Silveira2, and Colleen Hatfield1 2040.15
1Department of  Biological Sciences, California State University, Chico, California. 2U.S. Fish and Wildlife Service, Sacramento 
National Wildlife Refuge Complex, Willows, California. *Presenting author, M.S. graduate student, egottschalkfisher@mail.
csuchico.edu. Completed Research. Keywords: introduction, Neostapfia colusana, reintroduction, restoration, Tuctoria greenei, vernal 
pool grasses.

Road to Recovery: Introduction of  two rare vernal pool grasses,  
Neostapfia colusana (Colusa grass) and Tuctoria greenei (Greene’s tuctoria)

Vernal pool habitats have been significantly reduced by conversion to incompatible agriculture and urbanization. As a result, 
a number of  vernal pool dependent species have become rare, including Neostapfia colusana (Colusa grass) and Tuctoria greenei 
(Greene’s tuctoria) [Orcuttieae tribe in the grass family Poaceae]. The goal of  my research was to examine the potential for intro-
ductions of  the rare grasses into vernal pool habitats. To this end, we established four study sites, two sites for each species – one 
introduction site with restored or created vernal pools and one reference site with existing populations of  the rare grass. Prior to 
introductions, we documented pool hydrology and target species populations to inform introduction success. In January 2011 we 
introduced Colusa grass and Greene’s tuctoria into the restored/created pools and for comparison reintroduced the grasses into 
the reference pools. We monitored the pools at the four sites, collecting germination, vigor, and reproduction information. For 
Greene’s tuctoria, the introduction pools had 59.1% (±4.0%) germination with 66.5% (±10.0%) of  these surviving to produce an 
inflorescence. In contrast, at the reference pools, though germination was lower at 32.9% (±6.0%), a greater percentage (87.3% 
±5.0%) survived to reproduce. For Colusa grass, germination was lower at the introduction pools (13.0% ±3.4%) and only one 
Colusa grass plant survived to reproduce (0.4%), compared to an average 22.7% germination and 39.3% (±6.0%) reproduction 
at the reference pools. To assess persistence, we monitored second generation Greene’s tuctoria at the introduction pools in 2012.  
Despite relatively low rainfall and only partial pool filling in the second year, we documented population increases with a total 
of  over 2,000 reproductive plants suggesting that the 2011 introductions produced viable seeds. The results of  this research help 
inform introduction and reintroduction efforts for Colusa grass and Greene’s tuctoria populations as well as for other rare vernal 
pool plants. 
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Jessica E. Hammond  2040.12
Ph.D. graduate student, Department of  Environmental Studies, University of  California, Santa Cruz, California. 
jessica.e.hammond@gmail.com. Proposed Research. Keywords: forest succession, riparian ecology, restoration, Sacramento River.

Using island biogeography theory and successional models 
to evaluate understory restoration of  riparian floodplain habitat

Restoration ecology seeks to predict and accelerate the recovery of  degraded ecosystems yet the historical data used to predict 
restoration outcomes frequently pre-dates present day disturbance regimes and ecological conditions. Continued evaluation of  ap-
plied restoration techniques contributes to our theoretical understanding of  restoration succession in highly altered and/or man-
aged systems. My research builds upon existing data by conducting a third survey (Spring 2014) of  herbaceous understory species 
in restored riparian forests on the Sacramento River, California. Earlier surveys in 2002 and 2007 show that understory composi-
tion becomes more similar to reference conditions through time, though significant exotic cover persists and this additional survey 
allows for a more robust temporal evaluation of  site recovery. Data collection will follow methodology from previous surveys for 
comparability across years and will include cover, frequency, and richness of  native and exotic understory species. Restoration sites 
occur along an approximate 60 km reach of  the Sacramento River (from Red Bluff  to Colusa, California) and provide a chrono-
sequence of  habitats that serve as a rare opportunity to compare restoration at such a large spatial and temporal scale. Agriculture 
dominates the landscape in this region (primarily walnut and almond orchards with some row crops) with merely 5% of  histori-
cal riparian floodplain forests intact. Within the landscape matrix, restoration sites experience varying degrees of  isolation from 
remnant forests, which serve as seed sources for native understory species. Additionally, changes in restoration techniques over 
time from a relay floristics (RF) to initial floristics (IF) model make it possible to examine the efficacy of  these techniques in highly 
altered systems. First, my research examines the potential time-lag required to see meaningful shifts in vegetation dynamics for 
restoration sites that vary in degree of  isolation (island biogeography). Second, I will examine whether applying a relay floristic 
(RF) model (planting overstory trees and assuming understory species will colonize) or initial floristic (IF) models (either planting 
(IF1) or direct seeding (IF2) understory seedlings simultaneously with overstory species alter long-term dynamics of  understory 
community. The proposed research directly builds upon past work in this region and is uniquely positioned as one of  the few long-
term restoration data sets with an explicit focus on native and exotic understory species. This work will contribute to our theoreti-
cal understanding of  restoration and succession in highly altered systems.

Juan E. Guevara 2040.6
Ph.D. graduate student, Department of  Integrative Biology, University of  California, Berkeley, California. jeguevara@berkeley.
edu. Proposed Research. Keywords: dispersal limitation, floristic inventory, soil heterogeneity, specialization, western Amazonia. 

Influence of  geology, soils heterogeneity, and climatic variables in the tree species turnover in 
western Amazonia terra firme and white sand forest tree communities

Although there is an increasingly amount of  work describing floristic patterns in Amazonian tree communities only a few have 
combined phylogenetic approaches with standardized, vouchered floristic data. Therefore creation of  a standardized data set of  
plot networks is the first step to reduce errors both in the delimitation as well as the identification of  tree species. Here I present 
the preliminary results of  an analysis based on taxonomically standardized 105 one hectare plots established in western Amazo-
nia. The role of  geology and soil heterogeneity on the patterns of  tree species turnover is evaluated. The results of  these analyses 
confirm the existence of  floristic disruptions at different scales and affinities between forests in certain areas of  nutrient-rich clay 
soil in Ecuadorian Amazonia with Caquetá and Iquitos white sand forests. Additionally, I found evidence for stronger influence 
of  dispersal limitation than soil heterogeneity; the role of  soils at regional scales is arguable. This evidence challenges the notion 
about edaphic partitioning as the main driver of  the tree species distribution in northwestern Amazonia and provokes new ques-
tions about historical and evolutive specialization process in Amazon basin. 

Sara Grove*, Ingrid M Parker, and Karen A Haubensak  2040.9
Ecology and Evolutionary Biology Department, University of  California, Santa Cruz, California. *Presenting author, Ph.D. 
graduate student, saragrove@gmail.com. Research In Progress. Keywords: chronosequence, Cytisus scoparius, invasion impacts, 
nitrogen enrichment, soil legacy effects.

The effect of  time-since-invasion on the development and magnitude of  the soil legacy effects 
of  the widespread invasive shrub Cytisus scoparius

Even after the removal of  the invasive shrub Cytisus scoparius, standard reforestation efforts in previously invaded areas often fail. 
In our previous work, we have found that that soils invaded by Cytisus harbor less ectomycorrhizal fungi than forest soils, and 
that growth of  Douglas-fir seedlings is linked to the abundance of  these fungi. These legacy effects of  Cytisus may potentially be 
explained by: a) soil nitrogen enrichment associated with Cytisus; b) inputs of  alkaloid rich stem and leaf  tissues into soil; and c) 
exclusion of  ectomycorrhizal host trees over long periods of  time. To date, few studies have evaluated how soil legacy effects of  
invasive species develop over time once an invader has successfully become established in a community. In 2012, we implemented 
a chronosequence study in Cytisus-invaded Douglas-fir clearcuts to determine if  the magnitude of  Cytisus soil legacy effects are 
exacerbated with time-since-invasion. The 16 clearcuts used in this study spanned 33 years since they were last harvested and 
invaded. Within each clearcut we collected soils from areas that had extensive invasion and also from areas that have remained al-
together uninvaded. Douglas-fir seeds were planted into each of  these 32 soils in a greenhouse study in order to evaluate the effect 
of  time-since-invasion on the development of  the soil legacies that impact reforestation. With this approach we were also able to 
distinguish the effects of  the loss of  suitable ectomycorrhizal host plants (i.e., the effect of  clearcutting) from the impact of  Cytisus 
invasion per se on the response of  ectomycorrhizal communities over time. We expected mycorrhizal richness and abundance, 
and consequently Douglas-fir growth, would decline with time-since-clearcutting and the negative effect of  time would be more 
pronounced in Cytisus-invaded soils.
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Sarah J. Jacobs*, Casey J. Kristofferson, Simon Uribe-Convers, and David C. Tank 2060.17
Stillinger Herbarium, College of  Natural Resources, University of  Idaho, Moscow, Idaho. *Presenting author, Ph.D. graduate 
student, sarahjjacobs@gmail.com, phylodiversity.net/dtank/Tank_Lab/People.html. Completed Research. Keywords: Castilleja, 
Bayesian Phylogenetics and Phylogeography (BP&P), Johnny nip, Orobanchaceae, speciation, species delimitation, Unified Spe-
cies Concept.

Evaluating the taxonomic status of  two narrowly endemic Owl’s Clovers 
(Castilleja: Orobanchaceae)

Species delimitation can be challenging in recently and rapidly radiating groups. The accumulation of  species properties – mo-
lecular, morphological, ecological, and geographic traits – happens in a gradual and continuous manner. Because species bound-
aries may be inconsistent or incomplete with respect to these traits, a multifaceted approach to assessing species delimitation is 
necessary. The genus Castilleja L. (Orobanchaceae) is an emblematic wildflower of  the North American West where it experiences 
its greatest species diversity. One species, Castilleja ambigua, is widespread along the western coast, with several described varieties 
united by both ecological and morphological similarities. One variety, C. ambigua var. meadii, shares morphological similarities with 
C. ambigua but is isolated geographically, occurring in only a handful of  small populations in Napa County, California, whereas the 
other three varieties have primarily coastal distributions. In addition, Castilleja victoriae was recently described from the San Juan 
Islands of  Washington and adjacent British Columbia, and has been allied with C. ambigua because of  its similar, but arguably 
unique, morphological and ecological traits. Here, we assess the taxonomic status of  C. ambigua var. meadii and C. victoriae using 
molecular phylogenetic methods to test hypotheses of  species boundaries in this clade. We sequenced five chloroplast DNA and 
two nuclear ribosomal DNA regions for phylogeny reconstruction, using both maximum likelihood and Bayesian methods, and 
modeled alternative species delimitations of  C. ambigua and C. victoriae calculating speciation probabilities using BP&P – a coales-
cent-based, Bayesian approach to species delimitation. Maximum likelihood and Bayesian phylogenetic analyses revealed that 
C. victoriae is more closely related to the rest of  the C. ambigua clade than C. ambigua var. meadii. Speciation probabilities separating 
C. ambigua var. meadii from the rest of  the clade were 0.97, while there was no statistical support for a speciation event leading to 
C. victoriae despite clear morphological and ecological differences. From these analyses, we conclude that C. ambigua var. meadii 
diverged from the core C. ambigua lineage earlier than C. victoriae and should be elevated to species status as C. meadii. Its current 
distribution and abundance are extremely limited and as a species, rather than variety of  C. ambigua, this taxon will likely receive 
more recognition from a conservation standpoint. Finally, we emphasize that phenotypic differences alone are not necessarily the 
best indicators of  evolutionary divergence; both taxa considered here were described based on their divergent morphologies. This 
study illustrates the importance of  multiple lines of  evidence, including phylogenetic approaches, for species delimitation – espe-
cially in recently evolved lineages.

Shih-Yi Hsiung (Winnie) 2050.9
Ph.D. graduate student, Department of  Integrative Biology, University of  California, Berkeley, California. shsiung@berkeley.edu. 
Research In Progress. Keywords: Clear Lake, climate change, palynology, Quaternary Period.

Signal of  Quaternary climate changes from Clear Lake, California

Pollen analysis is a popular and well-established method to study Quaternary vegetational and climatic changes in North Ameri-
ca. Well-preserved fossil pollen assemblages that show shifts in floral composition provide insight in local environmental changes. 
During the last interglacial, around 10,000 years ago, California experienced a warming event believed to be an analogy to a 
future warmer conditions in California. Therefore, the last interglacial period was chosen for a high resolution pollen study. Based 
on oxygen isotopes, the warmest temperature in the last interglacial period was 1.5 degrees centigrade higher than today (Adam, 
1988). Prior palynological studies only provided pollen records in low resolution, and the results hardly allowed precise inference 
of  vegetation shifts in California due to the lack of  details in the pollen profiles. The purpose of  this research is to use 140 m 
cores from Clear Lake, California to establish pollen assemblages through the last glacial-interglacial period and to infer vegeta-
tion shifts in northern California during this time period. Clear Lake has rapid sedimentation rates around 0.8/yr and 1.0 mm/yr 
beginning about 140 ka to the present. These high sedimentation rates and the sinking basin of  the Clear Lake area have resulted 
in a high resolution pollen pool with rare old-aged sediments. These factors make Clear Lake a unique lake for palynology studies.
Two 140 m and 160 m lake cores, CLDP-CLCA12, were drilled in May, 2012. The depths of  cores are assumed to have ages 
older than 130,000 years. Cores samples were taken every 50 centimeters, each over a five cm interval (0 to 5 cm, 50 to 55 cm, 
100 to 105 cm, etc.) to make a high resolution pollen record. Based on prior studies by the U.S. Geological Gurvey and the Geo-
logical Society of  America, the transition of  the last glacial-interglacial period occurred between the 105-140 m depth intervals 
(Heusser and Sims, 1983). The first eight samples from 105-140 m depth were processed in the palynology acid lab at the Uni-
versity of  California, Berkeley. Pollen slides showed well-preserved pollen grains. The deepest and therefore oldest sample showed 
a high proportion of  conifer pollen related to a glacial environment. Compared to the older sample, the younger sample higher 
up in the core contained a higher proportion of  oak pollen and a higher total diversity of  pollen types. These are the first results 
of  an ongoing study. Over a hundred more samples will be processed and analyzed. The results will provide robust evidence for 
vegetation shifts in California during the last interglacial period.
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Lois McCubbin  2040.3
M.S. graduate student, Department of  Biology, San Francisco State University, San Francisco, California. loislynnmc@yahoo.
com. Proposed Research. Keywords: Arctostaphylos, ecophysiology, Ericaceae, fog, functional leaf  traits.

Functional leaf  traits of  Arctostaphylos (Ericaceae) in relation to fog

Functional leaf  traits are morphological and physiological characteristics that impact a species’ fitness for a given set of  envi-
ronmental conditions and have been widely used in ecological research due to their predictive power. Ecological water resource 
strategies of  plants, for example, can be predicted using functional leaf  traits such as specific leaf  area, stomatal pore area per leaf  
area index, and venation characteristics. Large-scale projects have been suggestive, but more smaller-scale research is needed in 
order to determine how plants will respond to climate change. Coastal California is an ideal study area because climate change 
will be rapid due to the strong climatic gradient associated with fog and the mountainous terrain. Fog plays an important role in 
the water systems of  many endemic plants in California and likely dictates a plant’s water resource strategy which can be repre-
sented using functional leaf  traits. I have chosen Arctostaphylos (Ericaceae) as a model genus because there are many local endemic 
species in central California and physiological differences along this environmental gradient have already been established. 
Coastal Arctostaphylos species appear to be fog dependent and, because of  their endemism and rarity, predicting their responses 
to potential shifts in climate and breakdown of  fog is of  critical conservation concern. Only kilometers away from fog influences, 
closely related species are subject to summer drought and high temperatures. Do Arctostaphylos functional leaf  traits correlate with 
local climatic conditions in a manner that would permit modeling with future climatic changes? I hypothesize that functional leaf  
traits associated with water resource strategies are highly correlated with local climatic conditions. Functional leaf  traits, if  useful 
for modeling ecological water resource strategies, will be important tools for species character comparisons. Our knowledge of  
fog, and its dependent organisms, is still developing and further research is needed at a smaller scale to enable prediction of  future 
range shifts of  California’s endemic species for the purpose of  conservation. 

Nicholas J. Matzke  2050.10
Ph.D. candidate, Department of  Integrative Biology, University of  California, Berkeley, California. matzke@berkeley.edu. Com-
pleted Research. Keywords: cladogenesis, historical biogeography, LAGRANGE, model-testing, speciation.

Inclusion of  founder-event speciation in dispersal-extinction-cladogenesis (DEC) analyses 
of  biogeography drastically alters parameter inference 

and dramatically improves data likelihoods

Probabilistic modeling of  geographic range evolution was a major advance in historical biogeography, making biogeographical 
problems accessible to model-based maximum likelihood (ML) and Bayesian methodologies. The most popular model is Disper-
sal-Extinction-Cladogenesis (DEC), implemented in the software LAGRANGE (Ree and Smith 2008). Standard DEC is a model 
with two free parameters specifying the rate of  “dispersal” (range expansion) and “extinction” (range contraction). However, while 
dispersal and extinction rates are free parameters, the cladogenesis model is fixed, such that the geographic range of  the ancestral 
lineage is inherited by the two daughter lineages through a variety of  scenarios fixed to have equal probability. This fixed nature 
of  the cladogenesis model means that it has been indiscriminately applied in all DEC analyses, and has not been subjected to any 
inference or formal model testing. I re-implement DEC in my R package BioGeoBEARS, which exactly reproduces LAGRANGE 
2-parameter inferences and likelihoods. However, BioGeoBEARS also allows additional parameters controlling the probability 
of  new cladogenesis models, such as “founder-event speciation”, in which one daughter jumps to an area completely outside the 
ancestral range. The effects are dramatic in several test data sets. For example, for Hawaiian Psychotria, the original test clade for 
LAGRANGE, addition of  founder-event speciation to a geographically unconstrained analysis improves the log-likelihood from 
-34.5 to -20.9, and the ML inferences for dispersal and extinction rates are moved to zero. The 3-parameter model is 300490 
times more probable in terms of  relative AIC weight. Thus, careful consideration of  cladogenesis models in historical biogeogra-
phy is recommended.

Seth Kauppinen 2060.6
Ph.D. candidate, Department of  Integrative Biology, University of  California, Berkeley, California. skauppinen@berkeley.edu. 
Research In Progress. Keywords: Amazonia, beta diversity, endophytes, fungi, Peru, symbiosis.

Diversity and ecology of  foliar endophytes in Amazonian trees

The scale of  fungal species richness worldwide is a matter of  rampant speculation; the most frequently cited estimate of  1.5 
million species is based on a ratio of  about five unique fungal associates for every plant species. This ratio, in turn, comes from 
regions where both plant- and fungal diversity are well-characterized – namely, from Finland, Switzerland, and the United 
Kingdom. Given the ecological importance and economic promise of  fungi, a more nuanced understanding of  fungal diversity 
patterns should be a research priority. In particular, the hyperdiverse plant-associated fungal guilds of  tropical regions remain 
almost unknown. My work addresses the taxonomic richness and ecological role(s) of  foliar endophytes (microfungi that inhabit 
living leaf  tissue without causing apparent disease) in three lowland Amazonian tree species. Using culture-based methods and 
direct pyrosequencing of  host tissue, I am assessing total diversity within a single individual of  Protium subserratum (Burseraceae) 
near Iquitos, Peru. In the same individual, the persistence of  foliar endophytes in leaf  litter is addressed experimentally, testing the 
proposition that at least some endophytes are simply a quiescent life history stage in saprotrophic fungi. Additional sampling in 
Pachira brevipes and P. aquatica (Malvaceae) along a 100 km transect spanning two Amazonian watersheds will disentangle the effects 
of  geographic distance and habitat type (white sand- vs. flooded forest) in structuring endophyte community turnover. 

Ben E. Carter1,2, Ekaphan (Bier) Kraichak1,*, J. Shaffer3,4, and G. S. Gilbert3 2040.17

1Department of  Integrative Biology, University of  California, Berkeley, California. 2Department of  Biology, Duke University, 
North Carolina. 3Department of  Environmental Studies, University of  California, Santa Cruz, California. 4Department of  Ecol-
ogy and Evolutionary Biology, University of  Arizona, Tucson, Arizona. *Presenting author, Ph.D. candidate, ekraichak@berkeley.
edu. Completed Research. Keywords: bryophytes, community structure, cryptogams, lichens, species richness, Santa Cruz.

Diversity, community structure, and spatial patterns of  bryophytes and lichens 
in a temperate forest mapped plot in Santa Cruz, California

We recorded the cover class of  cryptogam (bryophytes and lichens) species on the trunks of  all woody plants with the diameter 
at breast height (DBH) greater than two cm in a six-hectare mixed evergreen forest plot in Santa Cruz, California, USA. Twenty 
nine species of  macrolichens and 21 species of  bryophytes were found on 31 host species. Species richness increased significantly 
with the DBH, but the rate of  increase varied among species of  host trees (Generalized Linear Model; p < 0.001). The non-
parametric multivariate analysis show that tree size and species have interactive effects on cryptogam species composition on each 
tree (p < 0.001). Dissimilarity among communities was correlated with geographical distance between host trees (Mantel’s Test, r 
= 0.04, p = 0.001). The results suggested that spatial and stochastic processes may play a more important role than niche-based, 
deterministic processes in assembly of  cryptogam communities in this temperate forest plot.
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Jason Mills1,*, Kristina Schierenbeck2, and Don Hankins3  2040.11
1Department of  Interdisciplinary Studies, California State University, Chico, California. 2Department of  Biological Sciences, Cal-
ifornia State University, Chico, California. 3Department of  Geography, California State University, Chico, California. *Presenting 
author, M.S. graduate student, positiveway@hotmail.com, www.jasonmills.weebly.com. Proposed Research. Keywords: Centaurea 
solstitialis, grasslands, habitat restoration, invasive species, perennial bunch grass, prescribed burn.

Reëstablishing the competitive hierarchy in an invaded California grassland through 
the process of  habitat restoration following the prescribed burn of  Centaurea solstitialis

Land use practices have had a dramatic effect on the landscape of  California, resulting in large-scale ecological consequences. 
Native grasslands have become one of  the state’s most threatened ecosystems. Close to 90% of  the plants listed on the California 
Native Plant Society’s Inventory of  Rare and Endangered Species occur within grassland systems. Native species compose less 
than 1% of  California’s grasslands today. The exotic species Centaurea solstitialis (yellow star thistle, Asteraceae) was introduced 
to California in the mid-1800s and has rapidly spread into exposed grasslands. Centaurea solstitialis is currently the most widely 
distributed invasive species in California having both large-scale economic and ecological impacts. Prescribed burns have been 
demonstrated to be an effective management tool for reducing the density and seed bank of  C. solstitialis by as much as 99%; how-
ever, further research has shown that without continued management, C. solstitialis will reëstablish in treated areas. I hypothesize 
that planting native grassland species will suppress the reëstablishment of  C. solstitialis following a burn. Two separate fields of  
C. solstitialis neighboring Big Chico Creek in Chico, California were burned in the fall of  2012. Seeds of  native grassland species 
including Bromus carinatus, Elymus glaucus, and Stipa pulcra, along with Grindelia camporum and Madia elegans were collected within the 
watershed of  Big Chico Creek in the summer of  2012 to be propagated in a greenhouse and stored for direct seeding. Three 4 x 7 
m blocks consisting of  28 separate 1 m² plots were established in each of  the burned fields. Each species was planted individually 
into the 1 m² plots and each treatment was replicated four times within each of  the blocks using systematic randomization. The 
planting of  1,152 six inch grass plugs, 216 G. camporum plugs, as well as 48 direct seeded treatments of  mixed bunchgrasses and 
Madia elegans was completed in the winter of  2012-13. Species composition and survival for each treatment will be monitored once 
a month for one year. Upon the completion of  a year of  monitoring, three plots of  each species in both sites will be harvested for 
above and below ground biomass. This information will demonstrate the effectiveness of  each species in grassland restoration 
efforts as well as assess their ability to potentially shift the competitive advantage back toward native grassland taxa in order to 
mitigate against future C. solstitialis infestations. 

Timothy J. Miller1,*, Kathleen M. Kay1, and Robert A. Raguso2 2050.16
1Department of  Ecology and Evolutionary Biology, University of  California, Santa Cruz, California. 2Department of  Neurobi-
ology and Behavior, Cornell University, Ithaca, New York. *Presenting author, Ph.D. candidate, tijmille@ucsc.edu. Completed 
Research. Keywords: Clarkia breweri, Clarkia concinna, floral traits, Hyles lineata, parapatric divergence, pollinator effectiveness, pol-
linator efficiency, pollinator shift.

Parapatric divergence in pollination systems between sister species of  Clarkia

Floral specialization on divergent pollinators is a long-held explanation for the current high diversity of  angiosperms. Investing in 
novel pollinators involves changes in floral morphology that likely come at the cost of  reducing effectiveness of  former pollinators. 
Our goal was to examine the nature of  this tradeoff  in Clarkia concinna and C. breweri (Onagraceae), sister taxa that occur para-
patrically in the California Coast Ranges. We assessed whether observed differences in visitors among natural populations of  the 
two species are driven by differences in floral traits or differences in the local pollinator assemblages. We reciprocally transplanted 
arrays of  both species into the range of  each species and exposed both species to hawkmoths (Hyles lineata) in a flight cage. We 
further assessed how floral trait differences contribute to differences in pollinator efficiency for each visitor type by quantifying 
stigma-visitor contact frequency and pollen loads for diurnal visitors, and pollen deposition on stigmas for hawkmoths. The com-
munity composition of  floral array visitors was similar between species at any particular site, but highly divergent between sites. 
Clarkia concinna and C. breweri showed large differences in pollinator effectiveness, with C. concinna being more effectively pollinated 
by all visitors except hawkmoths. The shift in the floral syndrome between species is likely due to differences in the available pol-
linator community. While increased effectiveness of  a novel hawkmoth pollinator comes at relatively little cost in attractiveness to 
previous pollinators, it comes at a large cost in pollinator efficiency. This study contributes to a growing body of  work that demon-
strates the mode by which speciation through floral specialization proceeds.

Ayla Mills* and Kristina Schierenbeck  2040.14
Department of  Biological Sciences, California State University, Chico, California. *Presenting author, M.S. graduate student, 
amills8@mail.csuchico.edu, aylamills.weebly.com Proposed Research. Keywords: Ammophila arenaria, coastal dunes, habitat restora-
tion, invasive species, native species, mechanical removal, manual removal.

Evaluating the effects of  mechanical and manual removal of  Ammophila arenaria 
within coastal dunes of  Humboldt County, California

Ammophila arenaria was introduced to North America in 1868 for sand stabilization and since its introduction it has invaded most 
of  the dune ecosystems of  the west coast. Approximately 50% of  the 283 ha Gold Bluffs Beach, within Prairie Creek Redwoods 
State Park (Humboldt County, California), is covered by A. arenaria and, if  left unmanaged, is likely to become a dense monocul-
ture. I am evaluating the efficacy of  mechanical (excavators and dozers) and manual (hand-pulling) removal methods on plant 
community composition and regeneration. The existing vegetation has been characterized and will be monitored and photod-
ocumented before, during, and after A. arenaria removal. Six 25 m² plots parallel to the ocean have been set up within each of  the 
different removal sites (2 mechanical, 2 manual, 2 control). Each plot has been marked with GPS and rebar and three equally 
spaced transects established with five 1 m² plots along each transect. Species diversity, richness, and percent cover within the plots 
has been established and once the removal is complete, I will continue to monitor the plots every month to quantitatively evaluate 
A. arenaria resprout rate and native plant recovery within the study areas. Documenting which removal technique is most effective 
at eliminating A. arenaria, while facilitating native species reëstablishment, will be imperative for the conservation management of  
coastal dunes and the rare species that rely on them. Ultimately, my research provides the basis to establish a conservation proto-
col for land managers to effectively eliminate one of  the worst invasive plants in California coastal ecosystems.
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Camille Nowell  2050.6
M.S. graduate student, Department of  Biology, San Francisco State University and Department of  Botany, California Academy 
of  Sciences, Golden Gate Park, San Francisco, California. camille_fawne@hotmail.com. Research In Progress. Keywords: bioge-
ography, Cercis, cline, disjunct, morphometrics, phylogeny, redbud, taxonomy.

A morphometric and molecular phylogenetic study of  North American Cercis (Fabaceae) 
with implications for historical biogeography

Cercis comprises nine species of  deciduous woody legumes which are distributed among the warm-temperate regions in the North-
ern Hemisphere. In North America the traditional treatment for Cercis comprises the eastern species C. canadensis, composed of  
three vaguely defined varieties, and the western species C. occidentalis; however, alternative classifications have been proposed. This 
is a two-part study of  North American Cercis investigating morphological variation and potentially environmentally adaptive leaf  
traits. The first part of  the study combines morphological and molecular sequence analyses to test various taxonomic classifica-
tions proposed for Cercis in North America. Initial results from a detailed morphometric analysis of  Cercis using newly obtained 
voucher specimens and historical collections from several herbaria show that the range of  morphological variation in Cercis is 
clinal. The study employs a set of  leaf, flower, and fruit characters in conjunction with leaf  shape characters obtained through 
imaging. Further, a preliminary molecular phylogeny is constructed by using the nuclear ITS region and four plastid regions. The 
molecular phylogenetic results suggest that a taxonomic revision may be warranted based on co-equal branch lengths and similar 
estimated divergence times between three distinct North American clades of  Cercis. The second part of  the study uses morpho-
logical data to assess the adaptive value of  leaf  blade shape variation in North American Cercis. It is generally seen that Cercis 
leaves in xeric to sub-xeric climatic conditions are harder, thicker and have a reniform outline with a rounded to slightly emargin-
ate apex. In more mesic conditions, leaves tend to be thinner, ovate to cordate in shape, and have an acuminate apex which may 
function to promote rapid water run-off. By using GIS, relationships between leaf  shape and ecological and climatic variables 
will be assessed and examined for evidence of  environmentally correlated morphological features. From paleontological evidence 
it has been postulated that dry-adapted taxa shared between North America and Eurasia could not have formed a continuous 
belt of  dry vegetation in the Tertiary, which contradicts models of  long-distance dispersal. Because Cercis is one of  several genera 
disjunctly distributed across the Northern Hemisphere, phylogenetic relationships within this genus will be used to assess models 
of  historical biogeography.

Christopher M. Moore 2040.2
Ph.D. graduate student, Department of  Biology, University of  Nevada, Reno, Nevada. cmmoore@unr.edu. Completed Research. 
Keywords: Arctostaphylos, Ceanothus, ecogeography, Ericaceae, Rhamnaceae, seed morphology. 

Ecogeographic patterns of  seed size in Arctostaphylos and Ceanothus across California

Arctostaphylos and Ceanothus are the two most taxonomically diverse woody taxa in the California Floristic Province and share very 
similar ecologies independent of  evolutionary history. Coincident with taxonomic diversity, there is a relatively large amount of  
diversity in Arctostaphylos seed morphology, a key life-history trait, but considerably less so in Ceanothus. Previous work has exposed 
putative seed dispersal syndromes in Arctostaphylos based on seed morphology, which assumed that dispersal agents are the single 
selective force on seed morphology. One hypothesis yet to be falsified, however, is that fire frequency and severity have affected 
the morphology of  seeds in fire-prone ecosystems. Here, I take an ecogeographic approach to determine the relationship between 
seed mass and environmental conditions (including fire characteristics) across California to infer if  or how these conditions have 
affected interspecific seed morphology between two flagship genera of  the Californian chaparral, a vegetation type with frequent, 
recurrent fires. Assuming no dispersal modality differences between the two genera, I found no correlation between the seed mass 
of  Arctostaphylos species and latitude or fire frequency. I did, however, find a correlation between the seed mass of  Ceanothus species 
and latitude and fire frequency. Curiously, Arctostaphylos and not Ceanothus showed a strong positive correlation between seed mass 
and elevation. I interpret these results as two lines of  evidence (within Arctostaphylos and compared to an functional ecological ana-
log) supporting the idea fire frequency and severity have played a marginal role, if  any, in the shaping of  seed mass in Arctostaphy-
los. Laboratory studies are in progress using artificial heat and charate sources to further test our finding. Lastly, I will speculate on 
the role that I suspect dispersal has played in the impressive taxonomic diversity within Arctostaphylos.

Sandra Namoff 2060.9
Ph.D. candidate, Botany Department, Claremont Graduate University, Claremont, California. snamoff@gmail.com. Research In 
Progress. Keywords: Calystegia, coalescence, Convolvulaceae, hybridization, species tree.

Molecular phylogenetic evidence for species relationships in genus 
Calystegia (Convolvulaceae)

Calystegia Brummitt is a pan-temperate genus with 23 species and approximately 64 recognized sub-specific taxa. Species occupy a 
wide range of  climatic and ecological regimes. While habit, habitat, and life history is somewhat diverse across the lineage, species 
are generally vining and floral morphology is conserved. The lineage is well represented in California with 14 species and ca. 40 
recognized subspecific taxa. Understanding diversity in this group has historically been difficult. Under the current treatment spe-
cies boundaries are weakly defined. Hybrid forms are common where species co-occur, especially in disturbed habitats. Addition-
ally, a preliminary ITS-based molecular phylogeny shows that, when sampled with multiple geographic exemplars, many ‘species’ 
are not monophyletic. Because species delimitation can be difficult, it is critical to sample across morphological and geographic 
variation of  putative species. The species tree reconstruction will be based on nuclear ribosomal DNA, variable chloroplast loci, 
and low copy nuclear markers. Coalescent methods, as implemented in BEAST, will be used to estimate the species phylogeny 
from the gene phylogenies. Furthermore, nuclear and chloroplast loci will be analyzed independently to look for evidence of  
hybridization. The species phylogeny will be used to understand the evolution of  characters that have been considered taxonomi-
cally useful within the genus. Specifically, floral bract shape and position have been considered important taxonomic characters. 
How do these characters vary systematically? Do congruent character states form a morphologically cohesive group, or are char-
acters plastic? Second, are biogeographic hypotheses, as proposed by previous taxonomic workers, supported by molecular data?
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Juliet Oshiro* and Laurel Fox 2050.12
Department of  Ecology and Evolutionary Biology, University of  California, Santa Cruz, California. *Presenting author, Ph.D. 
graduate student, jroshiro@ucsc.edu. Research In Progress. Keywords: climate change, grasslands, long-term data set, phenology, 
sandhills, Santa Cruz County.

Climate change and plant phenology in Santa Cruz County, California

Since much of  plant phenology is controlled by environmental factors such as weather, the timing of  phenological events may 
shift in response to climate change. In this study, we use a long-term data set to detect changes in first observed flowering dates 
from 1989-present and weather station data to analyze climate; we hope to obtain PRISM data to provide more detailed spatial 
coverage of  climate at our study sites. We are re-surveying four inland sandhill chaparral and six grassland sites in Santa Cruz 
County, California. Grassland sites are distributed along a coastal-to-inland gradient, which we hypothesize represents a gradient 
in climate buffering due to maritime influences. This study will assess whether plant phenology and climate are correlated. We 
hypothesize that: 1) climate, and therefore first flowering date, will change over time; 2) species in grassland sites closer to the coast 
will start flowering later in the season than in inland grassland sites, due to differences in climate; and 3) grassland sites closer to 
the coast will experience less climate change, and thus less phenology change, over time as compared to inland sites. Our pre-
liminary results, however, show flowering phenology and climate change patterns opposite to what we hypothesized: coastal sites 
and plants have more climate and phenology changes over time, and have an earlier first flowering date than inland sites. We are 
continuing to survey the study sites and are planning greenhouse experiments to further test our hypotheses in a more controlled 
setting. 

Evan W. Padgett* and Kristina A. Schierenbeck  2060.10
Department of  Biological Sciences, California State University, Chico, California. *Presenting author, M.S. graduate student, 
epadgett1@mail.csuchico.edu. epadgett1.weebly.com. Research In Progress. Keywords: gene flow, hybridization, London Plane, 
microsatellite, Platanus, population genetics.

Historical and contemporary gene flow between a cultivated hybrid 
and native Platanus species along the northern Sacramento River, California

Hybridization can be a primary source of  gene flow between sympatric species and empirically measured rates of  allele fre-
quencies in different demographic groups can be used to model the temporal dynamics of  gene flow. Introgressive hybridiza-
tion among historically allopatric, anemophilous populations can contribute to changes in allele frequency within the respective 
species. The future direction and extent of  allelic frequency change through time by introgressive hybridization however, remains 
largely unknown especially among native and non-native taxa. Historic habitat loss for the native Platanus racemosa (California Syc-
amore) in northern California riparian woodlands coupled with recent, increased plantings of  the non-native, introduced hybrid 
Platanus × hispanica (London Plane) have been hypothesized to result in native allelic frequency replacement through introgressive 
hybridization. Within the northern California native range of  the P. racemosa, seven hundred individual Platanus spp. trees in 23 
locations have been sampled for diameter breast height (dbh), mapped via GPS, and had their DNA extracted. Eleven previously 
established, species-specific genomic microsatellite DNA markers will be used to genotype each tree sampled and dbh measure-
ments will be used as a surrogate for age. The genetic identities of  native, introduced, and hybrid populations will be quantified 
using STRUCTURE, and rates of  allelic replacement over time will be estimated for the native P. racemosa lineage. This work will 
identify unhybridized native P. racemosa individuals that will be used for future revegetation efforts. The genetic identity (native, 
introduced, hybrid) and gene flow data will provide empirical data for landscape level models used to predict the consequences of  
genetic pollution from introduced, conspecific taxa. The significance and extent of  the proposed population genetic study of  in-
trogressive hybridization will elucidate the impacts that human activities can have on evolutionary processes at the urban-wildlife 
interface. 

Meagan Oldfather 2060.14
Ph.D. graduate student, Department of  Integrative Biology, University of  California, Berkeley, California. meagan_oldfather@
berkeley.edu. Proposed Research. Keywords: climate variability, demography, population stability, Penstemon, Plantaginaceae, range 
limits.

Demographic stability in the trailing edge of  a California alpine Penstemon

With global warming alpine plants ranges are widely predicted to shift upslope through the expansion and contraction of  range 
edge populations at the upper and lower limits, respectively. However, empirical evidence for these processes is conflicting, chal-
lenging our theoretical understanding of  range limits, and the demographic patterns that drive the spatial and temporal scales of  
stability and movement. Theoretically, edge populations experience stronger and more frequent limitations to individual fitness, 
and these populations may experience higher year-to-year variability in recruitment and fecundity, causing unstable population 
dynamics and increasing the risk of  extinction. My proposed pilot study will investigate the connection between range edges and 
variability in demographic parameters (e.g., recruitment, fecundity, mortality) in order to analyze local demographic change as a 
signature of  range contraction. I will address this question through the study of  the alpine perennial Penstemon heterodoxus A. Gray 
var. heterodoxus (Plantaginaceae) in the dry ‘trailing edge’ of  the species’ range in the White Mountains of  eastern California. In-
creased variability in climatic conditions, and in particular in precipitation, will have interesting impacts on long-lived individuals 
that are predicted to have contrasting demographic responses to changes in climatic variability. This work will attempt to resolve 
the relationships between demographic rates and climatic variables, and isolate the role of  demographic variability in edge stabil-
ity. Comparative demographic data collected in this study will be a baseline for much needed long-term, large-scale demographic 
monitoring of  California plant ranges that will provide more insight into the spatial and temporal aspects of  species-specific 
vulnerability to future range shifts in the larger context of  21st century climate change in California.

Jessica M. Orozco 2050.1
M.S. graduate student, Botany Department, Claremont Graduate University, Claremont, California. jessica.orozco@cgu.edu. 
Proposed Research. Keywords: California Indian lands, ethnobotany, floristic inventory, South Fork Tule River, Tule River Indian 
Reservation. 

Floristic study of  the Tule River South Fork watershed

Historically, field studies involving Indian Reservation and tribal trust lands have been few and far between, and seldom are 
floristic inventories carried out. This past summer as an intern at the University of  California, Berkeley, I used the Consortium of  
California Herbaria (CCH) database to identify herbarium collections from Indian Reservation and tribal trust lands in California 
and mapped them using GoogleEarth and 2010 US Census tract maps. Overall, many tribal lands appear to be undercollected. 
I identified the Tule River Reservation to be of  particular interest because the watershed of  the South Fork Tule River is almost 
entirely on the Reservation, yet there are only 50 documented collections from this area in the CCH database. For my master’s 
thesis project, I propose to conduct a floristic study of  the watershed of  the South Fork Tule River, located in Tulare County in 
the southern Sierra Nevada Mountains. The objectives of  my floristic study are: 1) Document all vascular plant species that oc-
cur within the South Fork Tule River watershed. 2) Create an annotated, vouchered checklist of  the vascular plant flora of  the 
watershed. 3) Assess the status of  rare plants and plants of  cultural significance in the watershed to determine if  protection under 
existing laws/guidelines is warranted. To carry out these objectives I propose a two-year timeline, beginning with fieldwork in the 
spring 2013, and culminating with a master’s thesis in the form of  a manuscript for publication. All collections will be mapped 
using ArcGIS to assess the current ranges of  plant taxa. Plant identification and classification will employ the second edition of  
The Jepson Manual (Baldwin et al. 2012). Determinations of  all preexisting collections will be verified and these specimens will be 
annotated with updated nomenclature. Plant rarity will be determined using the guidelines put forth by the California Native 
Plant Society’s Inventory of  Rare and Endangered Plants. Plants of  cultural significance will be determined by working with Na-
tive Elders of  the reservation to understand how and why certain plants are culturally important. This project is motivated by my 
desire to call attention to the poorly documented botanical diversity on California Indian lands, where native plants have great 
cultural significance.
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Courtenay Ray  2060.11
Ph.D. graduate student, Department of  Ecology and Evolutionary Biology, University of  California, Santa Cruz, California. 
courtenay.ray@gmail.com. Research In Progress. Keywords: invasion ecology, local adaptation, polyploidy.

A Frankenstein experiment gone awry: Ecology and evolution of  an invasive veldt grass

Ehrharta erecta (panic veldt grass) is a highly invasive perennial grass that is found in seventeen counties in California and across 
broad habitat types. During the early-mid 20th century, E. erecta was used in genetic studies by botanist and geneticist G. Ledyard 
Stebbins Jr., to explore how artificial autopolyploidy affects invasiveness. As part of  his study, Stebbins deliberately introduced E. 
erecta to several counties in California, providing an opportunity to explore the evolution of  local adaptations in E. erecta and the 
invaded plant communities. Preliminary results indicate that contrary to common assumptions in invasion ecology, E. erecta has 
not been found to decrease native plant biodiversity or cover in censused areas in Santa Cruz County. However, transpiration is 
reduced in Stachys bullata (California hedgenettle) when sympatric with E. erecta. Fieldwork is ongoing to investigate if  these trends 
hold in other invaded counties. 

Gina M. Sideli1,*, Kristina A. Schierenbeck1, and David L. Van Tassel2 2060.12
1Department of  Biology, California State University, Chico, California. 2Land Institute, Salina, Kansas. *Presenting author, M.S. 
graduate student, gsideli@mail.csuchico.edu. Research In Progress. Keywords: Helianthus annuus, Helianthus cusickii, interspecific 
hybrid, limited irrigation, perennialization, QTL.

Evaluation of  interspecific hybrids between wild perennial sunflower 
and domesticated sunflower for crop use with limited irrigation

Perennial crops have the potential to solve current agricultural problems such as soil erosion, excessive water use, water quality 
degradation, and pesticide contamination, while also alleviate environmental impacts through sustaining crop biomass past a 
typical growing season. The annual sunflower (Helianthus annuus L.) is an ideal candidate for perennialization because of  its wide-
spread use and the extensive genetic information available on the species. Cusick’s sunflower is a Pacific northwestern perennial 
(Helianthus cusickii L.) that grows in extreme environmental conditions of  the high mountain desert. I will evaluate interspecific 
hybrids between H. annuus (2n = 34) and H. cusickii (2n = 34) for perenniality using QTL analysis and assess other important agro-
nomic traits for the implementation of  a perennial agronomic crop. There is limited information on H. cusickii, but its distribution 
on dry, rocky soil and a robust taproot, make it a good candidate for further exploration of  the introduction of  these traits into 
H. annuus for the purpose of  increased drought tolerance. The first replication of  the experiment including growing and artificial 
crosses were made for H. cusickii and H. annuus parental lines containing 204 individuals, and first generation interspecific hybrid 
(F1) seed was obtained with collaboration of  the Land Institute, Salina, Kansas. Successful hybridization between H. annuus and 
H. cusickii was completed without the use of  embryo rescue, or in vitro fertilization, however fertility was low resulting in only 20 
hybrid seeds from four individuals. I am in the process of  obtaining backcrossed (BC1) progeny from crosses between F1 hybrids, 
H. cusickii, and H. annuus. The wild and hybrid seeds were pretreated with either an aqueous ethephon solution or gibberellic acid 
to break seed dormancy, and placed in cold, stratified petri dishes for approximately two to four weeks. Seeds were then taken 
out of  cold treatment, nicked and placed in a germinator. Seedlings were transplanted to pots and grown in a greenhouse using a 
randomized block design containing populations of  H. cusickii, H. annuus, and F1 hybrids, with little amount of  irrigation. Artificial 
pollinations will be made using H. annuus (as both male and female parent) and H. cusickii as (both male and female parents) with 
F1 hybrids to increase chances of  obtaining a maximum number of  offspring. Pollinated heads will be bagged to avoid contami-
nated pollen sources, leaving a portion to develop naturally, while embryo rescue will be performed on the other half. I will then 
screen for viable seed and collect data on all interspecific hybrid seed (i.e., seeds per head, seed weight, and seed diameter). Leaf  
samples from the F1 interspecific hybrids and BC1 progeny will be assessed using QTL analysis with previously developed genetic 
markers for drought tolerance and perenniality. Additionally, all plants from every generation will be phenotypically screened 
for agronomic traits (i.e., plant height, average leaf  length, average head diameter, heads/plant, peduncle length, plant biomass, 
maturity, vitality, and seeds/head). My research findings will help determine if  this wild, perennial species is of  benefit to study 
further for the development of  a perennial sunflower for crop use.

Aaron Ramirez* and David Ackerly   2040.5
Department of  Integrative Biology, University of  California, Berkeley, California. *Presenting author, Ph.D. candidate, ar-
amirez4916@berkeley.edu. Research In Progress. Keywords: California Channel Islands, chaparral, drought tolerance, ecophysi-
ology, water relations.

Are island plants whimpy? Comparative ecophysiology of  chaparral shrubs from 
Santa Catalina Island and the Santa Ana Mountains, southern California

It has been argued that exposure to high climatic uniformity (i.e., low seasonal variation in temperature) results in organisms with 
narrow physiological stress tolerance compared to organisms from habitats with more variable and extreme climates. This hy-
pothesis is generally supported by comparisons of  physiological stress tolerance of  organisms in tropical vs. temperate and low vs. 
high altitude environments. Island vs. mainland systems offer an additional, understudied system to test this hypothesis primarily 
for two reasons: (1) the uniform climates of  islands are contrasted by the more variable and extreme climates of  adjacent main-
land areas, and (2) islands are often inhabited by close relatives of  mainland taxa that have colonized the island in the recent past. 
We hypothesize that if  island plants are undergoing strong selection due to local conditions, they will exhibit low stress tolerance 
compared to mainland relatives. To test this hypothesis, we measured drought-related functional traits of  ten congeneric species 
pairs of  chaparral shrubs from matched sites on Santa Catalina Island, California and the adjacent southern California mainland. 
Measurements of  pre-dawn water potential (ypd) and leaf-to-air vapor pressure deficit (VPDL) are significantly different between 
island and mainland sites when averaged across all species (p < 0.001). Also, island plants exhibit higher specific leaf  area (SLA), 
less negative minimum water potential (ymin), larger leaf  size, less negative turgor loss points (TLP), and higher bulk tissue elastic 
modulus near saturation (εmax) compared to mainland congeners. However, stem traits (e.g., stem specific hydraulic conductivity 
and vulnerability to drought induced cavitation) are not different. These findings suggest that island plants (1) are buffered from 
the extreme seasonal drought experienced by mainland relatives, and (2) the leaves, not stems, of  island plants exhibit reduced 
drought tolerance. Further study is required to understand the consequences of  the observed trait patterns for island plants.

Andrew Potter 2050.14
M.S. graduate student, Department of  Biology, San Francisco State University, San Francisco, California. andrew.t.potter@gmail.
com. Research In Progress. Keywords: pollination service, San Francisco, urban agriculture. 

Urban agriculture pollination service in San Francisco, California

The goal of  this study is to assess pollination service provided by non-Apis bees to urban agriculture in San Francisco and identify 
potential landscape variables affecting it. Urban agriculture can increase the sustainability of  cities by reducing their ecological 
footprint, conserving biodiversity, and improving quality of  life in the city. Given the environmental, economic and social value of  
urban agriculture, it is important to understand the ecosystem services that sustain it. Pollination service is an essential ecosystem 
function and a fundamental input in the production of  staple crops worldwide. Concern over declines in pollination service is 
increasing and several recent studies indicate that plants are pollinator limited and pollinator populations are declining. Further-
more, urban environments have fewer species of  bees than surrounding areas and therefore may have poor pollination service. 
This study will compare fruitset, seedset, and mass of  tomatoes in four pollination treatment groups (open, artificial-self, artificial-
cross, and control) produced on multiple urban agricultural sites within San Francisco. By experimentally investigating how pol-
lination by native bees affects tomato production in urban agricultural sites of  varying size, age, and extent of  urbanization, this 
study will shed light on how wild bee species contribute to pollination services, enabling the development of  suitable management 
plans to conserve ecosystem services.
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Thomas Stoughton 2050.5
Ph.D. graduate student, Botany Department, Claremont Graduate University, Claremont, California. thomas.stoughton@cgu.
edu. Research In Progress. Keywords: biogeography, Boechera, Brassicaceae, hybridization, polyploidy, southern California.

Past hybridization events in Boechera (Brassicaceae) provide intriguing insights into the biogeography 
of  the Arcto-Tertiary Geoflora in southern California

Recent genomic microsatellite analyses of  the genus Boechera (Brassicaceae) reveal extraordinary levels of  interspecific hybridiza-
tion. This includes hundreds of  hybrid lineages whose original genomic make-up has been preserved through the millennia by 
polyploidy and apomixis. In some cases, the parents of  these hybrids are no longer sympatric, and the hybrids thus represent 
“living fossils” that provide evidence of  past floristic interactions. This makes Boechera a logical place to initiate an investigation 
of  the evolutionary history of  the vascular plant flora of  the San Bernardino Mountains in southern California. Two apomictic 
triploids endemic to the San Bernardino Mountains are currently under investigation. Boechera peirsonii Windham & Al-Shehbaz 
contains genomes from B. lemmonii, B. fernaldiana, and either B. pendulina or B. nevadensis, none of  which are known to occur in the 
San Bernardino Mountains but occur in the nearby Great Basin. A second, as yet unnamed San Bernardino Mountains endemic, 
contains genomes from B. gracilipes, B. thompsonii, and B. shockleyi. Only the latter occurs in southern California, the other species 
being characteristic of  the Colorado Plateau and southern Rocky Mountains. Data from these and other ancient hybrid Boechera 
will be used to develop biogeographic models addressing the complex evolution of  the vascular plant flora of  the San Bernardino 
Mountains, including possible connections to the Rocky Mountain flora discounted by Raven and Axelrod in their Origins and 
Relationships of  the California Flora (1978). Molecular, cytological, and morphological assays of  other genera (e.g., Silene, Caryo-
phyllaceae; Claytonia, Montiaceae; Androsace, Primulaceae), with special focus on polyploids and species of  hybrid origin, will be 
used to evaluate and refine the model(s) derived from microsatellite studies of  apomictic Boechera. Aside from generating the data 
required for developing more informed management practices for several narrowly restricted endemics, this study will also test the 
hypothesis that many species of  Arcto-Tertiary origin in the Transverse Ranges were isolated from related taxa by drastic climatic 
changes during the Quaternary Period.

Scott Simono 2060.5
M.S. graduate student, Department of  Biology, San Francisco State University, San Francisco, California. foodtalk@gmail.com. 
Research In Progress. Keywords: hybridization, polyploidy, Silene californica, Silene laciniata, Silene serpentinicola, speciation, taxonomy.

Morphological, cytological, and molecular evidence for redefining the identity 
of  red-flowered Silene (Caryophyllaceae) in California

In 2005, a new taxonomy for the genus Silene in North America was published and became widely accepted. New combinations 
were created that lumped the red-flowered S. californica Durand into S. laciniata as S. laciniata subsp. californica (Durand) J.K. Mor-
ton, while recognizing the segregate S. serpentinicola Nelson, a red-flowered taxon described in 2004 and endemic to a small area of  
the Smith River near Gasquet, Del Norte County. Based on observations of  flower color, floral anatomy, and plant morphology 
from my field and herbarium research in northern California, circumscriptions of  S. laciniata and S. serpentinicola leave
many populations of  red-flowered Silene undescribed. Molecular data from a recent study do not support a close relationship 
between the infraspecific groups now recognized in S. laciniata but the study does not define an identity for the former S. californica 
nor the relationship of  S. serpentinicola to the other California taxa. It was shown, however, that many California Silene taxa are 
allopolyploid taxa that likely formed recurrently from separate hybridization events. Thus, it is possible that different populations, 
and even different members of  a population, represent separate evolutionary lineages. This study will add to the description of  
phylogenetic and morphological patterns of  allopolyloid plant lineages that are redefining views on hybrid speciation and poly-
ploidy, species concepts, and evolution. Populations have been sampled throughout California for morphological and molecular 
data to help describe the red-flowered Silene in California that may represent unique taxa, populations, or lineages in need of  
recognition and protection. 

Haley Smith* and Robert Patterson 2060.8
Department of  Biology, San Francisco State University, San Francisco, California. *Presenting author, M.S. graduate student, 
haley.mo.smith@gmail.com. Research In Progress. Keywords: hybridization, Navarretia, Polemoniaceae, polyploidy, Shasta County, 
systematics.

Cleaning up Navarretia (Polemoniaceae) to one lineage per taxon

My research focuses on resolving the relationship between two species in Shasta County, California with the intent of  under-
standing the genetic lineages and evolutionary significance of  observed variation. Navarretia intertexta and N. propinqua co-occur in 
vernal pool and moist seasonal environments. Preliminary data suggest that allopolyploidization in N. propinqua may have occurred 
multiple times, possibly with N. intertexta serving as the paternal parent in some cases and the maternal parent in other cases. In 
most populations the molecular data support N. intertexta as the paternal and N. saxamontana the maternal parent for N. propinqua. 
Sequencing of  nuclear and chloroplast DNA from plants gathered in Shasta County shows an unexpected pattern that appears 
confined to this region. The intertexta chloroplast type occurs in plants that resemble N. propinqua, while the propinqua type oc-
curs in plants that resemble N. intertexta, this is opposite of  expected when compared to other regions inside and outside of  Califor-
nia. I have collected from eight populations and will be comparing my data to plants outside Shasta County. This will give me the 
information to determine the evolutionary history. 
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Jane Van Susteren 2060.1
M.S. graduate student, Department of  Biology, San Francisco State University, San Francisco, California. jane.vansusteren@
gmail.com. Research In Progress. Keywords: Crassulaceae, phylogenetics, Sedum, species delimitation, systematics.

Sedum subgenus Gormania

California Sedum includes twelve taxa within the subgenus Gormania.  Six of  these taxa are rare. These succulents are difficult 
to identify; some characters used to separate species, such as rosette internode length and petal color, are continuous. Others 
are only present for a very brief  window; cauline leaf  shape and petal length are both essential characters, but each trait is only 
present for a few weeks - weeks that barely overlap. Their cliff  habitat makes accessing populations during the bloom period a 
formidable task.

I have either collected or accessed collections from the type localities of  each Californian species and subspecies as well as other 
locations throughout the range and gathered material for molecular analysis. I intend to construct a molecular phylogeny and 
project observed morphological characters onto it. The resulting species boundaries will be tested against previous collections. My 
goal is the production of  a more robust key for California’s rare and common Sedum.

Michael C. Vasey 2040.4
Ph.D. 2012, Department of  Environmental Studies, University of  California, Santa Cruz, California. Current position, Lecturer, 
Department of  Biology, San Francisco State University, San Francisco, California. mcvasey@gmail.com. Completed Research. 
Keywords: beta diversity, fire regime, maritime chaparral, Mediterranean-type climate, obligate seeder, oligotrophic soil, water 
potential.

Foggy memories of  fires gone by: Why is maritime chaparral so diverse?

The central coast is a hotspot for biodiversity in California and this is particularly true of  maritime chaparral found in coastal 
habitats influenced by a summer marine layer of  fog and low cloud stratus. For example, over half  the species in the fire-depen-
dent shrub Arctostaphylos occur along the coast and about 90% are narrow endemics with ranges less than 1000 km2. Further, 
four-fifths of  these local endemics are killed by fire and recruit by seed (seeders) whereas one-fifth resprout from basal burls (re-
sprouters). Species with seeder versus resprouter life history traits theoretically diversify more rapidly than resprouters because of  
more frequent generational turnover. Consequently, a historic fire regime that favors seeders is likely to produce more species. The 
island-like distribution of  maritime chaparral in oligotrophic soil gaps in a matrix of  forest and coastal scrub reinforces this trend.  
It is likely that long fire return intervals are important in this system, and long periods between fires may be due to more favorable 
moisture conditions along the coast associated with the summer marine layer. This increased moisture reduces the incidence of  
extreme fire conditions over time. In my research, I found that fog-influenced Arctostaphylos shrubs had significantly less negative 
water potentials at the end of  the dry season and this was associated with increased live fuel moisture along the coast compared to 
the interior. Coastal chaparral (lowlands and uplands) had greater b-diversity than interior chaparral and also a higher cover of  
obligate seeder species compared to resprouters. Principal Components Analysis suggests that dry season climate variables (e.g., 
lower vapor pressure deficit) are more important than soil factors or site variables in shaping these patterns. My working hypoth-
esis is that it is the combination of  summer fog and cloud stratus, unproductive soils, different life history traits, and fire regimes 
over time that have had a major influence on patterns of  endemism in California’s maritime chaparral.

Susan Tremblay 2060.2
Ph.D. candidate, Department of  Integrative Biology, University of  California, Berkeley, California. stremblay@berkeley.edu. 
Research In Progress. Keywords: evolution, fossils, liverworts, Marchantiophyta.

Character evolution in liverworts (Marchantiophyta)

Liverworts have been resolved by recent molecular phylogenies as the sister group to the remaining land plants (Embryophytes).  
Because of  homoplasy in these relatively simple plants and a scarce fossil record, numerous questions remain unanswered regard-
ing character evolution in the clade. Discoveries of  the last few years have dramatically increased our knowledge of  the fossil 
history of  this important group. Interpretation of  the morphological and anatomical structures found in these extraordinarily 
well-preserved Paleozoic fossils requires an understanding of  the diverse assemblage of  modern taxa. Eventually the Paleozoic 
and Mesozoic fossils will be incorporated into the liverwort phylogeny for the first time, with the goal of  elucidating our knowl-
edge of  the evolution of  this important group of  land plants. 

Erika Teach1,*, James W. Baxter1, and Kenneth W. Tate2  2040.7
1Department of  Biological Sciences, California State University, Sacramento, California. 2 Department of  Plant Sciences, Uni-
versity of  California, Davis, California. *Presenting author, M.S. graduate student, erikateach@gmail.com. Research In Progress. 
Keywords: blue oak, grazed, Quercus douglasii, recruitment, regeneration, soil compaction.

Effects of  soil compaction on seedling emergence and growth of  Quercus douglasii: 
Implications for recruitment

Many species of  oak trees across the world exhibit low recruitment and regeneration levels. In California, Quercus douglasii (blue 
oak) has experienced little to no recruitment over the past 50-100 years. Factors, including competition from non-native plants, 
livestock grazing, and habitat fragmentation, have individually as well as collectively been postulated as the drivers for this low 
recruitment. Soil compaction has not been studied as a possible factor effecting blue oak recruitment. Therefore, the objective 
of  this study is to examine whether soil compaction at bulk density levels caused by cattle affects blue oak seedling growth and 
survival. I hypothesize that increasing soil compaction will increase the number of  days to emergence and decrease the growth 
of  Quercus douglasii seedlings compared to emergence and growth in uncompacted soil. To test this hypothesis I am conducting a 
study in which blue oak acorns are being grown in soil with four distinct bulk density levels.

Blue oak acorns and soil were collected at the Sierra Foothill Research and Extension Center (SFREC) located in Yuba County, 
California. Blue oak acorns were planted in seventy-two PVC pots (7.6 cm by 30.5 cm) filled with soil that was compacted to four 
different levels of  bulk density mimicking bulk density levels found at the SFREC in grazed and ungrazed areas. Blue oak acorns 
were germinated before planting. Days to emergence is being measured. Following ten months of  growth, intact plants will be 
removed from the PVC pots and the roots rinsed to remove all soil. Basal stem diameter and shoot length will be measured. Root 
length, root diameter, and root volume will be measured using WinRhizo software. Biomass of  above and belowground parts of  
each plant will be determined. Analysis of  variance will be conducted to determine the relationship between soil bulk density and 
seedling growth variables and to evaluate the relationship between days to emergence and soil bulk density.
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Christina E. Yunker* and V. Thomas Parker 2050.14
Department of  Biology, San Francisco State University, San Francisco, California. *Presenting author, M.S. graduate student, 
cyunker@mail.sfsu.edu. Research In Progress. Keywords: Arctostaphylos, chaparral, hybridization, phenology, pollinators, reproduc-
tive ecology.

Flowering phenology and potential pollinators in Arctostaphylos:  
Implications for reproductive isolation and monitoring

Chaparral stands in central California are often defined by Arctostaphylos species (manzanitas). Investigating the phenology and 
ecology of  these foundational, native plants can offer insight into the stability of  these ecosystems. A common misunderstanding 
is that manzanitas readily form hybrids but this is not always the case. Arctostaphylos has two distinct evolutionary lineages and if  
co-occurring species are from different lineages they produce no or few viable hybrids – demonstrated since the first study about 
hybridization by Dobzhansky. I am exploring how flowering phenology, potential pollinators, and self-fertilization may influence 
reproductive isolation. I am utilizing three research sites that contain diploid species from each clade (lands of  the Elkhorn Slough 
Foundation, Napa Land Trust, and Big Basin Redwoods State Park). The species studied are Arctostaphylos pajaroensis (clade 2) and 
A. hookeri (clade 1) near Moss Landing, A. canescens (clade 2) and A. stanfordiana (clade 1) near Napa, and A. andersonii (clade 2) and 
A. sensitiva (clade 1) near Boulder Creek. Preliminary data collected last winter indicate different periods of  flowering between the 
two lineages. Each field site has unique management concerns for which reproductive ecology can provide usable information.  
Two sites contain local, endemic species and are near extensive agriculture. Managers are interested in these remnant areas of  
chaparral and even the possible linkage between the pollinators I am observing and the agricultural landscape. I am also curious 
about the application of  flowering phenology as a monitorable insight into the health of  manzanitas and their communities in a 
changing climate.

Jenn Yost* and Kathleen M. Kay 2060.16
Ecology and Evolutionary Biology Department, University of  California, Santa Cruz, California. *Presenting author, Ph.D. 
candidate, jmyost@ucsc.edu, www.californiabotany.org. Completed Research. Keywords: Asteraceae, cryptic diversity, Lasthenia, 
pollen, prezygotic, reproductive isolation, serpentine, speciation.

Reproductive isolation between cryptic species of  Lasthenia (Asteraceae)

How do close relatives co-occur in nature? Identifying and quantifying the mechanisms that prevent gene flow between sympatric 
close relatives is important for understanding how diversity is maintained. Lasthenia gracilis and L. californica are two cryptic species 
that likely diverged in allopatry but have come back into secondary contact at many sites in Central California. Fertile hybrids 
between the species can be made in the greenhouse, yet hybrids are not observed in nature. At one site where the two species 
co-occur, Jasper Ridge Biological Preserve in San Mateo County, California, we have attempted to identify and quantify the 
reproductive barriers that are preventing gene flow. We have documented that the two species cannot grow completely intermixed 
due to being differently adapted to microhabitats at the site. We have also quantified the reduction in seed set that results from 
heterospecific pollen transfer in controlled greenhouse crosses. We have shown that for L. californica the reduction in seed set can 
be explained by pollen-pistil incompatibilities. The reduction in seed set found in L. gracilis could be due to post-fertilization ovule 
abortion. Hybrid seeds do not germinate as well as conspecific seeds, and they show reductions in fertility. Habitat isolation and 
intrinsic isolation do not block 100% of  gene flow meaning that pollinators might be playing a very important role in prevent-
ing gene flow. This work shows that numerous reproductive barriers can function to cumulatively prevent gene flow and that the 
ecological context may be very important for determining the outcome of  secondary contact.

Bernhard Warzecha* and V. Thomas Parker  2040.10
Department of  Biology, San Francisco State University, San Francisco, California. *Presenting author, M.S. graduate student, 
bernhardwarzecha@yahoo.de. Completed Research. Keywords: Ceanothus papillosus, chaparral, fire, regeneration, seed bank, seed 
production.

Exceptional post-fire demography and seed bank dynamics of  the woody chaparral shrub 
Ceanothus papillosus (Rhamnaceae)

In this ongoing study, we examine the soil seed bank dynamics that underlie the extreme post-fire success of  Ceanothus papillosus 
(Rhamnaceae), a woody, long-lived, fire recruiting shrub species native to the chaparral. After the 2008 Martin Road Fire at the 
Bonny Doon Ecological Reserve (Santa Cruz County, California), which destroyed 1.3 km2 of  mixed chaparral containing only 
sporadic individuals of  C. papillosus, an almost pure stand of  C. papillosus emerged on ~150,000 m2 of  the burnt ground, express-
ing extreme high stem densities and growth rates. Because C. papillosus relies solely on a dormant seed bank to regenerate after a 
fire (“obligate seeder”), we consider the seed bank dynamics to be a primary factor responsible for its post-fire success. I quantified 
key factors driving seed bank dynamics for the fourth year after the fire. I consider key factors to be i) seed production (the con-
tribution of  each fruiting season to the growing dormant soil seed bank, i.e., gross input AND the start of  seed production of  a 
given population); ii) seed predation by rodents (rodents are known to predate heavily on Ceanothus seeds, thus reducing seed input 
significantly); iii) seed viability, and iv) soil seed bank size. I found extreme high seed production (>16,000 seeds/m2), virtually no 
predation during fruiting season and high seed viability (>90%). Furthermore, I found that seed input into the soil seed bank may 
start as early as the third fruiting season after fire, and can be considered significant during the fourth fruiting season (here: 5,610 
seeds/m2 soil). The results indicate that extreme post-fire success of  this obligate seeder correlates with extreme seed bank dynam-
ics. Furthermore, we conclude that C. papillosus benefits from a short fire return interval, because it may need only three years to 
build a seed bank large enough to avoid local extinction, and it may need only four years to build a seed bank that would result in 
a similarly dense stand in case of  fire.


