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Botanists in the News
California Botanical Society members Drs.
Jenn Yost and Matt Ritter were featured in the
Los Angeles Times in May on a Central Coast
botany field trip!
See the article here:
http://www.latimes.com/local/abcarian/la-meabcarian-botany-20180529-story.html

At a Glance
Upcoming Events
Sunday, January 13th, 2019:
California Botanical Society Mixer, Chico
Saturday, April 6th, 2019:
2019 Annual Banquet and Graduate
Student Symposium, San Luis Obispo

The California Botanical Society
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Announcements
5th Annual California Botanical Society Mixer
Save the date!
The 5th annual California Botanical Society
Mixer will be held in conjunction with the
Northern California Botanists Symposium on
Sunday, January 13th, 2019 in Chico. Further
details to come.

2019 Annual Banquet and Graduate Student
Symposium
Save the date!
The 2019 Annual Banquet and biennial
Graduate Student Symposium will be held on
Saturday, April 6th, 2019 at Cal Poly San Luis
Obispo. Drs. Jenn Yost and Dena Grossenbacher
are co-organizing the event and its associated
field trips. Please keep an eye out for details on
registration, transportation alternatives,
lodging, field trips, and driving directions on our
website at https://calbotsoc.org/events/. The
2017 Annual Banquet and Symposium held at
the Santa Barbara Botanic Garden had a great
turnout and provided networking opportunities
and social events for senior undergraduate,
Master’s, and PhD students, as well as for their
faculty advisors.
Please spread the word among your institution’s
senior undergraduate and graduate students
that they should save the date!
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Botany Ambassador Program
The goals of the Botany Ambassador
Program are to give our early-career botanist
and student members experience in science
communication and professional development
opportunities, as well as to increase the reach
and readership of Madroño.
As part of this program, The California
Botanical Society is publishing general
summaries of Madroño research articles in the
Nemophila newsletter and on our website.
Participants may volunteer to write lay
translations of Madroño articles that they
select; these translations will be edited and
then posted on-line and in Nemophila.
To participate in this opportunity, please
choose a recent Madroño article that you are
most interested in (available at:
www.calbotsoc.org/madrono), and refer to this
sheet to make sure other Ambassadors have
not chosen the same article
(https://tinyurl.com/ yb39udo9).
Additionally, volunteers should contact our
Outreach Coordinator, Dani Black
(danielleblack@ucsb.edu), to set this process in
motion. If you are fluent in another language,
we would love to have your summary translated
into any other languages that you speak!
See recent lay translations on
pages 5-8 of this issue
In addition, graduate student and postdocs
may hone their editorial skills by volunteering
to review submitted Madroño articles at the
discretion of our editor — to participate in this
activity, please fill out the google form:
https://goo.gl/forms/PpAQf6r3WfVvpxzv1

Attendees mingle at the 26th Graduate Student
Meeting at the Santa Barbara Botanical Garden.
Photo by Adam Schneider

The California Botanical Society

We have also been busy assembling K-12
botanical lesson plans, which are freely
available for anyone to use when volunteering
in local classrooms, outdoor education
programs, or botanical gardens. These can be
found at: https://calbotsoc.org/outreach/
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Paul Silva Student Research Grant
Award Winners
Audrey Haynes –
Night-time transpiration in parasitic plants
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this group. I expect that parasitic plants’
nocturnal transpiration will significantly exceed
their neighbors and may be particularly high in
wetter and/or low nutrient environments. In
addition, I expect that obligate parasites will
have higher rates of nocturnal transpiration
than hemi-parasites.

Nicole Kollars –
The consequences of grazing disturbance on
the genetic diversity of seagrass

It’s generally assumed that plants do not
transpire at night because stomata close in the
dark. For non-CAM plants, darkness halts crucial
aspects of photosynthesis and consequently
stomatal closure limits water loss when there is
no carbon to be gained. However, nocturnal
transpiration has been observed across many
taxa and ecosystems, a phenomenon which
remains poorly understood. Parasitic plants
may aid our understanding of this process
because they are theoretically released from
two of the major drivers of stomatal closure at
night: the inability to gain carbon in darkness
and the need to conserve water. In theory this
unique water-carbon trade-off should lead to
nocturnal transpiration in parasitic plants.
Indeed, nocturnal transpiration has been
observed in some parasitic plants but it has
never been investigated directly nor at a broad
scale. Understanding whether or not parasitic
plants engage in nocturnal transpiration and
would enhance our understanding of this
understudied, yet important group of plants. In
addition, this work will help illuminate possible
explanations for nocturnal transpiration among
all plants. My project investigates patterns of
transpiration among parasitic plants through a
general survey of California parasitic plants, the
first broad survey of nocturnal transpiration in
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Zostera marina is a native species of
seagrass found in harbors and bays along the
coast of California. Zostera meadows are
essential winter habitats for Pacific Brant geese
who consume seagrass leaves to fuel their
return migration to the Arctic and to support
summer breeding. Previous research has shown
that the genetic diversity (the number of unique
clones) of seagrass is important in helping the
seagrass population recover from the biomass
removal caused by grazing. However, we do not
know how the act of grazing affects the genetic
diversity of seagrass. Does grazing reduce,
maintain, or enhance genetic diversity?
To address this question, I am conducting a
field experiment in Bodega Harbor, CA that
manipulates how often the seagrass is grazed
and measures how differences in this grazing
intensity affect the number of unique clones.
Because the genetic diversity of seagrass is
important to its persistence, understanding the
direct effects of geese on seagrass genetic
diversity is essential to understanding how
changes in grazing intensity will affect the longterm sustainability of seagrass populations.
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Paul Silva Student Research Grant
Award Winners, continued
Emily Cox - Lasthenia californica and water
stress: a glimpse into the future of California
grasslands

October 2018
limited water availability on growth and
reproductive ability of specific native California
plants can provide insights into how climate
change will impact important California
ecosystems such as grasslands. This knowledge
of ecological vulnerability is crucial when
assessing and weighing the importance of
mitigating the many detrimental effects of
climate change.

Madroño summaries from the Botany
Ambassador Program

Climate change impacts the severity and
frequency of droughts in California. As a result,
native plants will likely face changes in soil
moisture as temperature and weather patterns
shift. Lasthenia californica, commonly known as
California goldfields, is a species of native
California flower with habitats ranging from
northern to southern California. Therefore, this
species is ideal for testing how a controlled
variable affects a set of populations differing by
latitude. Through a gridded greenhouse
experiment, I will measure the effects of water
stress on the growth rate and flower count of
this species of native California daisy to explore
if there is variation in response between
northern and southern populations. I will also
measure general survivorship, days to
germination, and days to flowering to further
compare responses among the geographically
distinct populations.
The results of my research are expected to
show that individuals from southern
populations will be more resilient to drought
conditions, by exhibiting slower growth rates
and higher flower counts than plants from
northern populations exposed to the same
degree of water stress. This higher drought
fitness is expected to significantly correlate with
higher numbers of flowers, a measure of
reproductive fitness. Studying the effects of
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Are you interested in writing a summary for
Nemophila? Contact outreach coordinator Dani
Black (danielle.black@lifesci.ucsb.edu) to learn
how you can get involved!

Coyote Brush as Facilitator of Native
California Plant Recovery in the Santa Monica
Mountains, Summary by Zoë Ziegler
Authors: Sean Brennan, Paul S. Laris and
Christine M. Rodrigue
Madroño 65(1) 47-59. 2018.
BioOne link:
http://www.bioone.org/doi/abs/10.3120/00249637-65.1.47
Summary By:
Zoë Ziegler, Junior at UC Berkeley in Molecular
Environmental Biology
Significance Statement
Large areas of Southern California are
dominated by exotic annual grass species
whose competitive dominance poses a
significant barrier to the restoration of native
grassland species. Restoration efforts can thus
be ineffective and take long periods of time.
DeSimone and Zedler’s “Baccharis hypothesis”
describes a useful tool for restoration of native
grasses and forbs to areas dominated by exotic
species. Baccharis pilularis (Coyote Brush) is
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capable of colonizing invaded lands more easily
than most other CA sage scrub (CSS) species, a
controversial characteristic since the
colonization results in a type conversion away
from historic grassland. This wind-dispersed
invasion helps to exclude many ground level
plants in a number of ways and frequency of
exotic annuals decreases. As B. pilularis begins
to senesce, however, the opening in the canopy
allows for establishment of native species back
into the landscape. The results of this study
show that recovery of native grassland species
can be facilitated and expedited by the invasion
of B. pilularis.

deep soil; and grasslands in valleys and lower
slopes.
Researchers in this study focused on B.
pilularis, which is a common component of the
CSS community. B. pilularis has been shown to
invade grasslands and convert them to
shrubland. This is done by decreasing the
amount of light available to ground level plants
and providing habitat for small animals which
forage on plants and seeds (particularly nonnative ones). By displacing the non-native grass
species however, B. pilularis may help facilitate
the reintroduction of native species back into
the landscape.

Summary
This study took place in Southern California,
in the western Santa Monica Mountains and the
Simi Hills to the north. This area constitutes a
complex landscape with many canyons and
valleys and variable soil and climate
characteristics which change rapidly over small
distances. This geographic variability can
support a diverse plant community: chaparral
on steep, unstable slopes; California sage scrub
(CSS) on lower, drier slopes; oak in canyons with

Methods
To test this, researchers chose 11 sample
sites within the study area. Each of these sites
were in an area where B. pilularis had
progressively invaded farther into the grassland
with each year. Researchers compared historic
aerial photos to determine the ages of the
shrubs and grouped them into categories: A,
less than 12 years old; B, 12-23 years old; and C,
more than 23 years old. These age classes were
important because as B. pilularis ages, the
canopy opens up and decreases the effects of

Schematic of study design showing progression of coyote brush advancement.
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its initial invasion. They determined the plant
species diversity underneath the canopy of B.
pilularis using belt transects to see if there were
differences between the shrub’s different age
classes.
Results
This research supported the Baccharis
hypothesis. Data showed that there were more
native plant species than non-native species
under the older age classes of B. pilularis. As the
frequency of B. pilularis individuals increased,
the number of non-native species decreased,
but there was very little change among native
species. Interestingly, the data also showed that
shrub recovery rate seems to be dependent on
the history of mechanical disturbance in the
area, meaning there was slower recovery in
previously disturbed places, shown by
differences in age class length over all the
transects.

Nemophila is excited to share the
following Madroño summary in both
English and Spanish!
Can stomatal traits be used to predict ploidy
level in two species of hawthorn?,
Summary by Lorena Villanueva-Almanza
Stomata size in relation to ploidy level in North
American hawthorns (Crataegus, Rosaceae)
Authors: Brechann V. McGoey, Kelvin Chau and
Timothy A. Dickinson
Madroño 61(2):177-193. 2014
https://doi.org/10.3120/0024-9637-61.2.177
Summary by:
Lorena Villanueva-Almanza, PhD candidate
Botany and Plant Sciences. University of
California Riverside (UCR). lvill017@ucr.edu;
@lorevial
Significance statement
Stomatal traits, like size and density, have
been the focus of plant research for over a

The California Botanical Society
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century and, though general trends have been
found, variability within particular taxonomic
groups and ecological conditions remain poorly
understood. On the other hand, few studies
have been made to examine how polyploidy
promotes ecological differentiation. The study
of McGoey and colleagues is interesting
because it explores the effect of genetic and
environmental factors affecting stomatal traits.
As a researcher currently working in
understanding variation in stomatal traits in
palms, I found this article helpful for my own
research.

--Crataegus L., a genus of nearly 230 species
of plants to which the Mexican tejocote belongs
to, is highly complex partly because of the
occurrence of polyploidy—a condition where a
cell or an organism has more than two
homologous sets of chromosomes. Polyploidy,
however, might be one of the most powerful
mechanisms for plants to colonize new
territories. Polyploid plants have advantages
over their diploid congeners like a greater
ability to tolerate poor soils and drought
conditions, thus allowing them to expand their
geographic distribution.
However, there is little understanding on
the relationship between polyploidy and
ecological differentiation. One of the problems
for studying polyploids is that identification
remains methodologically challenging because
it usually depends on the availability of tissue
from where chromosomes can be counted, or
nuclei can be extracted and passed through a
flow cytometer.
Therefore, the team of researchers of the
University of Toronto led by Brechann McGoey,
looked for morphological differences in
Crataegus leaves that would correlate with
ploidy levels. The researchers measured
stomatal size and density to test whether these
traits could be used to predict ploidy level. They
were also interested to see if there was any
association between morphological variation
and geographic distribution.
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than autotriploids of the same species. The
team also found that stomatal density cannot
be predicted by ploidy level.

Figure 1: Crataegus gaylussacia A.Heller, growing
inland at the Point Reyes National Seashore,
California. Researchers believe this is an
autotriploid, and distinct from diploid and
allopolyploid C. suksdorfii.
Photo by: Timothy A. Dickinson. © 2010 Royal Ontario
Museum.

They examined two species within the
Crataegus series Douglasianae found in the
Pacific Northwest of the US and Canada:
Crataegus suksdorfii (Sarg.) Kruschke, occurring
in conifer forests, and C. douglasii Lindl.,
growing in xeric areas. C. suksdorfii diploids,
triploids, tetraploids, and pentaploids are
known, while most individuals of C. douglasii
are tetraploid.
The study is based on the analysis of
stomatal size and density of 15 specimens of C.
suksdorfii (8 diploids and 7 tetraploids) and 17
tetraploid C. douglasii trees. According to the
study, depending on the place of the leaf from
where measurements are taken, stomata size
will vary. Therefore, to ensure comparability
between individuals, researchers took
measurements from the mid-right section of
the abaxial surface of the leaf.
The results of their research show that
stomata size varies within ploidy levels
indicating this trait cannot be used to assess the
level of ploidy in these species of hawthorn.
General trends show that tetraploid C. douglasii
individuals have the largest stomata, and C.
suksdorfii diploids have slightly larger stomata

The California Botanical Society

Stomatal traits in both species of Crataegus
are also affected by environmental factors such
as precipitation and temperature. Ploidy level
was associated with elevation and negatively
associated with precipitation and temperature.
Tetraploid C. douglasii are found in more xeric
conditions than diploid and triploid C. suksdorfii
adding evidence to the idea that polyploids
tolerate more extreme conditions than their
diploid relatives. Interestingly, they did not find
any relationship between stomatal density and
environmental factors.
Researchers conclude that stomatal traits
are the result of genetic and environmental
factors and that stomata size corresponds more
to taxonomical groups in Crataegus than to
ploidy level. This, of course, remains an
interesting field of study in Crataegus.

¿Pueden usarse las características
estomáticas para predecir el nivel de ploidía
de dos especies de espino?
Autores: Brechann V. McGoey, Kelvin Chau and
Timothy A. Dickinson
Madroño 61(2):177-193. 2014
https://doi.org/10.3120/0024-9637-61.2.177
Resumen por:
Lorena Villanueva-Almanza, PhD candidate
Botany and Plant Sciences. University of
California Riverside (UCR). lvill017@ucr.edu;
@lorevial
Significance statement
Las características estomáticas, como
tamaño y densidad, han sido objeto de estudio
durante más de un siglo y, aunque se han
encontrado tendencias generales, la
variabilidad dentro de grupos taxonómicos
particulares y bajo distintas condiciones
ecológicas, continúa siendo poco entendida. Por
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otra parte, existen pocos estudios que analicen
cómo la poliploidía favorece la diferenciación
ecológica. El estudio de McGoey y
colaboradores es interesante porque explora el
efecto de factores genéticos y ambientales
sobre el tamaño y densidad estomática. Como
investigadora que actualmente trabaja en
entender la variación de las características
estomáticas en palmas, este artículo me resultó
útil para mi propio proyecto.
--Crataegus L., un género de cerca de 230
especies de plantas al que pertenece el tejocote
mexicano, es de gran complejidad debido, en
parte, a la existencia de poliploidía—condición
en la que una célula u organismo posee más de
dos juegos de cromosomas homólogos. La
poliplodía, sin embargo, es uno de los
mecanismos más poderosos que poseen las
plantas para colonizar nuevos territorios. Las
plantas poliploides tienen ventajas sobre sus
congéneres diploides como una mayor
habilidad para tolerar suelos pobres en
nutrientes o condiciones de sequía. Estas
ventajas les permiten ampliar su rango de
distribución geográfica.

también buscaron si existe una asociación entre
la variabilidad morfológica de los estomas y la
distribución geográfica de las plantas.
En el estudio examinaron dos especies
dentro de la serie Douglasianae del género
Crataegus distribuidas en el noroeste de
Estados Unidos y Canadá: Crataegus suksdorfii
(Sarg.) Kruschke, una especie que habita en
bosques de coníferas y C. douglasii Lindl., típica
de áreas xéricas. Se conocen individuos
diploides, triploides, tetraploides y pentaploides
de C. suksdorfii; mientras que la mayoría de los
individuos de C. douglasii es tetraploide.
El estudio está basado en el análisis del
tamaño y densidad estomática de 15
ejemplares de C. suksdorfii (8 diploides y 7
tetraploides) y 17 ejemplares tetraploides de C.
douglasii. De acuerdo con el estudio, el tamaño
de estomas varía dependiendo del lugar de la
hoja donde se tomen las medidas. Por esta
razón, y para garantizar la comparabilidad entre
individuos, los investigadores tomaron las
medidas de la sección media derecha de la
superficie abaxial de las hojas.

Sin embargo, la relación entre el nivel de
ploidía y la diferenciación ecológica permanece
poco entendida. Uno de los problemas en el
estudio de poliploides es que su identificación
sigue siendo metodológicamente complicada.
Para determinar el nivel de ploidía, los
investigadores dependen de la disponibilidad de
tejido vegetal que pueda ser utilizado para
contar el número de cromosomas; o bien del
que pueda extraerse núcleos celulares para ser
pasados por un citómetro de flujo.

Los resultados muestran que el tamaño de
estomas varía dentro de cada nivel de ploidía
indicando que este caracter no puede ser
utilizado para evaluar la plodía de las plantas de
espino. A grandes rasgos, los ejemplares
tetraploides de C. douglasii tienen los estomas
más grandes de las plantas investigadas. Los
individuos diploides de C. suksdorfii poseen
estomas un poco más grandes que los
autotriploides de la misma especie. El equipo de
investigadores también encontró que el nivel de
plodía no es un buen predictor de la densidad
estomática.

Estas razones motivaron a un equipo de
investigadores de la Universidad de Toronto,
dirigido por Brechann McGoey, a buscar
diferencias morfológicas en hojas de Crataegus
que pudieran correlacionarse con nivel de
ploidía. Los investigadores midieron tamaño y
densidad de estomas para evaluar si estos
caracteres pueden ser usados para predecir el
nivel de ploidía. Como parte de su investigación,

Las características estomáticas en ambas
especies de Crataegus también se ven afectadas
por factores ambientales como precipitación y
temperatura. El nivel de plodía está asociado
con la elevación, pero negativamente asociado
con precipitación y temperatura. Los
ejemplares tetraploides de C. douglasii se
encuentran en condiciones más xéricas que los
diploides y triploides de C. suksdorfii dando

The California Botanical Society
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mayor evidencia a la idea de que las plantas
poliploides son capaces de tolerar condiciones
ambientales más extremas que las de sus
congéneres diploides. Resulta interesante que
el grupo de investigación no encontrara relación
entre la densidad estomática y los factores
ambientales.

Contribute to Nemophila

El grupo de investigación concluye que las
características estomáticas son resultado de
una mezcla de factores genéticos y ambientales
y que el tamaño de estomas corresponde más
con los grupos taxonómicos de Crataegus que
con el nivel de ploidía. Esto, sin duda,
permanece como un área de estudio muy
interesante en Crataegus.

We are seeking short articles, letters to the
editor, photos, and other items of interest to
the members of the California Botanical Society.

The California Botanical Society

Nemophila is a quarterly newsletter
compiling and disseminating information and
announcements for the members of the
California Botanical Society, as well as
highlighting and sharing member news and
stories.

Do your kids love to draw plants or of
botanists? Submit those too!
Please email your submissions to Josie at:
membership@calbotsoc.org
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