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Announcements:
Paul Silva Student Research Grant Deadline: May 31st!

The California Botanical Society welcomes student applications for the Paul Silva
Student Research Grants. The application deadline is May 31, 2018. For information
on how to apply, please see: https://calbotsoc.org/grants/
The Paul Silva Student Research Grant is named after Paul Silva (1922-2014), a
phycologist and Curator of Algae at the University Herbarium, UC Berkeley, whose
bequest to the Society has made this award possible. Awards are made to qualified
undergraduate and graduate student members of the Society working on projects
that will help achieve the Society's goal of advancing Western American botany.
Students from any accredited university doing botanical research within western
North America and who are members of the Society are eligible for this award.
Proposals will be reviewed by a panel of experts, and winners will be
announced within two months of the application deadline.
Additional details are posted on our website at www.calbotsoc.org/grants
The California Botanical Society
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Annual Meeting, Banquet & Field Trips - Davis April 14th & 15th:
The 2018 annual meeting and banquet of the Society was a success thanks to
Shannon Still, the UC Davis Arboretum crew, and our field trip leaders JP Marie and
Carol Witham. Banquet attendees heard an inspiring talk by Dr. Maureen Stanton
who discussed how (and why) to cultivate our next crop of botanists. We look forward
to continue working with all of you to cultivate our next crop of botanists through the
Botany Ambassador program, student symposia, science fair prizes, and student
research funding. Let us know if you would like to participate in these programs!
Members also attended two field trips in conjunction with the banquet & meeting to
visit two vernal pools, and Russell Ranch & Putah Creek restoration sites. A big thank
you to Carol Witham and JP Marie who led the field trips. Below are a few photos
from the banquet and vernal pools trip, sent in by Blandine Marie Nacoulma.

Photos by Blandine Marie Nacoulma
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2018 Student Science Fair Prize Recipients
The Society awards prizes from time to time to middle and high school student scientists for
botanical projects presented at recognized California science fairs. The program was
initiated this year and is aimed to encourage our next generation of botanists. The recipients
of 2018 awards are listed below.
Let us know if you would like to work with the Society to sponsor student science fair
prizes in your area. Please contact Susan Mazer (mazer.ucsb@gmail.com). Criteria: Well
established and recognized science fair, and we suggest 2-3 members work together to
judge and give prizes.
2018 Synopsys Championship (Santa Clara County, California)
Anaya Subramanian, Los Altos High School, Los
Altos, CA: Enhancement of mitochondrial function and
seed germination by pterostilbene, ellagic acid and
nicotinamide riboside (1st place High School division)
Alexander Michael Noriega, Oak Grove High School,
San Jose, CA: Antimicrobial Synergies of the Digestive
Juices Formed by Nepenthaceae Plants (2nd place
High School division)

Justen Whittall Madroño Editor, with Arjun
(left) and Ayana (right)

Ayana Rose Wilmot, Oakwood School, Morgan Hill,
CA: Factors Affecting the Rate of Photosynthesis of
California Lichens (1st place Middle School division)

Arjun Rajaram, Challenger School-Almaden, San Jose,
CA: The effect of different plants on firescaping
(2nd place Middle School division)

2018 Santa Cruz County Science & Engineering Fair
Emma Schaefer-Whittall, Scotts Valley High School, Scotts Valley, CA: Alkaloid
Quantification of Catharanthus roseus and Vinca major and its Effects on Cell Viability (1st
place High School division)
Isabel O'Malley-Krohn, Pacific Collegiate School,
Santa Cruz, CA: Trees for the People: Socioeconomic
Distribution of Street Trees (2nd place High School
division)
Caitlin Sullivan, Holy Cross School, Santa Cruz, CA:
Effects of X-Ray Radiation on Plants (1st
place
Middle School division)

Justen Whittall with (starting from left) Ashlyn,
Caitlin and Emma
The California Botanical Society

Ashlyn McDaniel, Baymonte Christian
School, Scotts Valley, CA: Vinegar Stops
Mold on Strawberries (2nd place Middle
School division)
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Botany Ambassador Program - Peer Review Madroño Manuscripts
The Society invites graduate student and postdoc members
of the Society to hone their critical skills as reviewers of
Madroño manuscripts. If selected to peer review,
ambassadors will work with Justen Whittall, the Madroño
Editor, and will learn from the reviews provided by other
reviewers as well as from the Editor’s final decision. If you
wish to participate as a reviewer, please fill out this form:
https://goo.gl/forms/PpAQf6r3WfVvpxzv1

Botany Ambassador Program - Madroño summaries
Information & instructions
The goals of the Botany Ambassador Program are to give our members science
communication experience 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.
To participate in this opportunity, please choose a recent Madroño article that you are
most interested in (available at: calbotsoc.org/madrono), and refer to this sheet to
make sure other Ambassadors have not chosen the same article (https://tinyurl.com/
yb39udo9). After you write a draft you will be paired with another member to swap
summaries for an informal peer editing process. Additional instructions can be found
here: https://tinyurl.com/y9dd9twq
If you are fluent in another language, we would love to have your summary
translated into any other languages that you speak!
The first four Madroño article summaries can be found below. Enjoy!

The California Botanical Society
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Variation in Old-Growth Coast Redwood (Sequoia sempervirens)
Reference Sites in Mendocino County, California
Madroño, 63(3):258-267. 2016
Authors: Kristin K. Michels and Will Russell
BioOne Link: http://www.bioone.org/doi/pdf/10.3120/0024-9637-63.3.258

Summary By:
Edith Lai, Junior at UC Berkeley studying Molecular Environmental Biology

When considering different approaches to resource management, it is
important not only to recognize overall ecosystem characteristics, but also sitespecific differences in individual areas. This is especially important to keep in mind
when looking at Sequoia sempervirens Coast Redwoods, one of the oldest living
organisms on Earth, found only along the Pacific coastline. By examining specific
sites and recording differentiating factors, the authors Kristin K. Michels and Will
Russell help provide land use managers with reference material to support restoration
projects.
This study was conducted at 60 sites across three old-growth, S. sempervirens
dominated areas in Mendocino County. Old-growth forests are areas that reach old
age without significant disturbance. Two of
the areas, Hendy Woods and Montgomery
woods, are found moderately inland, on
well-drained soil, have maintained
facilities, and have managed trail systems.
The third area, Russell Unit, is one of the
last old-growth stands left directly on the
coast and receives little to no managing.
The 20 sites were chosen using
geographic information systems, land
management history, and regional
knowledge.
At each site, the 20 plots were
randomly sampled for overstory, midstory,
and understory species, or species found
at different height levels within a forest.
Indicator Species Analysis (ISA) was used
to determine if flowering species were
specific to certain growth sites. ISA is a
program that uses statistics and species
Photo by Will Russell taken at
abundance data to calculate indicators that
Russell Unit in Mendocino
reflect the state of the environment, provide
The California Botanical Society
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evidence for the impacts of environmental change, or predict the diversity of other
species. Flowering species were present in different amounts depending on the site’s
age and level of disturbance.
Even though all three sites were
dominated by S. sempervirens, there were still
significant differences both across sites and
across plots within a single site. This indicated
more diversity and structural differences than
previously thought in coast redwood old-growth
forests. ISA found four indicator species for
Russell Unit, four for Henry Woods, and six for
Montgomery Woods. Most of these indicator
species were perennial, rhizomatous species
found in moist, shady forests such as Oxalis
oregana. These plants are durable, long-lasting,
and low to the ground. Between inland and
coastal sites, there were significant differences
in tree density, basal (base) area, and
understory cover. Differences across plots within
the same site were mostly due to canopy gaps,
where patches of light allowed otherwise
suppressed species to grow. It was also found
that Russell Unit (the site by the coast away
Photo by Will Russell taken at
from human activity) received a lot of natural
Russell Unit in Mendocino
disturbance from the ocean, but contained many
species typically not present in areas of human disturbance. The differences and
other subtle features observed provide further insight on these old-growth stands,
helping us understand the uniqueness of the fading redwood ecosystem.
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A New, Large-Flowered Variety of Eremocarya micrantha (Boraginaceae)
Authors: Michael G. Simpson, Lee M. Simpson and Jon P. Rebman
Madroño 63(1):39-54. 2016
BioOne link: http://www.bioone.org/doi/abs/10.3120/0024-9637-63.1.39
Summary By:
Pooja Butani, Junior at UC Berkeley studying Molecular and Cell Biology
Significance Statement: The complexity of different plant species is quite interesting in the
way plants have evolved to live in a constantly changing environment. Different plants can
look very similar from the outside visible morphological differences; however, there are many
physical and genetic features that can classify plants as different. Research amongst
different plants can account for geographical and climatic differences and these can be
further supported through DNA sequencing techniques and molecular studies. The
information gained through these research projects are valuable in the study of character
evolution and determining taxa.

First Picture: Eremocarya lepida (Simpson 3847, SDSU 21205); Second Picture:
Eremocarya micrantha var. pseudolepida (Simpson 2816, SDSU17572); Third Picture:
Eremocarya micrantha (Simpson 3126, SDSU19604)
At first glance, these three flowers look like they are on the same plant, implying they
are the same species. However, each of these flowers belongs to a separate species of
plants. Recently, the flower in the second picture, Eremocarya micrantha var. pseudolepida,
has been classified as a new taxonomic variety, different from Eremocarya micrantha (third
picture) and Eremocarya lepida (first picture). Researchers documented the physical
features of the three species of flowers to determine if the various differences were
statistically significant enough to classify Eremocarya micrantha var. pseudolepida as
different.
Researchers gathered data of the different plants from a significantly large area. They
collected data from different locations in California, Baja California, Arizona, Nevada, New
Mexico, and Mexico (Simpson et al., 2016). There were various features recorded for each
The California Botanical Society
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plant: vegetative morphology, inflorescence structure, fruit nutlet size and shape, corolla limb
width, corolla limb diameter, fornix bodies at the corolla mouth, latitude, longitude and
elevation of the location, etc. (Simpson et al., 2016). Additionally, photographs were also
documented for these plants. Some dry plants were boiled for about 2 minutes to use as
samples; boiled plants most closely resemble plants that were alive (Simpson et al., 2016).
Fruits were detached from the plant and examined after dissection for nutlet morphologies.
After collecting all the individual data from each plant, researchers needed to determine how
different each of the species were.
Statistical analysis was done to determine how significantly different the three species
were from each other in order to classify a new species. Box plots of the characteristics
recorded were used to visualize character distributions of three taxa (Simpson et al., 2016).
Different variables were assess for statistically difference at probabilities of less than 0.01
and 0.05 (Simpson et al., 2016). Some of the characteristic data was used to do a principal
component analysis in order to connect different variances together (Simpson et al., 2016).
After these statistical tests were done, topographic maps were constructed to annotate
species distributions to determine if location was a factor that influenced the differences of
morphologies in the plants (Simpson et al., 2016).
The statistically significant differences of the various characters of each species lead
to the deduction of a new variety of species. The presences of a yellow coloration of the
corolla, small nutlets, absence of fornix bodies and the presences of corolla fornices all point
to the classification of Eremocarya micrantha var. pseudolepida as a separate taxa variety
(Simpson et al., 2016). Distinctions were also made after the principal component analysis
showed differences in all three plants and accounted for variances that could have changed
the results (Simpson et al., 2016). Through this research study, the investigators found that
the quantitative analyses done on the different species accounted for the qualitative data
that was collected on the species in question. Researchers claimed that the geographic
locations helped in the classification of the new species since some morphological factors of
the plant were altered based on location (Simpson et al., 2016). In the future, these data can
be supported further with genetic and molecular analysis of these species. Such research
can answer questions about ancestry of these plants and pose more questions about how
changing geography can alter biogeography.
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8

Nemophila 3.2

May 2018

Seed Germination in Viola pedunculata and Viola purpurea subsp. quercetorum
(Violaceae), Critical Food Plants For Two Rare Butterflies.
Authors: Sarah Franklin, Leanne B. Tran, Danish Farzad, and Ryan I. Hill
Madroño 64(1):43-50. 2017
BioOne Link: http://www.bioone.org/doi/abs/10.3120/0024-9637-64.1.43
Summary by:
Roxanne Gardner, sophomore at UC Berkeley in Molecular Environmental Biology
One of the most interesting things about California is the huge number of different
environments and unique plants and animals that exist in the state’s varied conditions.
However, in recent years, human repercussions like deforestation and pollution have
changed the environment and caused many species to become endangered or go extinct.
One of the best ways we can
counteract human influence and
conserve endangered species is to
keep the foods they need abundant in
the wild. For example, two endangered
species of butterflies in California rely
heavily on two species of violets to eat
when they are young. This study looks
at conditions in which violet seedlings
can be grown in the lab the most
successfully, so they can then be
planted in the wild and used to help
the butterflies survive. Sarah Franklin
and colleagues at the University of
Viola pedunculata (left) and V. purpurea subsp.
the Pacific, Stockton looked at the
quercetorum (right, with Erodium L’Her. in
foreground), both from Chews Ridge, Monterey Co. effects of different durations of coolwet conditions, use of gibberellic acid
(GA) a growth hormone that promotes seed germination, seed color, and presence of
elaiosomes (fleshy structures that attracts ants and disperses seeds) on the germination
success of two species of violets. Through subsequent tests, the researchers found that GA
had little effect on the success of germination except in very short periods of cold-wet
exposure. Similarly, the removal of elaiosomes was unnecessary for germination success
though they may have a slight negative effect due to fungal growth in the seeds in warm
conditions. Darker seeds seem to have better germination rates, but could be subject to
other environmental selection from predators in the wild that could affect success of the
seeds. The main factor that controlled germination for both species of violet was exposure
to a warm-dry period for followed by a cool-wet period. Germination rates achieved greater
success when the lab conditions were more similar to the seed source conditions. The
researchers suggest further studies in the effectiveness of transplanting these seedlings into
the wild and the speed of flowering and fruiting of the seedlings to further improve
knowledge of establishing successful populations of these flowers.
The California Botanical Society
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What happens to a grassland when you remove sheep grazing?
Response of Grassland Vegetation on Santa Cruz Island to Removal of Feral
Sheep
Authors: Dirk H. Van Vuren and Lizabeth Bowen
Madroño 59(4)190-195. 2012
BioOne Link: http://www.bioone.org/doi/full/10.3120/0024-9637-59.4.190
Summary By:
Elihu Gevirtz, Senior Ecologist. Channel Islands Restoration. 2018.
Significance Statement
On the islands off the coast of California, sheep, goats and cattle were brought
to graze, and remained there for more than 100 years. Over the past 30 years or so,
these animals are being removed in order to restore the grasslands and other
habitats that were there before the grazing animals. Islands present unique
opportunities to restore ecosystems. Because they are isolated from the mainland
and the non-native plants and animals that occur on the mainland, they often show
dramatic responses to restoration efforts. This article is interesting to me because I
am about to begin working on restoring native grassland for the sake of birds that
nest on the ground and/or hunt in grasslands on two sites in the Santa Barbara area,
and I am planning on using sheep to do the restoration.
Introduction
Many grasses that are in California and certainly all of the sheep, goats and
cattle did not occur in California before 1769. What happened during the past 150
years? People from Europe moved to California and brought with them their grazing
animals in order to harvest wool, milk, meat, fat and leather. There were already
millions of acres of grasslands in California. These native grasslands were full of
native grasses (some annuals and some perennials), wildflowers, shrubs and some
trees. When the sheep, goats and cattle were brought to California, they came with
seeds of grasses and other weeds attached to their wool or fur. These seeds escaped
into the wild California native grasslands where the animals were put out to graze.
These seeds dropped onto the ground and grew, and took over the grasslands. Now
only a small number of native grasslands remain in California. It is only a small
fraction of what used to exist, and the animals that depend on these grasslands are
fewer because their habitat has nearly disappeared. Scientists and land managers
are working on restoring native grasslands trying different methods to figure out what
will work to restore them.
Santa Cruz Island is a large island about 20 miles off the coast of Santa
Barbara, California. Sheep were introduced to the island in the 1850s and by the late
1800s there were 50,000 or more on the island. By the 1920s they had become feral
The California Botanical Society
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(going all over the island, grazing wherever they wanted). This grazing was neither
controlled nor managed. As a result, one grassland on the island had 40% of the soil
and vegetation disappear. All of the sheep (47,000) were removed between 1981 and
2001.
Two scientists, Dirk Van Vuren and Lizabeth Bowen in Davis, California, were
interested in the question: “How do island grasslands respond after sheep are
removed?” To answer the question, they established a total of 50 monitoring plots in
nine sites within a grassland and counted all of the plant species in the plots, and
weighed the grasses in order to determine the species that were present in each plot
and the biomass in each plot. They conducted their first measurements in April 1980
and their second measurements in April 1996.
They found that total biomass in their plots increased substantially after
removal of the feral sheep, but there were differences among native and non-native
plants. Biomass of non-native grasses (grasses from Europe) increased by 32
percent, but biomass of native grasses increased by 18 times. Some native forbs
increased a little, but many decreased in biomass, frequency or both. Most non-native
forbs decreased by 80 percent. Native grasses increased dramatically in biomass and
in frequency.
Limitations of the study are several. Annual grasslands in California change a
lot between years and seasons; therefore the measurements taken in a single year
and a single season may not be representative. Also, the testing was done only at
one site on the island. Other sites might have had different results due to differences
in geology, soil, rainfall and climate.
Thoughts
Why would I use sheep to restore native
grassland when they were such a destructive
force? Because grasslands evolved with animals
that grazed them and humans that burned them.
Although we usually can’t burn grasslands because
we want to keep people safe who live next to them,
we can graze them. The thing that will be different
is that I plan on having a large number of sheep in
small pastures for a very short amount of time. The
hypothesis is that the grazing will stimulate the
grasses to grow more, minimize the buildup of
thatch, and allow the birds to nest and raise their
young, and hunt for food.

A vegetation monitoring plot on the
San Marcos Foothills Preserve,
Santa Barbara

To respond to Elihu Gevirtz with your thoughts, please email: elihu@cirweb.org
The California Botanical Society
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Contribute to Nemophila
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.
We are seeking short articles, letters to the editor,
photos, and other items of interest to the members of
the California Botanical Society concerning the
Western North America region.
Do your kids love to draw plants? Or portraits of
botanists? Submit those too! We would love to
feature them!
Please email your submissions to Rachael at:
membership@calbotsoc.org
Nemophila menziesii
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