Plant Diversity & Anatomy
UC Botanical Gardens Field Trip

In this lab we will take a trip to the University of California Botanical Gardens. The
UCBG is a wonderful place to see local as well as exotic plants, both outdoors and in
green houses. We will start with a short overview of the gardens as a group. Then there
will be free time for you to explore the gardens on your own or in small groups to
complete the lab assignment.

Field Trip Notes:
Fees- The garden is open to us free of charge during our field trip.

Transportation- You are responsible for getting yourself to UCBG. | suggest meeting
here and carpooling. There is a fee for parking, so the fewer cars we take the better. If
you are willing to drive a small group to UCBG, let me know.

Lunch- Bring a bag lunch. There are picnic tables and benches at the gardens. It is a
lovely place for a picnic. Bring bottled water since you’ll be walking around for an hour
or two.

What to wear- Wear comfortable shoes for walking. There are paved and unpaved areas
at UCBG. The weather can be unpredictable, so bring a sweater or jacket, but be prepared
for warm weather, too (plus you’ll be warm from walking around)—It’s all about layers!!
If it’s sunny, don’t forget your sunscreen.

Plant Diversity

We learned about plant diversity with respect to evolutionary relationships, but the
UCBG is arranged geographically, which means you can see several examples of each
type of plant in one area of the garden. Look over the map attached to your lab and
consider a few areas of the gardens you would like to visit. In addition to the
geographical regions, the UCBG also has several green-houses dedicated to plants with
particular environmental preferences, such as the “tropical house” and the “arid house”.

Some types of plants on your list are located in only one area of UCBG. Other plant types
can be found in several places. You should use your knowledge of plant characteristics,
the summaries below and your lab mates. You are also free to ask a staff member at
UCBG if you really can’t find a particular plant.



Mosses & Liverworts (bryophytes): These are descendants of the most primitive plants.
They are seedless, have no vascular tissue and their sperm are flagellated. This means
that they must live close to the ground in moist environments. They tend to stay in the
shade and form mat-like colonies of plants. Find moss and or liverworts by looking on
the ground under other plants in moist areas near creeks and ponds.

Find an example of a moss or liverwort from the plant-hunting list and complete the
following:

Common name: Scientific name:
Where found (in UCBG): Where collected:
Sketches:

Look for the reproductive structures of the plants. These will be oval or round capsules
on stalks. They contain spores, which come out when the capsules dry out an open up.
Find these with your magnifying glass and sketch them. Try to see one or two individual
plants. Don’t draw a scribble of a mat of ten thousand moss plants.



Ferns, Clubmosses, Quillworts & Horsetails: These are seedless plants with flagellated
sperm, but they are the first plant group (evolutionarily) to have vascular tissue (xylem &
phloem). This means they can grow taller than bryophytes, since they are able to carry
water to upper parts of the plants from the ground. They still rely on water, however, for
fertilization. This means that they are still restricted to moist, shady environments. Look
for ferns and horsetails in shady areas near streams and ponds. They usually between 2-
5’ tall depending on the species.

Find an example of a fern, clubmoss, quillwort or horsetail from the plant-hunting
list and complete the following:

Common name: Scientific name:
Where found (in UCBG): Where collected:
Sketches:

Ferns are large, broad-leaved plants. Look for the sori on the underside of fern fronds.
These are capsule-like structures that contain spores. They are clear, but the spores inside
turn brown or tan as they mature.

Clubmosses and quillworts are small unique plants with hard-to-find reproductive
structures. If you find these plants, sketch a small section of the leaves and stem structure.

Horsetails form spores like ferns, but the spores are located in cone-like structures at the
tips of the stems. Look for these structures and sketch them or a section of the leaf and
stem structure.



Gymnosperms: These are cone-bearing plants. They have well-developed vascular
systems and they produce seeds. These plants are able to live in a very wide variety of
environments because they have true roots and do not rely on water to carry the male
gametes (pollen) to the female gametes (ova). They rely on wind to carry pollen to the
ova and once fertilized, a seed coat forms around the embryo to protect it somewhat from
the outside. These seeds stay on the female cones, which fall to the ground and are thus
“planted”.

Most gymnosperms have needle-like leaves and are evergreen trees. These are the pine,
fir, and sequoia to name just a few. There are broad-leaf varieties of gymnosperms and
other unique varieties, most notably, ginko, ephedra and the cycads.

Find one example of ginko, ephedra, cycad and a needle-leaf evergreen and complete
the following for each:

GINKO:

Common name: Scientific name:
Where found (in UCBG): Where collected:
Sketch:

The leaves of this tree are uniquely fan-shaped. Ginko trees are dioecious, which means
there are separate male and female trees. The pollen is produced by male trees. Look for a
small papery cone attached to a spur shoot among the leaves. The female trees branches
will be laden with unripened seeds. The ovules may have already been pollinated, but
will turn yellow, fall from the tree and begin to rot before fertilization occurs. This is the
reason for the female Ginko’s reputed odor. Try to find and sketch one of the
reproductive parts of the tree or sketch one of the unique leaves.



EPHEDRA:

Common name: Scientific name:
Where found (in UCBG): Where collected:
Sketch:

Draw a small section of this plant’s unique stem and cone structure. This plant is
recognizable by it’s distinct interlacing stems and small yellow cones at the nodes.

CYCAD:

Common name: Scientific name:
Where found (in UCBG): Where collected:
Sketch:

Cycads look like palms, but are not very closely related to palms at all. The so-called
sago palm common in homes is really a cycad. Cycad are gymnosperms, which means
that they produce seeds in cones and rely on wind to carry pollen for fertilization. They
do not flower or produce fruit like palms. Look for a cycad and sketch its cones or unique
fan shaped leaves.



NEEDLE-LEAF EVERGREEN:

Common name: Scientific name:
Where found (in UCBG): Where collected:
Sketch:

These are the most common type of gymnosperms. They are large trees with needles and
cones. They do not lose their leaves in winter. The adaptation of having needle-shaped
leaves allows them to tolerate dry cold climates. Sketch a small section of a tree’s stem
and leave structure or a cone. See if you can find male and female cones on the ground
near the tree.

Angiosperms: These are flowering plants. These plants have vascular tissue, true roots
and seeds. The adaptation that makes them the most successful and abundant type of
plant on Earth is that they produce flowers and fruit. Angiosperms rely primarily on
animal (insect) pollinators to carry pollen (sperm) to the female gamete (ova) in the
ovary. Flowers attract pollinators to the plant. The pollen and ovary are found in the
flower structure and when the pollinator lands on the flower the pollen is transferred.
After pollination (fertilization) a fruit will develop which will contain the embryo in a
seed.

Angiosperms are divided into two major groups called monocots and dicots. These
designations have to do with the internal structure of the embryo and seed. It is fairly
easy to distinguish monocots and dicots.

Monocots: These include the grasses, lilies and few other species. Monocots have long
slender blade-like leaves with parallel veins. They have flowers with petals numbered in
multiples of three. They also have a unigque arrangement of vascular tissues in the stems



and roots, but this requires a dissecting microscope to view. So, it’s not very useful for
identifying them in the field.

You are likely to find moncots in the Crops of the World Garden. Look for corn or rice
plants. You will also find monocots in other the regions of the UCBG. Look for grasses,
lilies and any other plants with long blade-like leaves. When you find a monocot sketch
the leaf structure and the flowers if you can see them.

MONOCOTS:

Common name: Scientific name:
Where found (in UCBG): Where collected:
Sketch:

Common name: Scientific name:
Where found (in UCBG): Where collected:

Sketch:



Dicots: The dicots have lobed or irregularly shaped leaves with branched veins. They
have flowers with 4 or 5 petals. Their vascular bundles are arranged differently than
monocots, but this is not a useful distinction in the field.

You will find dicots virtually everywhere in the UCBG. Find a few of these and sketch
the leaves and flowers.

DICOTS:

Common name: Scientific name:

Where found (in UCBG): Where collected:
Sketch:

Common name: Scientific name:

Where found (in UCBG): Where collected:

Sketch:



Common name: Scientific name:

Where found (in UCBG): Where collected:
Sketch:

Common name: Scientific name:
Where found (in UCBG): Where collected:

Sketch:



UNIVERSITY OF CALIFORNIA BOTANICAL GARDEN

The University of California Botanical Garden's scientific collection of plants from around the world is arranged primarily by geographic origin.
Nine major geographic regions and several special collections are represented.
The area or collection name heading each brief description below is color coded to match its area on the map.

Located on the steep eastern edge of the Garden, this area is This area features plants ranging from the mountain
evocative of the rocky slopes above the Mediterranean Sea. Featured in this area of the highlands of the Andes to southern-most Argentina and Chile. Chile's mattoral
Garden are plants found in places ranging from the Canary Islands to Israel. There are habitat, which has a mediterranean climate much like that of California's, includes

many species of aromatic lavenders (Lavandula spp.), oreganos (Origanum spp.) and 4(/NH‘ plants similar to those of California's chaparral. This area features a young grove of
thymes (Thymus spp.) from Italy and France. Strawberry trees (Arbutus spp.), monkey puzzle trees (Araucaria spp.), wild fuchsias (Fuchsia spp.), gigantic
rockroses (Cistus spp.), olives (Olea europea) and heaths (Erica terrestrial bromeliads (Puya spp.), giant-leaved gunneras (Gunnera spp.) and
spp.) are also in this collection. Bulbs can be seen flowering in fall, several species of southern beech trees (Nothofagus spp.).
winter and spring.

Undeveloped

Research Area /
Closed to Public |

AUSTRALASIA This hillside features plants from Australia, New
Zealand and high elevations of islands in the South Pacific.
Representatives of the Myrtle family include tea trees

ASIA Many elements of the vast Asian flora are
represented in this older part of the Garden. An

outstanding array of rhododendrons is featured, as well Vs -1 (Leptospermum spp., Kunzea spp.) and paper barks (Melaleuca
as a broad range of camellias, maples and hydrangeas.. Cnay r ] spp.). Y0}1 will also see banksias (Bar?ksia spp.) and grevilleas
The first collections of the dawn redwood (Metasequoia Gardenof ~ Mattoral (Grevillea spp.) of the protea family and southern beeches
glyptostroboides) on the West Coast are grouped -G (Nothofagus spp.). Close relatives of these plants can be
alqng SFrawber ry Creek. The Japanese Pool has 4 , found in South America and southern Africa. This wide
arich display of fall color with maples MEDITERRANEAN Clops 1 MEXICO distribution can be traced back to an ancient geological
(Acer spp.) and dogwoods (Cornus spp.). SOUTH \%Jﬂfj = Res& y CENTRAL time when these southern continents were grouped

AMERICA

This Japanese exhibit, waterfall and pool, together in a single land mass called Gondwana.
including the rocks and lanterns, was donated in
1939 from the San Francisco World’s Fair and
Exposition. In the spring the flowering of
the empress tree (Paulownia glabrata)
is spectacular. The Japanese Pool is
an important breeding ground for
newts ( Taricha spp.) native to

upper Strawberry Canyon.
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This sunny slope at the southeast corner of the
Garden features an incredibly unique collection
of plants including many that are utilized by the

Aztecs in Mexico and the Mayans in Mexico
and Central America. The western end of this
area includes a unique cloud forest habitat. The
oak-pine woodland in the eastern end of

the area recreates habitats from the
highlands of Mexico and Guatemala.
Rich in salvias (Salvia spp.)and
penstemons (Penstermon spp.), this
is one of the most floriferous areas
of the Garden, especially in winter.
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Cycad & Palm Garden

This southwest-facing slope contains

a stunning collection of plants from one of
the most diverse botanical regions of the
world. The prominent rocky succulent karoo
habitat is a riot of color in spring with
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blooming bulbs and annuals such as Cape «hid: Fern | Forest Serpentine Chagaral The hummingbirds love this area!
. . arnivor s o S
cowslips (Lachenalia spp.), baboon flowers _ —__\\calfomia
(Babiana spp.), and Cape marigolds Alpine . 1 ®
Dimorphotheca spp.). The chaparral-like Propagation Area .- SRS
( p PP.) P Closed o Public CALIFORNIA This small

fynbos beds feature fine-leaved heaths (Erica
spp.), proteas (Protea spp.), and rush-like restios
(including Restio spp., Elegia spp.). See the
fantastic blue squill (Scilla natalensis) and rare

section of the Garden is
reminiscent of the woodlands
in North America east of the
Mississippi River. Stands

Undeveloped
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This is one
of the oldest and best-known collections in the
Garden with some of the plants dating back to the
1930s. Rich in cacti, succulents and herbaceous
desert dwellers, the plants in this area are from
North and Central American deserts, as well as the
high deserts of the Andes in South America.
The Baja peninsula beds contain flora similar
to that of southwestern California deserts.
The giant cacti (Echinopsis spp.), similar to o Lj;ﬁ';ce
the saguaro cactus of the southwestern Science
United States, are from South America.

a canopy for understory

specimens such as hollys (Ilex spp.),
azaleas (Rhododendron spp.) and
bayberries (Myrica spp.). Several species
featured in this area are related to those
found in Asia and western North America.
The fall color is especially vivid on the
sweet gum (Liquidambar styraciflua),
dogwood (Cornus florida) and tulip tree
(Liriodendron tulipifera).
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This area showcases the state’s extraordinarily rich
native flora. Growing in the California area are more than 1,200 species, almost

one-quarter of all species in the state, including many of the state’s endemic and/or

rare plants. The garden recreates many of California’s most beautiful and interesting

SPECIAL COLLECTIONS plant communities. Special community displays include an alpine fell field, vernal

pool, pygmy forest, redwood forest, chaparral, and a unique garden of the plants
Orchid, Fern & Carnivorous Plant House. This house contains a rotating adapted to serpentine soils. Outstanding collections include manzanitas
exhibit of the Garden’s species orchids, ferns and unusual insect-eating plants. (Arctostaphylos spp. ), California-lilacs (Ceanothus spp.), and bulbous monocots
(including Fritillaria spp., Calochortus spp., Lilium spp., Erythronium spp. and
Brodiaea spp.). The collection also features many annual wildflowers; from the
abundant California poppy (Eschscholzia californica), to a very rare

Vine Hill clarkia (Clarkia imbricata). The most abundant displays of flowers,

Tropical House. Cool outside? Step into the warm, humid Tropical House and both annual and perennial, are seen from February through June.
see plants from the tropical zone around the world, including many of economic value. ’

Arid House. Nestled between the Southern Africa and the New World Desert areas,
the Arid House contains colorful cacti, succulents and other plants from cool dry and
warm dry areas of the world.

This area of the garden contains an exceptional
collection of cycads, as well as palms from every continent except Antarctica, where they
do not grow. The Garden's collection features hardy species that do well in the Bay Area.

Key to plant labels

Situated high on the east slope of the Garden with

dramatic views of the San Francisco Bay and Golden Gate Bridge, rose cultivars from the Family Name Accession #: vear.order received
19th and early 20th centuries, and modern roses, are under-planted with many Y -yeat
complementary flowering annuals and perennials including dwarf lavender. This COMMON NAME
splendid display peaks in May. Scientific Name
Food plants and other crops of the world are Where Collected
displayed according to their continents of origin. .
Py 8 8 @ A red dot marks rare or endangered species.

This is a semi-formal array of primarily European plants used for
cooking, medicines and dye. Those used for beers and liquors, and for fragrance, are
arranged around a central knot garden and sundial.

Key to Map

- bench @ restrooms © public phone
A table @ drinking fountain @ emergency phone

These herbs are organized according to
their function in traditional Chinese medicine. Many are depicted in classical Asian art.

The new UCBG map and Visitor Guide have been made possible by generous support from Dr. Klaus Dehlinger and the Ornduff Fund for Garden Interpretation.



Angiosperms

MONOCOTS: This is a small list of a huge number of possible plants for you to
choose from- please find and sketch one from this list and one you pick out on your
own.

Beakrush Rush (any)
Knobby Clubrush Toad Lily
Nun's-Hood Orchid Cape cowslip
Rattlesnake Plantain Red-Hot Poker
Spiderwort Aloe
Cyanotis spp. White-Flowered
Aneilema spp. Hastingsia
Callisia gentlei Palm (any)- not cycads!
Pollia crispate Lobster claw
Malaxis metallica Musa acuminate
Commelina diffusa .
Papyrus Rice
Sedge Corn
Spanish moss Wheat
Tule Banana
Blushing bromeliad Iris
Vanilla Orchid Gladiolus
Flamingo Lilly Daffodil
Ginger Tulip

Bamboo

DICOTS: This is a small list of a huge number of possible plants for you to choose
from- please find and sketch two from this list and two you pick out on your own.

Rigid Hedge Nettle Coffee
California fuschia Magnolia
Winter Hazel Grapes
Tanbark oak Rhododendron
Pacific coast Live Oak Euphorbia
Quercus spp. Pepper tree
Coast redwood Prickly pear
Dawn redwood Pitcher plant
Creeping fig Water lilies
Theobroma cacao Buttercups
Roses Columbines
Mint Geranium
Maple Clematis
Cinnamon California Poppies

Eucommia spp.



Crab apple
Almond-leaved Pear
Fragaria spp.
Potatoes

Sweet potatoes
Eggplants

Tomatoes

Peppers

Tobacco

Lavender
Lilac

Olive

Jasmine
California Ash
Teak
Snapdragons
Basil
Rosemary

Butterwort

Drosera spp.

Dionaea muscipula
Aldrovanda vesiculosa

Living-Rock Cactus
Echinopsis spp.
Crown cactus
Coral cactus
Hedgehog Cactus
Beavertail Cactus
Old man cactus
Barrel cactus
Pincushion cactus
Sea Urchin cactus
Chin cactus
Organ pipe cactus



