
Plant Taxonomy 
And 

Plant Identification



The purpose of this lecture……
• What is Taxonomy, Systematics, Species?
• What is Scientific Nomenclature?
• How are plants classified?
• What parts of plants are clue to their identity?
• Describe some common plant families.
• How to look up plants in a reference book?



What is Taxonomy?
The science of classification and 

naming of living things

What is Systematics?
The science of classifying organisms 

based on their evolutionary relationships.



The Theory of Evolution

A Theory in science is 
as close to a fact as science can get. 

a theory has predictive power-
This means you can guess 

before you know the answer 
what the answer will be.



What is a Species?

A population or groups of 
populations of similar individuals 

that are interbreeding and/or 
reproductively isolated from other 

such populations.



Names of things, plants, animals, people, etc.  
are what we give them….

Since the beginning of language- people needed names 
for things in their world so they could communicate 

about them.



Genesis 2:19- Out of the ground the lord God formed every beast of the field 
and every bird of the sky and brought them to Adam to see what he would call 
them; and whatever Adam called a living thing, that was  its name. 

Names of 
plants and 

animals 
can be 

arbitrary or 
descriptive



“Look out for that big creature that swims in the river and eats people…”

vs

CROCODILE!  



People are also natural classifiers:

Chairs

Furniture

Rocking chair



We also see the differences 
among living things

Even when they are closely related-
based on physical features.



One way to decide how to name things is to look 
at features.

Another way is to look at relationships….
And categorize …..



Plants are a 

whole another 

challenge-

~ 400,000  species

Lots of diversity

First total list 

made in 2010 

of all known 

plant names.

Categorizing and 
naming of new species 
of  plants is ongoing!!!!

www.theplantlist.org



Where it all start??-
In Ancient Greece…

With Socrates, Plato,
and Aristotle

And Theophrastus
(371 to 287 BC)

The first known list of plants-”Inquiry into Plants”
in which he described  and categorized 480 species of 
useful plants, and named them (in Greek) based on 
their common names. 



Dioscorides
40 to 90 AD
Also a Greek 

Who wrote the first herbal 
“De Materia Medica”

in 65 AD 
a book that was rewritten, 
translated, and illustrated 

again and again for the 
next 1500 years.

Diocorea- a genus of yam named after Diocorides



In 1600’s, various 
scientists/botanists/doctors/people 

began writing down names for plants 
other than strictly medicinal ones-
and started categorizing them and 

illustrating them!
Latin was the language of science 
and of educated people - so the 

names used were written down in 
Latin or Greek- using names started 
by Theophrastus and Dioscorides.  



Botanists of Importance

Kaspar Bauhin- Swiss Botanist- (1560-1624)
who wrote “The Illustrated Exposition of Plants.”
He use binomial nomenclature for many plants. 

Joseph Tournefort- French Botanist-
(1656-1708) wrote “Elements of Botany.”
Credited with defining Genus.

Bauhinia- Genus of orchidtree

Tournefortia- Genus of soliderflower



Then along came… 
Carl Linnaeus
(1707-1778)

The father of Taxonomy-
He standardized the System of 

Binomial Nomenclature
giving plants 2 names-

Genus- (plural- Genera) 
indicating the larger group in 

which plant occurs and Species.
Each name was unique.

He also coined a lot of our scientific 
terms used for plants.



Genera Plantarum & 
Species Plantarum
Published in 1737 
and 1753, is the 

beginning of plant 
taxonomy. They 

included 935 genera 
and 5,940 species of 

plants. 







Solidago sempervirens- Seaside goldenrod



Latin is now considered a “dead” Language
Not even the Catholic Church- (the last holdout)

does everything in Latin anymore.

How far we have come…….
How far we have to go……..



Why don’t we use Common names 
for plants?? 



With Plants- we know what plant we are talking about when we say:

Peas
Pepper

Tomato

Mint

Rose

Sunflower Daffodil



But now what do we do??
These are ALL “Daisy?”



Common names of plants-
are not (yet) standardized.

Unlike with Birds: 
With birds- the name –
“American Robin” is only one 
species  also called by its scientific 
name: Turdus migratorius

You don’t have to remember the 
scientific name, unlike for plants.



At Lake Mead NRA

We called this plant

“Desert Sunflower”

In Death Valley 
National Park  this 
wildflower is called 

“Desert Gold” 

Geraea canescens A. Gray



In Lake Mead 
National Recreation 
Area, this plant is 

called 

Desert Gold

Linnathus aureus (Nutt.) E. Greene



A “Sunflower” is also called

• Girasol (Spanish)
• Tournesol (French)
• Sonnenblume (German)
• Solsikke (Norwegian)
• Slunecnice (Czech)
• Bunga matahari (Indonesian)
• Alizeti (Swahili)



Helianthus annuus L.
Helianthus annus L.

Helianthus= Genus - Capitalized  
annuus= species – lowercase

Both either italicized or underlined
(which indicates it is a word in a foreign language)

L.= Linneaus- the author of this 
name. 

What we call “Sunflower” is in scientific lingo used worldwide :



Helianthus annuus

This is its “scientific” 
name- which is a combo 
of Greek and Latin that 

means:
Helio= Sun

anthus= flower
annuus= annual



Strychonos nux-vomica L. 

Strychnine tree 

Strychonos= A kind of nightshade
nux= nut
vomica= emetic

This plant has a 
poisonous seed



Tribulus terrestris L.

“Puncture vine”
“Goatheads”

Tribulus= Caltrop
terrestris= Of the earth

Caltrop- is a device used 
to lame horses-

used by Roman armies.
Also used to stop

vehicles in road blocks



Theobroma cacao L.
Food of the gods

Kakaw=Common name
of the plant in Mayan.



“Yarrow”

After Achilles- the hero of the Trojan War-
immortalized in Homer’s “Iliad”

Achillea millefolium L.



“Lychee”

Litchi chinensis Sonn.
(Sonnaret)

Fruit from china



Larrea tridentata Cav. (for Cavanilles)

Creosotebush

Named for Juan Antonio Perez Hernandez de Larrea-a Spanish bishop 
tridentata- Latin for  “3 teeth”- referring to the leaves.



Plants are also named after people-
usually botanists, or explorers.

David Douglas- a Scottish botanist 
who explored the Pacific Northwest 

and Hawaii- has 80 plants named 
after him.

Chaenactis douglasii

John C. Fremont-
Explorer of the 

Southwest has a 
number of plants 
named after him 

Chaenactis fremontii

Quercus douglasii
Populus fremontii



Fremontodendron californicum (Torr.) Coville

Journal of the California Native Plant Society
Flannelbush



Is there a plant named after Bob Dylan
Our 2016 Nobel Prize winner in Literature??

Anthurium dylanii Croat 
named in 2010 a new 

species from Colombia

No, named after an esteemed colleague.
Botanists tend to be very conservative in their naming.



HOWEVER THERE IS-
An Orchid named
Dracula vampira

Dracula nosferatu

This genus of 
orchid has about 
118 species in it!

Dracula exasperata



Entomologists (people who study insects)
are famous for funny species names…….

Some genera have so many species that 
Taxonomists run out of names

To give them all so that each name is unique-
and some just have a sense of humor about it all

One entomologist named a new genus of flies: Pieza.  
Species named Pieza pi; Pieza kake; Pieza rhea
Another one named  a new genus of beetles: Agra
Species named :Agra phobia; Agra vation; Agra cadabra

www. Curioustaxonomy.net



Creatures new to science  has been named after fictional characters; 
living people either to honor or dishonor them; and artists, 
musicians, politicians, actors, personalities, Kings and Queens, 
authors, philosophers, etc.

Rheidole drogon – an ant named after the dragon in Game of Thrones
Baraktrema obamai – a fluke named after our ex-president
Aleiodes gaga- A wasp named after Lady Gaga
Bumba lennoni- a spider named after John Lennon



The International Code of Nomenclatures
for algae, fungi and plants  Says that:

• There is only one valid  name per species-
all other names are invalid- called synonyms.

• First name published is the valid name (except in certain cases).
• A type specimen must be placed in a public herbarium. 
• (A collection of preserved plant specimens- ~2,600 in the world)
• Published name must have a description in Latin 

(or English- new in 2011!)
• Name must be Latinized regardless of origin.

What do you think?  Are we getting into the modern world yet?



What does this mean for us??

Names get changed- but still there 
is only ONE correct and unique 
name for each species of plant:
Example:  “Winterfat” 

Eurotia lanata
Ceratoides lanata

(now) Krascheninnikovia lanata

3 names in the space of 30 years! 



Why names get changed…..

1.  There is a valid prior published name. 
Krascheninnikovia was found to be the first name 
published for the species-in 1772 and since it was 
published in an obscure journal- it was not discovered 
until  recently- this made every other name given that 
plant over the last 240+ years invalid.   

2. Taxonomic Revisions-
Moving the species to a different genus or up or down a rank.
A subspecies may become a species or a species may become a subspecies.



Why Plant Names Get Changed……A species may move up or down and category/rank…. 

Argyroxiphium sandwicense ssp. macrocephalum

Argyroxiphium macrocephalum

Haleakala silversword



A Little Latin- names you are likely to encounter

Common use
Domesticus = Domesticated
Officinalis = Medicinal
Esculenta = Edible
Sativa = Cultivated
Occidentalis = Western
Orientalis = Eastern

Edulis = Edible 
Vulgaris = Common
Utilis = Useful
Ornata = Ornamental
Oleraceus =  a vegetable



A Little Latin- names you are likely to encounter

Numbers
Uni, mono-= one
bi, di= two
Tri= three
quadri, tetra= four
quinque, penta= five
sex, hexa= six
septem, hepta= seven
octo= eight
Novem, ennea= nine
Decem, deca= ten

Colors
Alba= white
Flaven= yellow
Cynaceum= blue
Aureus= golden
Virdi= green
Niger= black
Cardenalis= red

what does mono-phylla mean? 
What does alba-flora mean?
What does hex-andrus mean?

SO

Phyllum (a)= Leaf (leaves)
Folius = Leaves
Anthus, flora = Flowers
Petalus = Petals
Andrus = Stamens
Frutescens = Shrubby
Arborescens = Tree-like



If my Latin lesson wasn’t enough 
For you-

try this book…..

By Lorraine Harrison
2012- Quid Publishing

University of Chicago Press
~$25.00



Abbreviations
Helianthus sp. = some unknown or uncertain species
Helianthus spp.= more than one species.
Helianthus annus ssp. (or subsp.) annus= Subspecies 
Helianthus annus var. texanus= Variety
Helianthus annus annus= third name is subspecies
H. annus H.= Helianthus.



International Code of Nomenclature for Cultivated Plants:
Plants which exist as a result of human activity.  

That is- plants that have been created in cultivation by human selection for 
use in cultivation: hybrids, GMOed plants, clones, etc..

Cultivar is defined as-

assemblage of plants selected for a 
particular character or combination 
of characters and is distinct, uniform 
and stable and when propagated by 
appropriate means retains those 
characters. 

In past- we’d designate cultivars
Helianthus annuus cv. aureus
But now we would use 
Helianthus annuus ‘Golden’

Single quotes and no italics and NO LATIN!



International Code of Nomenclature
for Cultivated Plants

1953-2016

• Name must be published on printed material and accessible in a library
• Names must be unique.
• Names cannot cause confusion- cannot be too similar to another name

http://www.actahort.org/chronica/pdf/sh_10.pdf
Free downloadable 2009 version

http://www.actahort.org/chronica/pdf/sh_10.pdf


Also, there is  the 
International Cultivar 

Registration Authority- But 
listing your new cultivar is, 

as of now,  voluntary.



Helianthus ‘Golden Lady’

Helianthus x multiflora

Or if the plant is a stable 
hybrid like this:

If a plant has been created by multiple hybridization 
events, it might be called:

multiflora is a new name given this stable hybrid

If the plant is the result of the hybridization of 
two genera- Its name may appear like this:

x Helianthus



Or if a species has been selected for special features 
indicating a cultivar, it might be called:

Malus domestica ‘Beauty of Bath’
Or even 

Apple ‘Beauty of Bath’

There is actually some well-known plants 
that go by their common names!  Apple is 

one of them.

If the plant has a special trade name 
it might look like this:
Malus domestica “ANN’S TREASURE”



A page 
from your
Western 
Garden 

Book



Gimme a Break!

Q
u

e
sQuestions?



How do we classify plants?

Based on relationships-
How closely they resemble 

each other
In all their features-

Especially features that control reproduction 



• Leaves- shape and margins. 
• Stems, Leaf arrangement on stems.
• Flower- reproductive parts- how many, how they are attached.

• Kind of inflorescence/cone/sporangia.
• Where ovary is located in relation to petals.
• Type of Fruit.
• Characteristics of seeds, pollen.

The features of plants that we look at
(Morphology)



The variety of leaf 
shapes and margins

Are described by 
some technical 

language

Compound

Simple

Ovate

Palmate

Crenulate

Dentate

entire



Leaf arrangement

opposite

alternate

whorled



Leaf margins



Simple or compound

Shape



Color of leaf, leaf hairs, and tip are important

Grey/silver

Pubescent

acute

glandular

Rock nettle



What kind of flower is it?

Radial

Bilateral

What is its symmetry?

Zygomorphic

Actinomorphic



How many petals, sepals, 
stamens does it have? How is 
the stigma shaped?

Over 10 is “many”

What color are petals? 
Do they have markings?



What is the shape of the flower?



Are flowers arranged in an inflorescence?



Florets with 
special parts

Grasses

Special 
groups 
have 

special 
features



Where does the ovary sit 
in relation to the petals and sepals?



male flower
female flowers

Unisexual flowers

Male and female parts in 

the same flower- Bisexual

Imperfect Flower= missing a part



What  kind of  fruit
does it have?

Can’t find a flower? 
Look for a fruit…



Do the leaves, whole plant, 
or flowers have an odor??

Like mint? Onion? 
Cabbage? Sweetish? 

Turpentine? 

Tasting?- A little more tricky.
Don’t taste a poisonous plant!



All features of a plant:
• Life form
• Where it grows
• What it looks like
• Basic ecology

Matters for identification



A simple classification of Plants

How do plants get categorized?

642 plant families recognized….



Kingdom= Animalia (We are animals- heterotrophs that move around)

Phylum= Chordata ( We have a nerve cord that runs down our back)

Class= Mammalia  (We have mammary glands- females do anyway)

Order= Primates (stereoscopic 3-color vision, apposable thumbs, two sexes,  live in trees- or used to)

Family= Hominidae (Chimps, Apes, Orangutans, and People)

Genus= Homo (Just those we consider human- extant and extinct)

Species= sapiens (Just our smarty pants brand of human- the extant one) 

Humans

How we categorize ourselves



How species are placed in one group or category or another can 
be a matter of opinion of the person doing the categorization!

14 Plants in 
“Triangle” Family



One possible
Arrangement= 4 genera



Another possible arrangement= 7 genera



Another possible arrangement= 5 genera
And 1 new family



Therefore, it 
depends on who 

looked at the 
material 

as to how it was 
categorized 

and Taxonomy has 
been- and will

probably remain- a 
subjective 
science/art

A Taxonomy has to be accepted
By other scientists to be useful



Taxonomy has been married  to Systematics-
That is- the way things are classified is SUPPOSED to represent how 

they evolved. 
Relationship are SUPPOSED to represent evolutionary relationships.  

So, taxonomists look at all features of plants and try to 
figure out what features are basic to a group –

that is “Conserved” – tend to not change rapidly-
and which are Derived- that is, newly evolved.



Taxonomy and Classification since 1968

Sweet and easy! BUT…..



Then
Along came the

Angiosperm Phylogeny Group (APG)



The APG is a group of scientists 
(Plant Systematists) from 
Harvard University, prestigious 
Kew Gardens in England, 
Academy of Science in Sweden, 
Cornell University, Missouri 
Botanical Gardens, University of 
Florida, etc. who have shaken 
up the taxonomic world in 
1998, 2003, 2009, and 2016.

At least they 
are trying to 

stay under 500 
families.



They decided that our old 
classification system does not use new 
genetic and molecular data and needs 

to be revised so that it is 

monophyletic.  

That means that everything lines up 
with evolution in a tidy tree that 
branches once each time a major 

evolutionary change occurs. 
Ancestor of all plants

peas

Ancestors to peas

Similar to peas,
But not peas

More 
advanced 
than peas



A simple phylogeny

A each split, the 
population became 

isolated or had a 
genetic change that 

created a new species.



Why am I telling you this??  

Because our Western Garden Book is using the 
new taxonomy as are many major Herbaria 

and the next thing that will happen is that our 
guide books to plants will use it and our floras 

will use it!  



So, we went from this 

To this!
Angiosperms

A simple system

A more complex one



Characters they used :
Chemistry

Morphology
Phylogeny

Bacterial/Fungal Associations
Ecology

Physiology
Pollination Biology 

Seed Dispersal
Evolution

Genes and Genome



What a plant looks like= Morphology
Is mostly reflected in the plants DNA= Phenology

So, we are lucky.
However, plants do all kinds of things that are confusing-
like double their chromosome number in a generation, 

clone themselves, and hybridize- so the process of 
sorting that out will probably take many more years.   



But….. Not to worry…..
We can handle it….

As the main thing we need to 
know about a plant is

What is its name?
So I can look up info about the plant?



We categorize plants 
mostly by 

Class and Family 

Classes of Angiosperms:
Monocots and (Eu) Dicots (More or less) 

Classes of Gymnosperms:
Cycads, Ginkgo, Conifers, Gnetum and friends



A general rule for understanding classification:

The endings 

Kingdom=  -ae Plantae
Division= -ophyta Spermatophyta
Class= -opsida Magnoliopsida

(used to be Dicotyledonaeae)
Order= -ales                       Asterales
Family = -aceae Asteraceae



The Sunflower family 
is: Asteraceae
Aster-aceae
Based on the genus 
with the most 
species- the Aster 
genus



DON’T PANIC

Sit back and relax 
For the 22 plant Families that 

You will now learn…..
Just absorb the diversity….



Cycadaceae
Zamiaceae

Ephedraceae

Ginkgoaceae

Gnetaceae

Welwitschiaceae

Major families of Gymnosperms



pines, spruces, firs,  larch, 
yews, redwoods, junipers, 

cypress, auricaria, etc.-

Conifers
About 550 species

Pinaceae- pines

2 families of importance

Cupressaceae- junipers, cypress



Pinaceae- Needle like leaves 
(usually) in groups attached to the stem.

Pine cones.

Cupressaceae- Small flat 
needles that are shed 

with the branches. Little 
leathery cones 

Pine, fir, spruce, cedar, larch 

Juniper, redwood, 
cypress, arbovitae

Pinus monophylla



Angiosperms- The Flowering Plants

~80% of all plants



Major Classes of flowering plants:
Monocots and (Eu)Dicots

65,000+ species
22%

170,000+ species
75%



The two 
major classes 

of 
angiosperms, 

with the 
likelihood 

that there will 
be 3 more 
classes of 

plants that 
are more 

primitive than 
the two major 

classes……A simple phylogeny 
of angiosperms



Basal Angiosperms: plants that used to be considered dicots,

but now are thought to be a more ancient lineage than
both monocots and true dicots (eudicots). 

Water lilies, Avocados, Bay, Cinnamon, 
Magnolias, Aristilochias, Pipers (Black 
pepper) , Sour sops (Guyabana, 
custard apples),  Star Anise,  Lizard tail.



What makes a basal 
angiosperm a basal 

angiosperm?
Primitive features of the fruit 

and flower:
• Tepals- not petals and sepals.
• Fruits like a cone, and seeds 

not totally enclosed.
• Primitive pollen 

• Stamens not well defined 
into anther and filament.

Magnolia



Monocots

•Grasses, palms, lilies, iris, cereal grains 
(wheat, rice, corn, rye, oats…)
•One cotyledon (baby leaf)
•Parallel or penni-parallel leaf venation
•Flower parts in 3’s
•No secondary growth (don’t make wood)
•Fibrous root system
•Most advanced: Orchid family



Some important Monocots:
gingers, cannas, bamboos, palms, grasses & grains, orchids, 
Irises, agaves, yuccas, aroids, yams, sedges, rushes, onions, 
bromeliads, amaryllis, & lilies. 

Monocot Families that we should know:
Arecaceae- Palm Family
Poaceae- Grass Family
Orchidaceae- Orchid Family
Asparagaceae- Agaves & Yuccas
Liliaceae- Lilies
Iridacea- Irises
Araceae- Aroids 



Here is a plant family that you can ID at 60 MPH at sunset

Areceaea- The Palm Family
(Palmae)



About 2,000 species- warm tropics

The Palm Family

• Perennials- tree like, many unbranched
• Pleated large leaves
• Fruits are generally- drupes- one seeded



A famous member
Cocos nucifera = coconut palm

Phoenix dactylifera = date palm

Washingtonia filifera= 
California fan palm

Washingtonia robusta= 
Mexican fan palm



Largest seed in the world
Coco de mer

Lodoica maldivica
From Seychelle Islands



Poaceae- Grass Family  (Graminae)- large family 

Our grains  are in this 
family- as are most of 

the plants we call 
“grass”

No showy flowers;
Specialized floral 
features that are 

diagnostic.

~9,500 spp. world wide



• Perennial or annual-
• Sheathing leaves
• Specialized flowers for wind pollination
• Fibrous root system



Famous Members:

Rice
Wheat
Corn

Barley
Rye

Millet
Oats

Oryza sativa



Orchidaceae- Orchid Family

~20,000 spp. worldwide

Bilateral 
flowers with 
specialized 

reproductive 
parts:  Pollina, 

Column

Pollinia- pollen sacks

Column- stigma



Some orchids have 
fascinating
pollination

mechanisms

Ophrys apifera

Phalaenopsis spp.

Cymbidium spp.



Devil’s Head Orchid
Teliopogon diabolicus Kolan.
(Kolanowska)

A new species from Colombia 
Name published in July 2016



Liliaceae- Lily Family
Amaryllidacea- Amaryllis Family
Alliaceae-Onion Family
Agavaceae-Agave and Yucca Family
Asphodelaceae- Aloe Family
Asparagaceae- Asparagus Family



Truly confusing-
But- bottom line- type of inflorescence & number 

of petals & number of stamens & placement of 
ovary is key here

To sort all these families out……

Amaryllis Family- Umbel Inflorescence- inferior ovary-grow from a bulb
Onion Family- Umbel inflorescence- superior ovary- grow from a bulb of leaves

Agave Family- Perennial plants in dry places

Lily Family- Raceme or solitary flowers- grow from a blub

Aloe family- succulent leaves- tubular flowers



Umbel inflorescence

Mostly 6 petals or 3 petals and 3 sepals
And 3 or 6 stamens



Lily Family

• 3 sepals & 3 petals- usually look alike
• 6 stamen
• Inferior ovary
• 3 parted stigma
• 3 parted capsule or berry fruits
• Raceme inflorescence or solitary 

Lilium oriental ‘Stargazer’

Liliaceae

~600 species
Mostly Asia



Onion Family

• Umbel inflorescences
• Superior ovary
• Onion like bulb
• Onion or garlic smell to leaves

About 600 species
worldwide

Onions
Garlic
Leeks
Chives
Scallions
Shallots

Allium tuberosum

Alliaceae



Amaryllis Family

Umbel inflorescence
Inferior ovary

about 850 species
worldwide

Narcissus spp.

Amaryllidaceae



Agave Family
Aloe Family

About 780 species
Africa

Succulent leaves

About 300+ species
New world
Perennials

Dry habitats

Yucca schidigera

Aloe sp.

Agavaceae Asphodelaceae



Asparagaceae- Asparagus Family

• About 350 species, worldwide
• Fern-like feathery leaf-like branches
• Fruit a berryAsparagus officinalis



Araceae- Arum Family

Spath

Spadix

3 stamens

Iridaceae
Iris Family

About 1750 species
Worldwide/Africa

About 3,200 species
Tropical and subtropical

Iris x hollandica
Zantendeschia aethiopica



Many of our favorite and 
hardy houseplants are in the 

Araceae Family

Pothos
Spathiphyllum

Peace Lily
Philodendron



Hugo De Vies- Famous Dutch 
Botanist in 1932
Standing next to

The largest inflorescence in the world
Amorphophallus titanium

Also known as
Titan arum 

or 
Corpse flower

For its horrible smell



What defines the Eudicots??

3 pore pollen-
a feature we can’t see

except with an
Electron microscope



Eudicots

•Netted leaf venation
•Flower parts in multiples of 4 or 5
•Two cotyledons
•Tap root system
•Secondary growth-wood
•Most advanced: Sunflower family



Some important Eudicots:
Roses and Apples; Mints; Daisies; Mallows and Hibiscus; Peas and 
beans; Cactus; Succulents; Citrus; Gourds and melons; Tomatoes 
and peppers; Broccoli and other mustards; Celery and carrots; etc. 

Major food families for gardeners
Fabaceae

Lamiaceae
Brassicaeae

Rosaceae
Apiaceae

Solanaceae
Rutaceae

Cucurbitaceae

Major families of other plants we grow
Asteraceae

Scrophulariaceae/Plantaginaceae
Cactaceae

Crassulareaceae
Euphorbiaceae

Malvaceae



Asteraceae- Sunflower Family

Flowers in “heads”
Ray and Disk Flowers
Or only ray or only disk
fruits are “achenes”- 1 seed
Sepals are called “phyllaries”
Seeds often have “pappus”

All disk

Phyllaries

Achenes with pappus

(Compositae)

All ray



Looking closely
Two kinds of flowers-

Rays and disks
1 kind of fruit- achene-dry, 

one seeded
(Like a sunflower seed…)





Phyllaries





Achenes under the flowersFlower open from outside edge to center

Pappus

Receptacle



Fabaceae- Pea or Bean Family
• 3 kinds of flowers
• Fruit is always a “legume”
• Two halves split and seeds 

are inside.
• Leaves usually compound
• Many are nitrogen fixing

(Leguminosae)



keel

Group:  Papilionoideae
(Papilionaceae)

Typical pea type flower

Banner

wings

wings
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Flowers have radial symmetry
Stamens 10- many and exerted

Group:  Mimosoideae (Mimosaceae)



Group: Caesalpiniodeae
(Caesalpinaceae)

Flowers strongly to weakly bilateral





Astragalus- a genus in Fabaceae
Has the largest number of species
Of any plant genus… about 3,000.

Astragalus amphioxys



• Areoles of spines and glochids
• Flowers with many petals and stamens
• Inferior ovary
• CAM photosynthesis
• About 1,200 to 1,500 species new world 
• Dry habitats

Cactaceae- Cactus Family

Opuntia basilaris



Euphorbiaceae- Spurge Family

The “spines” are actually stipules
Flower has no petals- has bracts and nectar glands
Produces latex when injured
~6,300 species- old world only

Euphorbia pulcherrima



Crassulaceae- Stonecrop Family

• Succulent
• CAM photosynthesis
• Superior ovary
• Dry habitats ~1,380 species worldwide

Aeonium spp.



Four petals arranged in a cross
Six stamens- 4 long and 2 short
Odor of cabbage/radish
3,000 species worldwide

(Cruciferae)

Brassicaceae- Mustard or Cabbage Family



Famous
Members:
Cabbage
Radish/Daikon
Broccoli
Cauliflower
Mustard
Bok Choy
Brussel sprouts

Brassica oleracea



Lamiaceae- Mint Family

• Annuals to trees and vines.
• Leaves opposite (or whorled), 

ranked, aromatic
• Usually square stems
• Flower generally bilateral
• Fruit is 4 nutlets
• 5,500 species worldwide

(Labiatae)



Four nutlets
• Bilateral flowers, often whorled
• Opposites leaves
• Square stems
• Often Fragrant leaves- with ethereal oils
• Fruit is 4 nutlets



Rosemary 
Peppermint

Sage
Basil

Oregano
Thyme

Marjoram
Lavender

Horehound

Ocimum spp.

Rosmarinus officinalis

Lavandula spp.

Mentha spp.

Salvia spp.

Famous Members

Origanum spp.

Marrubium spp.



Rosaceae- Rose Family
• 2,500 to 3,000 species worldwide
• Leaves alternate- simple or compound
• Petals usually 5 to many fused in a “hypanthium”
• Stamens 5 to many
• Fruit variable
• Ovary superior or inferior- 1 to many



Fragaria

Rubus

Malus

Prunus

Pyrus

Rosa



Cucurbitaceae- Cucumber or Gourd family

900 species, worldwide

• Palmately veined leaves
• Flowers unisexual, solitary, petals fused with 5 lobes
• Inferior ovary
• Fruit is usually a pepo (squash), melon, or gourd

Cucumis sativa



Apiaceae- Celery or Carrot Family

• Inflorescence is a compound umbel
• Leaves usually pinnate, bases overlap
• Inferior ovary
• Fruit is a schizocarp-2 halves that split apart

3,500 to 3,780 
species worldwide

Parsley
Dill

Fennel
Cilantro
Hemlock

(Umbelliferae)

Daucus carota



Rutaceae- Citrus Family

• Glands on fruits or leaves 
containing ethereal oils

• 5 petals, 8-10 stamens
• Superior ovary
• Variable fruits and 

hesperidium fruit
Juice sacks

glands

1,800 to 1,900 
species 

worldwide

Hesperidium

Citrus spp.



Trivia Question:
What state has a plant in the Rutaceae as its State Flower???

Citrus sinensis



Solanaceae- Nightshade Family

• About 2,450 species worldwide
• Radial flowers with fused petals
• Superior ovary
• Alkaloids- Many are poisonous

Tomatoes, eggplant, peppers, potatoes, petunia

Capsicum spp.



• 4,200 species worldwide
• Stamens fused into a tube around style
• 5 petals
• Stellate hairs on leaves- need a hand lens to see.

Hibiscus
Hollyhocks
Mallow
Cotton

Malvaceae- Mallow Family

Gossypium spp.



Scrophulariaceae- Figwort Family
Plantaginaceae- Plantain Family

• Bilateral flowers
• Superior ovary
• Hard to separate these families-
• Difference based on capsule and hair features.
• Each about 1,700 species worldwide

Water figwort

mullein

Texas Ranger

Penstemons

Plantain

snapdragon



Just a tad 
more….

Are we 
done yet?

I’m 
hungry



How to
Identify plants

• Ask someone who knows
• Use a picture book
• Use a flora and keys
• Use the herbarium
• Use an app/internet



Ask someone who knows

Take them a 
good specimen-
That is- a whole 
plant or at least
A branch with 
flowers, fruits 

and leaves.

1.



If you are looking at native or naturalized plants-

Use a Flora or a Field Guide 2.



Pictures and 

drawings are 

very helpful



Use a 
gardening or 
horticulture 

book for 
those plants 

that are 
horticultural, 

garden 
plants.

Make sure 
there are 
pictures!

3.



How to look up something in the Western 
Garden book……

Exercise:

Imagine someone brings you plant or sends a 
picture of a plant that you do not know.

1. Ask for the plant’s name. Any name will do…

2. They don’t know- so you ask someone else-
they tell you “Primrose.” 



1. Look up “primrose” in the index.
2. It sends you to the genus “Primula”
3. You find “Primula” as it is in 

alphabetical order in the book.
4. Look at the picture for “Primrose.”
5. It doesn’t look like that!  
6. Now what?



1. You can ask someone else who might 
tell you “Mexican Primrose.”

2. Look that up- Not there in the index!
3. If not- go thru the book page by page 

until you find it.  
4. No use being lazy, gang- sometimes 

that is what you have to do!  



Or you can ask around until you get a name that works.

Or you can put in “Primrose images” in 
an internet search engine and see 

what comes up

Click on the image that 
looks like your plant 
and look at its name 
and use that name in 
your Western Garden 

Book.



Now we can get some info….
The genus of this plant is 

Oenothera
in the Evening Primrose Family

worth remembering
So you can look it up

Again.



Most floras use keys (& some illustrations) to ID plants.
What is a key??



Most floras use keys (& some illustrations) to ID plants.
What is a key??



A key is a way of identifying a plant 
by using a series of two choices-

A. The plant is a tree, a perennial.
B. The tree has acorns- Oak Tree
BB. The tree has pine cones- Pine Tree

AA. The plant is an annual, not a tree
C. The plant has yellow daisy-like flowers 

and is very tall - Sunflower
CC. The plant has white daisy-like flowers and

is very small- Desert star



Keys generally 
require  a lot of 

technical 
terminology-

and/or require 
some sort of 

magnification of 
certain characters, 

and use 
abbreviations.

They can be very 
easy or very 

tough. 



Herbarium

A collection of plant specimens
used for research and identification

Native and naturalized plants only



Collecting specimens 
for herbaria

Botanists will collect wild plants, 
flatten and dry them in a plant press,
Take notes about where, when, who

and what- also information about
The plant like color of flowers, etc. 

and give pressed
specimens to their local herbaria. 



The plant specimen
is pulled up by the 

roots, pressed, dried, 
labeled, and glued to a 

sheet of paper

If carefully handled and 
protected -It can last this 
way for over 200 years

The Herbarium acts like an illustrated library of plants-
mostly of native or naturalized plants of

a particular region.



Wesley E. Niles Herbarium

www.unlv.edu/lifesciences/hebarium

702-895-3098 or 702-895-3251

Juanita Geer White Building, Room 305

Monday- Thursday 9 am to ~2 pm



A key to genera



FloraGator program:  http://hort.ifas.ufl.edu/floragator/key.html

Other methods- using computers/apps
Use a computer to search internet for any name you have for a plant

And/or look at images.
Plants.usda.gov http://apps.kew.org/wcsp/qsearch.do

( You need to know A LOT of terminology)Apps: 
• GardenAnswers Plant Identification
• What’s That Flower?
• PlantNet Identification 
• Plants
• Garden Flower Identification
• Plant Finder
• Plant Identification Terminology
There are many others to try- free to a few dollars, both apple and android

None of these apps are foolproof-
And may cover only some regions-
Or not be very helpful. 





First time trying to get to Asteraceae-
by describing a sunflower-

I got Plantaginaceae

Second time – cheating by adding 
Pappus which sunflowers don’t have-

I got Asteraceae



Nevada Wildflowers
Free app

Note the characters that are
Important for identification:

Life form
Flower color

Number of petals/type of flower
Leaf arrangement 

Habitat 



It did give me Sunflower……



myGardenAnswers-(Garden Answers) 
best to take a picture of your plants-
can’t always ID it correctly-but works 

pretty well
When you have an internet 

connection. You can also look up 
plants by name. 



The app asks you to take a picture of 
your plant or to pull a picture you have 
already taken from your photo album 
on your phone or ipad.

This Free  App works fairly well, if 
you have a good connection.  You 
can also look up plants by name.



The PictureThis app correctly identified my sunflower as a sunflower in a few 
seconds. It also identified a number of other plants in my garden correctly and 

you can also put in names of plants and look at pictures it brings up 

This app is free



How serious are you about ID-ing your plants???
(I’d use a book- but that’s just me….)

There are others out there…. Some to try, some to buy.



Plant Identification Terminology
~$2.99 

videos, dictionary, and a lot of info on botany
But limited….

You can’t ID your plants….
Without some work



Sometimes you just have to 
Look closely .

And do a little research….

Or ask someone who knows………



What have we learned today?

• That every species of plant has a unique scientific name that 
has two parts – Genus and species- and is written and 
abbreviated in a special way.

• Cultivated plants have a special way of being written and 
designated.

• Categorizing plants is a tough and ongoing process.
• Plants are typically recognized by class and family-then 

genus and species.
• The plants in the palm family are super easy to recognize.
• There are several ways to identify plants- ask someone, use 

a picture book, use a key, use the herbarium, or use an app.



Enjoy Your Exploration!



Thanks!

Questions?

Prepared by Elizabeth Powell
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