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Why classify??

aming of groups (taxa, singular taxon)

d (or system) for classifying

lassification

redict



How to classify plants?

Lumpers vs. Splitters



al classifications

unction or overall similarity

)n of evolutionary relationship

! 3 ':x 1
FoAF L.
“ ——is—
.—a‘t’;l‘* ":'o--tm »~
” ;‘._ m ‘_’:m.- M”l




ry - Functional classification systems

es classify plants in ways meaningful to them

a'rly plant classifications

2000 BC - Indian (Ayurvedic) texts described medicinal plants

00-1700 AD - “Age of Herbals” in Europe
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utionary classification systems

us (Systemae naturae, 1732)
ed on sexual characters

em of plant nomenclature

2r, Bessey, Cronquist etc. (1800 - 1980s)
ght to define evolutionary groups of plants

hed many regional floras (still in use)



lonary classification

traditional systematics and modern phylogenetics)

related to one another by descent
ors

d character sta re clues to relatedness




lIon??

What about convergent evolut
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IC systematics

g lots of characters
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-and plants (Embryophytes)

1 multiple adaptations to life on land

1 tracheids
(vascular cells for water transport)

L1 “true” leaves

] woodiness

1 seeds

. - Seed plants
Bryophytes Lycopods Monophilites P
(mosses, (club mosses) (ferns, horsetails)
liverworts) /

—
Vascular plants



Usually gene trees and older taxonomy agree . . .

Monophyly (“one class”)

Named group shares an exclusive common ancestor

MAINEES
(humans, great apes, old world monkeys,
new world monkeys, lemurs)



But sometimes named groups are not “natural”

Polyphyly and Paraphyly
Named group Is not an exclusive set of closest relatives

ofiel X de //o
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dogs

“Marine mammals”
(sealions, sea otters, whales)



Paraphyly within flowering plants

“Dicots” Monocots

] I
Tricolpates Palecherbs




enclature in practice

WVSED
Species
Lewisia rediviva



Plant nomenclature in practice

Higher ranks
- Each rank has a characteristic ending
(ex. -idae for subclasses, -ales for orders)

- |[deally, all taxa are monophyletic, but ranks are arbitrary

- we'll focus on lower taxonomic levels

--> subclass (ex. Rosidae vs. Asteridae)
--> family (ex. Salicaceae vs. Betulaceae)
--> genus (ex. Populus vs. Salix)

--> species (ex. P. tremuloides vs. P. deltoides)




Plant nomenclature in practice

ICBN (International Code of Botanical Nomenclature)

Goal: Standardization of scientific names for plants
- First adopted in 1903; includes fungi, lichens and algae

Basic rules

- Every taxon must have a type specimen

- Names of higher ranks must be based on names of lower ones,/

- Priority of publication determines “correct” name
- Only 1 name is allowed per taxon, 1 taxon per name

v



Plant nomenclature in practice

EINIIES

- All end In -aceae (easiest to pronounce a-cee-ee)

- Older alternate names also allowed for 8 families

examples: Crucifereae = Brassicaceae (mustard family)
Umbellifereae = Apiaceae (carrot family)
Compositae = Asteraceae (sunflower family)

- Always capitalize family names




Plant nomenclature in practice

Why do names change?
- New evolutionary data
» Rediscovery of older names
» Lumpers vs. splitters

Agropyron spicatum
Elymus spicatus
Psuedoroegneria spicata
Bluebunch wheatgrass




St use common names?



ft use common names?



ant nomenclature in practice

S (“scientific names”) are Latin binomials

rediviva Pursh.

N

genera)  Specific epithet  Authority
italized * Not capitalized

on 2" use « Often a descriptive adjective

a)

> Always underline or italicize species names (genus + specific epithet)




A eroup of plants which are closely related,
definable group of plants exhibiting similar
haracteristics (flowers, fruit, stems, leaves, or roots)
1d genetic affinity




e gents describes one of the
following:

rance- Hemerocallis (day and beauty)
] qualities- Pulmonaria (lungwort)
arts- Hepatica (liver)




Specific epithet

The second word in a
capitalized and usuc
describe size, color, le
origin of the plant or to




Vating Plant Names by the Rules

Scientific names sho

in italics

The genus is capitalized
The name is on




lantspecies can be divided
more specifically into:

Cultivar
Variety



Cultivar

-

Have distinguishii
other plants in the
transfer those character
through sexual reprodu

Names written A Sl
A cultivar «

Acer rubrun

Acer rubru




Variety

s -McIntosh
s -Cortland
= -Red Delicious
= -Jonathon

s -Liberty
Written in lower case and italicized or underlined ex.
Pinus contorta var. latifolin Lodgepole Pine



Hybrid
Two closely related but ¢
interbreed to form a

Are often sterile and
Ex. seedless watermelc

/

Written in lowes

“x” is placed betx

Plantanus x acerif
ross be o1

tali
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grated Approach to Plant
ldentification

Let’s Learn to Use and Build a g
Dichotomous Classification Key

Why classifv? Classification is importart in urderstarding the world of fivieg organisms around us. m life
‘or. Earth can be organized into a sort of family tree, which helps us to sce the similarsties and differences
exist ir: the fivirg things all around us

What is a dichotomous kev? A dichotomous key is  guide for classification. and identification of a living
organism. By asking a scries of questions to which there are only two possible answers with respect ta the
abject to be identified, the key leads users towar the proper identification.

Directions for using a dichotomous key

. On the following page, you will finé pictures of the leaves of 7 different conifers or cone bearing plants.
You will use the dichotomous key below to identify cach one.
Study the characteristics of the leaf you wart to classify.
. In the key below, read the first chosce given.
Decide which choice is correct for the leaf you are classifying.
Follaw the dircctions to lead you to the next choice.
. Contirue making choices urtil you reack the rame of the tree

Dichotomous Key to the Conifers

Leaves are lang ard needlelike. 6. The ncedles are soft and flat in two rows alang
a Yes. Gotoline2. the stem.
b. No. Gotoline$ 2 Yes Bald Cypress.
b. No. Gotoline7.
Nendio e f o 02 or mare.
to line 3 . The neodles are stiff and flat in 2 or 3 rows
5 No Gotoline § along the sterm.
a Yes Hemlock.
. Needles are in clusters of 2, 3, b. No. Gobacktoline 1.
a. Yes. Pine tree.
b. No. Gotalined. . “The Jeaves are scale like and flat and bug the
stem.
. There are many neeéles in clusters on a short a Yes White cedar
stem. b. No. Gotoline9.
Yes. Larch.
. No. Go back o line 1. ‘The needles are sharp and are both needlelike
and scale like.
Necdles are single, sharp, and grow all around. a Yes Juniper.
Go back to line 1.

b. No. Gotoline 6.




enclature in practice

scientific names? However works!!

very vowel

nce proper names more-or-less normally
esii = Carex jones-ee-ee

e consonants are usually silent
Iga = Su-do-(t)su-ga




- 1
asic Latin Definitions

arsh plant

arum=nbitter
1= twice cut or cleft

= double flowered
double lobed

ba= short lobed
ora= short flowered
pus= short stemmed




ictionary of Plant Names -



Questions?




