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T SO0 many species...

Only 15% of 8.7 million
species have been
identified & classified

=! Archaea

= / Bacteria
A\ / Excavata
o \Amoebozoa
>/ SAR

How Many Species Are There on Earth and in the Ocean? Mora,
C., Tittensor, D. P., AdI, S., Simpson, A. G. B. & Worm, B. PLoS
Biol. 9, €1001127 (2011)
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: _ _ _ . NC COOPERATIVE
Systematics: the science of naming and classifying EXTENSION
organisms (taxonomy) that reconstruct the evolutionary
relationships among organisms.

{Presem)A

lF'axon A
l'axon B
Taxon C
l'axon D
l'axon E
T'axon F

N

Common ancestor of C & D

TIME \

Common ancestorof C, D, E. & F

Phylogenetic Tree or Cladogram

(Past)

Michael G. Simpson .
Plant Systematics (3 Ed.)
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Faaed Interpreting Phylogenetic Trees
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NC ex7ension Phylogeny of Plants

Chlorobionta (Viridiplantae) — green plants 1
Embryophytes — land plants™ i

Tracheophytes — vascular plants —
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other features)

Seeds

Wood

Xylem & phloem vascular tissue
Independent sporophyte

Cuticle, gametangia, emmbryo (sporophyte)

Michael G. Simpson Green plant chloroplast

Plant Systematics (3 Ed.)
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e Interpreting Phylogenetic Trees
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All of these cladograms depict the same relationships.
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Taxonomy

» Description
 |dentification
 Nomenclature
» Classification
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NC EXTension Description
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family Fenus species

Sapotaceae Sideroxylon Sideroxylon macrocarpum Contents [hide]
13 ?1 . Distribution
SldeFOX} 011 IllacrocarI)UIll (Nuttall) I. R. Allison Wayne J. Elisens, J. Matthew Jones| piscussion
Sida 22: 245. 2006 Selected
References

Commen names: fmge —f-wa’wf 5445@._

Lower Taxa

Basionym: Bumelia macrocarpa Nuttall N. Amer. Sylva 3: 34. 1849,

Treatment appears in FNA Volume 8. Treatment on page 241. Mentioned on page 238.

Shrubs, to 1 m. Stems armed, tomentose, glabrescent. Leaves deciduous; petiole 0.5-5 mm, pilosulous; blade (dull
dark green adaxially), broadly elliptic, oblanceolate, obovate, or spatulate, 3-52 * 2-21 mm, base acute to cuneate,
margins plane, apex obtuse or rounded, sometimes retuse, abaxial surface sparsely strigose (hairs white to gray,
rarely tawny), venation visible, adaxial surface glabrate, midrib flat, marginal vein absent. Inflorescences 2-18-
flowered, sometimes flowers solitary. Pedicels 1-5.5 mm, sparsely strigose. Flowers: calyx 2-2.8 mm diam.; sepals
(4-)5(-6), 2.1-3 x 0.8-1.2 mm, glabrate to tomentose; petals (4-)5(-6), white, median segment ovate to
suborbiculate, 2.4-2.6 mm, lateral segments lanceolate to oblong, 2-2.3 mm; stamens (4-)5(-6), 2.1-3.5 mm;
staminodes lanceolate to ovate, 1.3-2.1 mm, erose; anthers lanceolate to sagittate, 1.1-1.5 mm; pistil 5-carpellate;
ovary 5-locular, 1-1.2 mm, glabrate or villous; style 1-1.5 mm. Berries purplish black, ellipsoid to subglobose, 9-14
mm, glabrous or glabrate. Seeds 7.3-9 mm.



N COOPERATIVE

EXTENSION ldentification

‘Jim Rabbins
CC BY-NCG:ND 4.0
- “

< - -.-4-Ch,Q_‘esS
" CC BY-SA3®

Holistic vs. Analytical



N COOPERATIVE Analytical ldentification

Taxonomic Keys

EXTENSION

239. ANACARDIACEAE R. Brown 1818, nom. cons. (Cashew Family) [in SAPINDALES]

A family of about 70-81 genera and about 800-875 species, trees, shrubs, lianas, and rarely herbs, of tropical, subtropical. and

temperate regions. Our representatives are all classed in subfamily Anacardioideae (Pell et al. 2011). References: Pell et al. in
Kubitzki (2011); Barkley (1937).

1 Leaves simple

................................................................................................................................................................................................ Cofinus
1 Leaves compound.
2 L@AVES @VEI-PIIIIATE ..ottt oo oot e oot e et e ettt oo et e e e e ettt et e e e e ettt e e et e e e e e e ene e [Pistacial
2 Leaves odd-pmnate.
3 Fruats both red and @labDrots. ... ..o e e et e e e et e e e e e et a e e et e e e e e nne e Schinus

3 Fruits not simultaneously red and glabrous.

4 Fruits red. glandular pubescent: foliage and stems lacking contact poisons; inflorescences dense, either terminal or lateral on last
yvear's growth; sepal mar@ins CIHAte. ... e Rhus

4 Fruits white or yellow, glabrous or puberulent (the hairs not glandular); foliage and stems contamning contact poisons; inflorescences

openly branched. axillary: sepal MargIns eNITE ...........c.ooiiiiiiiii i e et e e e e e e e e eanaa e e Toxicodendron

Flora of the Southern and Mid-Atlantic States
UNC Herbarium

Alan S. Weakley
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Written Comparison
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family subfamily genus species
Malvaceae Malvaceae subfam. Malvoideae Sida Sida spinosa

Si(la SI)iI]-OSa Linnaeus Paul A. Fryxell}, Steven R. Hill

Sp. Pl. 2: 683. 1753

Commen names: False on Indian er pt[cﬂfy- mallisu, p).a"é@ sécla.
Synonyms: Sida alba Linnaeus, S. alnifolia Linnaeus, S. angustifolia Miller, S. heterocarpa Engelmann. Weedy

Treatment appears in FNA Volume 6. Treatment on page 318. Mentioned on page 311.

Subshrubs or herbs, annual or perennial, 0.2-1 m, rarely taller. Stems erect, minutely stellate-hairy, hairs
to 0.5 mm. Leaves: stipules free from petiole, 1-veined, subulate, 3-6 mm, 1/2 as long as petiole; petiole 5- .
15 mm, usually 1/4-1/2 length of blade, sometimes shorter, minutely stellate-hairy, hairs to 0.5 mm, Dinesh Valke
usually with small spinelike tubercle on stem just below its attachment; blade ovate, lanceolate, or CCBY SA 2.0
narrowly oblong, 2-6 cm, smaller apically, 2-5 times longer than wide, base subcordate, margins crenate-
serrate to base, apex usually acute, surfaces stellate-tomentulose abaxially, glabrate adaxially.
Inflorescences axillary solitary or 2-4 clustered flowers. Pedicels 0.5-1 cm, subequal to calyx and
subtending petiole. Flowers: calyx angulate, 5-7 mm, minutely tomentose, lobes triangular; petals yellow,
rarely white, 5 mm; staminal column glabrous; style 5-branched. Schizocarps subconic, 4-5 mm diam.,
hairy; mericarps 5, 3-4 mm, somewhat rugose, apex spined, spines 1 mm, antrorsely hairy. 2n = 14, 28.

Phenology: Flowering year-round in warmer areas, summer elsewhere.
Habitat: Roadsides, pastures, disturbed ground
Elevation: 0-1500 m

Ideal for verification

NC STATE
STATE UNIVERSITY UNIVERSITY
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Analytical Identification

Visual Comparison
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Viola primulifolia

VIOLACEAE | primrose-leaf violet

Mar-Jun, 2-10 in. Erect, creeping peren-

nial of bogs, wet savannas, pocosins, and

moist organic soils along small streams.

Stemless; underground, horizontal rhizomes produce
numerous stolons that terminate in crowns of leaves,
Leaves petiolate, often with the tapering base of the blade
continuing as petiole wings, elliptic-oblong to oval, Y2—4
in. long, entire or shallowly toothed, smooth or hairy.
Flowers solitary on slender, smooth stalks arising from
leaf crown; each flower white with purple lines on lower
petal(s), about ¥3 in. wide, with 5 unequal petals, the low-
est with a backward-pointing spur. Fruit a green, narrowly
oval capsule. JF

Baptisia albescens
FABACEAE | spiked wild indigo

R

May-Jul, 2-3 ft. Erect perennial of dry,
open woodlands and woodland borders,
pine flatwoods, and roadsides. Stems
1-several from a crown, stout, unbranched, blue-green

to gray-purple and with a waxy coating, smooth. Leaves
alternate; on petioles with small stipules at the base;
divided into 3 elliptical leaflets with rounded tips, each
14-2%2in. long. Flowers in 1-several long, erect, terminal
spikes extending above foliage; each flower white or cream
with yellow, less than % in. long, with typical pea-flower
shape, including an erect banner petal. Fruit an erect,
yellowish-brown and leathery, narrowly cylindrical seed
pod. BAS

Galactia erecta
FABACEAE | erect milkpea

May-Jul, 8-16 in. Erect perennial of dry <
longleaf pinelands, especially where

regularly burned. Stems slender, spar-

ingly branched, sparsely hairy. Leaves few; alternate,
long-petioled, divided into 3 narrow leaflets, each 1-2 in.
long, smooth. Flowers in small clusters of 1-6 from leaf

axils, white, turning red or maroon, about ¥2 in. long,
with typical pea-flower shape. BAS

gLy

o
=

Hylodesmum glutinosum

(Desmodium glutinosum)
FABACEAE | clusterleaf tick-trefoil

Jun-Aug, 1-4 ft. Erect perennial of moist
forests, especially nutrient-rich ones. Stems
unbranched, sparsely to moderately hairy. Leaves alternate
to almost whorled, long-petioled, divided into 3 broadly
ovalleaflets, the terminal one slightly larger at 212-512

in. long; leaflets green on both sides, often with stiff hairs
above and soft-hairy beneath. Flowersin a terminal pan-
icle above the leaves, white to purplish-rose, about ¥ in.
long, with typical pea-flower shape. Fruit a flattened pod
divided into1-4 U-shaped segments and covered with
hooked hairs that stick to clothing and fur. AMC

Kdoap seaea) {|esete|iq siemo)d

UL sjuawdes ‘eulalje ‘papIAIp

Lespedeza angustifolia
FABACEAE | narrowleaf lespedeza

Aug-Oct, to 412 ft. Erect to ascending
perennial of sandhill-pocosin ecotones,
dry to moist savannas, and mountain bogs.
Stemns mostly unbranched, covered with thin, longitudinal
lines and close-pressed hairs. Leaves on short petioles with
linear stipules that soon drop, divided into 3 narrowlylin-
earleaflets, each 12-114 in. long and often hairy. Flowers
in dense cylindrical to spherical spikes {14-1in. long), on
stalks from upper leafaxils; each flower yellowish-white to
cream, about ¥ in. long, resembling pea-flower structure.
Fruita hairy, flattened, elliptical to oblong pod containing
asingle seed. BAS

Lespedeza capitata
FABACEAE | bush-clover

Aug-Oct, 1155 ft. Erect perennial of wood- |
lands and woodland borders, wet mead-
ows, fens, prairies. Stems 1-several, stiff,
smooth below, branched and covered
with dense, close-pressed silvery hairs above. Leaves pet-
iolate with needlelike stipules that soon drop, divided
into 3 narrowly elliptical to oblong leaflets, each 34114
in. long, blunt-tipped, usually silvery-hairy. Flowers in
dense, nearly spherical racemes from upper leaf axils {the
raceme stalks longer than leaves); each yellowish-white,
less than 12 in. long, with typical pea-flower shape, the
banner petal bearing a central purple spot. Fruita hairy,
flattened-elliptical pod with a short point and a single
seed. BAS

Wildflowers of the Atlantic Southeast
Laura Cotterman, Damon Waitt, & Alan Weakley

Timber Press (2019)
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EXTENSION Visual CompariSOn
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|Natural|st 0 Explore  Your Observations Community v  Identify Morev =

I N a l u I a I I S l Would you prefer to view common names used in the United States?m No

jmattjones©
NATIONAL
GEOGRAPHIC A Home A Profile #4 Observations # Edit Observations & Calendar ¥ IDs = Lists W Journal * Favorites 28 Projects

= Add Observations

All Updates Your Content Following Real Time Discussions

Let's Get Started by Posting Some Observations
Forum @

Submit photos for experts to ID i 0
Record your own observations \ &
Everyone should try it! .

Use as a tool, not a prosthesis. ~

Once you've shared your observations, this page will show you updates from the
community in the form of comments and identifications. Who knows what you'll SUbSCnpt|OnS e

s old "batch edit” options etc

exicon in API Taxa all_names

d iNaturalist experience

Mismatck

Get outside, and observe an individual organism. Pick

Inaturalist.org

Bookmarks in Profile and Under Bookmarks Tab
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https://www.inaturalist.org/home

NC cxTension Nomenclature Naming Organisms

INTERNATIONAL CODE OF
NOMENCLATURE

Scientific Names

e Latin or Latinized o

* Binomial Nomenclature s e el
 Italicized or Underlined 2018

» Governed by scientific organizations
* Priority given to first valid published name

Common Names

« Vary greatly

* Synonyms

 Many lack common names

\ N.C. AT NC STATE
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EXTENSION Scientific Names

Italicized or Underlined
|

{
Capitalized lowercase
\ \

|

| | | |
Betula lenta Linnaeus var. lenta

\ J \ ) | ] \ J
|

| e | ! .
Genus Specific Epithet Authorship Variety

\ } (or other lower rank)

|

Species Name
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Classification Aranging Taxa into Groups

Major Taxonomic Ranks Taxa
Kingdom Plantae
Phylum (“Division” also acceptable) Magnoliophyta
Class Liliopsida (Monocots)
Order Arecales
Family Arecaceae
Genus (plural: genera) Cocos

Species (plural: species) Cocos nucifera

FAMILY important rank for starting analytical identification



Learning Major Plant Families

Field identification of
the 50 most common

Botany IN A Dav.. A Tour of the plant families

The Patterns Method of
~ Flowering Plants .
In temperate regions

Plant ldentification
Thomas J. Elpel
(including agricultural,

horticultural, and wild species)

by Lena Struwe
stuwel{dlaesop. mitwers edu

@ 2009, All rights reserved.

RUTGERS

INote: Listed charactersties are the most copwmeon charcterizties, there might be exception: m

e pen-:' This cﬂmpm.d.rumul.ﬂﬂ:.'hl.e for download withomt cost at
- Fleasze zend correction: and additions to the author.

PRISCILLA SPEaRs
Capyrightad Maerna

PLanT FAMILIES OF Nom AMERICA

Field ID of 50 Most Common...

Botany in a Day A Tour of the Flowering Plants
MBG Press Rutgers Univ. Extension - Free Online

HOPS Press
http://www.hopspress.com/Books/Botany_in_a_Day.htm  nttps://www.mbgpress.org/product-p/tour-of-flowering-plants.htm

ttp://www.sci.sdsu.edu/plants/plantsystematics/studentresources/Struwe_50MajorTempPlantFamilies2016.pdf
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Phyletic

« Grouping by morphological similarity
« 18 c.-1960s

Phenetic (Numerical Taxonomy)
 Huge numbers of characters

« Attempt at subjectivity

« 1960s-1980s

Cladistic (Phylogenetic)

Classification Arranging Taxa into Groups

American Journal of Botany 88(2): 348-361. 2001.

DISINTEGRATION OF THE SCROPHULARIACEAE!

RicHARD G. OLMSTEAD.?? CLAUDE W. DEPAMPHILIS.*
ANDREA D. WOLFE.” NELSON D. YOUNG.® WAYNE J. ELISONS.” AND
PATRICK A. REEVES®

*Department of Botany, Box 355325, University of Washington. Seattle, Washington 98195 USA: “Department of Biology, Life
Sciences Consortivm, and Institute of Molecular Evolutionary Genetics. Pennsylvania State University, 208 Mueller Lab, University
Park, Pennsylvania 16802 USA: “Department of Evolution, Ecology, and Organismal Biclogy, Ohio State University, 1735 Neil
Aveme. Columbus, Ohio 43210 USA; ‘Department of Biology. Trinity University, 713 Stadinm Drive. San Antonio. Texas 78212
USA: and Department of Botany and Microbiology, University of Oklahoma, 770 Van Vieet Oval. Norman Oklahoma
73019-6131 USA

A molecular systematic study of Scrophmlariaceae sensu lato using DNA sequences of three plastid genes (rbel, ndhF, and rps2)
revealed at least five distinct monophyletic groups. Thirty-nine genera representing 24 tribes of the Scrophulaniaceae sl (sensu lato)
were analyzed along with representatives of 15 other families of Lamiales. The Scrophulariaceae s.5. (sensu stricto) inchide part or all
of tribes Aptosimeae, Hemimerideae, Leucophylleae, Manuleae, Selagineae, and Verbasceae (= Scrophularieae) and the conventional
families Buddlejaceae and Myoporaceae. Veronicaceae includes all or part of tribes Angelonieae. Antirthineae. Cheloneae, Digitaleae,
and Gratioleae and the conventional families Callitrichaceae, Globulariaceae, Hippuridaceae, and Plantaginaceae. The Orobanchaceae
inclnde tribes Buchnereae, Rhinantheae, and the conventional Orobanchaceae. All sampled members of Orobanchaceae are parasitic,
except Lindenbergia, which is sister to the rest of the family. Family Calceolariaceae Olmstead is newly erected herein to recognize
the phylogenetic distinctiveness of tribe Calceolarieae. The Calceolariaceae are close to the base of the Lamiales. The Stilbaceae are
expanded by the inclusion of Halleria. Mimulus does not belong in any of these five groups.

Key words:  Calceolariaceas; Lamiales; ndhF, Orobanchaceas; rbel; rps2; Scrophulariaceae; Stilbaceae; Veronicaceae.

« Comparing derived & ancestral character states

« Evolution of taxa
 Genetic and other data
 Complex tree constructing methods

NC STATE
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