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Nomenclature - Using Names

Two of the goals for Systematics:

|. Identify and name species

2. Classity or place the species in groups

4
Plantae Kingdom

Magnoliophyta Phylum
Liliopsida Class
Asparagales Order
Orchidaceae Family

Cypripedium Genus

Hierarchical classification

Cypripedium acaule Species

Cypripedium acaule
Stemless lady slipper




Common Names

Advantages?

e descriptive, colorful
* casy to remember
* only names for most people

Disadvantages?

¢ 0Nne SpGCi@S — many comimnon names

Moccasin flower
Pink lady’s slipper

Stemless lady’s slipper




Common Names

* 15 names in English
e 44 1n French

e 81 in Dutch
e 105 in German

245 common names but
only 1 Latin name

Nymphaea alba L.

European white waterlily




Common Names

Disadvantages?

® ONE Species = many common
names

* One common name = 2+
SpPECIES

e.g., fireweed

.
prans
’

-

Chamerion — evening
primrose family

Erectites —
aster family




Common Names

Disadvantages?

® ONE Species = many common
names
* One common name = 2+

Species
P Lythrum —

c.g., loosestrife loosestrife family
Lysimachia —
primrose family



Common Names

Disadvantages?

® ONE Species = many common
names

* one name = 2+ species

* names can be confusing

Sweet fern
(not a fern!)




Common Names

Disadvantages?

® ONE Species = many common
names

* one name = 2+ species

* names can be confusing

Pineapple
(not a conifer or apple!)




Common Names

Disadvantages?

® ONE Species = many common
names

* one name = 2+ species

* names can be confusing

Welcome-home-husband-no-
matter-how-drunk-ye-be

(also called Hen & chicks)




Common Names

Disadvantages?

® ONE Species = many common
names

* one name = 2+ Species

* names can be confusing

* most plants have no common name

?  Buxbaum'’s sedge




Scientific Names

Necessary
o all species need names

* uniform system of naming
to avoid contusion

22\% i ST .‘..-e‘ iy o |
Carex buxbaumii Wahlenb.




Scientific Names

Necessary
o all species need names

* uniform system of naming
to avoid contusion

o facilitates information -
retrieval

Arabidopsis thaliana




Scientific Names

Vol. 53 * February 2004

Necessary

e all species need names I AXON

International Journal of Plant Taxonomy, Phylogeny and Evolution

* uniform system of naming
tO aVOid Confusion z:zz?p;).vr'nt:\e origin of

Phylogeny of Pelargonium

([ faCﬂitatCS information _ Hybridisation in Anacamptis

Novel cases of chiroptero-

retrieVal phily in Acanthaceae

New sectional classifications
in Nicotiana

o [nternational Code of Y |
Nomenclature for fungi, i "
algae, and plants (ICN)

g Oy ot I ———————

Phylogeny and nomenclature
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Podophyllum peltatum - umbrella foot

i

Scienti
DGSCI'iptiVe! (at least some times)

May-apple




Scientific Names
" \New Yorker Matthew Pace

Scientific names - why binomials? (|~ Botany 2015 Ph,D grad

Carolus Linnaeus on a field trip - using polynomials —
describing the New York ironweed




Scientific Names

3 A ) - a1c? »
Scientific names - why binomials Serratula foliis

lanceolato oblongis
A Serratis pendulis

“The species of
Serratula with leaves
oblong to lanceolate
shaped, serrate edged,
and drooping”

Carolus Linnaeus on a field trip - using polynomials —
describing the New York ironweed




Scientific Names

Scientific names - why binomials?

binomial

CAROLI LINNAEI

Si& Ricie Mitis Svecia Arcriatri, Mepic. & Boray.
Proress. Upsart. EQuitts Auk. pe Stetia Poraay,
nec non Acao. Imper. Movsper. Berot. Toros,
UprsaL. StockH. Soc. & Paxis. Coresp

SPECIES
PLANTARUM.

EXHIBENTES
PLANTAS RITE COGNITAS.

AD
GENERA RELATAS.
CUM
Drcroazatiis :
NowmiNisus TRIVIALISUS,
STRONe=S5LEaTis
Locis NartaLisus,

SEcunNDUM

SYSTEMA SEXUALE
DIGESTAS.

Tomus L

trivial name

Cum Privilegio S. R Mais Suecie © S. R Mt Polonice ac Eleflor Saxen,
A TSI NI NN SN NSNS NN

HOLMIE,
Inrensis LAURENTII SALVIL
1753

. glavea,

1746 SYNGENESIA : TOLYGAMIA AQUALIS.

Cirfiuin inerme , caulibus adicendentibus, foliis linearj.
buiinfra cinereis. Gmel. fil. 2.p. 71. 1. 98.7 Jed fio.
Yee« majores. -

Habitar in Sjbiria, 1. Gmelin, i

Caulis angulatus, corymbofus , ramis itidem corymbofic
e teymin. tur denfifiona /}-lyn Slerum, fere injmuqrum:
Yolia paligna, jultus albo viilo veftita-  Calyces cy-
Lindrict Squamis glabwis | acutis, purpurafcentibus.  Si.
milis precedenti, jed folia bafi parum decurremta, fub-
tus vitloja , & Calyces copicfiores, argutiores, glabri

; 11us, colorati. CAE:

novebora ). 392, Koy. lugdh. 143,
raceniis maxima, toliis loogis ferratis,
=i, 255 1. 263. f. 349, : p
Serratula noveboracenfis altifima, foliis doriz molli-
bus fubincanis. Mory/. hifl. 3. p. 133. Raj. Juppl. 208.
Centaurium medium noveboracepfe luteum, (olidagi-
pis folio integro tenuiter crenato. Fiuk. alm. g3, t.-
1c9. f. 3. . =3 :
Habitat in Noveboraco, Virginia, Carolina, Cansda,
Kamtfchatca. 2 :

7. SERRATULA foliis lanceolato oblongis ferratis pa-
tentibus (ubtus hirfatis, Mill. diéi. 1,2 34
Serratula virginiana , perfiz folio fubtus incano. Dil.
elth. 356. 1. 264 f. 343

prralts.

Serratula pralta, angufto plantaginis aut perficz folio.

Bocc. muf. 2. p. 45. 1. 30. ;
Bupatoria virginiana, ferratulz noveboracenis latiori-
bus folis. Fiuk. alm. 141 + gsgo. f. 6.
Hoabitat in Carolina, Virginia, Penfylvania. .
Recepraculum nudun, nec villo.um. Tuzzet. app. 166.

8. SERRATULA foliis ovaro oblongis acuminatis fer-
ratis , floribus corymbofis , caiycibus fubrotundis.
Gion. virg. 116. ) )

ferratula marilandica | toliis glagcis enrfii inftar dent-
culatis. SOl elth. 354 1. 262, f. 241

Centavrium medium marianum . tolio integro cirfii no-
ftratis more Ipinci's fimbriatu.  Huk. mant. 49

Halitat in Manlandia; Virgia, Carolina’ %

uenrols, 9 SERRATULA foliis linearibus, calycibus fqu:’ﬂ‘*.'
. 3 / . e

polynomial




Scientitic Names

SClentlflc names - Why banl ] |1als‘? : Cirfiuin inerme , caulibus adicendentibus, foliis linear;.
buiinfra cinereis. Gmel. fil. 2.p. 71. 1. 98.7 Jed fio.
Ye« majoves. .
Habitar in Sibiria, D. ?melin, DR
. 2 : : Caulis angulatus, corymbofus , yamis itidem corymbofic
blIlOmlal o aa teymin.tur denffima fylya florum, fere injn?uqrum: .
Folia faligna , fultus alio villo veftita- Calycos cy. | JUSINALIOIREIE
Lindrict Squamis glabwis | acutis, purpurafcentibus.  Si.
milis precedenti, jed folic bafi parum decurremta, fub-
rus villoja | €4 Calyces copicfiores, argutiores, glabi
Tl (us, colorati. L

3 Hu. 143,

\N} thh Would ou I’ather le arn‘? ’ Serratula noyghdraceniis maxima, toliis longis ferratis,
y . . brtth. 255 1. 263. f 349. : ¢
: Serratula noveboracenfis altifima, foliis doriz molli-
bus fubincanis. Mory/. hifl. 3. p. 133. Raj. Juppl. 208.
Centaurium medium noveboracepfe luteum, (olidagi-
pis folio integro tenuiter crenato. Fiuk. alm. g3, t.-
1cg. f. 3. X : : ¢
Habitat in Noveboraco, Virginia, Carolina, Cansda,

Kamtfchatca. 2 :

prealts. 7. SERRATULA foliis lanceolato oblongis ferratis pa-
L tentibus (ubtus hirfatis, Mill. diéi. 1,2 34
i T Serratula virginiana , perfiz folio fubtus incano. Dil.
RN o elth. 356. 1, 264 f. 343
0)§ . Serratula praalta, angufto plantaginis aut perficz folio.
Bocc. muf. 2. p. 45. 1. 30. :
Bupatoria virginiana, ferratulz noveboracenis latiori-

4 bus foliis. Fluk. alm. 141 t ggo. f. 6. -
Serratula noveboracensis . Habiria Corolia, Virgina, Peniiitans
Recepraculum nudun, nec villo.um. Tuzzet. app. 166.

- glaves, 8. SERRATULA foliis ovaro oblongis acuminatis fer-
ratis , floribus corymbofis , caiycibus fubrotundis.
Gion. virg. 116. 0 )
ferratula marilandica | toliis glagcis enrfii inftar dent-
culatis. JML. elth. 354 1. 262, f. 24l )
Centavrium medium marianum. tolio integro cirfii no-
ftratis more Ipinci's fimbriatu.  Huk. mant. 49
Halitat in Manlandia; Virgia, Carolina’ %

vunrels, 9 SERRATULA foliis Jinearibus, calyc.bus qu:’Y:‘*-'




Scientific Names

The species name — 2 names

Species name = binomial (2 names): Serratula noveboracensis

Genus name: Serratula

® capitalized

e jtalicized or underlined
e plural = genera

Serratula noveboracernsis L.

'

Specific epithet or trivial
name: noveboracensis

* not capitalized

e jtalicized or underlined
[ atin ending agrees in
gender with genus name




Scientific Names

The scientific name - 3 names
Scientific name = species name + authority: Serratula noveboracensis L.

Species name: Serratula

; Serratula noveboracernsis L.
nOTJBbOTDlCBTISZS L on

'

Authority: Linnaeus

o (abbreviated “L.”) - the
name of the person or
persons who provided this
binomial for this species




Scientific Names

Synonyms - duplicate names

CAROLI LIN\MEI

Sk R £ M s Svicia Arc '
P U PSAL. Equms AUR. DE Sruu

Soc&P SC

S P E C l E S Serratula nonehoracernisis L. ;
PLANTARUM. /@ novebomcenszs (L) Michx.

EXHIBENTES ——re
PLANTAS RITE COGNITAS. AT ST ’

AD '
cevera ReLarss, | T

CUM
DIFFERENTIIS Sncmcrs
Nl . (=

MOHMinious a4 Ry BUS
Swoumns Su.icns

ST.S'TEMA SEXUALE
DIGESTAS.

Tomus L

B —
Cum Privilepio S. R Mus Swecie 9 S. R M Polonice ac Elefloris Soxen.
o SN NI NN NSNS

e
HOLMIKE,
Imrensis LAURENTII SALVIL
1753.




Scientific Names

Synonyms - duplicate names

French botanist Andre Michaux
transfers New York ironweed to
genus Vernonia

Vernonia noveboracensis (L.)
Michx.

Authority = Michaux
(came up with this
binomial)

Parenthetical authority =
[Linnaeus (first used the
specific epithet for this
species)

Serratula tinctoria L.

Serratula noveboracernsis L.
Vernonm noveboracensis (L.) Michx.
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Because of synonomy - proliferation of
scientific names - the type method 1s
used to track names and lessen
confusion

Every species name must be linked to
an herbarium specimen and deposited
in an herbarium

Holotype: the particular specimen
designated by the author, which
automatically fixes the application of
the name

-—--type: other specimens to replace
holotype when lost or unknown (€.g.,
syntype, neotype, lectotype, paratype)




Type Method

The Berlin Herbarium — 3™ Jargest
herbarium in the world — lost over
20,000 holotypes in May 1944 due to
Allied bombing

Holotype: the particular specimen
designated by the author, which
automatically fixes the application of
the name

-——-type: other specimens to replace
holotype when lost or unknown




Type Method

S0, how do you name a new
species?

Melody thinks she collected
a new species of Cannabis

2 J—

‘yi
4

/

Iy .
/ Vo
old 1




Type Method

Required steps in authoring a name for a
putative new species of Cannabis:

e Find binomial not already taken

Specific epithets occupied in Cannabis

Cannabis americana
Cannabis chinensis
Cannabis erratica
Cannabis foetens
Cannabis generalis
Cannabis gigantea
Cannabis indica
Cannabis intersita
Cannabis kafiristanica
Cannabis lupulus
Cannabis macrosperma
Cannabis ruderalis
Cannabis sativa




Type Method

Required steps in authoring a name for a
putative new species of Cannabis:

e Find binomial not already taken
Name after someone important?

&1

%

C. obc naei C. sy. mae

Cannabis trumpii




Type Method

Required steps in authoring a name for a
putative new species of Cannabis:

Find binomial not already taken
Cannabis trumpii Sain

Make a type specimen & deposit in
Wisconsin State Herbarium
Sain 3162 (WIS)

LLatin or English description of new species

Publish 1n journal or visible paper product
seen 1n libraries OR now electronically!

= VALID species name, but not necessarily
“000d” or ACCEPTED species name!

Flora of Wisconsin

CANNABACEAE
Cannabis trumpii sp. nov.

lowa Co.
located along railroad near Spring Green

Lat: 43°10'23.99"N Long: 90° 1'17.05"W - dry prairie

Sep 17,2018 Sain 3162




Type Method

Required steps in authoring a name for a Ty
putative new species of Cannabis:

e Published # Accepted

Specific epithets occupied in Cannabis

Cannabis americana

Cannabis chinensis

Cannabis erratica

Cannabis foetens

Cannabis generalis

Cannabis gigantea

Cannabis indica

Cannabis intersita

Cannabis kafiristanica

Cannabis lupulus 7
Cannabis macrosperma ‘ Flora of Wisconsin
Cannabis ruderalis i A
Cannabis sativa — only accepted vl i SET G SR

C anna b I S trum pl [ — ? Lat: 43°10'23.99'N Long: 90° 1'17.05"W - dry prairie

Sep 17,2018 Sain 3162




Type Method

The type method means that there 1s a
type specimen for every named species

Solidago canadensis L. has a type
specimen in the Linnean collection in
London




Type Method

The type method continues up the
hierarchical system of classification!

Solidago canadensis L. 1s the first
named species of the genus Solidago

the Linnean type specimen for the
species 1s also the type specimen for the
genus Solidago




Type Method

Solidago belongs to family Asteraceae,
typified by the genus Aster

This herbarium specimen of Aster

amellus also typifies the order Asterales
and the subclass Asteridae

[talian aster

Aster amellus L. - type Aster amellus - type
specimen from species of the genus Aster
LLinnaeus’ collection in AND family Asteraceae
[London




Aster renaming

... and here the story gets messy!

What if “Asfer” is not “natural”? —
then only Aster amellus and relatives
remain 1n genus Aster

[talian aster

Aster amellus L. - type
specimen from
LLinnaeus’ collection in
[London




Aster renaming

North American asters
related to other North
American genera

North America
South America

Eurasia

Africa

Australia

| N.AM.CORE

Aster novae-angliae —
New England aster

Italian aster related to other
genera in Eurasia
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Aster amellus - aster
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Aster renaming
i“&%}#

Erigeron - daisy fleabane Heterotheca - golden
aster

North America

South America

Eurasia

. ) 6 : 1/ \ s\i{% Q\?‘{/\l’%

NORTH AMERICAN CLADE

Australia

N. AM. CORE

Grindelia - gumweed

i— i -
PG

ik

Solidago -
goldenrod

Eutham
leaved goldenrod
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Aster amellus - aster




Aster renaming
AR P

|

Aster novae-angliae L.
(New England aster)

= Symphyotrichum novae-
angliae (IL.) Nesom

Confusion can be an 1ssue

with ICN rules of synonymy
and ranks




Phylocode — lessens confusion?

o Alternative nomenclatural code
enacted in Paris, 2004

e Rankless, only phylogenetic

lineages or clades named above
species level

* Therefore, no genus, family &
11 . . 7’
therefore no binomial™ necessary

e More on this later .

S ([
ﬂ l; ~ O RRTA
o ‘ A\ “;\

Kevin DeQueiroz & Phil Cantino

2 architects of the Phylocode




Rules of Botanical Nomenclature

I. Names based on
nomenclatural types

Species
Genus

Family




Rules of Botanical Nomenclature

In this classification system, what
species is the type for flowering
plants?

Magnolia virginiana L.

A special species from SE
United States — represents the
type specimen for the phylum
Magnoliophyta or flowering
plants

... as well as other “groups” in
the hierarchy (Magnoliopsida,
Magnoliidae, Magnoliales,
Magnoliaceae, Magnolia)




Rules of Botanical Nomenclature

Family names based on type genus:

Magnoliaceae for Magnolia f\* 460&3}?
i

—t
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8 families are allowed to keep old
names not based on type method:

Asteraceae Compositae
Poaceae Gramineae
Brassicaceae Cruciferae
Apiaceae Umbelliferae
Fabaceae [Leguminosae
[Lamiaceae [Labiatae
Clusiaceae Guttiferae
Arecaceae Palmae




Rules of Botanical Nomenclature

2. Only one accepted name for a taxonomic group:

Vernonia noveboracensis (IL.) Michx.

Serratula noveboracernsis L. ;
Vernonignoveboracensis (I.) Michx.

Others are synonyms:

-
-~

Serratula noveboracensis L.




Rules of Botanical Nomenclature

3. Names must be treated as Latin, but a lot of latitude!

Allium  Muilla by Sereno Watson

\.-H. .




Rules of Botanical Nomenclature

4. Nomenclature based on rule of priority

e [st published binomial for a species in a genus 1s the
accepted name (starting point: Species Plantarum 1753)




Rules of Botanical Nomenclature

4. Nomenclature based on rule of priority

e [st published binomial for a species in a genus 1s the
accepted name (starting point: Species Plantarum 1753)

Penstemon brachyanthus Bauhin
Penstemon formosus ILinnaeus
Penstemon micranthus Nutt.
Penstemon procerus Gray
Penstemon tolmiei Cronquist

1688
1753
1829
1835
1958




Rules of Botanical Nomenclature

5. Botanical nomenclature
independent from zoological
nomenclature

Cecropia




Rules of Botanical Nomenclature

5. Botanical nomenclature
independent from zoological
nomenclature

Pieris




Rules of Botanical Nomenclature

5. Botanical nomenclature
independent from zoological
nomenclature

Anisoptera




Rules of Botanical Nomenclature

5. Botanical nomenclature
independent from zoological
nomenclature

Mallotus




