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Classification

Three main systems of classificationsin
western civilization

Artificial

l oX

Figurn 1.2 Higbly schematic welescoping representation of the five primacy ctheobio-
Sogical rasks and their respective taxa. Bisdogicat species a5 indicated bry small back
ceclor. Ednobiotogical saxs are indicated by fairt gray cecles. Folk penericy are
members of ane of the life-form taxs bt may &0 be mcluded by 0o taas ofer than
of the Kingdom. Relative position is meast 1 couvey degres of alfiaity, whese choser
peatimity significs preste vimibeity, Convestion used it his figuee are described

Tzetal classification of biota Tully it chapte

— Theophrastus
— Herbalists
— Carolus Linnaesus

suites of
characters

—

y
interpretation

Natural =

— Andre Caesalpino

— John Ray

— Pierre Magnol

— Antoine-Lauren de Jussieu

Phylogenetic

— George Bentham
— Engler/Prantl

— Charles Bessey
— Arthur Cronquist
— Robert Thorne
— Rolf Dalghren

— APG

— "Rankless"

Classification
Carolus Linnaeus (1707-1778) - Swedish

taxonomist

» good example of an “artificial”
system of classification

Classification

—

Carolus Linnaeus (1707-1778) - Swedish
taxonomist

* greatest achievement - Species
Plantarumin 1753 arranged as Systema
Sexuale

* classification based on reproductive
features chosen a priori simply on
workability
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Classificati

Take acloser ook inside Species Plantarum

« prime divisions based on number of stamens

« secondary divisions based on number of
pistils

Docr: LINNGEIL
METHODUS  plannarr SEXULALIS
m SYSTEMATE NATURE
Ieferipta
<
N\ |

Classification

The shift from “artificial” systems of classification to “natural” systems basically
involved the departure away from reliance on asingle or few characters used to
“pigeon-hole” a plant (e.g., habit, medicinal property, # of stamens). Instead, large
numbers - or “suites” - of characters were later used.

Classification Systems

Classification

This switch from artificial to natural
systems of classification was aided
by afad in the 18th and 19th

%4 centuries - laying out botanical

'. gardens to reflect the current

classification scheme in vogue.

Shown here is the famous Linnaean
Gardens in Uppsula, Sweden, in
which the plants are arranged by
stamen number asin Carolus
Linnaeus’ “Sexua System of
Classification”

suites of y
characters interpretation
Artificial - Natural ———pp | Phylogenetic
— Theoplvasis — Anare Caesabing — Gaorpe Baotham
— Herbalists — John Ray — Engler/Prantl
Carols Lnnasus ~ Pigrre Magnol - Charies Bassey
— Antoine-Lauren de Jusseu — Arthwr Cranquist

— Robert Thorme
— Roit Dalghran
~ APG

The de Jussieau family of systematists and
ecologists at the Paris Herbarium
experimented by replanting the species so
that those most “similar” looking on the
basis of many features would bein
proximity.

Antoine de Jussieau later devel oped the first
“natural” system of classification of
flowering plants - aspects of which are still in
use today.
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Classification Classification
The shift from “natural” systems of classification to “phylogenetic” systems required It isimportant to realize that evolution predicts a “tree”- like pattern to life; not the
the concept from Charles Darwin that organisms are tied together by genealogical Greek “ladder of life” pattern. This confusion is the basis of alot miscommunication
descent - one of the two basic evolutionary paradigms. in the “evolution-creationist” debate.

Classification Systems

sultes ot y
characters interpretation

Artificial —_— Natural ———pp | Phylogenetic

— Theoplvasus — Andre Caesabino — Georpe Bantham
— Herbalists — Jobn Ray — EnglerPrant]
Carolus Linnasus ~ Pigrre Magnol ~ Charies Bassey
— Antoine-Lauren de Jusseu — Arthur Cranquist
— RAobert Thorne
— Hoit Dalghren
~ APG

Classification Magnoliophyta - Flowering Plants

petm Phylogeny )

- ot Soltis et al, 2000 : T liv/i H
PHYLOGENETICS OF SEED — Eudlcots { Angiosperms have traditionally been divided into
PLANTS. AN ANALYSIS OF two classes: the dicotyledons and the
NUCLEOTIDE SEQUENCES E
FROM TIE PLASTID : e Coratophyllales | sl monocotyledons.

GENE rbel? -

Magaliales |

As demonstrated here, monocots are imbedded
within the dicots - thus, the separation of flowering
5: plants into two classes of dicotyledons and

n monocotyledons is no longer recognized.

Nymphasaceae

&

Winterales

Eumagaalid

Fiperales

Most modern phylogenetic studies depict their
resultsin the form of atree or phylogeny

Manocots

+ Chioranthales

Major surprises were uncovered including the
recognition of thefirst diverging flowering
plants - which include the water lilies.

+ Nympharales

ANTTA




Magnoliophyta - Flowering Plants

Basal Ang m Phylogeny wid
Sol 1. 2000

Angiosperms have traditionally been divided into

two classes: the dicotyledons and the

S monocotyledons. As demonstrated here,
monocots are imbedded within the dicots - thus,

Magaaliales ]| the separation of flowering plantsinto two classes

of dicotyledons and monocotyledonsis no longer

recognized.

Coratophyllales

Winterales

et I

Piperales

The basal angiosperms are those groups that are
now shown to be the oldest diverging. They
include some primitive dicots and all monocots.

+ Monocots

All other angiosperms - the bulk of the dicots - are
called the “eudicots” and considered more

M advanced.

+ Chloranthales

+ Nymphacales

Nymphaeales - water lily order

7 pagm e Floating or submersed leaves

« Air cavitiesin tissue

» Mucilaginous coverings

Magnoliaceae - magnoliafamily

One species of Magnolia in the Great Lakes region, and part of the Alleghenian flora. Tropical
trees with ethereal oils which leads to a strong scent. They typically have simple, alternate entire
leaves.

Flowers are spiralled rather than
whorled with elongated receptacle

P Ao G

Tepals, laminar stamens, apocarpic

Magnolia

Fruit = “cone” of follicles

Dehiscent fruit with one suture,
derived from one carpel

- * Lack of vessels
Nymphaea - water lily Nelumbo - lotus lily
Convergence [unrelated plants with similar adaptations] common
P st

Austrobaileyaceae
The order is almost the first flowering ——— l’:;f:’_‘:;‘j;;L" M
plantsthat split off after the rise of £
angiosperms - only one monotypic { RIS £l
family in New Caledoniais more é
basal. o ﬂ

Gy

The Monocots
Basal Angiosperm Phylogeny wit q q
Solis et . 2000 s i The remainder of the basal angiosperms are

_E ' the monocotyledons.
Curatophyllaley . ,~.;)-?ﬂ

The main features of the monocots separating them
from all other flowering plants (and why they have
long been separated out as a distinct group) are:

Magneliales |

Winterales
1. 3 merous flowers

Fiperales

Eumagnalisd

Chloranthales

Austrobaileyales

Nympharales




The Monocots
e g ‘i‘ The remainder of the basal angiosperms are

Eudicots
the monocotyledons.
Ceratophyllales

Magnaliales |

The main features of the monocots separating them
from all other flowering plants (and why they have
long been separated out as a distinct group) are:

Winterales

1. 3 merous flowers

2. Parallel-veined leaves

Lasrales

Piperales

Fumagaalivd

Chloranthales

Austrobaileyales

Nympharales

Basal Angi
Sol

perm Phylogeny
is é4 al, 2000

1. 20

Eudicots

E Coratophyllaley

Magaeliales |

Winterales

Lasrales

Fiperales

Chloranthales

Austrobaileyales

Nympharales

Eumagaalisd

The Monocots

il

The remainder of the basal angiosperms are
the monocotyledons.

The main features of the monocots separating them
from all other flowering plants (and why they have
long been separated out as a distinct group) are:

1. 3 merous flowers
2. Paréllel-veined |eaves
3. Absence of woody tissue

The Monocots

Basal Angiosper

m “'P;\lnprm wid
_(: comesilies sy The monocots are comprised of 3 main

groups:
Magnaliales |

Winteralen

1. Alismatids

P
- 2. Lilioids

Lasrales

Piperales

Fumagaalisd

A

3. Commelinids

Chloranthales

J

Austrobaileyales

5

Nympharales

Alismatids

- the aquatic monocots

Emergent, floating, or submerged
aguatic group of monocots

These are thefirst diverging
monocots
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Alismatids
- the aquatic monocots

Associated with the aquatic habit is
the trend from insect-pollinated,
showy flowers to water-pollinated,
reduced flowers

The group shows increasing effort to
vegetative reproduction over sexual
reproduction

Showy flowers, insect-pollinated

Reduced unisexual flowers,
water-pollinated

Lilioid Monocots (Liliales + Asparagal es)

The lilioid monocots represent two orders and
contain most of the showy monocots such as
lilies, tulips, blue flags, and orchids

They are defined by 3 features:

1. Geophytes: herbaceous above ground with bulbs,
corms, rhizomes, tubers as modified, perennial
stems below ground

Lilioid Monocots (Liliales + Asparagal es)

Thelilioid monocots represent two orders and
contain most of the showy monocots such as
lilies, tulips, blue flags, and orchids

They are defined by 3 features:

corms, rhizomes, tubers as modified, perennial
stems below ground

2. Tepals: showy perianth in 2 series of 3 each;
usually all petaloid, or outer series not green and

sepal-like

1. Geophytes: herbaceous above ground with bulbs,

Lilioid Monocots (Liliales + Asparagal es)

The lilioid monocots represent two orders and
contain most of the showy monocots such as
lilies, tulips, blue flags, and orchids

They are defined by 3 features:

1. Geophytes: herbaceous above ground with bulbs,
corms, rhizomes, tubers as modified, perennial
stems below ground

2. Tepals: showy perianth in 2 series of 3 each;
usually all petaloid, or outer series not green and
sepal-like

3. Nectaries: usually well-devel oped nectar tissue
at the base of ovary or stamens; insect or bird-
pollinated
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Carex pensylvanica
Pennsylvania sedge

Commelinids

The commelinid monocots show continual
progression to loss of most floral parts and
specialization of reduced florets for wind
pollination. The inflorescence - spikelet - becomes
the most important structure ecologically.

The sedges and grasses are the most
important families of thislarge

‘ Female florets

Eudicot Phylogeny
[Soltis et al. 2000] Asterid 1 ]

Asterid I

basal Asterids|

Rosid |

Rosid 11

Proteales

Ranunculids

Eudicots

basal
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Eudicots

The true dicots = eudicots al have 3-pored
pollen.

They are the largest group of angiosperms, and
are quite diverse
The main groups include:

Ranunculids
Caryophyllids
Rosids
Asterids

Eudicot Phylogeny
[Soltis et al. 2000] Asterid 1

Asterid 11
b——— basal Asterids

Rosid |
_[ Rosid I

b Saxifrugates

Caryophyllids

Proteales

Eudicots

Ranunculids

The first diverging group of true dicots or
eudicots

The largest family is the Ranuncul aceae or
buttercup family. Flowers are primitive
looking with many parts and no fusion.
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Anemone canadensis - anemone

Eudicot Phylogeny
[Soltis et al. 2000] Astesidl ]

Asterid 1T

basal Asterids
Rosid 1

—1: Rosid 11

Saxifragales

Proteales

Ranuncalids

Fudicots

basal

Caryophyllids
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The caryophyllid group is a strange mixture
of plantsincluding cacti, carnations, and
some carnivorous families.

Many of them are found in marginal habitats -
deserts, salt environments, nutrient poor sites, and
weedy areas. This distribution is accompanied by
unusual physiological or morphological
adaptations.
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Caryophyllids

Many of the species areintroduced (either by Native Americans or Europeans or |ater)
and either naturalized — well-established, often widespread plant that is not originaly in
our flora— or adventive — only casually established, not persistent.

Gypsophila paniculata
Baby’ s-breath
Caryophyllaceae

Rosids
Eudicot Phylogeny
Saoltis et al. 2000] st .
(ottis et Beteid] \ Rosids are one of the two large groups of
NP eudicots
Asterid It Dy
1 74\

basal Asterids Separate petals

Rosid 11

Eudicots

Gl==Fabel #] ¢S s

Saxifragales,

Caryophyllids

Proteales

Ranunculids

basal

Asterids

Eudicot Phylogeny
[Saltis et al. 2000]

1
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Asteridsisthe second of the two large groups of
dicots.

Asterid 11

basal Asterid:

Fused petals
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Rosid |
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Rosid I

Eudicots

Saxifragales

Caryophyllids

Proteales

Ranunculids

basal
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Asterids

Eudicot Phylogeny
[Soltis et al. 2000] =
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Rosid 11
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Fudicots

L Suxifragates
Caryophyllids m
The basal asterids include blueberries and
Proteales !ﬂ dogwoods and relatives
Ranuncalids _| Therest of asterids have the typical asterid flowers
- (1) fused petals, (2) stamens = or less than
basat number of petals, (3) stamens fused to petals
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