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Phylogenetics
Genetics at a Higher Level of Classificatior

Phylogenetics is the study of the relationships among
groups of organisms (e.g. families, species,
populations) based on DNA sequencing.

The result of phylogenetic studies are hypotheses
about the evolutionary history of taxonomic groups.

Angiosperms 1 flowering plants.

A definition of phylogenetics and its utility “I Hutton
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ABSTRACT

Reeent cladistic analyses are revealing the phylogeny of fowering planes in increasin
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Botanical Jowrnal of the Linnean Society, 2000, 161, 105-121. With 1 figure
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An update of the Angiosperm Phylogeny Group
classification for the orders and families of flowering

Botanical Journal of the Linnean Society, 2003, 141, 399436, With 1 figure

An update of the Angiosperm Phylogeny Group
classification for the orders and families of
flowering plants: APG 11
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for the monophyly of many majer groups above the family level, With many el of 1
of phylogeny established, a revi p ilial el on of flowering plants hecome
Here we present u classification of 462 flowering plamt families in 40 putatively mon
number of monophyletic, informal higher groups. The latter are the monocols, commelin
rosuls including eurosids 1 and 11, and asterids including evasterids 1 and II. Under th
also listed a number of families without assignment to order. At the end of the system is
of uncerlain position for which no firm data exist regarding placement anywhere within @

A revised and updated clasgification for the families of the flowering plants is provided. Newly adopted orders include
Austrobaileyales, Canellales, Gunnerales, Crossosomatales and Celastrales. Pertinent literature published since the
first APG classification is included, such that many additional families are now placed in the phylogenetic scheme.
Among these are Hydnoraceae (Piperales), Nartheciaceae (Dioscoreales), Corsiaceae (Liliales), Triuridaceae (Pan-
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danales), Hanguanaceae (Commelinales), Bromeliacae, Mayacaceae and Rapateaceae (all Poales), Barbeui and
Gisekiaceae (both Caryophyllales), Geissolomataceae, Strasburgeriaceae and Vitaceae (unplaced to order, but
included in the rosids), Zygophyllaceae (unplaced to order, but included in eurosids I), Bonnetiaceae, Ctenolopho-
naceae, Elatinaceae, Ixonanthaceae, Lophopyxidaceae, Podostemaceae (Malpighiales), Paracryphiaceae (unplaced in
euasterid II), Sladeniaceae, Pentaphylacaceae (Ericales) and Cardiopteridaceae (Aquifoliales). Several major fami-
lies are recircumscribed. Salicaceae are expanded to include a large part of Flacourtiaceae, including the type genus
of that family; another portion of former Flacourtiaceae is assigned to an expanded circumscription of Achariaceae.
Euphorbiaceae are restricted to the uniovulate subfamilies; Phyllanthoideae are recognized as Phyllanthaceae and
Oldfieldioideae as Picrodendraceae. Scrophulariaceae are recircumseribed to include Buddlejaceae and Myoporaceae
and exclude several former members; these are assigned to Calceolariaceae, Orobanchaceae and Plantaginaceae. We
expand the use of bracketing families that could be included optionally in broader circumseriptions with other
related families; these include Agapanthaceae and Amaryllidaceae in Alliaceae s.i., Agavaceae, Hyacinthaceae and
Ruscaceae (among many other Asparagales) in Asparag &.1., Dichapetal in Chrysobalanaceae, Turner-
aceae in Passifloraceae, Erythroxylaceae in Rhizophoraceae, and Diervillaceae, Dipsacaceae, Linnaeaceae, Mori-
naceae and Valerianaceae in Caprifoliaceae 8. © 2003 The Linnean Society of London, Botanical Journal of the
Linnean Society, 2003, 141, 399-436.

ADDITIONAL KEYWORDS: angiosperms — gene sequences — phylogenetics.

ering plants i1s provided. Many recent studies have
wmerly unplaced families, resulting in a number of
les, Bruniales, Buxales, Chloranthales, Escalloniales,
ramniales, Trochodendrales, Vitales and Zypophylla-
included here in orders, greatly reduecing the number
haeales), Haptanthaceae (Buxales), Peridiscaceae
ifflesiaceae (both Malpighiales), Aphloiaceae, Geisso-

Picramniaceae (Picramniales), Dipentodontaceae
s), Balanophoraceae (Santalales), Mitrastemonaceae
nember of lamiid clade). Newly segregated families
pnized families include Petermanniaceas (Liliales),
sae (both Brassicales), Schoepfiaceae (Santalales),
ae and Talinaceae {all Caryophyllales) and Linder-
:keted families is abandoned because of its unpopu-
tained; these include Amaryllidaceae, Asparagaceace
pighiales), Primulacese (Ericales) and several other
with a new linear order for APG, subfamilial names
lidacese 5.0., Asparagaceace 5.0, and Xanthorrheaceas

e LELLL PSSR A B erne supr s aessacaco 00 the flowering plants. @ 2009 The Linnean Society
rety, 2009, 161, 105-121.
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Angiosperms

(flowering plants)

250,000 species
462 families
47 orders

APG Il (2003)

Fagales
Cucurbitales
Rosales

Fabales
Oxalidales
Malpighiales
Celastrales
Zygophyllales
Myrtales
SETINEES
WEWEIES
Brassicales
Crossosomatales
Geraniales
Vitaceae
Saxifragales

Berberidopsidales
Dipsacales
Apiales

Asterales
Aquifoliales
Lamiales
SOIEREES
[CRIEREIES
Garryales
Cornales

Ericales
Caryophyllales
Dilleniaceae
SERERETES
Gunnerales
Trochodendraceae
Buxaceae/Didymeleaceae
Sabiaceae
Proteales
Ranunculales
Ceratophyllales
Winterales
Magnoliales
Laurales

Piperales
monocots
Chloranthales
llliciaceae
Schisandraceae
Austrobaileyaceae
Nymphaceae
Amborellaceae

eudicots

basal angiosperms

and magnoliids
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asterids




