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Angiosperms
sperms in general

@ Names: Angiospermae (“angion” is a “bottle”),
Magnoliopsida, angiosperms, flowering plants

@ 250,000 species, more than 90% of all plants diversity, the
diversity is comparable with mollusks (200,000) and
arthropods (= 1,000, 000) and much more than fungi
(75,000) and vertebrates (30,000)

@ ~ 300 families and =~ 40 orders
@ Grow everywhere except open ocean and central Antarctic
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Angiosperms

ostic characters of angiosperms

o Flower

@ Angiospermy

@ Stigma

Double fertilization
Fruit

Parcellation
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In all, any of these characters taken alone is not unique,
but together they delimit the group
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Angiosperms
of angiosperms

@ Morphologically, angiosperms are similar to Gnetopsida
but molecular data deny this similarity and place
angiosperms as outstanding branch of all seed plants

o Transitional forms are still not discovered; candidates are
either too close to angiosperms or too far from them

@ True angiosperm-like structures appear from late Jurassic,
shortly (10—-20 mya) after they become dominant

@ Several theories are trying to explain the origin of
angiosperms and (separately) origin of flower and
angiospermy:
] Mo



Angiosperms

of angiosperms: hypotheses

o Pseudanthial theories state that flowers are result of
integration of unisexual structures similar to Ephedra

o Euanthial theory insists on flower origin from more
complicated bisexual generative shoots

o Herbaceous theory explains the rapid evolution of
angiosperms and main factors of their transition from
gymnosperms

@ Angiospermisation theory states that many characters of
angiosperms appeared independently in multiple lineages
of gymnosperms, but only one group was successful
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Angiosperms

ological time scale
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Angiosperms

es of angiosperm classification

@ Carolus Linnaeus (XVIII century) gathered all available
information, established species and genera

@ Michel Adanson and Antoine Jussieau (end of XVIII)
established plant families

@ John Lindley (middle of XIX) invented plant orders

o Alfred Engler and Charles Bessey (XIX-XX) started
evolutionary classifications

@ Arthur Cronquist, Rolf Dahigren, Armen Takhtajan and
Robert Thorne (XX-XXI) developed different well-argued
contemporary classifications based on morphology

o From 1993, Angiosperm Phylogeny Group (APG) as well
as several individuals started to employ molecular
characters. Luckily, one of the most accessible chloroplast
DNA genes, rbcL, appeared to be extremely useful for
tracing changes on family and order levels 1 My



Angiosperms

ic map of angiosperms: subclasses

Asteridae
Liliidae
°®
® e RoOsidae
®
Magnonae



Angiosperms

mic map: orders

Gentianales
Asterales
Araliales Lamiales
Zingiberales
q Garryales
i Cornales Cucurbitales Fagales
Berberidopsidales
ezl Caryophyliales
Malpighiales
Santalales Fabales
Arecales
Alismatales . Celastrales
Dilleniales
Liliales Saxifragales
' Rosales
. Oxalidales
Piperales Platanales Vitales

Myrtales
Sapindales

Magnoliales

. Brassicales
Ceratophyllales ~ Ranunculales .
Chlara.nthales phy! Geraniales
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Huerteales  Malvales

Amborellales

Nymphaeales @




Angiosperms
Irogram of subclasses

Asteridae Rosidae Magnoliidae Liliidae
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Angiosperms

ram of subclasses

Liliidae Rosidae Asteridae Magnollidae
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Angiosperms

Monophyletic Paraphyletic
one and one cut below the
only one cut group and one or more

cuts higher up

One branch A piece of a branch

Polyphyletic

more than one cut
below the group

More than one

piece of a branch
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Nymphaea sp. (water-lily)




Angiosperms
portrait

Acorus calamus (calamus, or sweet flag) ) Minex e
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Geranium sp. (wild geranium) [V
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Angiosperms
ae portrait

Penstemon sp. (beard-tongue) [V
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Angiosperms

onary history of subclasses

@ Magnoliidae are historically most ancient, first fossils
appear in Late Jurassic. They dominate fresh waters and
maybe, filled lower floors of forests in Cretaceous

o Liliidae appeared in Lower Cretaceous, they started to
dominate grasslands in Neogene

o Rosidae appeared in Lower Cretaceous, they made
broad-leaf forests in Late Cretaceous and onwards

@ Asteridae originated in Middle Cretaceous, they started a
rapid divergence in Paleogene
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Angiosperms

@ Angiosperm characters are not unique but taken together
they able to distinguish the group

@ From four subclasses of angiosperms, two (Magnoliidae
and Rosidae) are paraphyletic
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Plant Biology. 2nd edition.
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