Plant Systematics

Firouzeh Bordbar



Eukarya (Eukaryotes) |

]
I Crown Eukaryotes I
Alveolates Stramenopiles
rAlveolates o 1 piles 4

, £ 23

= b < 23 - - @ =2
o S S 2= - =7 . S EE =
— = = o= g I S E = _— = —
£ S 2 o w N = 3 2o - - = = St E’
‘ = 25 5 © & =3 z g2 & £
> ® E3 § £ 2 &2 : gz 2= = 2
m < SHERES G 80 &2 2 =2 <O¢ Z <

/ / / / y/
/ modification to brown chloroplast
Sl s -~
chloroplast modification to red chloroplast
s
y modification to green chloroplast
Secondary
chloroplast ‘ Endosymbiosis? /
. Primary
- ) chloroplast origin Endosymbiosis

o R = endosymbiotic origin
of chloroplast from ancestral Bacterium

Mitochondria (by endosymbiosis). plus other organelles
Cytoskeletal/contractile elements (actin, myosin, tubulin)
Other membrane-bound organelles (endoplasm. retic., golgi, lysosomes)
Mitosis (+ melosis in sexually reproducing organisms)
Nucleus (membrane bound), enclosing chromosomes
DNA linear, bound to histones

Cladogram ofife (according to Sogin 1994, Kumar & Rzhetsky 1996, and Yoon et al. 2002)
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A summary of the different kinds of proposed classification schemes presented in this article is summarized in the table below.

The kingdom-level classification of life is still widely employed as a useful way of grouping organisms
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Life cycles

monobiontic - a life cycle of one free-living
phase

diplobiontic - a life cycle of two free-living
phases.

haplontic- a life cycle in which the dominant
phase is haploid

diplontic - a life cycle in which the dominant
phase is diploid
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Machantia polymorpha Jungermannia sp.
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Sphagnum sp. Andreaea sp.
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Psilotophyta

Psilotum nudum



Tmesipteris tannensis




Lycopodiophyta
Lycopodiopsida
Lycopodiaceae

Lycopodium
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Isoetaceae
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Equisetophyta
Equsetaceae
Equisetum
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Polypodiophyta
Ophioglossopsida
Ophioglossaceae

Ophioglossum sp.
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Angiopteris evecta Marattia salicina
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Filicopsida
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Osmundaceae

Osmunda regalls
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Asplenium trichomanes Phyllitis scolopendrium



Polypodiaceae

Polypodium vulgare
P. interjectum



Pteridaceae

&P Schonfelder

Pteris sp.

Adiantum capillus veneris



Marsileidae
Marsiliaceae

Marsilea sp.



Salviniaceae
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Salvinia sp. Azolla sp.
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FIGURE 4.24 Polypodiales Leptosporangiate ferns. A. Polypodium californicum, an indusiate species. B. Polypodium aureum, sorus

close-up. C. Cibotium sp., a tree fern, showing indusia at margin of pinnules. D. Dryopteris arguta, with orbicular-reniform indusiate sori
on leaf surface. E. Nephrolepis cordifolia, close-up of indusium and sorus of leptosporangia. F. Adiantum jordanii, with false indusia.
G. Adiantum capillus-veneris, close-up of false indusia. H. Close-up of leptosporangia. I. Leptosporangium in sagittal section, showing
annulus and internal spores. Note single cell layer of wall.
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FIGURE 4.25 Life cycle of leptosporangiate ferns. Note mechanism of spore dispersal, gametophyte development, fertilization, and
sporophyte development.
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Cycadophyta
Cycadopsida
Cycadales
Cycadaceae
Cycas revoluta
C. circinalis
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FIGURE 5.17 Cycad reproduction. Cycadaceae (Cycas). A-F. Cycas revoluta, sago palm. A. Male individual with male cone. B. Leaves
with circinnate vernation. C. Close-up of male cone. D. Male sporophyll with sporangia. E. Female individual, showing aggregate of female
sporophylls (cones lacking). F. Female sporophyll with marginal, immature seeds. G. Cycas circinalis, female, showing mature female
sporophylls with seeds (cones lacking).
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Ginkgophyta
Ginkgopsida
Ginkgoales
Ginkgoaceae
Ginkgo biloba

FIGURE 5.19 Ginkgo biloba. A,B. Vegetative growth. Note fan-shaped leaves, clustered into short shoots. C. Leaf close-up, showing
dichotomous venation. D. Male tree bearing male cones. E. Male cone. F,G. Close-up of male sporangia, born in pairs on stalk arising from
central axis of male cone. H. Female plant bearing stalk with pair of ovules. I. Close-up of ovule pair. Note pollination droplet from micropyle.
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Ginkgo biloba Eocene leaf from the McAbee, BC, Canada
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Pinaceae
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Araucaria sp.
Araucariaceae

Cedrus sp.
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Epidermis

needle shaped hooked or sickle shaped circular diamond-shaped Ciliate Crenate Dentate
" i!‘l with fine hairs with rounded teeth with symmetrical teeth
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tapering to a lon int fan sha -shaped, wide at base leaflets in tight circular rings. <
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Alternate Hastate Palmate Spatulate
leaflets arranged alternately triangular with basal lobes like a hand with fingers. ‘spoon-shaped
Lob: Serrate Serrulate

ate rraf
Indented, but not to midline teeth forward-pointing with fine serration

Aristate Lanceolate Pedate Spear-shaped
with a spine-like tip pointed at both ends  paimate, divided lateral lobes  pointed, barbed base
Spiny

Sinuate
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Bipinnate Linear Peltate Subulate
leaflets also pinnate  parallel margins, elongate  stem attached centrally tapering point, P
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Cuneate Obcordate 0Odd Pinnate Tripinnate
wedge shaped, acute base heart-shaped, stem at point leaflets in rows, one attip leaflets also bipinnate

< & i O

Undulate
with wave-like indentations with sharp stiff points widely wavy

2y
small veins connecting veins branching
secondary veins. ‘symmetrically in pairs

Deltoid Obovate Even Pinnate Truncate
triangular egg-shaped, narrow at base leaflets in rows, two at tip squared-off apex — \
Longitudinal Palmate Parallel
‘veigns aligned mostly ‘several primary veins ‘veins arranged axially,
along long axis of leaf diverging from a point not intersecting
Digitate Obtuse Pinnatisect Unifoliate N = AR 1
with finger-like lobes bluntly tipped deep, opposite lobing having a single leaf
Elliptic Opposite Reniform Whorled et e
oval-shaped, small or no point leaflets in adjacent pairs kidney-shaped rings of three or more leaflets paired oppositely veins radiating




Cupressaceae

Cupressus
sempervirens
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Jun/;berL/s Sp.
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Sequoia sp.



Sequoiadenron giganteum

Sierra| Redwood
4 Giant| Sequoia \

Sequoia sempervirens
Coastal Redwood

Sequoiadenderon sp.



Tixus baccata

Taxus baccata
laxaceae

Cryptomeria sp.
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Ephedraceae

Genetaceae
Wlwitschiaceae

Genetales




Ephedrasp.




Magnoliophyta
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Rosidae (5) |/ Asteridae

Arecidae (6)

> Dilleniidae
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Liliopsida ag{’jl";jl,.a, aryophyllidae (3)

Magnoliopsida



Alismatidae

1- Alismatales

2- Hydrocharitales
3- Najadales

4- Triuridales

Alisma plantago-aquatica

SVALTING, ALISMA PLANTAGO-AQUAYICA L







Damasonium



Univensity of Florida, Gainesville, 1990

Vallisneria
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Hydrilla

Halophila

Hydrocharis



Potamogeton
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Groenlandia



Butomus umbellatus




Najas sp.



Arecaceae
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Nannorrhops ritchiana

Cocos nucifera



Stem

Phoenix dactylifera

Reproductive development in date palm. (A) Structure of inflorescence. Axis 1 and axis 2
correspond to the rachis and rachilla respectively. (B) Male inflorescence at anthesis. (C)
Mature flowers densely distributed on axis of staminate rachilla. (D) Longitudinal section of
mature staminate flower. (E) Female inflorescence. (F) Pistillate rachilla. (G) Mature pistillate
flower. Abbreviations: b, bract; C, carpel; F, flower; FF, female flower; FM, male flower; FR,
female rachilla; MR, male rachilla; P, prophyll; Pe, petal; Pi, pistillode; S, sepals; St, stamens.

Scale bars: (C, F) =500 ym, (D, G) = 250 pm.



Pandanaceae




Arecaceae

Anthurium Spathiphyllum



Lemnaceae

/rodela

Sp




Commelinaceae

Tradescantia _albiflora

Tradescantia pallida



Juncaceae

Juncus sp.

~llénMasp.



Cyperaceae

CYPERACEAE

Cyperus alternifolius

Figld Cyperus exaitatus: A, Inflorescence, B, nut; C, ghawe; D, :pik.-
(Naithawi 3183, H). C. alopecuroides: £, inflorescence; F, spike; G,
mst; H, glume (Nadk 266, H)



Scirpus sp.

Eleocharis sp.




Poaceae=Graminae

Panicum sp.



Grass spikelet

long, straight hairs arising
from the base of the
lemma
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Sparganiaceae




