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land plant derived characteristics . . .

localized regions of cell division &
differentation at tips of shoots and
roots



Apical
meristem
of shoot

Developing

. |Jeaves °

Apical meristem
of root

Apical meristems of plant
shoots and roots. The light
micrographs are longitudinal
sections at the tips of a shoot
and root.




parent plant-dependent,
multicellular embryos

embryophyte



Maternal tissue

Wall ingrowths 10 pm
Placental transfer cell




water, nutrient conduction




xylem
phloem

epidermis
cortex
pith

__ ,cambium

xylem '

water up
throughout

e

L= w— % (3 “'}-.‘T‘ \.fb

\

phloe
cambium







resistant structures of
sporopollenin




Spores...




e.g. Spores...
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— leaves with sporangia

strobili

/}‘”f"

— single type of spore; bisexually morphic gametophytes

— two types of spores; sexually morphic gametophytes;
from dimorphic sporophylls

sporangia in sporophylls produce spores — gamete
sporangia in sporophylls produce spores — gamete



multicellular gametophytes



Female gametophyte

Antheridium
with sperm

OO

= Male
gametophyte

Archegonia and antheridia of Marchantia (a liverwort)




() Gametes D)
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| Meiosis Fertilization

Haploid multicellular
organism (gametophyte

Diploid
multicellular
organism

Mitosis

[ Haploid
[] Diploid

Mitosis

Diploid multicellular
organism (sporophyte)




alternation of generation



alternation of

generation . . . Mitosis
Zygote (2n) Q

dominant in vascular

Sporophyte
{multicellular
diploid) (2n)

FERTILIZATION MEIOSIS
OA Gametes (n) J
O Q0

sperm - flagellated

in seedless and O O

some gymnosperms spores (n)
Mitosis (multicellular Mitosis
haploid)
(n)
[] Haploid (n)
[ 1 Diploid (2n)

dominant in nonvascular
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nonvascular

gametophyte dominant
sporophyte dependent



seedless plant systematics . . .

liverworts (liver-shaped gametophyte)

~6,500 spp.

leafy gametophytes (some thalloid)
reproduction - sexual & asexual
found In moist, tropical habitats
on rocks, shaded trees, fallen logs



thallus . . .







Hepatica americana
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seedless plant systematics . . .

hornworts

~100 spp.

thalloid gametophyte (filled with

green, photosynthetic sporophyte
“ploneer” species

found In temperate and tropical regions
on tree trunks, cliffs, disturbed habitats



hornworts . . .
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Ceratophyllum demersum

Phota by Shirley Deston
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seedless plant systematics . . .

IMOSSES

~12,000 spp.
commonly in dense colonies or bed
leafy gametophytes
leafless sporophyte
Important in soil formation (slow erosion, hold water)
reproduction
sexual; asexual ( - budding)
found in moist tropical and temperate habitats



e.g. Polytrichum

Sporangium
MEIOSIS

Mature
orophytes

{ ¥

&
Capsule with
peristome (LM)

Male
gametophyte

Gametophore

eta
Capsule Calyptra

‘ (sporangium)
Foot

W)
A

Young
sporophyte

DU

Female
gametophytes

Female
gametophyte

— Raindrop

Archegonia

Rhizoid

Key

Haploid (n)
Diploid (2n

FERTILIZATION

(within archegonium)

Archegonium



















Land plants
A

Vascular plants

Bryophytes ’ N

(nonvascular plants) Seedless vascular plants Seed plants
A A A

»

w L]

[

.\..

s

h

Gymnosperms /\EE
Angiosperms L

Liverworts
Hornworts
Lycophytes
Pterophytes

Charophyceans
(ferns, horsetails, whisk ferns)

Origin of seed plants
(about 360 mya)

£
=
%
o
o
@
w
Q
E
£
B
w
&
®
w
o
£
Ne]
E
S

Origin of vascular plants
(about 420 mya)

Origin of land plants
(about 475 mya)

Ancestral
green alga




seedless plant systematics . . .

>11,000 spp.
sporophyte dominant and independent
xylem and phloem
temperate woodlands and tropical rain forests
evolved >400 mya

Cooksonla (extinct; earliest known vascular plant)
form coal deposits
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seedless plant systematics . . .

club “mosses”, spike “maosses”, quillworts

~1000 spp.
relict species (Carboniferous - ~350 mya)
existed as small plants or giant woody trees
extant spp. are much smaller
extinction when Earth cooled
herbaceous

spores formed in strobili
some hetersporous
found in temperate and tropical habitats
some tropical spp. grow as epiphytes



microphylls — single vein
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http://www.hiddenforest.co.nz/plants/clubmosses/clubmosses.htm

seedless plant systematics . . .

ferns, whisk ferns, horsetails

~12,000 spp.
first appear in Devonian (~400 mya) extensive radiation
from tropics to Arctic Circle
mostly terrestrial, few aquatic habitats
swamps, marshes, moist woodlands,
stream banks, rocky crevices of cliffs
or mountains, and deserts
Possess true roots & rhizomes

spore production in sori under fronds (leaves)



rhizomes . .

Tarminal laeaflat

rhizomes - vegetative
reproduction

Underground stem
Adventiticus roats
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megaphylls — highly branched vascularization
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Osmunda
regalis

Acrostichum
danaeifolium



Haploid (n)

Diploid (2n) g ° i
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Spore  Young
gametophyte

MEIOSIS

Sporangium

Mature New
sporophyte sporophyte

Fiddlehead







whisk ferns . . .
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Spores!

Moist Bryophytes

habitats
Gametophyte habitats?

dominant

Concentrate on
spore production
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Vascularization Pteridophytes

Sporophyte
dominant




