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Embryophytes: The Land Plants

Seedless Plants Seed Plants
Angio-
Lycophytes | Pterophytes %

Liverworts | Hornworts Club Whisk

Mosses Ferns

Quillworts .
Spike Ferns )
Mosses

ﬁonvascular Plants :
Ado\%t have vascular tissue (or if prese
Agenerally small in size - grow close to the
Afirst evolved in eng.ronme!ts that Wgri ran
the sea

Adependent on water to'&mplete hel\llf yclds (modern nonvascular
plants too) , W

Aable to withstand long pe-r‘ds of desmcatlon

The group of NonancuIar plants mclude mosses, liverworts, and l

hornworts : 4
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? What is it Gametophyte and Sporophyte?

Tokyo Palace collection (Japan) - white pine Bonsai
- the oldest known specimen of Bonsai in the world
(at age 500 years and above)




O\PLANTS _——

Life cycles of plants

Alternate between diploid (sporophyte) and haploid
(gametophyte) generations.

Usually either sporophyte
or gametophyte

generation dominates a
plant’s lifespan

[_] Diploid (2n)



Trends in Plant Evolution

— Reduction in size of the gametophyte and the
increasing size of the sporophyte.

1) Haploid gametophyte (N)
I Diploid sporophyte (2N)

I

Mosses and \ Fernsand  \l
Green Algae Relatives Relatives ..+~




B w-wcno-oa.a/

B —~<TVDO~0TW

s

Trends in plant evolution



Sporophytes
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Life cycle in moss - alternate two generations - sporophyte and

gametophyte - haploid gametophyte prevail (which we define as
a moss)

I In the other groups of Vascular plants from moss above - the

real plant is sporophyte, which is dominate by size and function in
life cycle!






Moss sporophyte produces spores, which
spores germinate to form an alga-like
filamentous structure called the protonema. It
represents the juvenile gametophyte. The
mature gametophyte consist of stem, which
may be simple or branched and upright or
prostrate; simple leaves, usually only a single
layer of cells with no internal air spaces,
often with thicker midribs; and do not have
proper roots, but have threadlike rhizoids that
anchor them to their substrate.

Moss spores Protonema - juvenile gametophyte



Bryophythes (Mosses)




- Bryophythes (Mosses)

At a certain stage of their development, the sex organs (gametangia =
sporocarpia) are formed - male (Antheridia) & female (Archegonia)

. "N . r
. :

Female gametophyte Archegomum

:, -""'
-

e 3 ey Antheridium

2

C s\ with sperm
RO 778

Male
gametophyte

Archegonia and antheridia of Marchantia (a liverwort)







Randy Moore, Dennis Clark, and Darrel! Vodopich, Botany Visual Resource Library ® 1888 The McGraw-Hill Companies, Inc. All rights reserved.

General s |
Life Cycle srorrved
of a Moss ‘

Sporangium
Sporgenous tissue

P 1 ~Bud
Female ‘Rhizoid
Gametophyte
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Bryophythes (Mosses)

Bioreactor powered by Physcomitrella patens
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http://blogs.ubc.ca/biology321/?page_id=39
http://blogs.ubc.ca/biology321/?page_id=56
http://blogs.ubc.ca/biology321/?page_id=62

Phylum Bryophyta

CLASSES:

0O ~~NO Olh WN PP

. Class Bryopsida

. Class Tetraphidopsida

. Class Polvytrichopsida

. Class Oedopodiopsida

. Class Andreaeopsida

. Class Andreaeobryopsida

. Class Sphagnopsida

. Class Takakiopsida



http://blogs.ubc.ca/biology321/?page_id=68
http://blogs.ubc.ca/biology321/?page_id=68
http://blogs.ubc.ca/biology321/?page_id=68
http://blogs.ubc.ca/biology321/?page_id=68
http://blogs.ubc.ca/biology321/?page_id=68
http://blogs.ubc.ca/biology321/?page_id=68
http://blogs.ubc.ca/biology321/?page_id=66
http://blogs.ubc.ca/biology321/?page_id=66
http://blogs.ubc.ca/biology321/?page_id=64
http://blogs.ubc.ca/biology321/?page_id=64
http://blogs.ubc.ca/biology321/?page_id=60
http://blogs.ubc.ca/biology321/?page_id=60
http://blogs.ubc.ca/biology321/?page_id=58
http://blogs.ubc.ca/biology321/?page_id=58
http://blogs.ubc.ca/biology321/?page_id=54
http://blogs.ubc.ca/biology321/?page_id=54
http://blogs.ubc.ca/biology321/?page_id=50
http://blogs.ubc.ca/biology321/?page_id=50

e commonly known

Mosses in the Class Bryopsidaa r
odont ouso mosses.

t oot hedo or narthr

Ptychomitrium polyphyllum showing the
calyptra on the left capsule and the
~exposed peristome on the right




Gametophyte :

Protonema - moss spores germinate to form
an alga-like filamentous structure called the
protonema.

Leaves - spirally arranged, composed of one
row of cells

alter Obermayer




Mosses in the Class Polytrichopsida are often considered
as pioneer plants .

‘x o ™

Leaves - largely resemble to those of
higher plants:

Kostate, with well-developed
photosynthetic tissue

Aohotosynthetic lamellae with air
spaces - for gas exchange

Avaxy cuticle cover the upper cells

A presence/absence of hairpoints and
colour.

Photojby!Phil'Bendle
- 4



The  vascularization in
Polytrichopsida is well developed
and presented in hydroids (water
conducting cells; in the center) and
In leptoids (sugar conducting cells;
external to the hydroids), as well as
in cortical cells, which may be a key
in allowing some species in this
class to be relatively large. Note the
leaf trace visible in this stem cross
section.

Dawsonia superba produces some
of the largest gametophytes in the
world of mosses, some reaching
heights of 50 cm.
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capitulum

divergent
branch

pendent
branch

The gametophyte of Sphagnum has :
Awo types of branches - pendant and
divergent. The pendant branches hang
down along the stem, which aids in the
capillary movement of water, while the
divergent branches stick out of the stem
at about 90 degrees.

Aapitulum - a cluster of young
developing fascicles, located at the apex
of the main shoot

AThe leaves of the

class Sphagnopsida are one-cell thick
(unistratose), arranged spirally and lack
costa. Furthermore, the leaf tissue
consists of two cell types: chlorophyllose
cells and hyaline (colorless) cells.



The chlorophyllose cells -
possess chloroplasts and form a
network pattern in the leaves.

The hyaline cells are dead at
maturity and have one or more
pores, which function to retain water
and allow access to the
environment.

The central part of the stem has
a cylinder - h wo o dlee outer
layer of the stem, also referred
to as the cortex, Is also
composed of hyaline cells,
which are called cortical cells.






Sphagnum mosses usage



Class Marchantiopsida are commonly known as the
Al i verwortso due t o t h,evhichhemipde
the shape of a liver. According to an old medical doctrine, this
resemblance indicated that liverworts could cure illnesses of the
liver.




Main features:
- Live in harsh environments where many organisms find it
difficult to live and reproduce
- some species of Marchantiophyta rely on photosynthesis, while
others form symbiotic relationships with different groups of fungi
(typically located on their rhizoids).
- have oil bodies

The function of oll bodies is
currently unknown, but they
may serve to deter
herbivores or to aid In
protection from the cold or
UV rays.




The gametophore of the species in this class is always
thallose. The thallus is dichotomous branching, covered by
epidermis.

The two sides of the leaves have different structure:
Adorsal epidermis - with pores (air chambers)
Aventral epidermis i consist of colorless rhizoids and scales.




Archegonium

with egg
: “
vy P i v %
) !
¥ |
» "‘
Antheridium
with sperm
Q00867
= Male
gametophyte

Sexual reproductive organs - archegonia and antheridia






Class Anthocerotopsida - Hornworts

The Hornworts grow on siliceous rocks, and are distributed throughout
the world predominantly in colder climates, such as at higher elevations or at
higher latitudes. The species in this class are typically blackish to dark reddish-
brown and form short and brittle tufts or turfs. Unlike in some other classes, such
as the Bryopsida, the protonema in the Andraeopsida is thalloid or missing.

W Anthoceros rupestris




wAnthocerus




An important feature of this class concerns the unique
structure of the sporangium - with hornlike form. At the time of
spore ripening, sporangium is opening at the tip as lantern, hence
themembers of this c¢class are po
mosseso.




STREPTOPHYTES: THE GREEN PLANTS

Charophytes Embryophytes: The Land Plants
Non Vascular Vascular
Seedless Plants aeadices Bl Seed Plants
Bryophytes Lycophytes|Pterophytes Spermatophytes
Liver- | Horn- |Mosses Club Whisk  |Gymno-| Angio-
worts | worts Mosses Ferns | sperms |sperms
Quillworts | Horsetails
Spike Ferns
Mosses

The Major Divisions of Land Plants
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carbonlfe@us period (near the end of the Paleozoic), these plants were so
abundant that in some areas, their remains accumulated faster than they
decomposed. These accumulations produced our fossil fuels.
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Lycophytes are distinct from most other plants, by having microphylls, a
primitive form of leaf. Microphylls are a few evolutionary steps on from the leaves of
mosses, which are mostly one cell thick and without specialization. Microphylls can be
many cells thick, with special cells for the epidermis and vascular tissue. They are not
necessarily small, but they are simpler than normal leaves, which are called megaphylis.
Whereas megaphylls have a complex network of veins, or a number of veins running
from base to tip, microphylls have a single, unbranched vein.

no leaf gap single vein leaf gap branching veins
ES— | cm—

Megaphyll

Microphyll



Lycophytes sporophyte consist of:

A root, stems and leaves; leaves are called microphylls, which are small and contain
only one unbranched vein. At the top of the stem spike - like or cone - like sporangia
are clustered, often form a strobilus structures. A strobilus is a cluster of modified
leaves (sporophylls) that bear sporangia. Spores are produced by meiosis in
sporangia. Homosporous species produce only one type of spore, while
heterosporous species produce two types of spores.

\ $S’rr'obilus

\ )
The dominant generation in lycophytes is the sporophyte \ 3  { \/
generation which produces spores for reproduction. | {/ \ \la X ]

,&/ \ AR 5 ..:!,‘,".

Lycophytes gametophyte consist of: “ ‘
Prothallus - subterranean mass of tissue,
developed from the spore; considerable Fern Gametophyte

by size and bears both the male and (Prothallus)
female organs (antheridia and archegonia); =
attached to substrate with rhizoids.
After fertilization a young sporophyte
develops from zygote.

Prothallus represents the juvenile
gametophyte.




CLUB MOSSES (Order Lycopodiales) -
living and extinct plants with primary growth
only; homosporous;

Main genera:

Genus Huperzia (300 species),

Genus Lycopodium (40 species)

Genus Lycopodiella (40 species)

The club mosses include around 400 species
of lycophytes from the class Lycopodiosida.
The vast majority of species are found within
a single genus known as Huperzia, which are
sometime referred to as the fir mosses.

They are found all around the world, most
commonly growing in rainforests on the trunks
of trees but some species inhabit Arctic
regions and the southern end of South
America. The most significant difference
between club mosses and other lycophytes is
that club mosses only have one type of spore.

L ycopodium clavatum -
common club Moss



QUILLWORTS (Order Isoetales) -
living and extinct plants with secondary
growth; heterosporous, with endosporic
gametophytes;

The quillworts are a class of around 150
species of plants and almost all species
belong to the genus Isoetes. The
quillworts rely heavily on water and many
species live entirely submerged while
others live in seasonally flooded habitats.

Quillworts are small herbs with long
narrow leaves that are usually between
5-20 cm long. Their stems are swollen
and grow underground; and their roots
grow in clusters from the base of the
stem.

Distributed all around the world and
having survived for more than 200 million
years, many species of quillworts are
currently endangered due to habitat loss.

Isotes lacustris



