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“Bryophyte” is
a collective
term for three
distinct groups
of plants




Bryophytes:

Mosses
(Bryophyta)

Hornworts |-
(Anthocerotophyta)

—_

Liverworts
leafy & thallose
(Marchantiophyta)
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These are NOT bryophytes...




and nor are these...

< Crepidomanes
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a fern-like plant -
(Lycophyta)
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bromeliad



and neither are these...

< Club moss, a
lycopod

lceland moss, a
lichen —

algae




Introduction t
Bryophytes
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Unicellular algae

Multi-cellular algae

Non-vascular plants — bryophytes

Vascular non-seed plants — ferns

Seed non-flowering plants - gymnosperms S 7

Flowering plants - angiosperms




Bryophytes
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leafy LIVERWORT thalloid HORNWORT

Approx. 20,000 extant species worldwide in the
three bryophyte groups:
Mosses (12,700 species)
Liverworts (7,000 species)
Hornworts (150 species)



Census of the Queensland Flora (2013)

Gymnosperms Pteridophytes
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Characteristics of bryophytes

Bryophytes are distinguished from all other
plants by features they do not possess

All bryophytes lack:

= Flowers and seeds (produce spores)

= Woody material (lignin)

= Roots (have rhizoids)

" Vascular system

= (Cuticle layer




Characteristics of bryophytes

= Small size (few mm to <1m)

= Alternation of generations lifecycle

= Gametophyte dominant phase
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= Simple unbranched dependent sporophyte e
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= Poikilohydric: no/little regulation of H,O
relations, drying-rehydration cycles

= Tolerant to desiccation Ll 2
= Totipotency: fragments regenerate new ,3\{ o«
plants iﬁi’-—‘q}
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= Grow as turfs, cushions, mats, hanging b o e



Gametophyte
(gametophore)

Gametophyte is the plant
body which supports the
sporophyte




Sporangium 6

Bryophyte 5 Sporopnyt

(2n)

Sporangium

Life-cycle

Calyptra

Seta

»

. Airborne spores (n)

Young
sporophyte

°
5 \ Spore germinates 1
N Gametophyte
Antheridium )

Male . Protonema

gametophyt
(n)
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Mitosis

Zygote
(2n)

Female
gametophyte -
(n)
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~ {|/Amazing bryophytes
N Just add water...

Many bryophytes can dry out and rehydrate without permanent
damage.
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Mosses have rhizoids
rather than true roots

Function as anchoring
rather than water

transport




Characteristics of bryophytes

= High diversity in mesic environments
= Main flora in frigid polar environment

" Primary succession (after lichen):
enhance rock weathering, trap particles,
aid soil formation

= Grow from coastal to alpine habitats, arid
zone to rainforest to polar areas

= QOccur on a variety of substrates:
- soll, rock, tree trunks, leaves, other
bryophytes, bones, rotting wood,
walls, roads etc.
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The Mosses L|verworts and
Hornworts
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Mosses

Most diverse and largest group of
bryophytes with 12,700 species

Small (1-2mm tall) — large
(Dawsonia 50cm)

Luminous (glowing) in cave
entrances Schistostega with lens-like
cells to concentrate dim light




Mosses

CHARACTERISTICS:

» Leafy, erect and little branched
or creeping with many branches

* ‘Leaves’ 1 cell thick, generally spirally arranged
on stem (Note: there are always exceptions!)

 Costa (leaf midrib) may be present

* Leaves may have serrated margins but never
with lobes

« Seta elongates over extended period

» Sporophyte = foot, seta, and capsule




Characteristics of mosses...
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http://www.microscopy-uk.org.uk/
mag/artjul98/jpmoss.html

http://www.anbg.gov.au/cryptogams/
underworld/panel-2/images-large/
B6.jpg&imgrefurl

The sporangium in
mosses is called a
capsule.

Movement of a single
or double circle of
teeth inside the mouth
of the capsule — the
peristome teeth —
allow spores to
disperse.



Characteristics of mosses...

The costa may be
absent, single, or
double; leaves
may be bordered
or not; margins
may be serrated
or entire...




Characteristics of mosses...

Leaves
commonly
spirally
arranged on
the stem...

A

Leucobryum candi




Characteristics of mosses...

Mesochaete taxiforme









Sphagnum (main species of peat bogs)

Peat moss holds 20-30 times its weight as water: o
absorbing rainfall and snow melt, slow release of water Zag
for even stream flow and reduced erosion 5y

Produce acids (pH 3) and antibiotics

Acidity/anaerobic conditions: preserve
“Peat bog bodies” 2000-3000 years old
— A\ 7




Leafy Liverworts
Jungermanniales

85% of Liverworts




Leafy Liverworts

CHARACTERISTICS:

» Leafy, often flattened

* ‘Leaves’ usually 1 cell thick, generally
arranged in 2 rows either side of the stem,
often with a row of ‘underleaves’ beneath

» Costa never present in leaves
« Sporophyte = foot, seta, and capsule

* Most liverworts have elaters + spores in
capsule and spores are shed rapidly

 Rhizoids unicellular




Characteristics of leafy liverworts...

Bazzania sp.

Frullania sp.

The stem generally bears two lateral
and one ventral row of leaves.
Leaf shape is highly variable.

Telaranea spe®







haracteristics of leafy liverworts...

Underleaf morphology is an important character
used when distinguishing between species




Leafy liverwort - Frullania

Det

SE F. mfagellanis
pe A




Characteristics of leafy liverworts...

The seta elongates
rapidly by water
uptake and the
capsule splits into four
valves. The spores are
dispersed by drying
and twisting of elaters.

Bazzania sp.
capsules

Trichocolea sp.







Thallose

Liverworts

Metzgeriales &
Marchantiales

(together comprise 15% of
liverworts)
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Thallose Liverworts

CHARACTERISTICS:

« Strap-shaped plant body (thallus)

« Thallus 1-many cells thick, + midrib

« Many chloroplasts per cell (c.f. hornworts)

« Reproductive bodies various (simple/complex)

« Sporophyte = foot, seta (often), and capsule
 Many liverworts have elaters + spores in capsule

« Spores shed rapidly







- & Splash cups with gemmae

= lense shaped pieces of
tissue, splashed
out of cup by raindrops

Asexual reproduct/on
Sut 4
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Hornworts

Characteristics:
« Similar in appearance to thallose liverworts
* Thallus several cells thick

* Most hornworts have cavities containing
colonial endosymbiont cyanobacteria (Nostoc)

* Only 1-6 chloroplasts per cell

 Endomycorrhizae common in internal thallus
cells of most taxa

* Reproductive structures sunken in pits on
dorsal surface

» Sporophyte a needle-shaped ‘horn’
* Pseudo-elaters assist in spore dispersal
« Stomata may occur in sporophyte

« Sporophyte photosynthetic, semi-independent













Where are bryophytes

“LrTs TEIEWCT

.=

e
R~

-
D

South Islandf New Zealand, Franz Joseph Glac
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| Bryophytes (together with algae and lichen) are the first species
4 to colonise rocks; the green moss here is Racomitrium colensoi
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Subantarctic

Islands have high

bryophyte
diversity
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ANTARCTICA

Fusirasan
L Raarak
S Yerthorn
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up to 50cm - one of the tallest mosses

Dawsonia superba (Dawsoniaceae)




Bryophytes occur in extreme environments:
dry and hot central Australia

T 4N e

Mlcroblotlc crusts
covers soll surface.
Taxa include algae,
,; cyanobacteria,
Ilchen and

d\:



Bryophytes can grow (almost) anywhere
widest habitat range of any plants

= On hot surfaces (up to 70°C)
= Withstand years of dehydration in deserts
" Most abundant plants in Antarctica

To survive such extreme
growth conditions,
bryophytes produce
antifreeze compounds and
sunscreen




Bryophytes and ecosystem functioning:

« Water balances
* Bio-indicators
* Nutrient cycling
« Soil binding

« Seed germination
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Collectlng & Identlfylng
Bryophytes
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Coll. No Taxon TR S

* Have required permit LIGHT: suney,apon,erd,partal shace, s

¥V°AJ§R: dry, mesic, moist, seep, wet, submerged to m

G: ridge, slope, valley, trail, roadside.

(] D 0 n Ot Ove r COI I e Ct HABITAT: dense/open/cut forest, woodland, savannah, grassland, heath,
chaparral, desert, riparian, spring/seep, meadow, bog/fen, swamp, pond, lake,
river/stream/creek bank, intermittent streamiet

. . "SUBSTRATE: granitic, metamorphic, sedimentary, volcanic,
* Collect straight into Solt sand, v, ciay,uck, R s pot 058
Rock: outcrop, cliff, crevice, top/wall of boulder/rock-slab, underhang
Tree: base, trunk, stump, snag, log, fallen/dead/rotten, branch,
bark, leaf, shrub, ciimber, ___ m/ft above ground on

envelope oot e o, b,

: = e ASPECT N,S,E,W exposure
* Do not press
Allow to dry




Identifying Bryophytes:

Australian Mosses Online

A TRILD GUIDE TO THE

4 mosses
R & allied plants
\ f; OF SOUTHMIRN AUSTRALIA
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FLORA OF

AUSTRALIA

Volwme 51
Wosses 1
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AUSTRALIAN
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Australasian Liverwort

Hornwort Genera
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where Moss Rocks!

105 & Stone @'sJﬂJ@JJJ//
Bryophytes used for: -
» Cushioning s 2
» Peat/horticulture
* Fuel/heating

» Scotch whisky
production

e Green roofs & walls

ELIZABETH
GILBERT



© J. Paul Moore




Bryophyteart
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3 handfols moss

Moss graffiti

2 (120 i)
buttermek

Ingredients:
* moss (washed)
« water/beer

2%
water
resention pol

° Sugar Crumble moss pour water Add water-retenton gardenng ge Add buttermidi.
o water retention | ' LR ATieT (A n Y

gel
* puttermilk




Lower Plants

Moss and lichen — lower plants,
the higher plant people say;
But if you give them half a chance,
they’ll really make your day.
Miniature beauty — ecology too,
enough for your interest forever;
You'll need a scope and some chemicals few,
to unlock their secrets most clever.
So get out there — look around,
learn from the lichen and moss;
Treasure the mysteries of lower plants found,
and you'll never be at a loss.

- Ray Showman




