Evolution of the major groups of
plants (simplified)
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Land Plants fall into two major
groups

e Non vascular i
e Vascular P




Non-Vascular Plants

e Lack vascular
tissue

e Very small

e Known as the
bryophytes




The Bryophytes




Liverworts
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True Mosses

e Consists of
structures
resembling
leaves
stems and
roots




True Mosses

veins

“Stems” have no
vascular tissue




True Mosses

Reproduces ‘ capsule
Dy Spores |
Produced in a Sporophyte seta
capsule

stem &
leaves

e cametophyte |

rhizoids




True Mosses — The Sporophyte

e \When operculum is
shed peristome teeth
are exposed

e Peristome regulates
spore dispersal




Sphagnum (Peat) Mosses

 Grow in Bogs

 Bogs may cover
huge areas

e Moss absorbs water

o Water is acidified by
the moss



Sphagnum (Peat) Mosses

* Unigque leaf structure
allows leaves to absorb
large quantities of water

thickenings

pore

chlorophyll-bearing
living cells
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Sphagnum (Peat) Mosses

N g ¥
— - ...-\lxllﬁ_
z . | Sy
— 4\1

- B -
- ) IJJ.‘_.- Y\\\Y ...\.._r\l\ -
< L py 74 =
- ) -~
- y - a A _'i\.\"-ﬂ..nin.....,...ﬂ : X -
4 , 4\\[‘ : __I..-.-||L.
A\um __ B
{ .- L] ~% ¥
= T % " v 1 | B8
* o ’ LAy
-— [} = . - . .....4‘.. = d
— % 1 -
e Nt LA
i - i
= ] \ 4
T - = \ S
¥ - J:JJ.___.. = i - ..-. 1 M .
= /! a Yy
e/ gt Y
" -

* Unigque leaf structure

allows leaves to absorb

Iarge guantities of water

1.50%%.%
-:' b

; '., "/‘,ﬂ_




Sphagnum (Peat) Mosses

e Thick deposits of
partially
decomposed

MOoSS accumulates

e Deposits are known
at Peat



Sphagnum and Peat are Harvested
for Agriculture and Fuel

SPHAGNUM MOSS
WISCONSINS INVISIBLE INDUSTRY

Marshy sections of Jackson, Monrce, Wood and
€lark countles produce large quantities of
Sphagoum moss, providing a major but lidtle
koown state resource. The ability of Sphagnum
10 hold 20 times its weight in water makes it
invaluable for keeping plants aml nursery
gtock alive in shipment. [t 15 also used in

hydroponic gardening, for alr shipment of
flowers, and because it 1s sterlle it 15 msed In
surgbcal dressings and in seed germination
to prevent fungus attock In seeds. Sphaygnom
replaces Hself 1o the central wetland marshes
after harvest and is ready to be pulled agaln
every three years, Harvesi seasons run from
spring until marshes freeze In the fall. Cver
00,000 hales are pulled anmualky for shipment
all over the world. Mo other state prodoces
Sphagoum commercially.

Erected 1974




Acid pH and capacity for water retention
make sphagnum a popular soil amendment




Sphagnum (Peat) Mosses

 Peat has been
harvest for
centuries and
burned for fuel



Bodies buried in Sphagnum Bogs
are well preserved

e Acid/anoxic
environment retards
bacterial growth

£ ‘ Short video Mummies Frozen in Time ‘

THE MYSTERIOUS
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Land Plants fall into two major
groups

* Non vascular il
e Vascular p




Vascular Plants

e Vascular tissue

e Some are
seedless

e Others produce
seeds




Seedless Vascular Plants

Club/Spike Mosses

T | [ n 7. S




Whisk Ferns




Whisk Ferns

e Dichotomous branching stems

\/ Psilotum nudum




Whisk Ferns

 NoO roots — underground
rhizome only

f/  SCALELIKE
Fy DOUTGROWTH

AERLAL




Whisk Ferns

e No leaves-
stem
appendages
are called
enations




Whisk Ferns

e Sporangia attached
laterally on stem




Whisk fern, Psilotum

aerial
stem




dapt ‘.a moa grows
elther on the forest
floor or in tiie {rees.

lllustration byt John Dawson






Seedless Vascular Plants

Club/Spike Mosses
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Plants with leaves have either
microphylls or megaphylls

e Microphylls
have a single
vascular
stranc

 Megaphylls | '
have a '
network of o \

vascular
strands




Club and Spike Mosses

e Stems, roots and
leaves

e Leaves are
microphylls

STROBILUS

ADVENTITIOUS
ROOT

) LEAF
(MICROPHYLL)

MATURE
SPOROPHYTE
(2n)

STEM




Club and Spike Mosses

e Sporangia
produced In axils
of leaves




Club and Spike Mosses

e Sporangia
produced
In axils of
leaves

LY
Longiludinal Seelion
of Strobilus:
Consisting of a eentral slem supporting
a cluster of sporophylls each with one
SpPOTAnEIm




Phyllotactic Transitions in Diphasiastrum digitatum

RESEARCH GOALS:

Xiaofeng Yin

Characterize phyllotactic patterns of D. digitatum at the level of the shoot apical meristem over three years of

development.

Identify phyllotactic pattern transitions of D. digitatum at the level of the shoot apical meristem (SAM).

1. Diphasiastrum digitatum

has horizontal rhizomes
with spirally arranged
lycophylls.

2. The rhizome gives rise
to vertical aerial axes
in a pseudo-distichous
arrangement which
also have spiral
phyllotactic pattern of
lycophylls.

Each aerial axis produces two
vegetative branches every year.
The vegetative branches
produce photosynthetic
lycophylls in a decussate
phyllotactic pattern.

During the third and/or fourth year, some of
the vegetative brachlets become radially
symmetric whereas others remain
dorsiventral.

Radially symmetric stems undergo
transformation into reproductive organs
(sporangiophores) which have spirally
arranged lycophylls on the proximal stalk,

And sporophylls subtending sporangia
arranged in a tricussate phyllotactic pattern
on the distal stalk.




-|I_ % s o i !
i Steve Solum/Bruce Coleman, inc.

' rhizome

strabiui% %}f

Club moss,
Lycopodium

%

aerial
stem

leaves
(microphylls)
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Seedless Vascular Plants

Club/Spike Mosses
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Horsetails and Scouring Rushes




Horsetalls and
Scouring Rushes

e Stems jointed

e Branches whorled
around stem

‘ Ribbed stem

Branches

; ‘ Leaves

‘Rhizome




Horsetalls and
Scouring Rushes

e Stems ribbed

e Silica in cells of the
epidermis




Horsetalls and
Scouring Rushes

Leaves small

Reduced megaphylls

Whorled at nodes

Underground rhizome with Roots

. Ribbed stem

Branches

/ / ‘ Leaves

‘Rhizome




Horsetalls and
Scouring Rushes

e Spores produced In
terminal strobilous
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. Ribbed stem

Branches

{ @ ‘ Leaves

‘Rhizome




Horsetall,
Equisetum

branches

leaves
node

rhizome




Seedless Vascular Plants

Club/Spike Mosses
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i John Gerlach/Visuals Unlimited

Maidenhair fern,
Adiantum pedatum

© Walter H. HodgedPeter Arncid, Inc.

Hart’s tongue fern,
Campyloneurum
scolopendrium

Royal fern,
Osmunda regalis
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Fern stems grow vert
horizontally

—_—

cally or

ADULT
SPOROPHYTE
(2n)

YOUNG LEAF (FIDDLEHEAD;

B RHIZOME

ADVENTITIOUS
ROOT




Spores are produced on underside

of megaphylls

ol
- w

LEAF
(MEGAPHYLL)

" SORI

.

, ADULT
SPOROPHYTE
(2n)

. 14 YOUNG LEAF (FIDDLEHEAD)
andll- RHIZOME

ADVENTITIOUS
ROOT




Spores are produced In clusters
called Sori




Sori of many ferns are covered by
an Indusium




Sori of many ferns are covered by

IUIM

an Indus




Seedless Vascular Plants

PLANT

STEMS

LEAVES

SPORANGIA

Whisk Ferns

Dichotomous
branching

None

Lateral

Club/Spike

Mosses

Yes

Microphyll

Axil of microphyll

Horsetails

Ribbed and
Jointed

Reduced
megaphyll

Terminal
strobilous

Ferns

Vertical or
horizontal

Megaphyll

Underside of
megaphyll




