Evolution of land plants <ULl | glat

We have seen how land plants caused dramatic changes
in the earth’s atmosphere and climate.
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We discussed four major steps in plant evolution:
1. Land invasiondwlyl 53¢

2. Vascular structures ( (gl Jail) alai 0585 Xylem +
phloem)

3. Seeds ugdd) (n s

4. Flowers JR ¥ (s
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Each stage has living members on earth today.
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1. Land invasion
Bryophytes <l )l jall skt ¢ 85 a4l
(7?7??Green algae ¢! _p=all Qllabll (4)

g
Non-vascular, terrestrial plants

(no xylem and phloem)



Bryophytes<l ) a1l - mosses,
hornworts<\ all & liverworts
Lkl
-Near bodies of water.
-Sperm swim to fertilize eggs.

- Sperm produced 1n antheridia (sing.
antheridium) S jleadl)

-Eggs produced in archegonia( sing.
archegonium) s &Y Sleal))

-Heterosporous - two spore types give rise to
separate male & female gametophytes.



Moss (continued)

* Sperm fertilize eggs in archegonia.

« Zygote develops into the and
grows out of the archegonia.

* Sporophyte independent of the
gametophyte.
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Advances 1n bryophytes:
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Moss sporophytes
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Hornworts
o9 ASporophytes are elongated horns







Liverworts <uasll- most common in tropical forests.
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www.nps.gov/olym/invliv.htm



2.Vascular structures
(Xylem + phloem)
) ¢ g 1AL g1
Jia) Azite 51 gdal) daganl)
Ferns and <lwwd ol
their allies)
(Seedless vascular
plants)



Origin of vascular plants

S1ze of land plants restricted by ability to
transport nutrients between roots and
shoots. s 23a% )l Gl (Y (Algdll anall
ey Al e dde W o e calual) 308
oSl

Water & minerals: roots = leaves
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Photosynthate: leaves = roots

ph]oem A.L.u\j.\ a_a\_uj\ c«\j;\



Two-way transport system

* Xylem - water & minerals upward

long tube of dead cells

* Phloem - photosynthate downward

Living tissue, cells organized as long tubes
for photosynthate



How do tall trees resist breaking
in wind? 4l shall CULA aaal Cas

e Lignin J) 33 2 a5 g

Xylem walls are lignified.



Cooksonia - early vascular plant

Dominant
sporophyte.

15-20 meters
tall

Sporangia:
case where
SpOres
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Seedless vascular plants

First appeared 360 million years ago.

Sporophyte now dominant in the
life cycle.

=58l skl s Llla ailudl ) ghall



3 divisions of vascular seedless
plants _ sl daaxll 4dle ol SUL

1. Lycophytes 4 saall <y ) jall
2. Horsetails ©lilas LAl
3. Ferns &byl
A gl )



Lycophytes - club mosses

'

fig.cox.miami.edu/~161hon6/ project.htm

www.fmarion.edu/~bio106lab/ bryophyte.html




Lycophytes s sall &b 5 5l

- sporangia borne on sporophylls. What are the
sporophylls? ( )

Gametophytes - non-photosynthetic, fed by symbiotic
fungi.

About 1000 species today.
Can be homosporous or heterosporous

What 1s the difference between homosporous and
heterosporous? (



Equisetum - horsetails

** Underground
rhizome from
which vertical
stems arise.

** Some stems
bear spores.




Horsetails - Equisetum
single genus - 15 species

Along stream banks.

Homosporous only.

Gametophyte 1s photosynthetic, free-living, a few
mm long
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Ferns _tiisllare homosporous

* 12,000 species, mostly tropical.
* One type of spore.
* Up to several meters tall.

* Gametophyte contains antheridia and
archegonia.

* Sporangia (sor1) on leaf undersurface.
BN o) =l e 3a 63 5(sing. sorus)



Ferns - water required for gamete
fertilization gz s) 3ll (5 )5 sl

* Sperm are flagellate.
* Sperm must swim to reach eggs.

* Vascular seedless plants in damp

places.
AJJ\_\M\_\MA_\]\_\]\ BJ}A\ U“Jj o



Fern life cycle
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Life cycle of a fern: mature fern_skill JaiSa i ju &l
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Life cycle of a fern: sporanium




Life cycle of a fern: mature sporangium
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Life cycle of a fern: gametophyte




Fern sporophytes growing out of
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Phase 3 of Plant Evolution

Development of seed plants.

Why should we care about seeds?

Seeds were crucial to the development
of agriculture. Allowed permanent

settlements.
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Seeds replace spores as means to disperse

offspring JLEisl alus oS €1 V) (e Yay 52l |

Sporophyte (2n)
Gametophyte (n) : It Sporophyte (2n)
Sporophyte (2n) Gametophyte (n)
(a) Sporophyte dependent on (b) Large sporophyte and small, (c) Reduced gametophyte
gametophyte independent gametophyte dependent on sporophyte
(e.g., bryophytes) (e.g., ferns) (seed plants)
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Seed plants - sporophyte
becomes more 1important.

Gametophytes smaller, dependent on
sporophyte.

Another adaptation to land - diploid
sporophyte less damaged by UV light.

Gametophyte can nourish developing
seedling.



All seed plants are heterosporous.

Sperm lack flagella.
Pollen spread by wind, not water.
Pollen desiccation resistant.

Gymnosperms sl &b jle- 1st seed plants,
“naked seeds”.
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Gymnosperms - tallest, largest organisms; 2nd
oldest organism

Tallest - coast redwood, Sequoia sempervirens
110 meters

Largest - giant sequoia, Sequiadendron giganteum
1400 tons - 15 blue whales

2nd oldest - bristlecone pine, Pinus longaeva
5000 years old



Conifers U\AL 9 M‘ - most common
gymnosperms

Examples of conifers - pine, spruce, fir,
redwood, larch, Sequoia, yews,
junipers, cedars.

somdl sl Sl jladl Aile Sl LAl
isuall 5



Al LN Sla gus Hl s )



From ovule to seed.
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Gymnosperm life cycle - shd JS A
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