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What are Plants?




Multicellular
Eukaryotes
Autotrophs
Oxygenic
photosynthesis

Adapted to life on
land




Life on Land: Advantages

Plenty of light it
Plenty of CO, W10V 1a K
Space (at first)

No predators (at
first)




Life on Land: Challenges

Water availability
Dehydration
Support

Location of nutrients
_ Soil e o,

— Atmosphere Z% 7 |
Light

High UV levels
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Plant Adaptations

 Embryophytes
— Protect embryos
on parent body

— Surrounded by
protective tissue

— Nourish embryos

. —
Wall ingrowths 10 pm

sl S — —Placental transfer cell
GNEN e A == (outlined in blue)

Embryo (LM) and placental transfer cell (TEM)
of Marchantia (a liverwort)
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Plant Adaptations

' Archegonium
Gametangla remEl gEmEop ,0"""-\ with egg
I (4 .
— Multicellular g ! i 3
organs \‘.“ {‘:
B PrOdUCE ;\ptheridium
{ with sperm
¢ . “4 “ oo, "v‘ Male
A;rchegonla e ﬁ% T
eqgqgs
AN thgegl’i dia Archegﬂonia&and ant!1eridia of Marchantia (a liverwort)

- sperm



Plant Adaptations

« Sporangia
— Multicellular
organs

— Produce
spores

Spores
Sporangium

\ Longitudinal section of
, Sphagnum sporangium (LM)

Sporophyte
Gametophyte

Sporophytes and sporangia of Sphagnum (a moss)
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Plant Adaptations

Apical . :"Develop"ﬁng Apical meristems

meristem  leaves® K
$

| Apical meristem
Shoot 100 pm ©f root Root 100 pm
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* Apical Meristems
— Growing points
— Located at tips of plant structures



Plant Adaptations

e Cuticles
— Waxy Coat

— Plant
surfaces
above
ground




Plant Adaptations

* Stomata == "
— Pores In N8 o¥ B
leaves and oo L
other . g.
photosynthetic -
organs o
— Gas exchange S

(b) Surface view of a spideMdrt
(Tradescantia) leaf (LM)

Cummin,



Plant Adaptations

* Vascular Tissue
— Support
— Transport

— Two Types:
« Xylem
* Phloem




Plant Adaptations

« Secondary Compounds

— Defense

« Toxins: Digitalis

» Antifeedants: Tannins
— Support

* Lignin
— UV Protection

* Flavonoids




Plant Adaptations

« Secondary Compounds

— Sporopollenin
* Spore coat
« Pollen coat



Gametophyte Gamete from

(n) another plant
Mitosis Mitosis
@
2 Spore Gamete/@
MEIOSIS FERTILIZATION
@/Zygote
Mitosis

Sporophyte
(2n)

Alternation of generations
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1.2 bya:
First multicellular eukaryotes 535-525 mya:
Cambrian explosion g5 mya:

2.1 bya: (great increase Colonization
First eukaryotes (single-celled) in diversity of of land by

animal forms) fungi, plants,

and animals

3.5 billion years ago (bya):
First prokaryotes (single-celled)

1,500
1,000
500

4,000
3,500
3,000
2,500
2,000
Present

Millions of years ago (mya)
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Plant Evolution

(a) Fossilized spores

« Earliest body
fossils of plants
— 4/5 mya

— Plant spores in
plant
sporophyte
tissues

(b) Fossilized
sporophyte tissue




ANCESTRAL
ALGA
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Red algae
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ejAydoydans



Charophyceans

o Sister taxon

* Molecular
evidence
— Nuclear DNA
— Chloroplast DNA




Charophyceans

 Shared Traits

— Peroxisome
enzymes

— Flagellated
sperm




Shared Tralits

Charophyceans

— Phragmoplasts



Charophyceans

« Shared Tralts
— Rosette-shaped

cellulose ., .

synthesizing » ;

complexes ; &
¥




@) Origin of land plants (about 475 mya)
@ Origin of vascular plants (about 420 mya)
€) Origin of extant seed plants (about 305 mya)
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Liverworts %

Hornworts

Mosses % I 2

Lycophytes (club mosses,
spike mosses, quillworts)
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Gametophyte Gamete from

Finally, |

(n) another plant :
Mitosis Mitosis | made it!
‘n
‘n) = You got
y °Pore Gamete questions?
MEIOSIS

//—N\\
(2n ~Zygote

Mitosis

Sporophyte
(2n)

Alternatlon of generatlons
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THANK YOU FOR YOUR
ATTENTION




