Introduction to Plants:
Evolution, Characteristics and
Life Cycle

BIOL 1407
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What are Plants?

. Photo Credit: Doyle Cross, El Yunque, Puerto Rico
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Plants

 Multicellular it

« Eukaryotes T

« Autotrophs

« Oxygenic
photosynthesis

« Adapted to life on
land

Photo Credit: Doyle Cross, El Yunque, Puerto Rico
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Life on Land: Advantages

* Plenty of light el g
* Plenty of CO, W TRl e
« Space (at first)

» No predators (at Wil
first) IS A

Photo Credit: Mike Sykes, BIOL 1407 2004

€aikd

STUDENTS-HUB.com


https://students-hub.com

Life on Land: Challenges

« Water availability
« Dehydration
e Support

 Location of nutrients Z :
~ Soil : PR
— Atmosphere b 3 |
* Light 7
* High UV levels

Photo Credit: UNK, Vieques Field Trip 2008
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Plant Adaptations

« Embryophytes
— Protect embryos
on parent body

— Surrounded by
protective tissue

— Nourish embryos

. —
Wall ingrowths 10 pm

: S ——Placental transfer cell
e *o e .| (outlined in blue)

——

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

Gametangia

— Multicellular
organs

— Produce
gametes

— Two types:

« Archegonia

- eggs

« Antheridia
- sperm
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Antheridium
with sperm
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Archegonla and antherldla of Marchantia (a liverwort)
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Plant Adaptations

i S
Sporangla Sporanpgcztrjeri
— Multicellular
organs

— Produce
spores

| Longitudinal section of
, Sphagnum sporangium (LM)

Sporophyte
Gametophyte

Sporophytes and sporangla of Sphagnum (a moss)
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Plant Adaptations

Apical . :"Develop"ihg Apical meristems

meristem  Jeaves® R

of shoot

Apical meristem
Shoot 100 um ©f root Root 100 pm

Copyright @ 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.

* Apical Meristems
— Growing points
— Located at tips of plant structures
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Plant Adaptations

* Cuticles
— Waxy Coat

— Plant
surfaces
above
ground

Photo Credit: BIOL 1407
student, Austin Nature Center
field trip, 2006
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Plant Adaptations

 Stomata

— Pores in
leaves and
other

organs
— Gas exchange

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

Cumminy
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Plant Adaptations

e Vascular Tissue
— Support
— Transport

— Two Types:
¢ Xylem
* Phloem
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Plant Adaptations

» Secondary Compounds i
— Defense
« Toxins: Digitalis
» Antifeedants: Tannins
— Support
 Lignin
— UV Protection
« Flavonoids
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Plant Adaptations

e Secondary Compounds

— Sporopollenin
« Spore coat
« Pollen coat
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Gametophyte Gamete from

(n) another plant
Mitosis Mitosis
m
@~Spore Gam ete/@
MEIOSIS FERTILIZATION
@/Zygote
Mitosis

Sporophyte
(2n)

Alternation of generations
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1.2 bya:
First multicellular eukaryotes 535-525 mya:
Cambrian explosion 5 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
— 475 mya

— Plant spores in
plant
sporophyte
tissues

(b) Fossilized
sporophyte tissue
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ANCESTRAL
ALGA
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Red algae
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@ 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)

Pterophytes (ferns, Gl
horsetails, whisk ferns) 2
1 _.iu

Gymnosperms

Angiosperms \l (
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