Plant Evolution and Diversity

Reading: Chap. 30
I. What is a plant?
A. Basic structure and function
B. Why are plants important?
C. What are plants, evolutionarily?
D. Problems of living on land
11. Overview of major plant taxa
A. Bryophytes (seedless, nonvascular)
B. Pterophytes (seedless, vascular)
C. Gymnosperms (seeds, vascular)
D. Angiosperms (seeds, vascular, and flowers+fruits)
1. Major evolutionary trends
A. Vascular tissue, leaves, & roots
B. Fertilization without water: pollen
C. Dispersal: from spores to bare seeds to seeds in fruits
D. Life cycles - reduction of gametophyte, dominance of sporophyte

A. Plants: fundamentals

What does it do?
- Photosynthesize
- CO, uptake
- O, release
- Water loss
- Water and nutrient uptake
- Grow
Where? Which directions?
- Reproduce

Fig. 1.10, Raven et al.

B. Importance of plants PR

t
1. Food — agriculture, ecosystems ‘ﬁgf ’:’/ﬁ Eomiey,

2. Habitat

3. Fuel and fiber

4. Medicines

5. Ecosystem services

Water erosion

C. Where do plants fit, evolutionarily?

How are protists related to higher plants?
Algae are eukaryotic photosynthetic organisms
that are not plants.

Relationship to the protists
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1. Photosynthetic protists are spread throughout many groups.

2. Plants are most closely related to the green algae, in particular, to the
Charophyceans.

3. Plantae has expanded to include green algae, red algae and glaucophyte
algae. What is in common?

What are the defining traits of plants?

- Multicellular, eukaryotic, photosynthetic autotrophs
- Cell chemistry:

- Chlorophyll aand b

- Cell walls of cellulose (plus other polymers)

- Starch as a storage polymer




“Land” plants only

- Apical meristem

C&R 29.3

All “Land” plants

(some but not all green algae)
- Alternation of generations (sporic life cycle)

C1 Haploid ()
C&R 29.6 [lDipioid(2n)

“Land” plants only

- Multicelluar gametangia:
antheridia and archegonia

Moss life cycle

. samatephyte for nutrition,

“Land” plants only
- Multicellular, dependent embryos - “Embryophytes”
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Seeds package an embryo with a
food supply.
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The Phylogeny of Green Plants

Green plants

Land plants

Vascular plants

N Greenaigae Ability to live on land

Nonvascular plants
P Chioroplasts containing chlorophyll a + b and f-carotene

N\ Seettess vascuar plants

D. Problems of land life:
Adaptations for living in air




1. Desiccation of plant

[ Cutiche in a waxy Layer that
prevents water koss from stems.
and leaves,

Cuticte

Misist
el

Fig. 30.10

REE, Fig. 1.10

- Water conservation - epidermis w/cuticle,
stomata, guard cells

2. Resource
acquisition - water
and minerals

- Roots
REE, Fig. 1.10

3. Light acquisition

c. Fluid transport
- Vascular tissue, xylem and phloem

4. No water for reproduction

a. gamete dispersal and desiccation
b. spore dispersal and desiccation

a. Surface afe’d/ L
- Leaves ]

b. Fight gravity | B
- Support / :

gumetophyte for rerisisn.

- Fertilization and dispersal that are independent of water (some).

Il. Overview of Taxa

1. Bryophytes
Nonvascular plants do not have vascular tissue
to conduct water and provide support.
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Liverworts (Hepaticophyta) ~ Hornworts Mosses (Bryophyta)

~6500 species, moist (Anthocerophyta) ~12,000 species,

environments ~100 species widespread




Bryophyte ecology:
a. Groundcover and epiphytes

Groundcover

Epiphytes

Bryophyte ecology: b. Global carbon cycle

Figure 127 Global compartmen

s of €O (Edmonds 1992:14.)

B. Seedless vascular plants (Pteridophytes)

Seedless vascular plants have vascula

A

ue but do not make seeds.
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What’s new?

1. Vascular tissue, true leaves, true roots
2. Sporophyte dominant

Ferns: Sporophyte is large and long lived but, when young, depends on
gametophyte for nutrition.

Other SVP developments: true leaves
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rasexe C. Seed plants - Gymnosperms

1. Gymnosperms: Who are they? H // Tl i // »

Seed plants have vascular tissue and make seeds.
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Nonvascular plants Chioroplasts containing chiorophyl a-+ b and B-carotene ' Gnetophyta - 3 genera, 70 spp.
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Conifers

Most photographed

Monterey cypress

Conifers

Widespread (boreal forest,
temperate rain forest)
Very importal
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Conifers

Wet conditions

Black spruce

Conifers

Dry conditions

Juniper

3. What’s new?

a. Secondary growth

b. Continued g’phyte reduction
c. Pollen and heterospory

d. Seeds

D. Seed plants: Angiosperms

(Phylum Anthophyta)
~270,000 species
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Angiosperms

Oldest living.

1. Who are they? ...

an
ineages las Monocots  Eudicots

Monocots:
~ 60,000 spp.
Lilies, orchids,
grasses, palms

Dicots: & i
Most of the rest % 3
Trees, shrubs, forbs
Eudicots and ‘other’

veins inleaves  Flowar patals

Vascular tiisue  Parallel
scattered  fbundies of vascular tivuse)  multiples of 3

Flower petals im
multiphes of 4 or 5

2. Why are they important?

a. Most diverse phylum, huge radiation
b. Base of many terrestrial food webs
c. Basis of agriculture
Fruits
Vegetables
Grains
d. Secondary compounds — drugs, medicines

I11. Major Evolutionary Trends

A. Structure: Vascular tissue, leaves, & roots

B. Reproduction: Fertilization without water: pollen

C. Reproduction: Dispersal of progeny: from spores to
bare seeds to seeds in fruits

D. Life cycles = reduction of gametophyte, dominance
of sporophyte

A. What Is “vascular tissue

and what does it do?
1. Xylem

- water and nutrients up from
roots to stem, leaves: one way

- hollow

- dead at maturity

- secondary cell walls, lignin
2. Phloem

- photosynthate from leaves to
roots, shoots, meristems

- living at maturity
- no secondary cell walls

3. Evolutionary Sequence Observed in Water-
Conducting Cells
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Tracheids have gaps in their secondary cell walls.
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4. Secondary growth

a. In Gymnosperms
b. (lateral meristem - draw)

B. Fertilization without water
1.pollen and heterospory

Conifers: Sporophyte is d
sporophyte for nutrition.
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2. Flowers - more efficient fertilization (pollination)

— [y
Anther . \

Stamen = microsporangia ¢ Piament
Ovule = megasporangium plus
integuments
Carpel = stigma + style + ovary
Petals and sepals = modified A.'

leaves, attract pollinators

C&R, 30.13 g

Co-evolution with animals

(a) Carrion flowers smell like b} bird-polli d () Bumble-bs i d
rotting flesh and attract flowers are red and have long  flowers are often bright purple.
carrion flies. tubes with nectar at the base.

Figurs 3930 Riolegical Science, Jie
© 360 Pessson Premtice Hall, inc.

Many crops depend on natural pollinators
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ttp: . berkeley 10/25_pollinator.shtml

(a) Horseflies have a short probosci (b) T g flies have a long
and pollinate short-spurred orchids. proboscis and pollinate long-spurred
orchids.
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Tanglewing fly

Disa draconis from
mountain habitat

Figues 931 Biolegical Science, 2ie
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http://www.pbs.org/wnet/nature/bestofnature/video.html
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C. New mode of dispersing progeny
1. Seeds

Conifers: Sporophyte is domi hyte depends on
sporophyte for nutrition. rotengrins
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Seed formation

Integuments
Seed coat
Female -
Spore wall (derived from
Megasporangium — a integuments)

Food supply

2. Fruits - more efficient dispersal

Pine seed

C&R, 30.15

Fruits - different kinds

Animal dispersed - eaten

Animal dispersed - riding
Coevolution with animals

30.20, 30.25

Water-dispersed

3. Angiosperm life cycle
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2. Bryophyte lif
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