
Chapter 12: Diversification of the 
Eukaryotes: Plants

Where did all the plants come from?Lectures by Mark Manteuffel, St. Louis Community College; Clicker Questions by Kristen Curran, University of Wisconsin, Whitewater



While plants are renewable, Plant diversity is non-renewable

http://www.fsd2010.org/program/muller-
landau.htm

1. Food2. Fiber3. Timber4. Ecological processes
5. Medicines- Quinine- Taxol- Menthol- morphine



A plant is a ____
A. Unicellular prokaryote
B. Multicellular prokaryote
C. Unicellular eukaryote
D. Multicellular eukaryote



What makes you a plant?



Plants probably evolved from green algae about 425 million years ago



Move to LandAdvantagesMore sunlightMore carbon dioxideMore nutrients



Challenges to life on Land



Plant “family” tree

Cuticle
Vascular tissue

Seeds
Flower, fruits



Pick the right order in the plant evolution process
A. Cuticle, lignin, flower, seed
B. Fruit, seeds, flower, lignin
C. Vascular system, lignin, seed, flower
D. Cuticle, stomata, fruit, pollen



Which  helps land plants to exchange gases with the environment
A. Cuticle
B. Stomata
C. Lignin
D. Xylem



Features all land plants share:
• multicellular• Cuticle• Multicellular embryo• Alternation of generation

sporophyte↓gametophyte↓sporophyte↓gametophyte↓etc…
Photosynthesis: Most plants

Gametophyte

Sporophyte

HAPLOID
DIPLOID



Animal life cycle





How many basic groups of plants are there on Earth?
A. 1
B. 2
C. 4
D. 6
E. 100





Non-vascular:mosses, hornworts, liverworts
First Group of Plants





 Non-vascular plants such as peat moss havemany important economic and ecologicaluses, from flood control to gardening to theproduction of Scotch whiskey (shown here).



Peat Bogs: Important Carbon storageMalaysia has converted massive areas of peat swamp forest into oil palm plantations 



In both bryophytes and ferns the spores are…
A. haploid.
B. unable to travel far from the plant.
C. fertilized eggs.
D. multicellular.



Second group 
of plants: 
Seedless 
Vascular Plants



The evolution of vascular tissue made large plants possible.



Vascular Tissue (conducting tissue)
• transports nutrients & water• gives strength & support to plant• allows taller growth





The wet carboniferous era was dominated by the Ferns  
Importance of Ferns



This is a fern plant.  What is the part labeled B?
A. Haploid SporophyteB. Diploid SporophyteC. Haploid GametophyteD. Diploid  Gametophyte

A

B



Differences between a moss and a fern include…
1. Alternation of generations
2. Multicellular diploid stage in the life cycle
3. Multicellular haploid stage in the life cycle
4. Presence of a vascular system
5. Use of chlorophyll for harvesting light energy



Seeds PollenHeterospory: Microspore and Megaspore

Third group of plants: Gymnosperms



What is a seed?

Jatropha Seeds

Jatropha Seeds: biofuel
Palm seed: Cooking oil

Palm Tree seeds

Palm Tree seeds



Ginkgo



With the evolution of gymnosperms they became dominant. How come?
Cypress Pacific yew

Sequoia

Common juniper



CONES

MALE CONESThe male cone releases pollen grains that require wind to reach a female cone.

FEMALE CONEThe female cone has ovules on the protruding scales. They produce seeds when fertilized by pollen. Wind dispersal of pollen is highly inefficient. 

Cones: Reproductive Structures



10 µm
25 µm

10 µm

POLLEN houses the sperm and lets fertilization occur without water
Evolutionary 
significance of pollen?

New feature:Pollen



Male cones release pollen 
grains that are dispersed by the 
wind to ovules found beneath 
the scales of female cones.
Pollen grains release sperm that 
fertilize an egg within the 
ovule.
Fertilization creates a diploid 
embryo that matures into a 
seed.
Eventually, the seed is released 
from the female cone, and 
grows into an adult tree.

GYMNOSPERM LIFE CYCLE

1
2

3

4

MEIOSIS

HAPLOID STAGE
DIPLOID STAGE

Pollen

Diploid conifer
Embryo

FERTIL-IZATION
Ovule

Seed

Femalecone
Malecone

1

2

3

4

 The evolution of seeds by gymnosperms
eliminates the free-living haploid life
stage seen in mosses and ferns.



How are seeds formed?
 The gametophyte• a life stage that produces haploid gametes
 Pollen grains (male gametophyte) and ovules (female gametophyte)• Pollen produces a pollen tube that grows into the ovule. In the ovule, there is the egg cell and the endosperm cell, The sperm travels through the pollen tube and fertilizes the egg and a zygote (which eventually turns into a diploid embryo) is formed. Thus a seed is formed 
 The external layer of the ovule forms the seed coat.



• Winged seed from a white pine



Shore Pine

Redwood

Bristlecone pine: 
4800 yrs old!!!

Only 20 cm 
tall !!

Hyperion: 
379 ft tall !!

Conifers include the tallest 
and longest-living trees.



Great Basin National Park in Nevada is home to some of the world's oldest trees—bristlecone pines worn smooth by centuries of wind, sand, and ice.

Bristlecone Pines



“new features” in gymnosperms 
• Pollen grains
• Seed 
• Don’t release spores
• Only pollen is released



Which answer below is not true for gymnosperms?
A. Their life cycle displays alternation of generations.
B. Seed dispersal occurs via the wind.
C. The male and female reproductive structures look the same.
D. They can be extremely long lived.



COMMON CHARACTERISTICS• Distribute water and nutrients throughout the plant with a “circulatory system” of vascular tissue• Produce flowers, which produce gametes• Seeds are enclosed within an ovule
MEMBERS INCLUDE
• Flowering trees, bushes, herbs, and 

grasses (about 250,000 species)

Apple tree Water lily

French lavender Victoria plums

Fourth group: Angiosperms Angiosperms are the dominant plants today.



Which organism is most closely related evolutionarily to a strawberry bush?
A. Non-vascular plants
B. Vascular seedless plants
C. Gymnosperms
D. Algae



STAMEN
Male reproductive structure

CARPEL
Female reproductive structure

ANTHER
Produces pollen
FILAMENT
Supporting stalk

STIGMA
Sticky tip
STYLE
Elongated stalk
OVARY
Contains the ovules

Petal
Sepal



Angiosperms also release pollen

…which is carried by wind, birds, insects, animals.  



COEVOLUTION: FLOWERS AND THEIR POLLINATORS

COLORS AND PATTERNS
WHITE: Nocturnal pollinators, such as moths     

and bats
BRIGHT: Visually oriented, diurnal pollinators, 
such as birds, butterflies, 

and bees

FLOWER STRUCTURE
TUBE: Pollinators with long 
tongues, such as moths
INTRICATE/CLOSED:
Pollinators such as bees



ODORSSWEET: Pollinators with a good sense of smell, such as moths, butterflies, and beesSTINKY: Pollinators, such as flies and beetles , looking for    rotten meat on  which to lay eggs. Carrion flower smells     like a dead animalNO ODOR: Pollinators with a poor sense of smell, such as birds

COEVOLUTION: FLOWERS AND THEIR POLLINATORS



Pollination, fertilization



Honey bees losing their way b’cos of pesticides
February 7, 2013, in the Journal of 
Experimental Biology.



Papaya: Male and female flowers 
on separate trees

Male 
flower Female 

flower



ANGIOSPERM LIFE CYCLE

Male anthers release haploid pollen grains that land on the stigma 
A pollen grain produces a tube that extends through the stigma to 
the ovary. 
In double fertilization, one sperm fuses with the egg to form a 
zygote, while the other sperm fuses with the two nuclei of the 
endosperm-forming cell.
The zygote and the endosperm continue to develop within the 
ovule

1
2

3

4

1
2

3

4

MEIOSIS
HAPLOID STAGE

DIPLOID STAGE
Ovary

Pollen

Diploidflower
Seed

FERTIL-IZATION

Ovule



New features in Angiosperms
• Flowers
• Relationship with animals, birds and insects for carrying pollen
• Rapid seed production
• Fruit development

After fertilization, the ovule turns into the seed 
and the ovary turns into the fruit


