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Major Groups of PlantsMajor Groups of PlantsMajor Groups of Plants
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Learning OutcomesLearning OutcomesLearning Outcomes

• Major Groups of 
Plants

• Bryophytes

• Seedless Vascular 
Plants

• Gymnosperms

• Angiosperms

• Plant Evolution
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Non Vascular PlantsNon Vascular PlantsNon Vascular Plants

• Division -Hepatophyta
– Liverworts

• Flat thallus

• Asexual reproduction via 
gemmae

• Division - Anthocerotophyta
– Hornworts

• Similar to liverworts BUT 
elongated sporophyte (horn)
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MossesMossesMosses

• Division Bryophyta

• No true leaves

• Small size

• Restricted to damp 
habitats

• Poikilohydric

• BUT very common and 
successful group
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MossesMossesMosses
• Grow as colonies
• No vascular Tissue 
inside plants

• Water conducted 
upwards BETWEEN 
stems

• 15,000 species
• Every continent 
including 
Antarctica

• Important ‘pioneer’
species colonizing 
bare soil
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Moss Life CycleMoss Life CycleMoss Life Cycle

• Alteration of 
generation

• Haloid
Gametophyte (n)

• Archegonium
– Female egg

• Antheridium
– Swimming sperm

• Fertilization �
• Sporophyte (2n)
• Produces haploid 

spores
• Grow into 

gametophyte
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Vascular PlantsVascular PlantsVascular Plants

• Appeared ~ 400 Million 
Years Ago

• Xylem vessels conduct 
water from roots to leaves

• Phloem conducts organic 
compounds
– Sucrose

• From leaves to roots
• ‘Veins’ of leaves = vascular 

bundles (both xylem and 
phloem)
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Seedless Vascular PlantsSeedless Vascular PlantsSeedless Vascular Plants

• Division – Lycopodiophyta –
– Club Mosses

• Spores produced in 
terminal strobilus

• Dominant Plant form during 
Carboniferous Period 360-
300 MYA

• Coal Deposits

• Division- Pteridophyta
• Ferns and Fern Allies
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Fern AlliesFern AlliesFern Allies

• Vascular Tissue

• Lack true roots
– Simple hair-like 

rhizoids

• Reproduce by spores

• Equisetum

• Horsetails

• Spores produced in 
terminal strobilus
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Fern Life CycleFern Life CycleFern Life Cycle

• Sporophyte (2n) dominant 
generation
– Sorus produce spores
– Sporangium produces 

haploid (n) spores by 
meiosis

• Spores develop into 
gametophyte
– Produces gametes

• Swimming sperm from 
antheridia 

• �fertilize female egg 
retained in archegonia

• Fertilization produces (2n) 
sporophyte
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Seed Plants -

Gymnosperms

Seed Plants Seed Plants --

GymnospermsGymnosperms

• Gymno = naked

• Sperm = seed
– Seeds not enclosed 
in a fruit

• Seed
– Sporophyte embryo 
plus food supply 
within protective 
seed coat

• Dormancy allows 
seeds to wait out 
harsh conditions
– Winter

– Summer drought
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Gymnosperm 

Diversity

Gymnosperm Gymnosperm 

DiversityDiversity

• Cycads

• Ginkgo

• Welwitschia

• Gnetum

• Ephedra
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ConifersConifersConifers

• Cone-bearing trees
• Male pollen-cones
• Female seed-cones
• Leaves reduced to 

needles
– Reduces water loss

• Bark and leaves 
protected by resin
– Softwood

• Tallest trees in the 
world
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Conifer DiversityConifer DiversityConifer Diversity

• Pinaceae
– ~ 235 species

– Pines, Spruce, Fir, 
Hemlock, Cedar, Larch

• Cupressaceae
– ~135 species

– Cypresses, Junipers, 
Redwood, Sequoia, Bald 
Cypress
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Being EvergreenBeing EvergreenBeing Evergreen

• Most Conifers are also 
evergreen

• Leaves are NOT shed 
each fall

• Each leaf may live for 
several years

• Adaptation to soil 
infertility OR water 
scarcity

• ~45 years Bristlecone 
Pine
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AngiospermsAngiospermsAngiosperms
• Flowering Plants

• ‘Enclosed’ ‘seed’

• Fruit forms from 
ovary

• Today 235,000 
species in 350 
families

• First flowering 
plants appeared ~ 
125 MYA
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MonocotyledonsMonocotyledonsMonocotyledons

• Class Liliopsida
• Parallel leaf veins
• One seed leaf 
(cotyledon)

• Fibrous 
(adventitious) roots

• Vascular bundles 
scattered

• Floral parts in 3’3
Sagebrush Mariposa Lily

(Calochortus macrocarpus)
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DicotyledonsDicotyledonsDicotyledons• Class 
Magnoliopsida

• Reticulate leaf 
venation

• Two seed leaves

• Taproot

• Vascular bundles 
in ring

• Floral parts in 4 or 
5
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First Land PlantsFirst Land PlantsFirst Land Plants

• Ancestors green algae
• Land plants colonized land 

from freshwater margins
• Lower Devonian

– 400-385 MYA

• Had to:
– withstand desiccation

• Waxy cuticle

– Support own weight against 
gravity

– Transport water
• Xylem and lignin

• Early vascular plants
– Rhynia
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Moss Life Cycle AnimationMoss Life Cycle AnimationMoss Life Cycle Animation

• Moss Life Cycle (Sadava et all, Life)

• http://bcs.whfreeman.com/thelifewir
e9e/default.asp#542578__591882_
_
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