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Kingdom
PLANTAE

Chapters 24 & 25



Distinguishing Kingdoms
What is the one major difference between viruses, 

bacteria, protists and fungi (related to life)?

Of bacteria, protists and fungi, which are prokaryotic 

and eukaryotic?

Why are fungi not considered plants?

What two types of organisms exist related to food 

production?



Distinguishing Kingdoms
What is the one major difference between viruses, bacteria, 

protists and fungi (related to life)?

ÅViruses are non-living; the other kingdoms are living.

Of bacteria, protists and fungi, which are prokaryotic and 

eukaryotic?

Å Bacteria are prokaryotic (no membranes); protists and fungi are eukayotic
(organelles, nuclear membrane).

Why are fungi not considered plants?

ÅFungi do NOT have vascular tissue (xylem and phloem).

What two types of organisms exist related to food production?

Å Heterotrophs cannot make their own food (Fungi, Animals). Consumers.

Å Autotrophs can make their own food (some bacteria, protists, all plants). 
Producers.



What is a 

Plant?



What is a 

Plant?

1. Plants are members of the Kingdom PLANTAE.

2. All plants are MULTICELLULARand are composed 
of EUKARYOTICcells.

3. All plants have CELL WALLS composed of CELLULOSE.

4. All plants carry out PHOTOSYNTHESIS(Autotrophs) 
using the green pigment,  chlorophyll.

5. Life Cycle exhibits Alternation of Generations.

6. Plant Embryo is protected.



By the end of this lesson, you should be able to:

ÇExplain the importance of plants and their general life cycle?

ÇDescribe the taxonomic diversity of plants (bryophytes and 

tracheophytes).

ÇDistinguish characteristics of bryophytes (gametophytes, 

rhizoids, etc.) and tracheophytes (seedless, seeds, cones, 

flowers, cotyledons).

ÇUnderstand the basic tissues found in all tracheophytes and 

how plants grow.

ÇLearn to use a dichotomous key to identify plants (trees).

ÁScience Practice: Lab Tree Identification ïDichotomous Key 

Lesson Objectives



Life could not exist on earth 
without plants. 

1. Plants are the primary 
producersin every food 
chain.

2. Plants carry out photosynthesis, producing glucose 
from CO2 and H2O.        

BOTANY= Study of Plants



3. The plant uses this glucose as a source of energy, 
but much of this glucose is passed up the food 
chain.  Herbivores eat the plantsand carnivores eat 
the herbivores.  

As a result, an amount of the glucose 
produced by the plant is passed to 

the next step in the food chain.



4. Not only do plants provide the base for food chains, they 
provide oxygenfor animals as well as shelter and nesting 
sites.
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ÁAll Plants exhibit 
Alternation of 
Generations.

ÁThey have 2 different 
forms in which they 
exist:

ÁSporophyte (spore 
producing) (diploid - 2n)

ÁGametophyte (gamete -
producing) (haploid - n)

Alternation of Generations
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Alternation of Generations

ÂDiploid (2n) sporophyte stage 
produces haploid spores by meiosis.

ÂHaploid spores undergo mitosis to 
produce gametophyte stage.

ÂGametophyte makes gametes (eggs 
and sperm) by mitosis.

ÂFertilization: Zygote (2n) produces 
the new sporophyte (2n ).



[ŜǘΩǎ ǎǳƳƳŀǊƛȊŜ ǘƘŜǎŜ ŘŜǘŀƛƭǎ ōȅ ŦƛƭƭƛƴƎ ƛƴ ǘƘŜ Ŧƭƻǿ ŎƘŀǊǘ
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Sporophyte
Plant
(2N)

Spores
(1N)

Spores develop into 
new individuals called 

Gametophytes.

Gametophytes 
produce gametes by 

mitosis.

Egg  (1N)

Sperm (1N)

Zygote
2N

Sporophyte plant 
produces spores by 

meiosis

Fertilization of 
gametes

The zygote 
develops into the 
sporophyte plant.

[ŜǘΩǎ ǎǳƳƳŀǊƛȊŜ ǘƘŜǎŜ ŘŜǘŀƛƭǎ ōȅ ŦƛƭƭƛƴƎ ƛƴ ǘƘŜ Ŧƭƻǿ ŎƘŀǊǘ



Plant Diversity



Creation of the Plant 
Kingdom

Genesis 1: 11 - 13
11And God said, Let the earth 
bring forth grass, the herb 
yielding seed, and the fruit tree 
yielding fruit after his kind, whose 
seed is in itself, upon the earth:
and it was so.

12 And the earth brought forth 
grass, and herb yielding seed after 
his kind, and the tree yielding fruit, 
whose seed was in itself, after his 
kind: and God saw that it was 
good.

13 And the evening and the morning 
were a third day.ó



ά!ƴŎŜǎǘǊŀƭέ Green (photosynthetic) Algae are 
thought to have led to the evolution of 4 major 

groups of living land plants:

Green algae
ancestor

Mosses and 
Liverworts

Ferns

Gymnosperms 
(Cone-bearing 

plants)

Angiosperms
(Flowering plants)

Vascular
Tissue

Seeds

Flowers 
and 

seeds 
inside 
fruits



²Ƙŀǘ ƎǊƻǳǇ ƻŦ Ǉƭŀƴǘǎ ǿŀǎ ǘƘŜ ŦƛǊǎǘ ǘƻ άŜǾƻƭǾŜέ ŦǊƻƳ 
the green algae ancestor (which are simplest)?



Do the mosses and 
liverworts have vascular 

tissue?



Do the ferns have 
vascular tissue?

Do the ferns 
have seeds?



What two features allowed 
the gymnosperms and the 
angiosperms to thrive in 
terrestrial environments?



How are the angiosperms different 
than the gymnosperms? 



Classification of Plants

All plants are either Vascular
plants or Nonvascularplants.

Vascular Plants have vascular tissue and 
Nonvascular Plants do not have vascular 
tissue. 

Vascular tissue is tissue that conducts 
food and water throughout the plant.



Classification of Plants

Xylem
Carries water 
and minerals 
up the plant 
from the 
roots; 
consists of 
dead cells.

Phloem
Carries food (sugars) down the plant 

from the leaves; consists of living cells.



VASCULARplants are 
referred to as 

άTracheophytesέΦ  



NONVASCULARplants are referred to as 

άBryophytesΦέ  
They DO NOT have vascular tissue.

The bryophytes includeMossesand Liverworts.



Tracheophytes(Vascular Plants) are further subdivided 
into "Seed Plants" and "Seedless Plants".

The seed plants do 
produce seeds.

The seedless plants do not 
produce seeds.  

Seedless plants include the 
Ferns.



Angiospermsare the Flowering Plants.

Gymnospermsare the Cone-bearing Plants.



The Angiospermsare divided into:
Monocotsand Dicots

ăCorn is a Monocot.

Oak trees are 
Dicots.Ą

The differences between monocot and dicots will be 
discussed later in the Unit.



Kingdom Plantae

Complete the 
graphic organizer for 
plant classification.



Kingdom Plantae

Nonvascular Plants
(Bryophytes)

Liverworts and Mosses

Vascular Plants
(Tracheophytes)

Seedless Plants Seed Plants

Ferns

Gymnosperms
(cone-bearing)

Angiosperms
(flowering)

DicotsMonocots

[ŜǘΩǎ ǎǳƳƳŀǊƛȊŜ ǘƘƛǎ 
information on the 

flow chart



BRYOPHYTESé

ÅBryophytes are Nonvascular Plants.  

ÅThis means they have ƴƻΧ

Χ ǾŀǎŎǳƭŀǊ ǘƛǎǎǳŜ όȄȅƭŜƳ ƻǊ ǇƘƭƻŜƳύ.  

ÅThese plants can draw up water by osmosis
only a few centimeters above the ground.  

ÅThis prevents them from growing very big.

ÅHave Life Cycles  dominated by 
Gametophytes.



Liverworts

Hornworts

Mosses



ÅBryophytes produce
motile gametes 

Åand must have water
to reproduce.  

ÅDuring part of their life 
cycle, they produce 
spermthat must swim

Å through water to reach 
the egg.  

ÅThey must live in places 
where there is rainfall 
or dew for at least part 
of the year.



Bryophyteshave ƴƻΧ
ΧǘǊǳŜ ǊƻƻǘǎΣ ǎǘŜƳǎ ŀƴŘ 

leaves.

They have Rhizoids.  
Rhizoids are root-like 

structuresthat anchorthe 
plant to the ground. 

Rhizoidsare capable of:
absorbing water and 

minerals from the soil. 

ÅWater moves from cell to 
cell by osmosis, through 
the rhizoids,and into the 
rest of the plant.

ÅThis limits the growth of 
the plant.

Bryophytesare smalland grow 
close to the groundbecause 
they have no way to transport 
water large distances.



In bryophytes, the 
GAMETOPHYTE(haploid) is the 
dominant, recognizablestage of 
the life cycle and is the stage 
that carries out most of the 
ǇƭŀƴǘΩǎ photosynthesis.

Bryophytesshow Alternation of Generations

As members of the 
plant kingdom, they 

do possess 
chlorophylland 

carry out 
photosynthesis.



Transport system called Vascular Tissue.

Vascular Tissue is specialized to 
conduct Water and Nutrients 
throughout the plant.  

The two types of vascular 
tissue are:

XYLEM AND PHLOEM.

Vascular 
tissue

The Vascular Plants(Tracheophytes)



VASCULAR TISSUE enables plants to grow upward, 
away from the surface of the ground. 



FERNS are SEEDLESS
Vascular (Tracheophytes) plants

1. Ferns have true roots, stems and leaves.

2. The SPOROPHYTE(diploid) generation is dominant.

3. Ferns have vasculartissue  (xylem and phloem).

4. Like the 
nonvascular plants, 
they have motile, 
swimming sperm.

Water must be present 
for the fertilization of 
the Egg.  



SEEDEDVascular Plants (Tracheophytes):
Plants with the ability to form seeds.


