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TOPIC 2
Biodiversity and 
reproduction of plants
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During this topic we will be looking at the following:

Plants

1.Grouping of 
plants

1.1 Bryophytes 

1.2Pteridophytes

1.3Gymnosperm

1.4Angiosperm

2.Reproduction 
in plants

2.1Asexual 

2.2 Sexual 

3.Seed banks
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1. Grouping of plants:
A Phylogenetic tree can be used to show how 
evolution happened within organisms. 
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The plant kingdom is divided into four groups:
1. Bryophytes: mosses and liverworts
2. Pteridophytes: ferns
3. Gymnosperm: conifers, yellow wood
4. Angiosperms: all flowering plants
These plants are grouped according to the 
following:
• Presence or absence of: vascular tissue 

(xylem and phloem); true roots, stems and 
leaves; spores or seeds and fruit. 

• Dependence on water for reproduction. 
*[There is a decreasing dependence on water 
for reproduction from bryophyte to the 
angiosperms]
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During the life cycle of each of the four 
plant groups, two generations occur:
Gametophyte generation (haploid)
 Produces gametes (sex cells)
 Reproduces sexually 
Sporophyte generation (diploid)
 Produces spores 
 Reproduces asexually
These two generations alternate with each 
other meaning that there is an alternation 
of generations. 

5 1.1 Bryophyte

Vascular tissue (xylem and phloem) No vascular tissue so their size is 
limited 

True leaves and roots Simple, no true roots or leaves 
(therefore the plant body is called a 
thallus) 

Spores/Seeds Spores develop in the spore 
capsule; no seeds

Gamete transportation Male sperm swims to female 
gamete (therefore needs water for 
fertilisation) 

Spore/seed dispersal Spores dispersed by air currents;  
need water to germinate

Fruit No fruit (because no ovary)

Dependence on water for 
reproduction

Depend on water for sexual
reproduction 
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Diagram showing the structure of  
moss plant (Bryophyte)
 The adult moss plant is the haploid gametophyte and it 

is the more dominant generation.

7 1.2 Pteridophytes

Vascular tissue (xylem and phloem) Present by relatively simple

True leaves and roots True roots; stem (Rhizome – grows 
horizontally underneath soil), leaves 
(Frond) 

Spores/Seeds Spores develop in sporangia in the 
sori; no seeds (develop in prothallus
underneath frond) 

Gamete transportation Male sperm swims to female 
gamete (therefore needs water) 

Spore/seed dispersal Spores dispersed by air currents

Fruit No fruit (because no ovary)

Dependence on water for 
reproduction

Depends on water for sexual 
reproduction 
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Diagram showing the structure of  a fern 
(Pteridophytes) 

• The adult fern plant is the sporophyte generation, 
which is the dominant generation.
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Take note: 
The sporangium (underneath the frond) 
burst open to release spores. 
The spores (grows into a small; flat prothallus 
that has both male and female sex organs 
that will bring forth the next gametophyte 
generation.  
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1.3 Gymnosperm

Vascular tissue (xylem and phloem) Vascular tissue well developed; 
xylem contains (cambium present)

True leaves and roots True roots, stems and leaves present

Spores/Seeds Naked seeds develop in sporangia
in cones

Gamete transportation Wind-blown pollen transporters; 
pollen contains male gametes to 
female gametes

Spore/seed dispersal Seed dispersal by wind, animals

Fruit No fruit (because no ovary)

Dependence on water for 
reproduction

Does not depend on water for 
sexual reproduction 
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Pine trees (conifers) is classified 
as gymnosperms 
 The adult pine tree is the sporophyte 

generation, which is the dominant 
generation. 
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1.4 Angiosperm

Vascular tissue (xylem and phloem) Vascular tissue well developed

True leaves and roots True roots, stems and leaves

Spores/Seeds Covered seeds develop in 
sporangia in flowers 

Gamete transportation Wind, insects, birds or other animals
transport pollen containing male 
gamete to female gamete

Spore/seed dispersal Seed dispersed by mechanical
mechanisms (wind; animals)

Fruit After fertilisation ovary develops 
into a fruit containing the seeds

Dependence on water for 
reproduction

Does not depend on water for 
sexual reproduction 
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Flower plants are examples of Angiosperms 
The sporophyte generation (flowering plant) is the 
dominant generation. 
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2. Reproduction of plants
There are TWO types of reproduction of plants: 
1. Asexual reproduction: one organism gives 

rise to a new individual by mitosis. The 
offspring is therefore genetically identical to 
the parent.

2. Sexual reproduction: involves the fusion of 
haploid male gamete (sperm) and haploid 
female gamete (ovum) to form a diploid 
zygote. The offspring is NOT genetically 
identical to either parents  
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Advantages of Asexual reproduction:
Occurs quickly. 
Only one parent is required.
Allows large number of offspring to be 

produced in a short space of time. This ensures 
the survival of a species.

 They do not rely on any pollinating or seed 
dispersal for reproduction.
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Advantage of Sexual reproduction:
 Produces offspring that are genetically 

different form the parents and the other 
offspring.

 Introduces variation (genetically different) 
hence some individuals will be better suited to 
new environmental conditions. 

Many offspring can be produced, for example, 
one flowering plant can produce thousands of 
seeds.

 Plant breeders can cross breed two organisms 
with desirable characteristics to produce a 
better yield. 
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Differences between asexual and sexual 
reproduction:

Asexual reproduction Sexual reproduction

One parent involved Two parents involved (male and 
female)

No gametes involved Fusion of two gametes takes 
place

Offspring are identical to the 
parents and each other

Offspring are different from 
parents and each other

Reproduction happens over a 
short period of time

Reproduction happens over a 
long period of time

Many offspring are produced by 
spores

Many offspring are produced

Large number of spores are 
produced

Many seeds are produced
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Pollination:
Pollination can occur in TWO different ways:
1. Self-pollination: transfer of pollen from 

the anther to the stigma of the same 
flower

2. Cross-pollination: transfer of pollen from 
the anther of one flower to the stigma of 
a flower of another plant of the same 
species. (Can occur by wind; insects; 
bird)

19

Structure Wind-pollinated 
flowers

Insect-pollinated 
flowers

Bird-pollinated 
flowers

Size Small Larger Very large

Petals Usually absent Brightly coloured: 
yellow; blue of 
white

Brightly coloured: 
orange or red

Nectar guides Absent Often present Absent

Scents Not scented Scented Mildly scented

Anthers Large, long 
filaments so that 
they can hang 
outside the flower 
for the wind

Smaller, protected 
by petals

Smaller, protected 
by petals
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Structure Wind-pollinated 
flowers

Insect-pollinated 
flowers

Bird-pollinated 
flowers

Pollen grains Small, light, 
smooth surface, 
dry

Large, rough 
surface, sticky

Large, rough 
surface, sticky

Amount of pollen 
produced

Lots Fewer Fewer

Stigma Feathery with 
large surface 
area, styles long 
can hang outside 
flower

Small, sticky 
surface

Smaller, sticky 
surface

Amount of nectar None Moderate Very large 
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3. Seed banks
Definition:
A seed bank is a facility, established by 
governments and other organisations, to store 
seeds of different crop plants and wild plants so 
that biodiversity can be maintained. 
Why are seed banks important?
 If a species is threatened, seeds can be 

withdrawn and germinated.
 Provides a source of plant material for research 
 Insurance for crops being lost by pests or 

diseases.
 They ensure genetic variation. 
 The seeds can be used to rehabilitate of re-

establish damaged habitats. 
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The significance of seeds:
After fertilisation the fused gamete develop into 
an embryo and the ovule develops into a seed. 
• A seed contains a young embryo and one or 

two plumule (seed leaves)
• Food is stored in the cotyledons.
• A seed coat (testa) surrounds and protects the 

contents from dehydration
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Diagram illustrating the internal structure of 
a germinating seed.
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