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All flowering plants have special organs for reproduction – the 
flowers. Flowers include both male and female reproductive organs. 
Their final products are seeds. Seeds grow into new plants. This is 
how plants reproduce sexually.

In order to produce seeds, the flower has to be pollinated. Some 
flowers are adapted to be pollinated by insects, and others are 
adapted to be pollinated by wind.

➜➜ Insect-pollinated flowers
Insects are attracted to flowers because of their scent or brightly 
coloured petals. Many flowers produce a sweet liquid, called nectar, 
which insects feed on.

The female part of the flower is the carpel. It is made up of a 
stigma, style and an ovary. Inside the ovary are ovules, each of 
which contains a female sex cell. The stigma is sticky so that pollen 
grains stick to it.

 2.5 Flowers

➜● Figure 1 A honey bee feeding on a flower. How might 
the decreasing population of bees affect human food 
production?
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➜● Figure 2 An insect-pollinated 
flower
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The male parts of the flower are the stamens. Each consists of a 
long stalk called the filament, which has an anther at the top where 
pollen is made. Each pollen grain contains the male sex cell. 

When an insect visits the flower to get food, some pollen will stick to 
its body. The insect then flies off to another flower where some of the 
pollen may be transferred to the stigma. This transfer of pollen from one 
flower to another is called cross-pollination. If the pollen is transferred 
to the stigma of the same flower it is called self-pollination.

Pollen grains are also adapted for insect pollination. Some pollen grains 
are hairy or spiky, and others are sticky, so they attach to the insect.

➜➜ Wind-pollinated flowers
Plants like wild grasses and cultivated cereals are wind pollinated.

Wind-pollinated flowers don’t need to be attractive to insects, so 
they are usually small and do not produce nectar or have large 
colourful petals. The anthers dangle in the breeze, and the pollen 
is blown away. The pollen grains are very small and light so they 
are easily carried on the wind. A lot of pollen is produced, which 
increases the chances of a pollen grain reaching the stigma in 
another flower. The stigmas are long and feathery, which gives a 
large surface area for catching pollen.

Complete this task to 
show that you understand 
pollination.
Draw a table to compare 
insect-pollinated and wind-
pollinated flowers.

Show you can...

➜● Figure 3 a) Self-pollination and b) Cross-pollination
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➜● Figure 4 Groundsel pollen grains. 
Why do you think these grains have a 
spiky surface? 

➜● Figure 5 A wind-pollinated flower

1 How are insect-pollinated 
flowers adapted to attract 
insects?

2 What is the female part of a 
flower called? Name all the 
parts that make it up. 

3 What is the male part of a 
flower called? Name the 
parts that make it up. 

4 Explain how a wind-
pollinated flower is 
adapted for its function.

Questions?
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➜● Figure 1 Some fruits and seeds that 
humans eat. Which seeds do you eat that 
birds or other animals also eat? 

➜➜ Fertilisation
A flower is fertilised when the nucleus of a male 
sex cell, inside a pollen grain, fuses with the 
nucleus of a female sex cell in the ovule. 

The pollen grain lands on the stigma. The sticky 
fluid on the stigma stimulates the pollen grain to 
burst open.

A pollen tube grows out of each pollen grain and 
down through the style. The male sex cell moves 
out of the pollen grain and down the pollen tube.

 2.6 Seed and fruit formation
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➜● Figure 2 Pollination

➜● Figure 3 A pollen tube grows
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The pollen tube carrying the male sex cell reaches 
one of the ovules in the ovary. The tube grows 
into the ovule and the tip of the tube bursts open 
so the male sex cell can reach the female sex cell. 
Fertilisation happens when the two sex cell nuclei 
join together. The new cell divides to form an 
embryo. 

After fertilisation the petals shrivel and die. Each 
fertilised ovule develops into a seed. The ovary 
around the ovules becomes a fruit.

Fruit or vegetable
Many foods we call vegetables are actually fruits. 
For example, courgettes, cucumbers, pepper and 
pumpkins are all fruits. If you cut them open you 
will see the seeds inside. Pea pods are fruits, and 
the peas inside are seeds. 

➜● Figure 5 A tomato fruit and other 
fruit we think of as vegetables. Why 
do we call tomatoes vegetables 
when they are actually fruit?

Complete this task to 
show that you understand 
fertilisation in a plant. 
Draw diagrams to show how 
the nucleus of the male sex 
cell reaches the nucleus of 
the female sex cell in order 
to fertilise it.

Show you can...

1 Give a definition for pollination.
2 Give a definition for fertilisation.
3 Which part of a flower usually forms a fruit after fertilisation?
4 Which parts of a flower form the seeds?
5 After fertilisation the petals on a flower shrivel and die. Why do 

you think this happens?.

Questions?
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Plants need to spread their seeds away from the parent 
plant and each other. This is called seed dispersal. If the 
seeds are dispersed far apart there will be less competition between 
them, and therefore more chance of survival. If plants grow too 
close together they compete for light, nutrients and space. There are 
several ways that seeds are dispersed. 

➜➜ Wind dispersal
Some seeds get blown away 
from the parent plant by the 
wind. These seeds are usually 
very light, or have ‘wings’ or 
‘parachutes’ to help them travel 
further. Sycamore fruits, like 
those in Figure 1, spin as they 
fall from the tree, and get carried 
on the breeze.

Poppies have large seed heads 
filled with small seeds. When the 
wind blows, the seeds get shaken 
out of the holes at the top of the 
seed head.

Dandelions produce many tiny 
fruits from each flowerhead. Each 
fruit is attached to a ‘parachute’ 
of feathery hairs, which keep the 
fruit airborne for a long distance. 
The seed is inside the fruit.

➜● Figure 1 A cluster of sycamore fruits. What modern 
invention do you think of when you see sycamore fruits 
spinning down from a tree? 

 2.7 Seed dispersal 

➜● Figure 2 Poppy seed heads. Can 
you see the holes that the seeds are 
shaken out of? 

➜● Figure 3 A dandelion clock. How 
many fruits do you think there are on 
this single flowerhead? 
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➜➜ Animal dispersal
Some seeds are dispersed by animals. Animals eat the soft parts of 
fruit like cherries or apples, and then drop the seeds on the ground. 
These fruits are usually brightly coloured and taste nice. 

Other seeds get eaten along with the tasty fruit. This happens with 
blackberries and strawberries. Many birds love to eat blackberries. 
The seeds pass through the animal’s digestive system and are 
dispersed far from the parent plant in the droppings. 

Some fruits have hooks on them. These types of fruit are sometimes 
called burrs. The hooks catch against an animal’s fur, or our clothes, 
and the fruit gets carried away. The seeds fall out as the animal 
moves about. 

Fruits like acorns are often buried in the ground by animals such as 
squirrels. The seed is inside the acorn. Squirrels sometimes forget 
about the buried food store and the acorns germinate into oak trees. 

➜➜ Water dispersal
Coconuts are fruits, and the white flesh and milk inside make up 
the seed. Coconuts are waterproof and can float. If they fall off 
a tree into the sea or rivers, they can be carried for thousands of 
kilometres. If they are washed up on a beach they may germinate to 
form a new tree. 

➜➜ Self dispersal
Plants of the pea family, such 
as gorse, produce seeds in pods. 
When the pods dry out they 
suddenly split open, throwing 
the seeds out.

Complete this task to show 
that you understand seed 
dispersal. 
Draw a table naming the 
four mechanisms and give at 
least one plant or fruit as an 
example for each of them. 

Show you can...

➜● Figure 5 Burdock burrs attached 
to a dog’s fur. Why do you think 
these led to the invention of Velcro? 

➜● Figure 6 A coconut that has 
started to grow into a new tree. Do 
you know what a coconut palm looks 
like? 

➜● Figure 7 Gorse seed pods. Why 
do you think the bottom seed pod 
on the left looks different from the 
others? 

1 Name four mechanisms of seed dispersal. 
2 How do you think the seeds of a raspberry get dispersed? 
3 Give two features of fruits and seeds that are dispersed by the 

wind. 
4 Coconuts are found around the world in tropical and subtropical 

areas. Explain how they have been dispersed so widely. 

Questions?



10

➜➜ Planning and designing 
investigations

➜➜ What affects how fast sycamore fruits fall? 
Sycamore fruits are dispersed by the wind.

The fruits spin as they fall. The further from the tree 
the fruits travel the better it will be for the new plant’s 
survival. If the fruits fall more slowly they will probably 
land further from the parent tree.

Some students investigated the time it took for model sycamore fruits 
to fall to the floor. They made their models as shown in Figure 2. 

The students decided to investigate the effect of wing length on 
how long it took for the model to fall to the ground. They started 
with a model that had wings 10 cm long for the first test, then they 
reduced the size of the wings for the following tests. 

They dropped the models from 2 m above the floor and timed 
how long each took to fall. They repeated the measurements 
three times for each model. 
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➜● Figure 1 Sycamore fruits 
containing the seeds

➜● Figure 2 How the students made model sycamore fruits 

1 Why is it better for a new plant’s survival if the seeds are dispersed 
further from the parent plant? 

2 Give one variable that the students controlled in this investigation.
3 Give another variable that should be controlled, but would be 

difficult to keep the same for all the models in this investigation.
4 What was the dependent variable in this investigation?
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The students’ results are shown in the table.

Length of 
wings (cm)

Time for model to fall 2 m (s)

First Second Third Mean

10 2.13 2.19 2.06 2.13

9 1.86 2.03 1.80 1.90

8 1.74 1.78 1.82 1.78

7 1.75 1.38 1.42 1.52

6 1.41 1.26 1.41 1.36

5 1.28 1.29 1.19

The students decided to find out if the mass of the models 
affected how long it took them to fall to the floor. They used one 
model with 5 cm wings, but altered its mass by adding different 
numbers of paperclips to its base.
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➜● Figure 3 Altering the mass of the model by adding paperclips

 5 What do you think was the greatest source of error in this 
investigation? 

 6 How could you alter the students’ method to reduce this error? 
 7 Calculate the mean time for the model with 5 cm wings to fall to 

the floor. 
 8 Plot the results in a line graph. Plot the mean time for the model to 

fall on the y-axis and the length of the wings on the x-axis. Draw a 
line of best fit through the points. 

 9 Use your graph to predict the time a model with 8.5 cm wings 
would take to fall 2 m. 

10 What conclusion can you reach from these results? 
11 Can you suggest a reason why the length of the wings affects 

how quickly the model falls? 
12 If a sycamore tree produced a lot of fruit with shorter wings would 

this be better or worse for its survival than producing fruit with 
longer wings? Give a reason for your answer. 

13 How do you think changing 
the number of paperclips 
on the model will affect 
how quickly it falls? Give a 
reason for your answer. 


