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Sound & Visual Check

“I am now talking….”

“If you cannot hear me or see my screen
please say “Cannot hear/see you” on the
chat.

“If some of you can’t hear me, please
restart your computer and join the class
again.”
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Lesson Overview:

By the end of this lesson you should:

• Understand how plants reproduce.

• Understand the process of photosynthesis.

• Understand the equation for photosynthesis
and how it compares to respiration.

• Know the different sex organs of the plant.

• Know how different plants are adapted to
reproduce.

• Have a better understanding of photosynthesis
and how it links to respiration.



Plants

Plant life is one of 
the largest and 
most diverse group 
of organisms on 
the planet.



The Structure of Flowering Plants
•All species of plant have 4 organs:
• Root

• Stem

• Leaf

• Flower

•Flowering plants may also have:
• Buds

• Fruit

• Seeds



The Root
•The root has 3 very important functions.

•It anchors and supports the plant in the soil.

•It absorbs water and minerals from the soil.

•Some roots can store food a water. 
• Example: Carrots store food in the form of sugar.

•Roots are adapted to absorb minerals and 
water by having a large surface area. 



The Stem
•The stem is the main part of the plant.

•It supports the buds, leaves and flowers.

•Carries water and minerals from the roots to 
the leaves and flowers, through the xylem and 
phloem.

•Carries food from the leaves to the roots and 
other parts of the plant.

•Some stems store food and water.
• Example: Potatoes store food in the form of 

starch.



The Leaf
•Leaves are very important for photosynthesis

•Some leaves store food.
• Example: Grass for livestock; Onion bulbs and 

cabbage.

•Allows gas exchange with the atmosphere.

•Assists with the transport of water through the 
plant.

•Provide protection
• Example: The sap in the leaves of aloe vera and 

the spines of holly leave discourage herbivores 
from eating them.



The Flower and the Bud
•The flower helps sexual reproduction to take 
place.

•The bud produces a new growth.

•It can develop into a side branch, leaf or 
flower.



The Processes of Flowering Plants
•Plants need water, minerals and food to grow and carry out other processes.

•The food plants use is starch and sugars.

•These substances need to be carried around the plant by a transport system



Transport Tissue
•Plants have two types of transport tissue

•Xylem tissue transports water and minerals 
around the plant.

•Phloem tissue transports food around the 
plant.

•Phloem and Xylem tissue are found together in 
vascular bundles.

•These bundles are seen in the veins on a leaf 
blade or in a freshly cut celery stem.



Transport Tissue (Chopsticks and Straws)
•In this example:

•The rubber band symbolises the dermal tissue 
(the skin of the plant)

•The chopsticks are the ground tissue (the 
tissue that makes up the stem)

•The straws are the vascular tissue/bundle (the 
xylem and phloem)

•Depending on the plant the straws may be 
arranged differently.



Transport Tissue



Transport of Mineral and Water
1. Minerals and water are taken in from the 

soil by the roots.

2. The minerals and water travel up the stem 
in the xylem tissue.

3. Water is delivered to the leaves for use in 
photosynthesis.

4. Heat energy from the Sun causes the water 
in the leaves to evaporate called 
transpiration.

•Transpiration is the loss of water vapour from 
the surface of a plant.



Transport of Mineral and Water (Test)
•Red food dye and a celery steam can be used 
to show how water and minerals are 
transported through the steam of a plant.

•Add food dye to water and plant a cut stem of 
celery in the water.

•Leaves for 48 hours, checking occasionally.

•Over time you should notice the red water 
slowly moves up through the celery stem.



Transport of Food
1. Glucose is sugar made in leaves during 

photosynthesis. Some of the glucose is 
used by the leaves.

2. Some glucose is also stored in the stems 
and roots as starch. Sugars and starch are 
also forms of carbohydrates.

3. The glucose must be converted in sucrose 
(another carbohydrate) before it can be 
carried to all the parts of the plant by 
phloem tissue.



Exchange of Gases
•Plants need to be able to exchange Oxygen 
and Carbon Dioxide gas.

•They have small pores called stomata, on the 
underside of their leaves through which water 
and gases pass out of the plant.

•The carbon dioxide need for photosynthesis is 
absorbed through the stomata. The oxygen 
produced as a waste product exits through the 
stomata.

•The oxygen needed for respiration enters the 
leaf through the stomata. The carbon dioxide 
produced as a waste product exits through the 
stomata.





Tropisms
•Plants, like other organisms, must be able to 
sense and respond to changes in their 
environment.

•Tropism is the directional growth response of 
a plant due to stimulus.

•Phototropism is the growth of a plant towards 
light. This allows the plant to get as much light 
as possible for photosynthesis.

•Geotropism is the growth of a plant in 
response to the forge of gravity. The roots 
grow downwards to access water and minerals 
from the spoil.



Tropisms
•Plants, like other organisms, must be able to 
sense and respond to changes in their 
environment.

•Tropism is the directional growth response of 
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Photosynthesis
•Sunlight is a form of energy.

•Plants are able to use this light energy in order 
to make their own food.

•Photosynthesis is how plants make food from 
sunlight.

•Plants are producers, this means they can 
make their own food.



Reactant of Photosynthesis
•Carbon Dioxide from the air enters the plant 
through a small opening in the leaves, the 
stomata.

•Water from the soils enters through the 
plant’s roots.

•Chlorophyll is the green pigment found in the 
chloroplast of plant cells. It absorbs light 
energy and changes it into chemical energy.

•Sunlight is the energy absorbed by the leaves.



Products of Photosynthesis
•Glucose is the food made by the plant. It can 
be used to provide energy for the plant. Many 
plants, such as potatoes, store excess glucose 
as starch.

•Oxygen can be used to provide energy for the 
plant. It is released into the air through the 
stomata. The oxygen released by 
photosynthesis is important as it then 
becomes available for all plants and animals 
during respiration.



Equation for Photosynthesis



Photosynthesis and Industry
•The farming industry relies on photosynthesis 
to produce food for humans such as fruit and 
vegetables.

•It also makes food for livestock such as cows 
and sheep.

•The land and climate of Ireland provides 
excellent conditions for photosynthesis:
• Lots of sunlight

• Plenty of rain

• The soil and air temperatures allow plant 
enzymes to  work normally for the majority of 
the year.

• Carbon dioxide is freely available 

•Photosynthesis can be limited by the following 
conditions:
• The lack of nutrients in the soil, such as nitrates, 

phosphates and potassium.

• Outdoor temperatures can be too low to grow 
some crops.



Photosynthesis and Industry
•We have devised ways of growing crops that 
we couldn’t normally produce using 
greenhouses and polytunnels

•Using greenhouses and polytunnels allows us 
to increase photosynthesis:
• Artificial light provide increased light around the 

clock

• Burning kerosene increases the concentration of 
carbon dioxide

• Plants are irrigated and fertilised to ensure they 
get enough water and nutrients

• The temperature can be increased to suit plants 
that need higher temperatures to grow



Photosynthesis and Respiration
•Photosynthesis and respiration help control the balance of carbon dioxide and oxygen in the 
atmosphere.

•The equations are a reverse of each other.



Photosynthesis and Respiration
•The reactant of respiration (glucose and oxygen) are the products of photosynthesis.

•The products of respiration (water and carbon dioxide) are the reactants of photosynthesis.

•Photosynthesis is a building reaction. This means it temporarily stores energy.

•Respiration is a breaking reaction. This means that it releases stored energy.



Photosynthesis and Respiration



Experiment to show Photosynthesis



Asexual Reproduction in Flowering Plants
•Most plants can reproduce both asexually and 
sexually.
• Example: Strawberries can reproduce through 

their flowers (sexually) or produce runners to 
reproduce (asexually)

•It can happen naturally or artificially.



Asexual Reproduction in Flowering Plants
•Asexual reproduction:

•Involves only one parent.

•No gametes are produced and no 
fertilisation takes place.

•New individuals are clones that are 
genetically identical to each other and the 
parent plant.



Natural Asexual Reproduction in Plants
•A new stem is produced at the base of the 
parent plant.

•The new stem, called a runner, grows 
across the surface of the ground.

•A bud at the tip of the runner produces a 
new root and shoot system.

•The new plant stays connected to the 
parent plant for a time, this allows it access 
to minerals, water and food.

•Eventually, the part of the runner stem 
linking the parent and new plant break. The 
new plant is now entirely independent 



Natural Asexual Reproduction in Plants



Natural Asexual Reproduction in Plants
•Some plants reproduce using bulbs.

•A bulb is a short stem with fleshy leaves 
and bulbs.

•At the end of the season the leftover food 
is transported to these buds.

•The bud becomes swollen with food and 
forms a new bulb.

•Plants that reproduce this way include: 
onions, tulips and garlic.



Artificial Asexual Reproduction in Plants
•Vegetative Propagation is the artificial 
control of asexual reproduction.

•There are several ways of controlling 
asexual reproduction

•Taking cuttings is the easiest way to clone a 
plant. Cuttings are taken from the stem 
root or leaf. If the cutting is planted in 
suitable conditions, a new plant will grow 
that is identical to the parent plant.



Artificial Asexual Reproduction in Plants
•Grafting involves joining a bud or stem of a 
valuable plant to a plant that has a well 
developed root system. Grafting is used to 
grow new fruit trees that produce high 
quality fruit.

•Micropropagation is a new method of 
vegetative propagation. A small sample of 
tissue is taken from the root, stem, leaf, or 
bud. It is cultured in a lab. 

•This can help produce a large number of 
disease free plants quickly. 



Sexual Reproduction in Flowering Plants
•All flowering plants can reproduce sexually.

•In sexual reproduction:

•Male a female flower parts are involved.

•Each parent produces gametes.

•The gametes fuse during fertilisation to 
produce a zygote. The zygote then divides 
and develops into a seed.

•The offspring produced are genetically 
different to each other and the parents.

•In some plants, it may form a fruit around 
the seed.  



Sexual Reproduction in Flowering Plants
•The seed acts as a food store and the fruit 
acts as a dispersal method.

•Sexual reproduction gives plants a better 
chance to adapt to the environment.

•The best adapted offspring will survive to 
reproduce again.



The Flower
•The flower is the part of the flower that 
contains both the male and female organs

•The male organs are the stamens

•The female organs are the carpels

•The stamens are in a circle around the 
carpel.

•The carpels are in the centre of the flower.



The Flower
•The stamens are made up of two parts:

•The Anther: produces pollen. The pollen 
produces the male gamete (sperm). The 
anther also releases the pollen grains.

•The Filament: is a stalk that positions the 
anther so the pollen can be blown away by 
the wind or picked up by an insect.
• This is a good example of how plants have 

adapted themselves to reproduce better.



The Flower
•The carpels are made up of three parts:

•The Stigma: acts as a landing area for 
pollen

•The Style: is a stalk that positions the 
stigma for pollen collection

•The Ovary contain ovules. These produce 
the female gamete (egg). It is also where 
fertilisation takes place. After fertilisation, 
the ovary develops into the fruit.



The Flower
•The sepals protect the flower as a bud

•The petals attract insects for pollination



The Stages of Sexual Reproduction in 
Flowering Plants
•There are 5 stages in the sexual 
reproduction of a plant:

1. Pollination

2. Fertilisation

3. Seed (and Fruit) Formation

4. See (and Fruit) Dispersal

5. Germination



Pollination
•For fertilisation to take place, the male 
gamete in the pollen must get to the 
female gamete in the ovary

•The transfer of pollen from the anther to 
the stigma is called pollination.

•Pollination can be carried out by the wind, 
by insect, or by other animals.

•This is an example of wind pollination.



Pollination
•For fertilisation to take place, the male 
gamete in the pollen must get to the 
female gamete in the ovary

•The transfer of pollen from the anther to 
the stigma is called pollination.

•Pollination can be carried out by the wind, 
by insect, or by other animals.

•This is an example of insect pollination.



Fertilisation
1. If a pollen grain of the same species 

lands on a stigma, a pollen tube grows.

2. The pollen tube delivers the male 
sperm to the female egg in the female 
egg in the ovule of the ovary.

3. The sperm and egg fuse to form a 
zygote.

4. The zygote divides and develops into 
the plant embryo.

◦ The  plumule will become the plant 
shoot

◦ The radicle will become the plant root



Seed (And Fruit) Formation
1. The embryo becomes part of the seed.

2. A seed is made up of the embryo, food 
store and a seed coat.

3. After the formation of the seed, the 
ovary may develop into a fruit. The fruit 
surrounds the seed and attracts animals 
that are looking for food



Seed (And Fruit) Dispersal
•The seeds must be dispersed as far away 
from the parent as possible.

•This stops the young plant having to 
compete against the parent plant for light, 
space, water and minerals.

•Seeds and fruits may be dispersed in 
several ways:
• Animal Dispersal

• Wind Dispersal

• Water Dispersal

• Self-Dispersal



Seed (And Fruit) Dispersal
•Animals eat the fleshy fruits and pass the 
seeds out in their faeces.

•Some plants produce hooked seeds or 
fruits that stick to animal fur and are 
dispersed as the animal moves around.

•For example: cattle disperse the seeds of 
the burdock thistle.



Seed (And Fruit) Dispersal
•Seeds that can be carried by the wind tend 
to be small and light.

•Other plants have special features to help 
their seeds carry further.

•For example: dandelions produce a 
parachute type fruit and sycamore trees 
produce a winged-type of fruit



Seed (And Fruit) Dispersal
•Plants that live near or on water, such as a 
water lily, produce seeds that are capable 
of floating

•They are carried downstream by the 
current.

•Coconuts are an example of a fruit that can 
be dispersed by water.



Seed (And Fruit) Dispersal
•Self dispersal is sometimes referred to as 
explosive seed dispersal.

•For example: peas are scattered by 
exploding pea pods after the fruit dries out.

•Gorse disperses seeds in a similar way



Germination
•Germination is the growth of a seed to 
form a new plant.

•After dispersal, seeds will germinate if the 
conditions are suitable.

•The conditions needed for germination are:
• Water

• Oxygen

• A Suitable Temperature



Germination
1. The seed coat splits and the radicle 

grows out and downwards into the soil. 
The radicle develops into the root.

2. The plumule emerges and grows 
upwards, which will develop into the 
shoot system.

3. Initially, the seed relies on its food store 
but once the shoot system breaks 
ground, the seedling can start to 
photosynthesise. The seedling is now 
independent and will continue to grow.



Germination



Summary
•Organisms that make their own food are called producers.

•The way plants make their own food is a process called photosynthesis.

•The word equation for photosynthesis is:

•The chemical equation for photosynthesis is:

•Farmers can boost production by controlling factors that affect photosynthesis in glasshouses 
and polytunnels.

•Photosynthesis is a building reaction, as it temporarily stores energy.



Summary
•Flowering plants have the following organs: Root, Stem, Leaf and Flower. They may also have 
Buds, Seeds and Fruits.

•Water and minerals are transported through the xylem.

•Food (Sugars) are transported through the phloem tissue.

•Transpiration is the loss of water through stomata on the bottom of a leaf.

•Plants exchange oxygen and carbon dioxide with the atmosphere during gas exchange.

•A tropism is a directional response due to stimulus.

•Plants can reproduce sexually or asexually.

•Asexual reproduction can happen artificially. This is called vegetative propagation.

•Example of vegetative propagation include grafting, cutting and micropropagation.



Summary
•The male part of the plant is the stamen, it is made of the filament and anther.

•The anther produces and releases pollen, which contains the male sperm.

•The female part of the plant is the carpel, it is made of the stigma, style and the ovary.

•If a pollen grain lands on the stigma, the sperm enters the ovary and fertilises the egg to form a 
zygote.

•The zygote develops into an embryo, which then develops into a seed. The seed may be 
surrounded by a fruit.

•The stages of plant reproduction are: 1. Pollination; 2. Fertilisation; 3. Seed and Fruit Formation; 
4. Seed and Fruit Dispersal; 5. Germination.

•Seeds can be dispersed by animals, wind, water and self-dispersal.



Revision Questions
1. Draw a labelled diagram of a flower. Identify all of the structures that make up both the 

carpel and the stamen.

2. Define the following terms:
1. Pollination

2. Fertilisation

3. Germination

4. Transpiration

3. Describe the role of fruit in the sexual reproduction of plants.

4. Describe 2 way plants can disperse their seeds.

5. Write a word equation to describe photosynthesis.



Revision Questions
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