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Importance of plants
Plants are crucial for sustaining life on Earth. They are the primary producers in the food chain, converting sunlight into energy through photosynthesis, which forms the basis of the entire ecosystem. Beyond food production, plants play a vital role in maintaining the balance of atmospheric gases by absorbing carbon dioxide and releasing oxygen, which helps with regulating climate and supporting biodiversity. They provide habitats and food for numerous organisms, from insects to mammals, and contribute to soil stability, reducing erosion and fertility. Additionally, plants offer valuable resources such as medicines, fibers, and building materials, essential for human use. Their beauty enhances our surroundings and contributes to emotional well-being. Ultimately, plants are essential for human survival, making their conservation and sustainable use necessary for the future of our planet.

Exercise

1. Make a list of why plants are important.
2. List five ways plants are used by people.
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The early Māori and use of plants
[image: image8.png]


Plants are important in the culture and daily life of the Māori people. They utilised a diverse range of native plants for various purposes, showing a deep understanding of their environment and natural resources. The Māori used plants for food, with kūmara (sweet potato) being a staple crop grown in gardens. They also grew yam and taro and gathered ferns, berries, and other edible plants from the forests and coastlines. Medicinal plants played a crucial role in traditional healing practices, treating ailments ranging from wounds to internal illnesses. Flax (harakeke) was an essential plant, used extensively for making textiles, ropes, baskets, and even fishing nets. Māori also utilised plants for building amd crafting canoes from large trees like totara and making shelters from raupō (bulrush) or nikau palm leaves. Beyond practical uses, plants held spiritual significance in ceremonies, rituals, and as symbols in traditional Māori art and carving. Overall, plants were integral to the Māori way of life and cultural

Exercise

1. Draw a star diagram to summarise how Māori use plants.
Plant Life Cycles
Flowering plants can be divided into three groups depending on how long they take to complete their life cycle. The groups are annuals, biennials and perennials.

Annuals

[image: image9.emf]An annual is a plant that completes its life cycle within one year and then dies[image: image10.emf] 
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A biennial is a plant that completes its life cycle in two years. In the first year the plant grows and stores food and in the second year flowers and seeds form.
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A perennial is a plant that grows for more than two years. Herbaceous perennials have soft, non-woody stems. They usually die close to the ground at the end of each growing season and then grow new stems and leaves and the start of the next growing season. Shrubs and trees have woody stems and grow for many years.

Exercise

1 Name the three types of plant life cycles.

2 Complete the table below by listing plants under each group.

	Annual
	Biennials
	Perennials

	
	
	

	
	
	

	
	
	


3 How long do perennials grow for?
Plant Kingdom
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The plant kingdom can be divided into two major groups; plants that never have flowers and plants that do have flowers. Plants that have flowers are called Angiosperms and plants that do not have flowers are called Gynosperms.
Flowering plants: - Monocotyledons and Dicotyledons
The flowers of flowering plants are for reproduction. They produce seeds. There are two main types of flowering plants: Monocotyledons and Dicotyledons.

[image: image15.jpg]


Monocotyledons
Monocotyledons are plants that grow from a seed with only one cotyledon or seed leaf. Examples of monocotyledons are grass, sweetcorn and flax. The leaves of monocotyledons are long and thin. The leaf veins run parallel to each other. Monocotyledons are important for their grain and fibres. The flowers of most monocots are small and not easily seen.
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Dicotyledons
Dicotyledons grow from a seed with two cotyledons. Most flowering plants are dicotyledons including most of our vegetables, fruit trees, shrubs and bushes. The dicots have showy flowers. You know that a plant is a dicotyledon if its leaves have veins arranged in a branching pattern. 

Exercise

	Monocotyledon
	Dicotyledon

	
	


1. Write the following statements in the correct column under monocotyledon or dicotyledon.

Contain one seed-leaf, contain two seed-leaves, have branch-vein leaves, have parallel-vein leaves, important for grains and fibres, most have showy flowers, flax, cabbage, peas, sunflowers, grass, rice.

Plant Parts

Flowering plants may look different from each other, but the basic structure is the same for all. Plant parts all have specific functions linked to plant life processes.
[image: image18.emf] 

 


	Part
	Function

	Terminal, apical bud
	Growing tip- cell division

	Lateral bud
	Bud at leaf axil which can grow into a branch

	Flower bud
	Bud in which the flower forms

	Leaf
	Traps to light, absorb CO2  and release O2  and water vapour. Can also be used for growing new plants leaf cuttings

	Petiole
	Holds up the leaf to the sun. Can also be used for growing new plants -petiole cuttings 

	Stem
	Transports water and nutrients up to the leaves and sugar down to the roots.

Supports the plant.

	Node
	Where the petiole joins the stem.

	Flower
	Where pollination takes place to produces seeds. 

	Fruit
	The structure that develops around the seed helps seed dispersal.

	Tap root, lateral root
	Anchors the plant in the soil and absorbs water and nutrients. Can also be used for growing new plants- root cuttings.

	Root hairs
	Provide a large surface area for water and nutrient absorption.


Roots

A plant has roots

· to hold it firmly in the soil.

· to take in water and nutrients for the plant.

· sometimes to store food.

Roots absorb water and minerals called nutrients from the soil. The root hairs are where water and minerals enter by a process called osmosis. 
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Types of roots system

There are two main types of root system. Tap roots and fibrous roots.

Some roots have special functions such as food storage, reproduction and climbing.
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Exercise

1 Give two reasons why a plant has roots.
2 Describe the two main types of root system
3 Which part of the root takes in water and minerals?

4 Explain how water gets from the soil to the stem?

5 Name the tissue that carries water.

6 List the special function of the root.
7 Name two vegetable crops that store food in their root.

8 As a plant increases in size, the plant roots grow longer.  Explain why?
Stems

[image: image23.emf] 

 

A plant has a stem
· to carry water and nutrients from roots to leaves and food from leaves to roots.

· to support leaves and flowers.
Some stems can have special functions such as food storage, reproduction and climbing.
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Exercise

1 Name the tissue that makes up the vascular bundles.

2 Describe the role of each of these tissues.

3 Describe the situations that could result in stems becoming flaccid.

4 How could the problem in question 3 be prevented and or solved.

Leaves
A plant has leaves to

· make its own food

· help pull water through the plant from the roots.

Leaves have cells grouped together in layers and clusters that perform particular functions. Leaves have a transport system in their mid-ribs and veins and also have cells which are specialised for making sugary foods. These cells use energy from sunlight to combine water and carbon dioxide together to produce sugar in a process called photosynthesis.
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Cross section of a leaf
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Carbon dioxide enters the leaf and both oxygen and water vapor passes out of it through tiny holes called stomata. The stomata are mostly on the underside of leaves and each one is controlled by a pair of guard cells. These cells close the hole to stop excess water loss whenever the plant begins to wilt.
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Exercise

1.   Discuss how the general shape, structure and position of a leaf can help make photosynthesis more efficient.
2. Where are most of the stomata found on a leaf and why?

3. Explain the function of the guard cells.
4. If the guard cells are closed during the day how will this affect the rate of photosynthesis
5. Explain how carbon dioxide from the air reaches the chloroplasts of a palisade mesophyll cell.

Photosynthesis:

The process by which plants produce their own food is known as photosynthesis. It is carried out by all green plants. The following equation describes the process in words and formulae.[image: image31.png]bidibidi
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Photosynthesis occurs in all cells that contain a green pigment called chlorophyll. Chlorophyll traps light energy, converting it to chemical energy. Chlorophyll is contained within the chloroplasts. All of the enzymes (more than 40) are required for complex reactions are also contained in the chloroplasts. Chloroplasts are found in numerous amounts in the cell of the palisade and spongy mesophyll layers of a leaf.
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Leaves are the plant’s specialised food production organ and are highly adapted to this role. They usually have a high surface area to volume ratio (ie lots of surface area), which allows better light absorption. Leaves are often arranged in particular patterns on a plant so that they do not shade each other. 

Leaves are thin enabling rapid diffusion of oxygen and carbon dioxide in and out of the leaf. There are stomata in the underside of the leaf which allow exchange of gases and water vapour; at the same time, these prevent water loss. Air spaces in the spongy mesophyll allow room for rapid diffusion of gases to the palisade cells.

Leaves have veins which support the leaf and also transport water and nutrients.
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Products of photosynthesis and their use

The products of photosynthesis are oxygen and glucose. Oxygen is a waste product and diffuses through stomata. The glucose produces is a simple sugar which is used in respiration for energy. 

Glucose can be converted into starch for storage in the leaf. At night the starch is broken down into sucrose for transport around the plant. Some of the glucose is converted into cellulose for making new cell walls. Some glucose is used to make fats, vitamins and amino acids. The amino acids are combined into proteins.
Exercise

1. List the raw materials needed for photosynthesis and explain how each enters the plant.

2. Name the products produced during photosynthesis and describe what they are used for.

3. Name the gas that leaves through the stomata.

4. When does photosynthesis take place?
5. Do photosynthesis experiments

Respiration
Respiration in plants is the process where they break down glucose (sugar) to release energy. This happens in all plant cells, all the time — day and night — and the energy is used for growth, repair, and other life processes
Transpiration 
Transpiration is the flow of water through the plant from the roots out through the stomata in the leaves.
As water is lost from the plant’s leaves more water flows up the xylem vessels from the roots to replace it. This flow of water from the roots to the leaves is called the transpiration steam. The transpiration stream carries water and minerals from the soil to the leaves. Water is needed for photosynthesis. Minerals are needed for making proteins. Water is also needed to keep cells turgid (firm), so that they support the plant.

The root hairs on the plant roots are the most important structures involved with this, because they are in very close contact with the water in the soil and greatly increase the surface area available for absorption of water and the minerals dissolved in it. It is the breaking of these root hairs that causes plants to wilt when they are disturbed during the transplanting process
How water gets into the plant.
Root hairs take in water from the soil by osmosis. Water passes into the root. It moves from cell to cell until it reaches the xylem vessels. Water is sucked up the vessels (like lemonade sucked up a drinking straw). Water passes into the leaves through leaf veins. Water evaporates from leaf cells and escapes through stomata.


The rate of transpiration depends on factors that affect evaporation. These include light, wind, humidity and temperature.
Preventing excess water loss

Plants that grow well in hot, dry areas have adaptations to prevent them losing too much water.
· They have fewer stomata.
· They close the stomata in the middle of the day. Stomata not only let out water, but also let in oxygen and carbon dioxide for respiration and photosynthesis.

· They have a waxy cuticle on their surface. Only about 5% of water is lost through this waxy layer.
Exercise

1 Describe the function of the xylem tissue.

2 Why are root hairs so small and numerous.
Flowers

A plant has flowers for only one reason, to reproduce. Flowers are the reproductive organ of flowering plants.
Each part of the flower has a function

	Structure
	Function of parts of the flower 

	Sepal
	Protects the flower bud

	Petal
	To attract pollinators

	Stamen (male organs)
	Made up of an anther and filament

	Anther
	To produce and release pollen

	Filament
	The stalk that holds the anther up

	Pistil (female organs)
	Made up of the stigma, style and ovary

	 Stigma
	Receives and hold on to pollen

	Style
	Joins the stigma to the ovary

	Ovary
	Contains the ovules

	Ovules
	Contain the female egg


Pollination
Pollination is the process by which pollen is transferred from the anther to the stigma of a flower. Most flowering plants rely on external agents, such as insects (especially bees) or wind, to carry out this process.
Insect pollinated flower




Wind pollinated flower




Exercise

1 Name the parts of the flower and describe the function of each part.

2 Describe the differences between insect and wind pollinated flowers.

3 Describe three characteristics of flowers that would attract insects for pollination.

Fertilisation
After a pollen grain lands on a stigma, the next step is fertilisation, which occurs when a male sex cell (gamete) fuses with a female sex cell (gamete). Although thousands of pollen grains may be released, only a few successfully reach the sticky stigma. The sticky fluid on the stigma nourishes the pollen grains and triggers them to germinate, forming a long, hollow structure called a pollen tube."
	The tube grows out of the pollen grain.  It grows towards the female sex cell.  A male sex cell moves down the tube.
	The tube enters the female sex cell.  The tip of the tube bursts open.  Fertilisation occurs when the pollen nucleus fuses with the egg nucleus.  The ovule then becomes a seed.  The ovary becomes a fruit with the seed inside it.  

	

	


Exercise

1
Describe the differences between wind and insect pollinated flowers. In your answer consider

2
Explain characteristics of wind and insect pollinated flowers that help pollination.

Seeds

The seed, or embryo consists of a radicle from which the root will grow, a plumule from which the shoot grows, and one or two seed leaves called cotyledons. Some seeds have a mass of food deposited around the embryo, called the endosperm. The seed is enclosed by a protective seed coat called the testa.

Exercise

1 Describe the function of each part of the seed in the germination of the seed.
2 Describe the differences between a monocot and dicot seed.
3 Explain why the seed has a store of carbohydrates.
Dormancy
Each seed once mature goes through a period of inactivity, resting stage or dormancy during which the young plant is alive in the seed but not growing. It is a way of protecting the young embryo from germinating at the wrong time.
Dormancy must be broken before a seed can germinate. In nature dormancy is broken by the seed coat being broken down over a period of time in the soil. Several methods are used to break dormancy and ensure a high rate of germination. These include scarification, stratification, light, heat treatment and soaking.

Exercise

1 Define dormancy.

2 Explain the importance of dormancy.
Methods to break dormancy

	Name of Treatment
	What to do
	Plant examples

	Scarification
	Chipping a little piece off the testa to allow water to enter the seed faster.
	Kowhai

	Heat treatment
	Some seed need higher temperatures than other plants to activate germination 
	Zucchini

	Light
	Some seeds need exposure to light if a certain light frequency.
	Poppies

	Stratification
	Chilling seeds for a period of time 
	Acorns


Seed Dispersal
In nature, seeds must be carried away from the parent plant. This is called dispersal. If seeds are dispersed away from the parent plant they will have enough light, water and space to grow. There are four ways seeds can be dispersed, by wind, animals, water and by the plant itself by explosive mechanisms.

Wind

Many plants use the wind to disperse their seeds with different structures to catch the wind eg hairy seeds (clematis), parachutes
(dandelions) and wings (lacebark/kauri) or they tumble along blown by the wind scattering seeds as they go e.g. marram grass.

Water

Some water plants use streams to carry their seeds downstream; others use the seas to carry seeds to different islands or down the coast eg coconuts and mangroves.


Animals

Most juicy fruits and berries are eaten by animals and birds which drop the seeds well away from the parent plant.

Some seeds have hooks, barbs or are sticky in order to catch onto the outside of animals on hairs or feathers


Explosive mechanisms
Some seeds have pods that, as they dry-twist in such a way that the seeds are shot out of the pod for some distance.

Exercise
1 Explain why seed dispersal is important to the survival of plants


Plant Form and Function
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Exercises


Describe the function of chlorophyll.


In which cells is most chlorophyll found.


Explain why leaves 


have a large surface area.


are thin.


generally have stomata on the underside of the leaf.


have a waxy cuticle.


have air spaces in the spongy mesophyll layer. 


Veins
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