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What are these notes for?

These notes are just here to give you a bit of background on the biology that crops up in a Growing Sound workshop.  We don’t intend you to teach the information in these notes to your pupils because a lot of it is Key Stage 3 or even Key Stage 4 level.  It’s purely here as background for you, the teacher and hopefully it will be useful.
What do these notes cover?
The Growing Sound workshop mainly tackles plant biology, although it may be useful at various points in the day for pupils to have an understanding of how we actually hear sounds.  Accordingly, these notes provide you with some background on:
· Plant biology

· Ears

A bit of plant biology
Plants, like animals are made up from cells.  As you can see in the diagram below there are a number of differences between plant and animal cells.  


The main differences are 

· Plant cells have a tough cell wall made from cellulose, animal cells don’t.  This gives plants their rigidity.  

· Plant cells contain small structures called chloroplasts, animal cells don’t.  These contain a chemical called chlorophyll which gives plants their generally green colour and allows them to use energy from the sun in a process called photosynthesis.
What do plants eat?
Animals may have to find their own food, but plants make their own.  They do this by taking in carbon dioxide from the air and water and minerals from the soil.  The minerals are necessary for healthy growth in the same way that animals also need them.  The water and carbon dioxide, however, are converted into food (glucose) and oxygen gas through the process of photosynthesis.  

Remember that photosynthesis requires sunlight and the chemical chlorophyll, which is present in the chloroplasts inside the plant’s cells.
A plant’s leaves are where the majority of its glucose production goes on.  The glucose produced dissolves in water and tubes carry it to the parts of the plant that need it.  Glucose is also stored in the leaves and roots of a plant in the form of starch.

Animals can also eat the food produced by plants, which is why we eat fruit and vegetables.  However, human beings are unable to digest the cellulose in plant cell walls so this passes straight through and we sometimes refer to this as fibre or roughage.


What bits of plants do we eat and why?
The bits of plants that human beings tend to eat are the roots, leaves and seeds.  We eat these because they contain large amounts of starch and glucose.  Seeds such as beans and grains are high in starch because this is the food store which will help a new plant grow until it can start making its own food. (Some seeds contain a lot of oil, nuts for example, which is also a food store). 
What about flowers?

New plants grow from seeds and these seeds come from flowers.  It is worth pointing out that not all plant flowers are wonderful bright colours.  Some are green and we might not even think about them as flowers at all – think about grass for example.


The reason some flowers are bright and bold and others are distinctly unnoticeable is that the bright and bold ones are insect pollinated and they need to catch the attention of bees and other pollinating insects.  Grasses and most trees rely on wind pollination so they don’t have to be that noticeable. 



What is pollination?
Flowers have sex cells inside them.  For a plant to create a seed, a male cell must join with a female cell.  This is where pollination is useful.  Pollination is the transfer of pollen from an anther to a stigma.  The diagram below will help with the names if your botany is a bit rusty.
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There are two types of pollination:  

· Some plants self-pollinate – this means that the pollen comes from the same plant.  Plants can self-pollinate with the help of the wind or with the help of insects.
· Some plants cross-pollinate – this means that pollen transfers from one plant to another of the same species.  Plants can cross-pollinate with the help of the wind or with the help of insects.

Most plants have flowers which contain a stamen (the male part of the flower) which produces pollen and a carpel (the female part of the flower) which contains the ovary where the seeds will grow.


In willow trees, one tree will have flowers with just stamens and no carpels and another tree will have flowers with just carpels and no stamens.  In effect, willow trees have developed separate sexes.

The vast majority of plants, however, grow flowers which contain both male and female parts.

When an insect or the wind deposits pollen onto the stigma of a flower, the pollen germinates and grows a pollen tube that, like a root, burrows down through the style and into the ovary.  The tube grows through an opening into an ovule, which contains an egg cell, and fertilisation takes place.  The ovule develops into a seed and the surrounding ovary becomes a fruit.
What’s the difference between a fruit and a vegetable?

Technically, a fruit is the ripened ovary, and associated parts, together with its contents, the seeds.  If you split open a tomato there are a great many seeds inside.  Each seed is the result of one egg cell being fertilised by one of the many pollen grains that landed on the stigma of the tomato flower. 

Vegetables can be any part of the plant, including fruits. Vegetables are parts of the plant we cook and eat. They can be roots, leaves or stems, but vegetables like courgettes, marrows and runner beans (for example) are also fruits.

Fruit is a botanical description, based on the structure of the plant and where and how the fruit is produced. Vegetable is a description based on the way we use the part of the plant we are eating.  

Ear, ear!
The other biological aspect of Growing Sound is our ability to hear sound with our ears.
The diagram below shows the main parts of the human ear.


As you can see from the diagram sound waves are channelled by the outer part of the ear (known as the pinna) into the ear canal.
The sound waves cause the ear drum to vibrate in much the same way as the cling film on the mixing bowl in the Sound Effects activity in the Physics of Sound section of the CD-ROM.  This vibration is then transmitted by the ear bones to the cochlea.

The cochlea is a spiral shaped cavity filled with liquid.  The inside walls of the cochlea are lined with tiny hairs, which are connected to nerve fibres.  


Vibrations passed on by the ear bones cause sound waves in the liquid and these move the hairs.  The clever bit is that because of the shape of the cochlea different frequencies of sound cause hairs in different parts of the spiral to move.  Our brains then process the signals from the cochlea to produce what we hear as sound.
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The main parts of a flower
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Grass flowers – not very eye-catching!





Bright flowers attract insects
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