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What are chloroplasts?
Student Sheet
Introduction
Chloroplasts are small green ‘organelles’ in some plant cells which enable the plant to ‘capture’ sunlight energy.
The chloroplast is filled with a green pigment called chlorophyll. If you imagine an oblong shaped boiled sweet with a filling… the sweet is like the chloroplast and the filling is the chloro“phyll”.

In this activity, you are going to look at chloroplasts and starch grains under the microscope. 

You’ll then use what you’ve learnt to deduce how a mutation in some leaves affects the way they grow.  



1. Looking at chloroplasts under the microscope 
To look at chloroplasts under the microscope
1. Select a plant which has a very thin leaf such as Elodea or simple moss leaves.

2. Place a single leaf on a microscope slide, add a drop of water and a cover slip.

3. Look at the leaf down a microscope and see if you can identify the small green chloroplasts.

4. If you have difficulty seeing the chloroplasts, look at the cells at the edge where the leaf is very thin.
If you look very carefully you may be able to see the chloroplasts moving around within the cell. 

Your teacher may show you a video clip of this effect.



2. Looking at starch grains stored in a potato tuber 
Chloroplasts absorb light energy and enable the plant to use this to build carbohydrates such as starch.  In many high power images of chloroplasts we can see the starch grains. 
The plant is able to export these carbohydrates to other parts of the plant where starch grains build up. For example a potato tuber stores starch grains – so although it has no chloroplasts to make carbohydrates – they are packaged up and stored there. 

To look at the starch grains stored in a potato tuber:
1. Take a small section of potato tissue and cut a very thin slice onto a white tile.

2. Take approximately 1cm2 of thinnest tissue and place it on a microscope slide.

3. Add one or two drops of iodine solution.

4. Place a cover slip over the potato tissue.

5. Examine it under the microscope.

You may see that some of the starch grains are very large and some quite small. The starch grains in chloroplasts are very small but remember the potato tuber is the main storage organ so we might expect large grains to build up here.


3. What effects will a genetic mutation have on chloroplasts? 
Some plants have leaves which are green with white or yellow patches. This is called variegation, and is usually the result of a natural genetic mutation which prevents cells creating chloroplasts.
The pattern of variegation on a leaf depends on which cells are unable to create chloroplasts.  Sometimes it is random and gives a speckled appearance, and sometimes the variegation forms a pattern. Scientists can look at variegated leaves to help research into genetics and inheritance.  
Use what you’ve learnt so far to answer the following questions. 

1. Which cells of the leaf would you expect to show evidence of starch grains if you left this plant in the light for a few hours?
2. How would you expect the growth rate of a plant with variegated leaves to compare to a normal totally green plant? Can you explain why you think this?
Further thinking
A few species of plants, such as dodder, have hardly any chlorophyll. How do you think they can survive and grow?  
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