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Disease detectives: violet bramble rust
Students’ Sheet
Like humans and animals, plants can be infected by fungal pathogens – and the effects can look surprisingly similar.

For example, humans often suffer from athlete’s foot, caused by a fungus that grows and multiplies on your skin. This causes itchy red rings, often between the toes where it’s dark and damp. 
Plants get similar infections, often visible as dark rings on their leaves. As with fungi that grow on humans, these multiply more quickly when it’s warm and damp.  
Plant diseases often result in a loss of crops: farmers in Ethiopia lost up to 70% of their wheat harvest in an outbreak of disease in 2013. UK scientists are working hard to predict outbreaks of plant diseases and to breed disease-resistant varieties.    

There are numerous fungal pathogens that affect plants: today, you’re going to look at one common infection under the microscope.   
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What causes violet bramble rust?

Bramble (blackberry) bushes are found in hedgerows and gardens all over the British Isles. These plants can be infected by a disease called violet bramble rust. The disease is caused by a fungus. Infected bramble plants develop violet or brown spots on their leaves.

Pathology: fungi under the microscope

The fungus also produces spores, which can be seen on the underside of the leaves. Spores are structures that help the fungus to survive in unfavourable conditions. Two different types of spores can be seen on leaves infected with violet bramble rust:
· orange-coloured spores, which are usually seen in summer

· black-coloured spores, which are usually seen in winter.

The disease is spread from one plant to another when the orange spores are carried by the wind.
You are going to look at samples of fungi taken from leaves infected with violet bramble rust.

Instructions 

You will be given a leaf from a bramble bush infected with violet bramble rust.
1. Pick up the clear plastic bag containing the infected leaf. Look at both sides of the leaf through the clear bag, and write down your observations.
2. Now use a hand lens or magnifying glass to examine the leaf through the clear bag. Write down any extra details that you can see.

3. Use a dropper to add one drop of water onto a microscope slide.

4. Carefully open the bag, but do not take the leaf out.

5. Take a small piece of sticky tape (about 1cm2) and press it gently onto the underside of the leaf inside the bag.
6. Remove the sticky tape from the leaf, then place it (sticky side down) onto the drop of water on the slide. (The sticky tape acts as a cover slip, so you do not need to add one).
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7. Re-seal the bag and then wash your hands thoroughly.

8. Place the slide on the microscope stage.

9. Switch on the microscope’s light.

10. Turn the smallest objective lens towards the stage, until it clicks into place. Use the coarse focus to move the objective lens to its lowest position.

11. Clip the slide onto the stage.

12. Look down the eyepiece lens with one eye. Adjust the coarse focus to move the lens away from the slide until the image is as clear as possible.

13. Turn the x20 or x40 objective lens towards the stage. Adjust the fine focus to move the lens away from the slide until the image is as clear as possible.
14. Make a drawing to show what you can see down the microscope. Clearly label the spores in your drawing. 
Safety notes
Keep the infected leaf inside the clear plastic bag at all times. Wash your hands thoroughly immediately after handling the infected leaf.
Never look down a microscope without a slide on the stage. Always start with the objective lens near the slide and then move it away, so that you do not smash the slide.
Questions

1. Describe the symptoms of violet bramble rust, including which part of the plant the symptoms appear on.
2. What type of pathogen causes violet bramble rust?

3. Explain how the disease is spread from plant to plant.

4. What type of disease is violet bramble rust? Choose from the following list:

communicable

inherited

non-communicable

sexually-transmitted

5. Amelia uses a light microscope to look at a sample of spores from a leaf infected with violet bramble rust.

She uses an objective lens with a magnification of x40. The magnification of the eyepiece lens is x10.

What is the total magnification?

6. Omar thinks the bramble bush in his garden is infected with violet bramble rust.
Describe how Omar could identify the disease that has infected the bramble bush.
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