[image: image1.jpg]Science
&Plants

forSchools

v





The powdery mildew survey
Student Sheet
Introduction
Powdery mildew is a plant disease caused by many different species of fungi. These fungi cause disease in many different species of plants, including food crops such as apples, blackcurrants, cucumbers, peas and barley, and popular ornamental plants such as honeysuckle, roses and oak trees. 

When food plants suffer from diseases like mildew, they will often produce a smaller crop, making less food available for farmers to sell and for consumers to buy and eat. This can make food more expensive.  
The symptoms of mildew infection include white, powdery patches of fungus that spread over the upper and lower surfaces of leaves, stems, and sometimes also flowers and fruit.
The fungus produces spores (structures that help it to survive in unfavourable conditions). It can be spread from one plant to another when the spores are carried by the wind.
Plants infected with powdery mildew are found all over the UK. The Powdery Mildew Survey is collecting data on which species of powdery mildew fungi are found where. This will help scientists to track the spread of the pathogens, and to give advice to help reduce the spread.
You are going to collect some samples for the survey.



Instructions 

Your teacher will take you to a place where there have been reports of powdery mildew.
1. Look for a plant that has symptoms of powdery mildew infection.
2. Use an identification key to identify the species of the plant. 
3. Use scissors to snip one or two leaves off the plant. Place the leaves in a small plastic bag.
4. Seal the bag.

5. Use hand gel to clean your hands.

6. Ask your teacher to help you find the GPS coordinates or postcode of your location.

7. Write the GPS coordinates or postcode on the bag containing the infected leaves.

8. Keep the bag sealed while you transport it back to school.
Your teacher will send the samples of infected leaves to the Powdery Mildew Survey.
Scientists working on the survey will record the appearance of the symptoms and pathogens present in the samples. They will also analyse the DNA of the pathogens to identify the species.
The results will be added to a national database, and your teacher will be sent a link to view the data (this may take a few weeks).


Safety notes
Keep the infected leaves inside the small plastic bag at all times. Clean your hands immediately after handling the infected leaves.
When doing fieldwork, work carefully to minimise the risk of harm to you and the organisms in the ecosystem being studied.


Questions
1. It is important to try to prevent the spread of powdery mildew.
Look again at the instructions for collecting your sample of infected leaves.

Which steps in the instructions reduce the risk of you spreading the disease? Explain why they reduce the risk. 

2. A common cause of powdery mildew around the world is the fungus Erysiphe graminis. It infects barley, which is a cereal crop.
Erysiphe is the name of the genus, and graminis identifies the species.

However, many different species of fungi cause powdery mildew.
This table shows how many species in each genus have been found in the UK historically, and in the Powdery Mildew Survey in 2015.
	Genus of fungus
	Number of species found in UK

	
	Historical data
	2015 survey

	Erysiphe
	85
	19

	Golovinomyces
	13
	10

	Arthrocladiella
	1
	1

	Neoerysiphe
	4
	4

	Phyllactinia
	7
	1

	Leveillula
	1
	0

	Sawadaea
	2
	2

	Podosphaera
	22
	16

	Blumeria
	1
	1

	Oidium
	14
	0

	Total
	150
	54


The data for the 2015 survey were collected from 353 samples from all over the UK.

a. Draw an appropriate graph or chart to display the data from the 2015 survey.
b. Which genus is found most frequently in the UK?
c. The 2015 survey found 54 of the 150 species of powdery mildew fungi that have been recorded historically in the UK.

Write this proportion as a percentage.

d. Dan looks at the table of data. He concludes that the Oidium genus of fungi has completely disappeared from the UK.
Do you agree with his conclusion? Explain your answer.

3. Matilda sends a sample of infected leaves to the Powdery Mildew Survey. 
The survey identifies the species of fungus in her sample as Erysiphe syringae-japonica. This is an invasive species from East Asia that is new to the UK.
Explain how this species may have been introduced to the UK.

4. There are over 900 different species of fungi that cause powdery mildew. Most of them produce very similar symptoms in the plants they infect.

a. Suggest how DNA analysis could help to identify the species of fungus present in a sample.

b. The survey collects data on the species of fungi causing powdery mildew, the plant species they are infecting, and the locations of infected plants.

Suggest why it is helpful to collect this kind of data.
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