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How healthy are our trees?
Students’ Sheet
Trees are one of the most important features of our environment. They provide essential habitats for many animals, and food for many more, including we humans. They clear pollutants from the air and increase the concentration of oxygen in their local environment.

But trees are in a battle for survival, fighting off animal predators, pollution, and pathogens, in their struggle to successfully reproduce. 
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When the weather is extreme, the plant becomes stressed, and pathogens can become established. In particularly difficult years, the pathogens may become so pervasive that the tree dies. Damage to the roots and lack of air movement around the leaves can also trigger the right conditions for disease causing organisms.

In recent years, new tree diseases have reached our island – including ash dieback and sudden oak death. 

So how healthy are the trees in your environment? 

The following activities are designed to encourage you to look more deeply at the trees around you. 
Activity 1 – Catalogue the health of the trees in an area

1. Use the picture table to help you identify the trees in your neighbourhood. 
2. Record each tree and any evidence of disease. This may include lack of canopy (the leaves of the tree), dead branches, weeping or oozing from the bark, loose bark, the presence of fungal brackets from the trunk or around the roots. The table of diseases may help you put the name to some of the diseases, but more importantly it gives you the symptoms to look out for. 
3. You could also record the age of the tree by measuring trunk diameter 1m above the ground.

Activity 2 - Horse chestnut leaf miner damage

In this activity, you will use statistics to compare the damage caused by this pest of the horse chestnut.

To perform a valid statistical test you could either need to compare different species/subspecies of horse chestnut; compare trees from different areas; or different individual trees in one area.

1. Identify the trees you wish to sample. Collect 15-20 leaves from each tree by cutting the petiole with scissors. The leaves should be chosen randomly. Only collect the leaves you can reach safely. 
2. Ensure that any damage is due to the leaf miner by holding the leaves up to the light. The burrows of the larva should be clear within the tissues of the leaf.

3. Write a null hypothesis for the experiment.

4. Estimate the percentage damage caused by the leaf miner for each leaf from each tree.

5. Calculate the mean and standard error for each tree.

6. Compare the data from the different trees. Is your null hypothesis upheld or rejected?

Questions

Some species of Horse Chestnut can resist this pest better than others. Why do you think this may be?

The leaf miner causes trees to lose their leaves early, 3-6 weeks before autumn begins. How do you think this will affect the trees and their ability to survive?

Activity 3 – Bracket fungal infection of hardwood trees

In this activity, you will use Chi squared to establish whether a significant number of hardwood trees are affected by fungal growth in their xylem and roots.

Look for the presence of the fungi at the base of the tree or on the trunk. The presence of dead branches in the canopy can also be considered a sign of fungal infection. The assumption (and so the null hypothesis) is that all trees are healthy and free from infection.

1. Chose a large sample area with many trees. 

2. Count all different species of tree. (For a more complex statistical test different species could be compared).

3. Record each tree as healthy or as having fungal infection. 

4. Perform a chi squared statistical test on the data. Use p=0.05.

5. Is your null hypothesis supported or rejected?

6. You could repeat the test in a different habitat and compare the results of the two.

Questions 

1. From your observations were some species more susceptible than others?

2. How do you think the genetics of the tree may affect its susceptibility to fungal infection?

3. Could you identify any environmental stresses that may affect the trees in your sample area?

4. Some fungi can track down a new host through the soil and can move many meters to reach it. How do you think you could limit the spread of pathogens that move this way?

Activity 4 – Incident rate of tar spot on sycamores or black spot on roses.

Use statistics to compare the presence of black spot or tar spot on leaves and the sub-species of plant.

Tar spot is a very common and non-damaging fungal disease of sycamore trees (Acer pseudoplatanus). Sycamores are just one species of the genus Acer. There are many types of Acer in the UK. Compare a sycamore tree with a different species of Acer.

Alternatively, black spot is a fungal disease found on roses. There are many types of roses and some have been bred to be resistant to some common rose diseases like black spot. Compare different types of roses (you could use a wild dog rose, a climbing rose, a shrub rose such as rugosa and or a cut flower variety such as the tea rose).

1. Decide on your null hypothesis.

2. Randomly collect 20 leaves from each of the two plants. The leaves should be chosen randomly. Only collect the leaves you can reach safely. 

3. Record the degree of fungal disease found in each sample as % cover of the upper leaf surface.

4. Calculate the mean and standard error of disease for each plant.

5. Compare the two plants.

6. Is your null hypothesis accepted or rejected?

7. Can you explain the data that you have collected?

Acer Questions

1. How do you think the fungal disease passes from one plant to another?

2. Why do you think the disease is not found on young leaves?

3. Why do you think some species of Acer are not affected by the disease?

4. How do you think plant breeders could develop a strain of sycamore resistant to this unsightly fungal disease?

Rose Questions

1. How do you think the fungal disease passes from one plant to another?

2. Why do you think the disease is not found on young leaves?

3. Why do you think some species of rose are not affected by the disease?

4. Roses are commercially a very important crop. How do you think plant breeders could go about developing a beautiful rose resistant to this fungal disease?
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