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Today you will be acting as an environmental scientist. You will be studying two heathland areas, one of which is grazed by ponies, the other isn’t. Your job is to decide which heathland is in better condition. You will get to use some ecological survey techniques to investigate the plant communities, and think about whether the grazed or un-grazed heathland is better.

By the end of the day you could be good at: 
· Explaining what a heathland is and why they are valuable;
· Understanding why soil chemistry is important;
· Using quadrats to sample vegetation;
· Identifying common plant species that occur in heathlands;
· Deciding whether pony grazing is good for heathland vegetation.
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Testing for pH
1. Carefully open the green chemical capsule and empty the powder into a tube. 
2. Use a trowel to dig a small hole about 10cm deep. Carefully take a sample of soil from the bottom of the hole- try not to collect any stones or plant roots.

3.  Fill the tube to the first line with the soil you have collected.
4. Open the bottle of water and fill the test tube with water up to the fourth line.  

5. Put a lid on the top of the tube and shake it thoroughly.
6. Find somewhere safe to place the tube very carefully in an upright position where it will not be kicked, knocked or lost! Leave the contents of the tube to settle for at least 5 minutes. While it is settling prepare the nitrogen analysis (see below).

Testing for Nitrogen (N)
1. Take a sample of soil from about 10 cm below the surface.

2. Empty about one sixth of the water out of the bottle.  Put about half a trowel-full of soil into the bottle – try not to put any stones or plant roots into the bottle.  Put the lid on the bottle and shake thoroughly for about 1 minute (or until the soil and water are well mixed).
3. Put the bottle in a safe place to allow the contents to settle without being disturbed. Note the time here ___________________. The mixture in the bottle needs to settle for at least 20 minutes.  

4. After at least 20mins check that the mixture has settled (there should be mud at the bottom of the bottle and clearer liquid at the top).

5. Very carefully fill a tube up to the fourth line with the liquid from the bottle. Do not to get too much soil sediment in to the tube.
6. Carefully open the purple capsule and empty the contents of the capsule into the tube.  
7. Put a lid on the tube and shake it thoroughly. Note the time here _______________.

8. Leave the tube somewhere safe for at least 10 mins to allow the colour to develop.
9. Compare the colour of the liquid in the pH and nitrogen tubes against the chart on the front of the ‘mini soil test kit’ packet. 
Complete the table below:

	Test
	Colour
	pH/Nitrogen value

	pH
	
	

	Nitrogen (N)
	
	


Questions
1.Soil from healthy (ie. unpolluted) heathlands should be acidic, ideally with a pH of 3-5.  

Which of the heathland sites has healthier soil?  
_________________________________________________________________

_________________________________________________________________
2. Healthy heathland soils should be deficient in nitrogen.  Pony grazing can reduce the nitrogen content of soils by removing plant matter.  Do you think the ponies are reducing the nitrogen content of the soil in the grazed heathland?  
_________________________________________________________________
_________________________________________________________________________

3. The pH and level of nitrogen are two examples of physical or abiotic characteristics. Write a list of other abiotic factors that you could measure.

_________________________________________________________________
_________________________________________________________________________
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Vegetation observation
Take a look at the heathland. Is there any evidence you can see that suggests ponies have been grazing in this area? What effect do you think this will have on the vegetation composition in the heathland?

_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
Vegetation survey
In activities B and C you will be using quadrats to sample the heathland vegetation.  You will record which plant species are present in each quadrat, and estimate how much of the ground surface each species covers (i.e., their percentage cover).   This will help you to determine whether or not this area of heathland is suffering from the effects of nitrogen pollution.  

Estimating percentage cover using a quadrat

You will be sampling in an area of heathland that has been grazed by ponies for a number of years.  Remember, there are three main rules when using a quadrat:

1. The quadrat has to be placed randomly.
2. You need to decide at the start when a plant will be counted and when it will not;

3. You need to be consistent.

Use the heathland plant ID guide to help you identify the plant species in your quadrats.  For each quadrat use the table on the next page to record the name and the percentage cover of each plant species. You should also record the percentage of bare ground as this in an important indicator of heathland health. Too much bare ground could indicate excessive damage by ponies, and provides opportunities for grasses and trees to germinate and out-compete the heather. Try to complete 10 quadrats!

	Quadrat
	Name and % cover of plant species
	Quadrat
	Name and % cover of plant species

	1
	
	6
	

	2
	
	7
	

	3
	
	8
	

	4
	
	9
	

	5
	
	10
	





Vegetation survey
You will now be sampling an area that has not been grazed by ponies for some time.

1. Are there any differences between this heathland and the grazed heathland that you can see straight away? Describe the differences that you can see.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
2. From just looking at the two heathlands, can tell which heathland is better in terms of its plant species? Discuss whether one heathland has more or less bracken, grass or trees than the other. If these species are more dominant than heather, this can indicate an unhealthy heathland.
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
Now use the same method that you used in the grazed heathland to record the plant species found. Use the table overleaf.

	Quadrat
	Name and % cover of plant species
	Quadrat
	Name and % cover of plant species

	1
	
	6
	

	2
	
	7
	

	3
	
	8
	

	4
	
	9
	

	5
	
	10
	



Now that you have collected data from the grazed and non-grazed heathlands you can compare the data to discover which heathland has a better range of plants. Firstly find the mean (average) percentage of heather cover for your ten samples in each heathland area and plot a bar graph. Then do the same for all grass species.
[image: image1.jpg]f
5 fEdanees i o HE : SEtass B
;
: :
: e
£ ERiiiit HrHTH

- S EasumsEud fan :

E T P P EESSIas: fansio FH





[image: image2.jpg]f
5 fEdanees i o HE : SEtass B
;
: :
: e
£ ERiiiit HrHTH

- S EasumsEud fan :

E T P P EESSIas: fansio FH





1. Suggest two ways you could have made the data you collected in Activities B and C more accurate. 
_________________________________________________________________________

2. Give a source of error that could have affected the reliability of your results in Activities B and C.
_________________________________________________________________________
3. A good quality heathland will have at least 25% cover of heather and less than 50% cover of grass. Using the results you collected in Activities B and C, decide which heathland is healthier, and explain why.  
_________________________________________________________________________
_________________________________________________________________________

_________________________________________________________________________
_________________________________________________________________________

_________________________________________________________________________
_________________________________________________________________________

_________________________________________________________________________
_________________________________________________________________________

4. Why did you have to do at least 10 quadrats in Activities B and C? 

_________________________________________________________________________

_________________________________________________________________________
_________________________________________________________________________
5.
Based on your soil chemistry and vegetation survey data decide if you would move the ponies onto the un-grazed area, or move the ponies off the grazed area. Why have you made this decision?
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
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Activity A: Soil Chemistry Tests





Look down on the quadrat from above and identify all the plant species that can be found in it.  For each species, estimate the percentage of the quadrat that it takes up.  For example, in the image on the right you might estimate that species A covers 25% of the quadrat.  Species often overlap (as shown in the image on the right) and there may be several different vertical layers of plants. Percentage cover may therefore add up to well over 100% for an individual quadrat.
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