    [image: image1.emf]









[image: image2.jpg]L N
M

"

i

\_gm

| \\v ‘
C i ,A”
/N,

2

)
\






[image: image3.jpg]B\ L

g/ /TN




Duration
One/two 50-minute session/s
Materials
· Student worksheet

· Pencil

· Panel 4 from the Volcano Dreaming series (also available on the Volcano Dreaming website http://volcanodreaming.com.au/panels1-4.html)
· Class set of computers with access to the internet.  Students need to open: 

· http://www.homedesigndirectory.com.au/gardening/plant-finder/plant-descriptions/poa-labillardieri/eskdale/?plant-id=340
· http://www.florabank.org.au/lucid/key/species%20navigator/media/html/Themeda_triandra.htm
· http://www.florabank.org.au/lucid/key/species%20navigator/media/html/Austrodanthonia_caespitosa.htm
· Video: Splash, ‘Who loves soil, Tim does!’ http://splash.abc.net.au/media/-/m/528019/who-loves-soil-tim-does-
· Soil testing PowerPoint 

· Soil testing equipment – 
· Soil collection:

· Trowel or shovel (a few for student use)

· 250 ml container/plastic beaker (one per group)

· Clip boards

· Soil observation: 

· Soil samples (one per group)

· Magnifying glasses (one per group or person)

· Soil texture:

· Soil sample the size of an egg (one per group)

· Spray bottle filled with water

· Soil texture by Feel Key (one per group)

· Soil salinity and soil pH test:

· Soil sample – air-dried (one per group)

· Scales

· 20 ml deionised water (one per group)

· Electrical Conductivity probe 

· pH probe or litmus paper

· Salt-tolerant and salt-sensitive plants resource (one per group)

Activity
This activity complements panel 4 of the Volcano Dreaming series.  This activity looks at the characteristics of soil, and how to conduct soil tests to determine the quality for plant growth.
Carrying out the activity
1. Students examine panel 4.  How has European Settlement affected Australian soils?  Students answer introductory questions about soil degradation using panel 4.
2. Play the ABC Splash video – ‘Who loves soil, Tim does!’  This introduces students to a variety of soil tests, which include soil pH, soil texture and soil compaction.  Prior to showing the video, pose the following questions to students, “If you test soils from different areas how might they be similar?  How might they be different?  What are the physical characteristics, such as size and shape of the particles, colour and texture?”  After the video, pose the following questions, “How might you test the soil?  What is a ribbon test?  Why is it important to test soil?”

3. Students will conduct four soil tests; soil observation, soil pH, soil salinity (Electrical Conductivity) and soil texture.  A PowerPoint has been provided to introduce students to the tests.  This will also assist students with the workbook questions.  

4. Divide the students into groups of 2-3.  You will need to organize equipment prior to the practical activity.  It is desirable that every group has one set of all equipment.  Students will need to follow the instructions carefully and record results in their workbooks. 

5. Students should discuss their findings with the class and fill in their table with this data, then complete the conclusion questions.

6. Extension: Recommend other tests that could be undertaken to assess soil quality.
Student activity
Soil provides a place for roots to anchor and grow.  It holds the water in which the nutrients are present, as ions for plants to use.  It holds air to prevent plants from becoming waterlogged.   It holds the chemicals that determine the pH, salinity and its stability.  These all affect every aspect of plant growth. 

1. Examine the Volcano Dreaming panel 4.  What are the most common plants on the Western Volcanic Plains?

Dominant plants include grasses such as Kangaroo Grass, poa tussocks, wallaby grasses and spear grasses and wildflowers. 

2. When land owners wish to conserve or restore the indigenous plants and animals of the Western Volcanic Plains, they need to consider the many changes that have occurred to the soil.  Identify the major factors that have contributed to these changes.
The following is a list of factors that have changed the soil in the Western Volcanic Plains; soil compaction from hard-hoofed animals, reduction in dung beetle populations, reduction in select burning and use of fertilisers.
3. Choose one of these factors and elaborate on the effect this has on soil structure.

Soil compaction – the spongy ground turned flat and hard-baked due to the compaction made by hard-hoofed animals, such as sheep, cattle and horses, which were introduced by European settlers.
Reduction in the number of dung beetles – dung beetles have important ecological functions including soil aeration and nutrient transfer as well as breaking down dung and preventing flies from breeding on it.

Selected burning is reduced – this reduces triggers for wildflower germination and grasses become more dominant.

Use of fertilisers – the balance of soil minerals have been disturbed with the use of fertlisers, they have also promoted the growth of weeds and have outcompeted native flora.
4. Managed fire burns have been used to help conserve and manage indigenous plants.  List reasons why burning is used in grasslands.

Fire is used to reduce the build up of dead grass, which if left alone would eventually smother the ground and inhibit the growth of most plants.  After the burn, herbs and bulbs will generally grow in the spaces.  Fire also promotes the germination of some plants, as they require smoke or heat as a trigger.  Fire recycles nutrients back into the soil.

SOIL TESTING

The success of a native planting program is largely due to site conditions, and particularly the structure and chemical composition of the site soil.  Prior to planting, a series of basic soil tests should be carried out and should comprise soil pH, soil salinity, soil texture and available nutrients. You will find a sample site and undertake some of these tests to determine the soil condition.  Follow these instructions to undertake the testing. 
In the field – collect soil sample:
· Collect the soil sample.  You will need about a cup (250 ml). 
· Make a site observation; include site description (school yard, farm, etc.), orientation, elevation (sloping or flat site), existing trees, shrubs, grasses or ground cover, rainfall, etc.
Site: _________________________________________________________________________________

	Orientation
	Elevation
	Existing vegetation cover
	Evidence of animals
	Rainfall

	
	
	
	
	


Other: _______________________________________________________________________________

_____________________________________________________________________________________

In the classroom – soil testing:
To conduct each test, follow the instructions carefully, and record your results in the table below. 
Test 1: Soil observation

1. Observe a small amount of collected soil.  Use a magnifying glass to observe the soil closely.  Note your observations, and include the colour and smell.  

2. Examine the texture of the soil by feeling the soil between your thumb and forefinger.  Note your observations.  

Test 2: Soil texture 

1. Refer to the ‘Soil Texture by Feel Key’.  
2. Follow the instructions carefully to determine the soil type; loamy sand, sandy clay, sandy clay loam, sandy loam, silty clay, silty clay loam, silt loam, clay, clay loam or loam.
Test 3: Soil salinity (Electrical Conductivity) and soil pH

1. Weigh out 4 g of air-dried soil into a clean vial.

2. Add 20 ml of deionised water.

3. Cap and shake vial for 5 minutes.

4. Let the vial stand for a few minutes to allow the soil solution to stabilize.  

5. Measure the salinity (EC) and then the pH of the liquid portion.

6. Record your results for each sample, noting any differences in soil settling behaviour.
	Soil
	Soil observations
	Soil texture
	Soil salinity

(EC μS/cm)
	Soil pH



	
	
	
	
	


5. What information does the soil observation test provide?

The soil observation test indicates the characteristics of the soil, such as appearance, texture and smell.

6. Based on the soil texture test, what is the soil type at the sample site?  

Students need to follow the Soil Texture by Feel Key correctly to determine the soil type.
7. What are the characteristics of this soils texture?
Students describe the soil characteristics.  The Key may assist them.  
8. What is soil salinity?  What is the soil salinity at the sample site?

In agriculture, when we refer to salinity we are referring to the level of salt in the soil and the soil solution.  Saline soils are those with sufficiently high levels of salt in the root zone, which can affect plant growth.  

9. What is soil pH at the sample site?

Students will need to follow the instructions carefully to determine the soil pH.
10. The pH scale ranges from 0 to 14; a value 7 is neutral.  Values less than 7 are acidic, and greater than 7 are alkaline.  Is your soil acidic, basic or neutral? 
Students need to determine whether they have acidic, basic or neutral soil based on their pH result. 

11. Wallaby Grass (Austrodanthonia caespitosa) and Kangaroo Grass (Themeda triandra) are native grasses found on the Western Volcanic Plains.  These plants have a varying tolerance to salinity. Look at the Salt-tolerant and salt-sensitive plants resource and determine which is salt-tolerant and which is salt-sensitive?  What does this mean in relation to their growth?

Wallaby Grass: (circle) 
Salt-tolerant
Salt-sensitive
Wallaby grass can grow in soil with a higher salinity.

Kangaroo Grass: (circle) 
Salt-tolerant
Salt-sensitive
Kangaroo Grass can grow in soils that are non-saline (with a low salinity).
12. Since you have undertaken the soil testing and gathered data, you will now research to see whether specific native grasses can be planted at your sample site.  Below is a list of grasses found on the Western Volcanic Plains.  You will access the list of websites for each grass and make notes on their growing conditions in the table.  Conclude by suggesting whether the grasses could grow in your soil sample, based on your results.

· Common Tussock Grass 

Poa labillardieri
http://www.homedesigndirectory.com.au/gardening/plant-finder/plant-descriptions/poa-labillardieri/eskdale/?plant-id=340
· Kangaroo Grass

Themeda triandra

http://www.florabank.org.au/lucid/key/species%20navigator/media/html/Themeda_triandra.htm
· Wallaby Grass

Austrodanthonia caespitosa

http://www.florabank.org.au/lucid/key/species%20navigator/media/html/Austrodanthonia_caespitosa.htm
	
	pH tolerance
	Salinity tolerance
	Soil texture



	Common Tussock Grass

Poa labillardieri
	5.5-7.5
	non saline
	loam or sand (clay is not suitable)

	Kangaroo Grass

Themeda triandra
	acidic (less than 6.5)
	non saline (salt sensitive)
	clay loam, cracking clays, light to medium clay (35-50% clay), loam, sandy loam, sandy clay loam or sand

	Wallaby Grass

Austrodanthonia caespitosa
	acidic (less than 6.5)
	slightly to moderately saline or non-saline (salt tolerant)
	clay soils, and sandy clay loam (avoids sandy soils)


13. Based on the information you found on each of the native grasses, could each of them live in your soil sample? 

Common Tussock Grass:
 (circle)

yes

no
Kangaroo Grass:



yes

no
Wallaby Grass:



yes

no
14. If only some or none of the grasses could survive at the sample site, do you think there are ways of altering the soil to promote their growth?  If yes, suggest ways this could be done.
If soil pH is acidic and below 5.0, it can be raised by adding lime (a white caustic alkaline) to the soil.  If the soil is alkaline (basic) it can be lowered if gypsum (a soft white or grey mineral) is added.  Salinity levels can be reduced by replanting and managing native plants.  
15. Compare your results with other groups.  How did your results compare?
Students need to see whether other students found similar results. 
Conclusion

16. Explain why soil is important in a grassland ecosystem.
Soil is vital in a grassland.  Soil acts as a water filter, a growing medium and provides habitat for many organisms, which contributes to biodiversity.

17. Why is it important to test soil?

Testing soil gives you chemical and physical information about your soil, which can be used to optimize plant growth or assist in solving soil-related problems.

18. Recommend ways to improve grassland ecosystems to encourage flora and fauna.  In particular, what can be done to improve soil quality?  
Soil salinity could be reduced by planting more native plants; fertiliser application could be reduced; remove weeds; remove introduced fauna and encourage the native fauna.  Bare ground could be reduced by improving vegetation cover, thereby decreasing erosion and loss of soil fertility.
Grasses, Soil





Target audience: Years 4 - 7





Objectives: 


Conduct a range of soil tests to determine soil properties.
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Volcano Dreaming Resources








