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Introduction

An experiment highlighting the properties of different soils is presented here. It would suit Year 4 primary students (VELS level 3). Some of the relevant standards at this level include ‘classification of a range of materials...with reference to the observable properties of the materials; reporting of experiments, using science specific language to record variables and characteristics of a fair test’. (VELS 2007) 
Purpose

The purpose of this investigative activity is to examine the water retention capability and particle sizes of three different soil samples and how this is affected by soil composition. 

Hypothesis

The retention of water in the soil will be dependant on soil particle size. Clay soil will retain the most moisture, loam garden soil the second most and sand the least.

Materials

· 3 soil samples – clay-based, loam-based and sand-based

· 3 empty soft-drink bottles 

· Chux super-wipe 

· Rubber bands
· Water

· Measuring cup

· 3 plastic cups 

Methods

1. Cut plastic bottles in half (teacher to prepare beforehand in classroom setting). The top is to be used as a funnel and the bottom the container to catch the water.
2. Put pieces of Chux cloth over neck of bottle and secure with rubber bands. This is to prevent soil particles from falling though.

3. Turn the top of the bottle upside down and sit into the bottom half (see photo 1)

4. Place one plastic cup of soil in each funnel.

5. Pour 200ml of water into each sample.

6. Observe activity.

7. After ten minutes, measure water that has collected in containers.

Results
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Photo 1 – before pouring the cups of water into soil samples

After pouring 200 ml of water into each sample, water began to flow through all three samples. After ten minutes the water had stopped dripping into the containers. (see photo 2 below):
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Photo 2 – water permeating soil samples 

The collected water was then measured and the results are compiled in Table 1 below.
	Soil Type
	Water Added
	Water Collected
	Water Retained by Soil

	Sand
	200ml
	135ml
	65ml

	Loam garden soil
	200ml
	170ml
	30ml

	Clay
	200ml
	105ml
	95ml


Table 1: Water retention of 3 soil samples
Of the 200ml put into each sample, clay retained the most water (95ml), loam garden soil retained the least (30ml) and sand retained 65ml. It was noticed that it took longer for the water to flow through the clay sample. 
Discussion

Soil can be made up of different types of matter, such as sand, clay, gravel, silt and organic matter. Each type of matter is made up of particles. Particles come in all different sizes, depending on the type of matter. Sand particles are around 0.05 – 2mm, while clay particles are much smaller, often less than 0.002 mm. When these particles are packed against one another, they do not match up perfectly like a jigsaw, but instead have gaps of air between them, called pores. Bigger particle sizes have bigger pores between them. When water is poured onto the soil samples, it runs into the pores between its particles. The bigger the particle size, the quicker the water is able to continue to flow through. This is called permeability. 

As predicted, in this experiment, clay retained the largest amount of water due to its smaller sized particles. However, it was hypothesised that sand would retain the least amount of water and it didn’t. It was also surprising to discover that the garden soil retained the least amount of water. This may have been due to large pieces of bark and other materials creating larger pore space in the sample. Most soil mixtures are made up of a combination of different types of matter, and have a mixture of different sized particles which influences the permeability, and this may have been the reason for the unexpected results. Perhaps the use of pure clay and sand samples may have shown more predictable results.   

Conclusion

Although the results were not all as predicted in the hypothesis or based on current scientific evidence relating to soil science, this experiment did prove that various types of soils retain different amounts of water, and that soil with a high clay content retains more water than soil with a high sand content. 
Delegation

Both members of the team contributed equally in all aspects of this experiment – materials gathering, carrying out the experiment, photography and writing up this report.

Further investigations and integrated curriculum ideas

· Soil composition is different everywhere, and can be dependent upon location, weather conditions, whether it is manmade or heavily composted with organic matter. Students can explore this topic and then have an influence on what can be grown in it and what it can be used for.
· Children could attempt to grow a plant in a variety of different soil types, or grow plants suited to particular soil types in a variety of different soils. 

· Project on building a dam and working out appropriate locations with regards to geography and soil types. Including mathematical and literacy components.

· Further soil science experiments, such as nutrients in soils, soil composition experiments to establish proportions of different matters.  
· Exploration of the water cycle, and current environmental issues such as erosion, floods and droughts.
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