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Background Information:

A soil's permeability is a measure of the ability of air and water to move through it. Permeability is influenced by the size, shape, and continuity of the pore spaces, which in turn are dependent on the soil bulk density, structure and texture. Most soil series are assigned to a single permeability class based on the most restrictive layer in the upper 5 feet of the soil profile (Table 1). However, soil series with contrasting textures in the soil profile are assigned to more than one permeability class. In most cases, soils with a slow, very slow, rapid or very rapid permeability classification are considered poor for irrigation. 

Table 1. Soil Permeability Classes.
------------------------------------------------------------------------------
Classification
            Infiltration Rate (inches/hour)
------------------------------------------------------------------------------
Very Slow
                                              Less than 0.06

Slow

                               0.06 to 0.2

Moderately Slow
                               0.20 to 0.6

Moderate
                                                 0.60 to 2.0

Moderately Rapid                                   2.00 to 6.0

Rapid

                              6.00 to 20.0

Very Rapid
                        Greater than 20.0

Infiltration is the downward flow of water from the surface through the soil. The infiltration rate (sometimes called intake rate) of a soil is a measure of its ability to absorb an amount of rain or irrigation water over a given time period. It is commonly expressed in inches per hour. It is dependent on the permeability of the surface soil, moisture content of the soil and surface conditions such as roughness (tillage and plant residue), slope, and plant cover. 
Coarse textured soils such as sands and gravel usually have high infiltration rates. The infiltration rates of medium and fine textured soils such as loams, silts, and clays are lower than those of coarse textured soils and more dependent on the stability of the soil aggregates. Water and plant nutrient losses may be greater on coarse textured soils, so the timing and quantity of chemical and water applications is particularly critical on these soils. 
Materials:

· 2 Plastic cups 

· 3 Soil samples

· 50 ml beaker

· 50 ml graduated cylinder

Procedure:

1.  Take one of the plastic cups and poke three holes in the bottom.

2.  Fill the plastic cup with the holes half way with one of the soil samples.  Pack it down lightly so that there are not large air spaces.  

3.  One of the lab partners will hold the cup with the soil above the cup that has no holes and is empty so that they can catch the water as it drips through the soil.

4.  The other lab partner will measure out 50 mls of water and slowly pour it on top of the soil.

5.  Time for 1 minute and then set the cup with the soil aside.  (Be careful, it will still drip water, so put it in a sink or over a cup or beaker).

6.  Pour the water from the cup into the graduated cylinder to see how much of the 50 mls came through.

7.  Record the amount in the chart below and repeat the procedure for the remaining two soil samples.

	
	Soil Sample 1
	Soil Sample 2
	Soil Sample 3

	Volume of Water (Mls)
	
	
	


SOIL MOISTURE AND PERMEABILITY
The composition of the soil has important consequences on its permeability towards water and on its ability of keeping it. In a flower pot does it retain water or does it drain well. With this experiments you will be able to evaluate the characteristics of some basic components of soil.

1 - Put sand in one glass, clay in another, and mixed soil rich in humus in a third. Push a finger into each glass and smear the sample to the wall of the glass. Pour some water in each glass and observe what it happens: in the glass with sand the water falls to the bottom quickly, in the one with clay water remains in the top or falls very slowly, in the one with mixed soil and humus water is absorbed and distributed in a homogenous manner (figure 2). 
Try to give an explanation of these different properties. What consequences can a storm have on lands with these different compositions?

2 - Assess the drainage and water holding ability of different soils and make a connection with their composition determined from the previous experiment. 
In this test we have not taken into account the important role of the organic substances provided by the humus.
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Figure 2 - Permeabiliy of diferent types of soil
components. In blue the distribution of water.
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