Bulk density and Porosity Practical.
Bulk density is the mass of a unit volume of soil and has a major effect on:

· Porosity

· Gaseous exchange

· Infiltration and drainage rates

· Water-holding capacity

· Ease of plant root penetration and growth

Generally as the bulk density increases, porosity decreases which leads to reduced gas exchange in the root zone and subsequently poor growth.

Aim: to measure the bulk density and porosity level of a soil sample

Equipment:


100mL measuring cylinder


Large beaker


Glass stirring rod


Sieved soil that has been dried in the air (left for a week in a shallow container to dry)


Scales

Method:

1.
Pour 50mL of water into the beaker (V2)

2.
Weigh 25 grams of soil and place into the dried measuring cylinder (M)
3.
Tap the cylinder at least 20 times to ensure that the soil is evenly packed and record the volume (V1)

4.
Pour 25mL of water into measuring cylinder and mix with the stirring rod

5.
Wash the sides of the measuring cylinder with the remaining 25mL of water.  Record the final volume of the soil water solution (V3)

To calculate the bulk density and porosity of the soil use the following equations:
Volume of the soil = V1
Volume of soil particles only = V3 – V2
     = (volume of soil particles + volume of the water) – the volume of the water

Volume of the pores in the soil = V1 – (V3 – V2)

     = volume of packed soil – volume of solid particles

Dry bulk density = M
                              V1
     = mass of the dry soil
            volume of soil
Density of the soil solids = .    M     .
                                           (V3 – V2)

     = mass of the soil dry soil
        volume of soil particles

Porosity % = V1 – (V3 – V2)   x   100

                             V1
     = volume of the pores in the soil   x   100

                 volume of the soil

