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Bulk Density
Equipment and Supplies:

· Graduated cylinders (sizes depend on amount of roots and debris and soil core size; for our collection of 1” x 10cm cores we use a 5 mL grad. cylinder with 0.1mL graduations and a 10mL grad. cylinder with 0.5mL graduations)
· DI water
· forceps
· balance with at least 3 decimal places
· Oven dried roots and debris from sieved soil samples
· Datasheet  (columns: plot number, root volume, debris volume, root weight)
Steps:

1. Fill graduated cylinder partway and note the amount.  

2. Remove the roots from the envelope and completely submerge in the water in the grad. cylinder.

3. The new volume – initial volume = volume of the roots.  Record on datasheet.

4. Pat-dry the roots with a paper towel and return to foil and envelope.  Return these to the drying oven to be weighed later.

5. Dump the water into a collecting bucket and rinse the grad. cylinder with DI before re-using.

6. Repeat this process for the debris envelope, but debris can be disposed of after the volume is determined.

Calculation:

First, calculate the weight of the total soil sample if it all had been oven dried from the ratio of the oven dried subsample:
subsample wet weight (g) / subsample oven dried (g)= wet:dry ratio

Then, divide the total wet weight (g) by the wet:dry ratio to get the calculated total dry weight (g).

Finally, calculate bulk density (g/cm3) = calculated total dry weight (g) divided by the volume of soil in the core (cm3), where the volume of the roots and debris has been subtracted from the total volume of the core.
For more information see:

Elliott, E. T., J. W. Heil, E. F. Kelly, and H. C. Monger. 1999.  Soil structural and other physical properties.  in Robertson, G. P., D. C. Coleman, C. S. Bledsoe, and P. Sollins.  Standard Soil Methods for Long-Term Ecological Research. Oxford University Press.  pp 74-85.  
