Soil Bulk Density and Porosity
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Introductory Questions

Discuss the important elements related to soil bulk density? include in your discussion how BD is calculated, the approximate range in values for a typical upland soil, and what we can learn from bulk density.

How is soil bulk density conceptually related to soil porosity? 

Indicate 3 factors that can strongly influence soil bulk density (e.g. organic matter content) and how they influence bulk density.
	Data


	Part I.  Soil Bulk Density*


	
	    0-3 cm core (top)
	   3- 6 cm core (bottom)

	1. Moist weight of soil + container (g)
	
	.

	2. Dry weight of soil + container (g)
	
	.

	3. Weight of water removed (g)
	
	.

	4. Weight of container (g)
	
	.

	5. Dry weight of soil (g)
	
	.

	6. Volume of soil (cm3)
	
	.

	7. Soil bulk density (g/cm3)
	
	.

	8. Soil porosity (%)
	
	.


	*Use correct units.


	Data

	Table 2. Hydrometer Method

	1. Soil 
	.

	2. Soil weight
	.

	3. First 1 min. hydrometer reading
	.

	    Second 1 min. hydrometer reading
	.

	4. Temperature
	

	5. Temperature-corrected  average 1 min. reading
	

	
	.

	6. 2 hr. hydrometer reading
	.

	7. Temperature
	.

	8. Temperature-corrected 2 hr. reading
	.

	
	.

	9.   Weight of sand
	.

	10  Weight of silt
	.

	11. Weight of clay
	.

	
	.

	12. Percent sand    
	.

	13. Percent silt       
	.

	14. Percent clay   
	.

	15. Soil textural class (e.g. sandy clay loam)
	.

	15. Total Soil Surface Area
	


Questions

Soil Bulk Density and Porosity
1.State the bulk density of the two cores. Which core will hold more water at 

   saturation?  

2. In terms of the bulk density how might a wetland soil differ from the upland soil

    examined in the lab?

3. Identify the three pore sizes identified in the lab manual and their sizes.


         Pore Size


Size

1. 


2. 


3. 

4. State the relationship (equation) between soil bulk density and porosity.

5. A soil core with a volume of 200 cm2 has an oven-dry weight of 350 g. What

    is the soil bulk density?

6. Which soil likely would have the greatest proportion of macropores?



Silty clay


Sandy loam

7. Suggest two practical ways you could change soil bulk density in the field.

    How would these changes impact the pore size distribution (micro, meso,  

    macropores)? 
8. You expect your surface horizon to be dominated by which type of pores?

     Why?

9. Give two reasons why a subsurface Bt horizon like that shown in the field 

     might have a higher bulk density than the surface horizon.

10. Identify 3 general soil processes (e.g. aeration) impacted by soil porosity.

11. State the bulk density your samples. Were the measured bulk densities within the   

      range common for most mineral soils? If not, discuss specifically some possible 
      reasons.
12. How would you expect the soil texture and bulk density of the surface soil to compare with the texture of a subsurface Bt horizon?  In terms of soil formation, why was the Bt horizon texture different?  

11. Soil texture has no impact on soil porosity.

      

  True
 False

12. Soil porosity is not related to soil bulk density.
 

  True
 False

13. An accepted value of soil particle density is 2.65 g/cm3.

  True
 False

14. Aggregation of soil particles has a direct influence on bulk density          True  False

15. It is difficult to alter a soil’s bulk density.



  True
 False

