Soil Water
Name:

Day:

Period:

Introductory Questions

Identify the two forces which dictate water movement in soils and describe how they impact movement.

Describe how soil texture and bulk density influence soil pore size distribution and, therefore, water and gas movement in soils.

What is a moisture release curve? How is it determined?

What are the 5 soil water energy benchmarks described in the lab manual?

State the two methods of determining soil moisture content. 

What is soil saturated hydraulic conductivity?
Table 1.  Soil Water Content (soil from Bulk Density Experiment)

	 
	0-3 cm (top)
	3-6 cm (bottom)

	1. Soil Name
	 
	 

	2. Wet weight
	 
	 

	3. Dry weight
	 
	 

	4. % water by weight
	 
	 

	5. % water by volume (direct calculation)
	 
	 

	
	
	


Table 2.  Saturated Hydraulic Conductivity
	  
	 
	Flow Vol. (V)
	Time (t)
	Height of water from top of core (h)
	Length of core (L)
	Area of core (A)
	k
	k

	  
	Soil
	mL = cm3
	min
	(cm)
	(cm)
	(cm2)
	(cm/min)
	(cm/hr)

	  
	  
	 
	 
	 
	 
	 
	 
	  

	Reading 1 
	A horizon
	 
	 3
	 
	 3
	 23.7
	 
	  

	Reading 2 
	A horizon
	 
	 3
	 
	 3
	 23.7
	 
	  

	Reading 3 
	A horizon
	  
	3
	  
	3
	23.7
	  
	  

	Reading 4 
	A horizon
	  
	3
	  
	3
	23.7
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  

	Reading 1 
	E horizon
	  
	3
	  
	3
	23.7
	  
	  

	Reading 2 
	E horizon
	  
	3
	  
	3
	23.7
	  
	  

	Reading 3 
	E horizon
	 
	3
	 
	3
	23.7
	 
	  

	Reading 4 
	E horizon
	  
	3
	  
	3
	23.7
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  

	Reading 1 
	Btg1 horizon
	 
	3
	 
	3
	23.7
	 
	  

	Reading 2 
	Btg1 horizon
	 
	3
	 
	3
	23.7
	 
	  

	Reading 3 
	Btg1 horizon
	 
	3
	 
	3
	23.7
	 
	  

	Reading 4 
	Btg1horizon
	  
	3
	  
	3
	23.7
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  

	Reading 1 
	Btg2 horizon
	 
	3
	 
	3
	23.7
	 
	  

	Reading 2 
	Btg2 horizon
	 
	3
	 
	3
	23.7
	 
	  

	Reading 3 
	Btg2 horizon
	 
	3
	 
	3
	23.7
	 
	  

	Reading 4 
	Btg2 horizon
	  
	3
	  
	3
	23.7
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  


Averages  

	  
	 
	Flow Vol.
	time
	Height of water from top of core
	Length of core
	Area of core
	    k
	  
    k 

	  
	Soil 
	cm3
	min
	        (cm)
	  (cm)
	  (cm2)
	(cm/min)
	(cm/hr) 

	  
	  
	 
	 
	 
	 
	 
	 
	  

	Reading 1 
	A horizon
	 
	 3
	 
	 3
	 23.7
	 
	  

	Reading 2 
	E horizon
	 
	 3
	 
	 3
	 23.7
	 
	  

	Reading 3 
	Btg1 horizon
	  
	3
	  
	3
	23.7
	  
	  

	Reading 4 
	Btg2 horizon
	  
	3
	  
	3
	23.7
	  
	  


Questions

Soil Water and Water Movement
1. Discuss briefly how water movement is influenced by soil texture and density.

2. State the relationship between height of capillary rise and pore radius.

3. Cohesion between water molecules is due to __________ bonding

4. A soil moisture release curve relates __________ to _____________.

5. A soil core with a volume of 200 cm2 has an oven-dry weight of 300 g. What

    is the soil’s total porosity?

6. Which soil likely would hold the most water at field capacity?



Silty clay


Sandy loam

7. A soil core with a volume of 200 cm2 has a moist weight of 350g and an oven-

    dry weight of 300 g. What is the soil water content by weight? What is the 

    water content by volume? What volume of water can the soil hold at 

    saturation? (hint: this volume is related to the total porosity of the soil)


Water content by weight:


Water content by volume:


Volume of water at saturation:

8. Hydraulic conductivity likely would be greatest in which soil?




Sandy loam




Silty loam 

9. Give two reasons why water would move more slowly in a subsurface Bt 

    horizon like that shown in lab compared to a typical surface horizon.

10. Water is allowed to flow through two soil cores A and B for 3 minutes using apparatus similar to those used in lab. The height of water above the cores is 50 cm, the area of the cores is 25 cm, and the length of the cores is 5 cm.


The volume of flow through core A is 5 cm3

The volume of flow through core A is 20 cm3

The saturated hydraulic conductivity for core A is:


The saturated hydraulic conductivity for core B is:


State two possible reasons why the results are different.

11. Downward water movement is due to gravity only.      

  True
 False

12. Soil water movement is related to soil bulk density. 

  True
 False

13. The volume of water flowing through a saturated soil core
  True
 False

      is unrelated to the length of the core.

14. Capillarity moves water in the upward direction only.          
   True False

15. A soil’s saturated hydraulic conductivity varies considerably          True False

      depending on the length and area of the soil core.



  

