Procedures for Measuring Environmental Variables

Soil Temperature
Measuring soil temperature is fairly straightforward. For this experiment we are most interested in the soil temperature just below the surface at about 5 cm. Soil thermometers come in many forms. Basically any thermometer with a rod-like tip that can be inserted into soil will serve. To reach greater depths, dig a hole and insert the thermometer into the side of the hole. Record temperature in degrees C.


Soil Moisture
Soil moisture can be measured as the gravimetric soil water content by measuring the mass of water held per mass of dry soil. This is done by weighing a soil sample before and after drying it at 105°C. The difference in weight will be the mass of water contained in that soil sample. Soil water content varies significantly on a scale of meters, so take at least four soil samples from each sampling site each at least 0.5 meter apart. 

· Using a knife, spoon or trowel collect about 5 g (about a tablespoon) of fresh soil and place it in a Ziploc or Whirlpak bag and seal it. Label the bag. Return the samples to the lab.

· Record the mass of an aluminum weighing dish (Dish Wt., g). Then tare the balance. Add about 3-5 g of fresh soil sample to the dish and record the mass (Fresh Wt., g).  Repeat for all soil samples.

· Place the dishes in a drying oven at 105ºC for at least 24 hours to evaporate the water. 

· Reweigh the dishes with soil samples (Total Dry Wt., g).

· Calculate gravimetric soil water content (WC):


WC (g H2O  g-1 dry soil) = 
{Fresh Wt. – (Total Dry Wt. – Dish Wt.)}



  

           (Total Dry Wt. – Dish Wt.)

Soil pH

Soil pH varies with depth in the soil as well as laterally so collect several samples from an area to obtain a mean value.  Collect samples from the same depth in the soil unless you are interested in the changes with depth. 

· Using a knife or spoon or trowel collect about 5 g (about a tablespoon) of fresh soil and place it in a Ziploc or Whirlpak bag and seal it. Label the bag. If you are measuring soil water content as well, you can use the same soil sample, just collect enough for both tests. Return the samples to the lab.

· Mix the soil in the bag to homogenize it. Place about 1 g of fresh soil in a small (5- to 20-mL) cup or beaker. Add 1 mL of distilled or deionized water. Stir to make a slurry. 

· Let the slurry sit for 30 minutes. In the meantime calibrate your pH meter.

· Carefully immerse the tip of the pH electrode into the slurry. Be careful not to scratch the fragile glass tip on the end of the electrode. If necessary, use a glass stirring rod to make a little “well” in the mud to make room for the electrode tip.

· Record the pH once the reading has stabilized.

· Rinse the electrode tip with DDIW in between samples and at the end.

