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Soil Salinity


Soil Salinity

	Plant Response to Salinity

	Salinity (dS/m)
	Plant response

	0–2
	few problems

	2–4
	some sensitive plants have trouble

	4–8
	most plants have trouble

	8–16
	only some plants will survive

	above 16
	very few plants will survive


Soil salinity is a measure of the saltiness of the soil. Many plants have trouble growing in soil that contains too much salt. High soil salinity makes it more difficult for plants to get water from the soil and can interfere with their obtaining the proper nutrients. The table below provides a general idea of the effect salinity has on plants. 

Soil can become saline by the natural weathering of minerals, irrigation, or run-off from salted roads. Poor drainage and hot, dry weather also contribute to the build-up of salt in the soil. Sodium chloride, NaCl, is the most common salt, but others such as calcium chloride, CaCl2, and magnesium sulfate, MgSO4, are often present as well.

Soil salinity is determined by measuring the electrical conductivity of a soil-water mixture. The higher the salinity of the soil, the higher the conductivity of this mixture will be. 

In this experiment, you will use a Conductivity Probe to measure the salinity of several soils. The unique units of soil salinity require a special note. Soil salinity is commonly reported in units of dS/m, deciSiemens per meter. The Conductivity Probe, however, measures in units of (S/cm, microSiemens per centimeter. Therefore, (S/cm will be used during data collection, then converted to dS/m in the Processing the Data section of this experiment.

OBJECTIVES

In this experiment, you will

· Use a Conductivity Probe to measure the salinity of soil samples.

· Predict plant response to the salinity of the soil.

MATERIALS

	LabQuest
	distilled water

	LabQuest App
	waste container

	Vernier Conductivity Probe
	wash bottle with distilled water

	100 mL graduated cylinder
	tissue

	2 soil samples
	paper towels

	2 cups
	10,000 (S/cm salinity standard (optional)

	2 plastic spoons
	


PROCEDURE

1.
Prepare the water-soil mixture in a 2:1 ratio. Note: If your samples have already been prepared, proceed directly to Step 2.

a. Label two beakers A and B.

b. Place 50 g of Soil A into Beaker A. To avoid cross-contamination of the soils, leave this spoon in the beaker.

c. Using a new spoon, place 50 g of Soil B into Beaker B. Leave the spoon in the beaker.

d. Add 100 mL of distilled water to each beaker.

e. Stir both mixtures thoroughly.

f. Stir once every three minutes for 15 minutes. Continue with Steps 2–3 while you are waiting.

2.
Set the selector switch on the side of the Conductivity Probe to the 0–20000 µS/cm range. Connect the Conductivity Probe to LabQuest and choose New from the File menu. If you have an older sensor that does not auto-ID, manually set up the sensor. 
3.
You are now ready to calibrate the Conductivity Probe.

· If your instructor directs you to manually enter the calibration values, choose Calibrate from the Sensors menu and tap Equation. Enter the values for the Slope and the Intercept. Select Apply to make the changes take effect and select OK. Proceed to Step 4.

· [image: image1.wmf]If your instructor directs you to perform a new calibration for the Conductivity Probe, follow this procedure.

First Calibration Point

a. Choose Calibrate from the Sensors menu and select Calibrate Now.

b. Perform the first calibration point by placing the Conductivity Probe into distilled water. The hole near the tip of the probe should be covered completely.

c. Enter 0 as the known value in mg/L TDS for Reading 1.

d. Wait for the readings stabilize and tap Keep.

Second Calibration Point

e. Place the Conductivity Probe into the 10,000 (S/cm salinity standard solution. The hole near the tip of the probe should be covered completely.

f. Enter 10,000 as the known value in mg/L TDS for Reading 2. 

g. Wait for the readings to stabilize and tap Keep.

h. Select OK.

i. Rinse the electrode with distilled water and gently blot it dry with a tissue. 

4.
You are now ready to collect salinity data.

a. Place the tip of the electrode into sample A. The hole near the tip of the probe should be completely covered by the water-soil mixture.

b. Monitor the salinity value displayed on the screen. 

c. When stable, record the salinity in the data table. 

d. Rinse the Conductivity Probe with distilled water.

5.
Repeat Step 4 for sample B.

 DATA

	
	Sample A
	Sample B 

	Soil Salinity ((S/cm)
	
	

	Soil Salinity (dS/m)
	
	


PROCESSING THE DATA

1.
Soil salinity is most commonly reported in units of dS/m. To convert your (S/cm (microSiemens per centimeter) values into dS/m values, divide them by 1000. Record the results in the data table. 

2.
Describe two ways in which soil can become saline.

3.
According to the table on page 7–1, how would plants respond to each of your soil samples?

EXTENSIONS

1.
Test soil samples from your backyard or another environment and compare to your first results. Are the results the same or different? Try to explain why.

2.
Design and conduct an experiment to study the effect of soil salinity on plants. 
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