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Soil Salinity


Student Inquiry Worksheet


Soil Salinity
Driving Questions
What is soil salinity?

· How can the salinity of a soil sample be determined?

· Why can soil salinity be used to indicate the health of soil?

Background
Soil salinity is a measurement of water soluble salts that are present in soil. Salts are a widespread and natural component of all soils; however, an increase in salt concentration will adversely affect the growth of agricultural crops, decrease productivity, and threaten the balance of the Earth's soil layer. 

As the minerals in soils weather, they release salts. These salts are leached out of the soil by ground or surface water in areas with sufficient precipitation. In addition to weathering, salts are also deposited via dust and precipitation. In dry regions, salts may accumulate over time leading to naturally saline soils. The distribution of salt in soils is ultimately determined by the geology of the land. Over-fertilizing and improper irrigation techniques aggravate pre-existing soil salinity conditions. 

Soil salinity is one property of soil that can be assessed to determine the soils health. Soil salinity can be measured using a conductivity sensor. This is possible because salts are ionic compounds that dissociate into ions when dissolved in water. The dissolved ions allow an electric current to flow through the solution. 

Conductivity sensors measure the flow of electrons in units of microsiemens per centimeter (µS/cm). The conductivity of a solution is greater when there are larger amounts of salt and therefore can be used to determine the salinity level in soil. Soils are considered healthy for most plants if their electrical conductivity is less than 750 µS/cm. 

Materials and Equipment
For each student or group:

	· Data collection system
	· Digging tool

	· Conductivity sensor
	· Distilled water, 400 mL

	· Beaker (4), 250-mL 
	· Plastic bag (3), sealable, small

	· Graduated cylinder, 100-mL 
	· Paper towels 

	· Stirring rod 
	· Permanent marker

	· Wash bottle filled with distilled water 
	· Waste container 


Safety
Add these important safety precautions to your normal laboratory procedures:

· To avoid health risks, do not collect soil samples in areas high in animal wastes.

· Students should avoid collecting samples at road cuts along busy streets. 

Sequencing Challenge
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The steps below are part of the Procedure for this lab activity. They are not in the right order. Determine the proper order and write numbers in the circles that put the steps in the correct sequence. 
Procedure
After you complete a step (or answer a question), place a check mark in the box (() next to that step.

Note:  When you see the symbol "�" with a superscripted number following a step, refer to the numbered Tech Tips listed in the Tech Tips appendix that corresponds to your PASCO data collection system. There you will find detailed technical instructions for performing that step. Your teacher will provide you with a copy of the instructions for these operations.
Part 1 – Obtaining samples and initial observations 
1.
(
Look around the area and pick out three locations to collect soil samples from. Select three areas that you think will exhibit a wide variety of salinity. Record the selected areas in Table 1. 

Table 1: Detailed observations of soil sample locations

	Soil sample 
	Soil sample location
	Observations

	1
	
	

	2
	
	

	3
	
	


2.
(
Why do you think these locations will have different amounts of salt? 

3.
(
Collect a soil sample from the first site using the following technique:

a.
Clean the digging tool. 

b.
Clear away leaves and any other debris.

c.
With the digging tool, loosen the soil as deep as eight centimeters.

d.
Fill the plastic bag half-full with soil. 

e.
Seal the bag to preserve moisture.

f.
Label the sample; for example, “Vacant lot”, or “Hiking trail”.

4.
(
Record your observations about the location of soil sample 1 in Table 1. Your observations should include the following:

· The appearance of the soil and soil composition, including conditions such as arid or humid

· The appearance and types of plants and other organisms 

· Animal tracks and the appearance of animals

· The terrain, holes in the ground, and the geological features of rocks

· Nearby buildings and whether nearby roads are asphalt, cement, gravel, or dirt

· Anything unusual about the area 

5.
(
Collect soil samples from the remaining two locations using the same technique described above and record your observations of each location in Table 1.
6.
(
Why must you maintain the same technique when collecting the three different soil samples?

Part 2: Measuring Soil Salinity
Set Up

7.
(
Start a new experiment on the data collection system. �(1.2)
8.
(
Connect a conductivity sensor to the data collection system. �(2.1)
9.
(
Display conductivity in a digits display. �(7.3.1)
10.
(
Label a 250-mL beaker for each soil sample as you did with the sample bags.
11.
(
Complete following steps for each soil sample: 

a.
Remove any rocks, sticks, or foreign objects from the soil.
b.
Leaving the soil sample inside the plastic bag, crush the soil using with a clean digging tool. 

c.
Mix the crushed particulates thoroughly.
d.
Use a clean 100-mL graduated cylinder to measure 60 mL of the soil sample.

e.
Place the 60 mL of soil in the appropriately labeled beaker. 

f.
Add 60 mL of distilled water to the soil.

g.
Use a stirring rod to mix the soil and water vigorously for 3 minutes.

h.
Allow the soil-water mixture to sit for at least 5 minutes.

i.
Clean the graduated cylinder and stirring rod. 
12.
(
Why do you need to stir vigorously and allow the soil-water mixture to sit for at least 5 minutes?

13.
(
Label the last 250-mL beaker “distilled water”.

14.
(
Add 100 mL of distilled water to the “distilled water” beaker.
15.
(
What are the independent variable and the dependent variable in this experiment?
16.
(
Why can a conductivity sensor be used to measure soil salinity?
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Collect Data

17.
(
Set the range of the conductivity sensor to its lowest setting (0 to 1,000 µS/cm) by pressing the green button marked with[image: image1.png]


.

18.
(
Rinse the conductivity sensor with distilled water.

19.
(
Why is distilled water used to rinse the conductivity instead of tap water? 
20.
(
Place the rinsed conductivity sensor into the beaker containing only distilled water.

21.
(
Monitor live data without recording. �(6.1) 
22.
(
Stir the mixture gently with the conductivity sensor until the reading stabilizes.

23.
(
If necessary, adjust the sensitivity of the conductivity sensor. �(4.2)
24.
(
Record the conductivity in Table 2.

Table 2: Stabilized conductivity readings for soil samples 
	Soil Sample 
	1
	2
	3
	Distilled Water

	Soil sample location
	
	
	
	

	Conductivity (µS/cm)
	
	
	
	


25.
(
Why is the conductivity of distilled water measured?

26.
(
Remove the conductivity sensor from the beaker and wash it thoroughly with distilled water.
27.
(
Repeat the Collect Data steps to determine the conductivity of each soil solution. Record the results in Table 2.
28.
(
Clean up according to your teacher’s instructions. 

Data Analysis
1.
(
Draw a bar graph that represents the conductivity recorded at each location. Label the axes as well as the overall graph.
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Analysis Questions

1.
Which of the three soil solutions had the highest amount of salt? How do you know?
2.
Which of the three soil solutions had the lowest soil salinity? How do you know?
3.
Based on the conductivity of soil measured, would you consider the soils you tested to be healthy? Explain. 

Synthesis Questions
Use available resources to help you answer the following questions.

1.
How is it possible that a plant sitting in wet soil can be dehydrated?
2.
What causes soil salinity to increase? 

3.
Can conductivity be used to determine the types of salts dissolved in soil?
Multiple Choice Questions

Select the best answer or completion to each of the questions or incomplete statements below.

1.
What allows conductivity to be used to measure the salinity of soil? 

A.
There are many different types of salts 
B.
Many salts are white 
C.
Salts dissolve as ions in water

D.
Salts have high melting points
E.
Salts tend to be solids at room temperature
2.
Which of the following is likely to have the lowest conductivity? 
A.
Ocean water
B.
Tap water
C.
Distilled water

D.
River water
E.
Lake water
3.
What best describes the role of salt in soil?
A.
Salt is only present in clay soils. 
B.
Salt is only present in sandy soils. 
C.
Salt is extremely dangerous to plants and is only found in polluted soil.
D.
Salt is only found in soil that has been farmed.
E.
Salt is a natural component of soil.

4.
Which soil would you expect to have the lowest salinity?

A.
Heavily irrigated soil

B.
Soil rich in clay
C.
Soil sample collected near a highway in Chicago

D.
Sandy soil

E.
A, B, and C would all have low salinities

5.
The conductivity values for several samples are given below. Which of them would NOT be appropriate to grow a garden in? 
A.
60 µS/cm
B.
250 µS/cm
C.
600 µS/cm
D.
30,000 µS/cm
E.
A, B, and C are appropriate

Key Term Challenge
Fill in the blanks from the list of randomly ordered words in the Key Term Challenge Word Bank.
1.
Soil salinity is a measurement of water-soluble _________________ that are present in soil. Salts are a widespread and _________________ component of all soils; however, an _________________ in salt concentration will adversely affect the growth of agricultural crops, decrease productivity, and threaten the balance of Earth’s soil layer. Soil salinity can be used as one indicator of a soils _________________. Soil that has a dangerously high level of soluble salts is referred to as “_________________ soil.” 
2.
The _________________ of a soil sample can be measured using a conductivity senor. This is possible because salts are ionic compounds that dissociate into _________________ when dissolved in water. These ions create a solution that is capable of conducting _________________ (called an electrolyte solution). _________________ is proportional to the salt concentration in the sample; thus, a high level of salinity will result in a _________________ electrical conductivity output. Conductivity is measured in _________________ of microsiemens per centimeter (µS/cm). Soil is typically considered to be healthy if a solution of that soil in water has a conductivity value _________________ than 750 µS/cm. 
Key Term Challenge Word Bank
	Paragraph 1
	Paragraph 2

	acids

decrease

health

increase

natural

saline

salts

unnatural 

	atoms

conductivity

electricity

greater

high

ions

less

low

salinity

turbidity

units 











Remove any rocks, sticks, or foreign objects from the soil samples and crush the soil into small, uniform pieces.


























Obtain three different soil samples and describe the environment each soil sample was taken from. 











Combine 60 mL of distilled water with 60 mL of soil and mix thoroughly. Repeat this step for the other two soil samples.














Determine the conductivity of for the first soil-water mixture. 











Determine the conductivity of the remaining two samples. Be sure to clean the sensor between samples.
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