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Soil Moisture

1.
The student pages with complete instructions for data collection using NXT can be found on the CD that accompanies this book. See Appendix A for more information.

2.
To tell if your Soil Moisture Sensor is working correctly, try the following: Place the sensor in a soil sample with the long axis positioned horizontally to the surface of the soil sample. Take a reading, and then add distilled water to the sample. Check to see that the sensor reading changes properly. Do not place the sensor directly into the distilled water.

3.
Prepare plastic bottles before the lab. We recommend 2 L soft drink bottles, but almost any plastic bottle can be used. The bottle should be at least 15 cm tall and have a diameter of at least 10 cm. Below are some photos showing how to set up the bottle. Cut a small vertical slit near the middle of the bottle where the soil moisture sensor can be inserted. Cut drain holes in bottom of the bottle to let excess water drain out and place in tray to collect the water. 
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4.
This lab can be done using your local soil. The only reason not to use local soil would be if it is very sandy. For the second part of the experiment students mix sand with the soil and the lab will be most effective if the sand/soil mix is very different from the initial soil sample. 

5.
A sprinkling can or a spray bottle can be used to simulate rainfall.

6.
It is important that the early soil moisture level gets up to 30 or 40% after you add water so that there will be a significant drying during the experiment. We suggested adding the equivalent of 1 cm of rainwater at the start. If your soil is extremely dry, you may need to add more. Monitor the situation and add more water early in the experiment if the moisture level is too low.

7.
If you do not want to tie up your computer for several days collecting data for this experiment, you can use the NXT alone. Use the program provided on the CD, Soil Moisture.rbtx. This program will display soil moisture readings and save the data to a comma- separated variable text(.txt) file named Soil Moist. It will take readings once a minute until you press the Enter key on the NXT to stop data collection. You can change the data interval by modifying the program. The text file created can be opened in a spreadsheet program or in Vernier’s Logger Pro or Logger Lite programs. In the Vernier programs, choose File/Import and then select “Inspire data (CSV)” as the type of file. 

8.
If you prefer, have your students write the program. We have some tips for writing long-term data collection programs in Appendix F. If you use the NXT alone for data collection, the student instruction for the lab would change so that steps 5–8 instruct the students to download and run the NXT program for data collection. After the data are collected have the students connect the NXT to the computer and upload the soil moisture data.

SAMPLE RESULTS

Student results will vary depending on soil sample used.
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Figure 1
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Figure 2. A five-day experiment using potting soil and sand. The sand dried out much faster than the potting soil.

	Table 1: Effect of Sand on Soil Moisture

	
	Clay Loam
	50% Clay Loam +
50% Fine Sand

	Initial soil moisture
	10.9%
	11.4%

	Elapsed time when 1 cm water was added
	3 hr
	3 hr

	Elapsed time as added water reached sensor
	6.7 hr
	< 3.1 hr

	Time for water to travel 4.5 cm to sensor
	3.7 hr
	< 0.1 hr

	Maximum soil moisture
	14.4% @ 75.7 hr
	20.7% @ 3.6 hr

	Time required to reach maximum %
	72.7 hr
	0.6 hr

	Soil moisture at end of 7 days (168 hr)
	13.7%
	13.5%


ANSWERS TO QUESTIONS

1.
The soil/sand mixture showed the greatest change in soil moisture over the 5-day period.

2.
The results above show that water permeates sand-rich soils (large particles) much faster than clay-rich soils (small particles). The results also show that sand-rich soil loses water faster than clay-rich soil.

3.
Answers will vary.
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