Course:
02.461
Physical Science Applications in Agriculture

Unit 9:
Precision Agriculture using Global Positioning Technology
Lesson 3:
Soil Mapping

QCC:
 175, 180, 181, 188
Objectives: 

1. 
Describe soil mapping and soil mapping techniques.

2. 
Describe how to take soil samples using the grid method.

3. 
Compare the reliability of random sampling to grid sampling.

4.
Use a mobile receiver and collect soil samples.

5.
Create field map showing sample locations.
Teaching Time:   
5 Hours
References: 

Buriak, Phillip & Edward W. Osborn.  Physical Science Applications Agriculture.  Interstate Publishers, Inc. Danville, IL. 1996.

Deere & Company. The Precision-Farming Guide for Agriculturists. Moline, IL. ISBN 0-86691-245-2. 1997.
Materials and Equipment:

Soil sampling probe

Bags

Plastic bucket

Teaching Procedure

Introduction and Mental Set

Bring in several soil samples in plastic bags for students to hold, look at, etc.  You might ask students to identify the sample that has the best nutrient levels for plant growth.  Teacher might want to have samples tested before- hand or use school soil test kit to determine nutrient levels in samples.

Discussion

1.
How are fields measured for variability of soil properties throughout the field?  

A.
Grid sampling 
B.
Soil type sampling

2.
What is grid sampling?

A.
Involves dividing a field into square or rectangular sections of several acres.

B.
The farmer gathers soil samples from each area and sends them into the soil test laboratory for analysis.

C.
These are two methods of grid sampling.

· Grid center method-measures the soil at the center of each grid

· Grid cell method-similar to whole field method except that the field is broken up into smaller Afields.@  Random samples around each Afield@ are taken and an Aaverage@ sample is sent to the soil lab.

3.
Soil type sampling.

A.
Using a soil survey map, the farmer samples the soil based upon similar types of soils.

4.
What is the concept of Amapping@ soil?  Refer to page 49 of reference text.


A.
After the soil is tested, maps are generated which show levels of nutrients for each grid.

B.
This technique allows for more efficient use of equipment, chemicals, labor, and other supplies by only using fertilizer in essential areas.

5.
Have students draw diagrams describing the grid center and grid cell method of soil sampling.
6.
Have students outline the procedure for taking a soil sample.  Make use of soil probe, soil bags, bucket, etc. for use during this part of the lesson.
7.
Discuss how results of soil samples are used to generate maps of soil fertility.
8.
Relate how GPS and ground equipment are coordinated to make use of the soil fertility maps.
9.
Discuss other soil property sensors that are being developed for the future that will be incorporated into soil mapping.
10.
Contact universities that may be able to send out resource persons to speak to classes.
Summary
Soil mapping is essential to precision farming.  Grid sampling and soil type sampling sets a field so that it can be closely monitored and managed.
Evaluation

Have students write a summary of how GPT and soil sampling are being used, and what the benefits are. 

Have students take a soil sample of an area at their home and send off for analysis.
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