Course:
02.461
Physical Science Applications in Agriculture

Unit 9:
Precision Agriculture using Global Positioning Technology
Lesson 1:
Tools and Techniques in Precision Agriculture

QCC:
 175, 180, 181, 188
Objectives: 

1. 
Describe precision agriculture.

2. 
Describe the concept of global positioning using satellite technology.

3. 
Describe position correcting.

4. 
Describe receiver and transmitter relationships.

5. 
Use transmitters and receivers to collect data.

6.
Describe management philosophies in precision agriculture.

7.
Describe micro-application techniques.

8.
Describe scouting techniques.

Teaching Time:

                         
2 Hours
References:

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

Teaching Procedure

Introduction and Mental Set

For years, farmers have applied fertilizer based on soil samples of their fields.  Chemicals were applied based on observation of the field.  In other words, the whole field has basically been the smallest unit of management is still being used.  The increases in productivity outweigh the savings on managing smaller areas within the field.  However, more and more farmers are now beginning to use a rather new and highly technical method of farming - precision farming.  With precision farming, farmers can make applications of fertilizer based on information from satellites.  This allows the farmer to manage very small areas within a larger field.

Discussion
1. Discuss the principle of precision farming, pages 2-7.

A.
What is precision farming?

B.
When applying fertilizers, determining plant populations, etc., how does conventional farming practices treat fields?

C.
What are some problems associated with these conventional farming practices?

D.
What is spatial variability?

E.
What is the relationship of tome and variability of crop and soil characteristics?

F.
What potentials for production can site-specific crop management offer over conventional farming practices?

G.
How does spatially variable inputs of fertilizer, pesticides, and seed affect farming practices?

H.
Identify the farming practices that can be improved by using precision farming techniques.
2. A system for accurately identifying and recording the location of equipment in a field is of utmost importance to a precision farming system.  Without an accurate method to locate the position of equipment, the ability to vary inputs is of little use.  Two basic types of positioning systems are land based triangulation and satellite based ranging.  Land based triangulation utilizes radio towers and receivers on the equipment to transmit and receive signals for positioning.  

The accuracy of this system is limited based on distance and speed.  Satellite positioning systems can determine position anywhere in the world.  Receivers on equipment are also used with these systems, however satellites are used instead of towers for transmitting signals.
3. Discuss the Global Positioning System, pages 10-12.

Key points:

A.
What is the Global Positioning System?

B.
What are the three components or segments of the system?

C.
What makes up the space segment?

D.
What makes up the control segment?

E.
How is the user segment utilized?

Summary
Precision agriculture utilizes high technology to attempt to make agricultural production even more productive.  Varying inputs of fertilizer and seeding rates and pesticide application can lead to increased profits while being more environmentally friendly.

Evaluation

Written exam over material covered
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