Course:
02.461
Physical Science Applications in Agriculture

Unit 9:
Precision Agriculture using Global Positioning Technology
Lesson 6:
Variable Rate Application of Fertilizer, Water, Pesticides and Seed

QCC:
175, 180, 181, 188
Objectives: 

1. 
Describe the concept of variable rate application.

2. 
Demonstrate variable rate application of fertilizer, water, pesticides, and seed.

3. 
Monitor crop response to variable application of fertilizer, water, pesticides, and seed.

Teaching Time:

2 Hours
References:

The Precision Farming Guide for Agriculturalists. John Deere Company. Moline, IL.  1996.

Materials and Equipment:

Internet access

Sample sensors and equipment if available

Teaching Procedure

Introduction and Mental Set

More and more we are hearing about precision-farming and variable rate application.  The reason is because of the increase of yield and decrease in crop input.  By knowing what a particular soil or plant needs, and having access to that information in the field, it is possible to become a more efficient farmer.  This benefits everyone, from the producer(the farmer) to the consumer(you).  (Activity 1) Make 5-10 cups of lemonade.  Flavor each with a different amount of sugar.  Give to students.  Ask students to taste.  When one says it isn=t sweet enough add sugar to all cups.  When one is satisfied the others will be too sweet or too sour.  Ask: wouldn=t it be easier to change the amount of sugar individually instead of as a group.  This would save sugar and make the lemonade taste good to everyone.  How is this applicable to farming?  (Activity 2) Go over attached worksheet.
Discussion

1.
What is variable rate application? 

· Method of applying fertilizer, water, pesticides, and seed so as to tailor the crop production inputs to match the conditions of the field.  Also known as VRA.

· Determines and allows for the specific needs of an area of a field.
2.
What are the two kinds of VRA?  

A.
Map-based VRA- adjusts the application of a product based on information contained in an electronic map of field properties.  The system determines the machines position within the field and relates information about the upcoming area of the field to the implement being used.  The product flow is then adjusted accordingly.

B.
Sensor-based VRA- uses real-time sensors instead of maps to electronically control site-specific field operations.  Operate on the go, so that VRA control system will automatically use sensor data to match inputs such as fertilizer or herbicide to the needs of the soil.  A sensor is drawn across the ground and determines what is needed for the soil.
C.
VRA systems are categorized by the type of product which is applied:

· Seeds

· Dry Chemicals

· Liquid Chemicals
3.
What are the components of a VRA system?

A.
Map-based-
sensors (positioning, pressure/flow)

· ground speed

· controller

· actuators

B.
Sensor-based-sensors (soil/plant, pressure/flow)

· ground speed

· controller

· actuators
4.
Take students to a local tractor dealer or farm that can demonstrate a VRA system.  Explain the application of fertilizer, water, pesticide, and seed during the demonstration. 

5.
Have the students access the following Internet sites and analyze the information.
A.
CTI HomePage  http://www.soildoctor.com
B.
Tyler Industries, Inc.  http://www.teamtyler.com
C.
Ag-Chem Equipment Co., Inc. http://www.agchem.com
Summary
Use the Internet to find out more about precision farming.  Write equipment dealers to ask for videos demonstrating how their equipment works.
What does this field need to grow corn?  ANSWER: more lime

What is the advantage of liming the whole field?  

What are the advantages of liming just the areas that need it?  Cheaper, better yield, etc. How can we do this?  Variable rate application.

Evaluation

Have the students write out a summary of VRA and how it might impact our environment.
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