Course:
02.461
Physical Science Applications in Agriculture

Unit 9:
Precision Agriculture using Global Positioning Technology
Lesson 4:
Yield Monitoring

QCC:
 175, 180, 181, 188
Objectives: 

1. 
Describe the principles of yield monitoring grains, cotton, peanuts, and other crops.

2. 
Illustrate the factors that influence reliability of yield monitors.

3. 
Demonstrate the principles of yield monitoring.

Teaching Time:

3 Hours
References:
Deere and Company.  The Precision Farming Guide for Agriculturists,  Moline, IL.  

ISBN 0-86691-245-2-1997.
Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. 
Interstate Publishers, Inc. Danville, IL 1996.

Materials and Equipment:
Sample Sensors and Equipment (if available)

Teaching Procedure
Introduction and Mental Set
Today=s farmer is becoming more efficient because of technology.  One of these technologies is the ability to determine the yield of a field.  More and more farms are beginning to incorporate this into their harvesting procedure, therefore it is necessary for someone entering the crop production workforce to have an understanding of the principles of yield monitoring.

Discussion
1.
What is yield monitoring?
A.
Looking at the crop yield of a field (how much the field produces)

B.
Crop yield is the amount of production in terms of volume per unit area (per acre, per bushel, etc.)

C.
Originally farmers measured crop yields for a whole field

D.
New technology allows farmers to measure yields for a smaller area

2.
How is yield monitored?
A.
Collect and weigh- determines yields for whole farms, for individual fields, and for harvested strips within field.  Scales are used to weigh each wagon or truckload of grain harvested.  Crop moisture content is typically measured by sampling each weighed load.  Not site specific.

B.
Batch type yield monitor- weighs grain in the tank of a combine or loading wagon.  Similar to collect and weigh, except grain weight estimates are available to the farmer quickly, and without the need for a separate weighing operation.  Not truly site specific.

C.
Instantaneous yield monitor- measures and record yields on the go.  Data points throughout the combine record the field data as grain is harvested.  May measure crop volume or weigh the crop.  When combined with positioning systems they provide the central data for generating site specific maps.  Also measures grain moisture content on the go.

3.
What are the yield monitoring developments for non-grain crops?
A.
Monitors have been developed for:

· forage crops

· potatoes

· tomatoes

· sugar beets

· peanuts

· cotton

B.
The yield monitoring systems for these are currently experimental, however they are expected to become more predominate in the future.  (Potato yield monitoring is now commercially available and widely used)

4.
What factors influence the reliability of yield monitors?
A.
Force exerted on an impact plate- does the force that the grain exerts on a plate in the clean grain elevator provide an accurate measure of the crop yield in a field on a second by second basis

B.
Crop flow through a combine=s clean grain system- there is a lag between the time the crop enters the combine=s header and the time it reaches the to of the clean grain elevator

C.
Combine travel speed- must be continuous

D.
Width of cut of the combine header- actual cutting width is less than the theoretical cutting width, because of the varying ability of the operator to utilize the full theoretical cutting width

Also the amount of moisture in the grain is a factor when weighing a crop.  Moisture content is measurable with many yield monitoring systems.

5.
Visit a local farm or dealer for a demonstration on yield monitoring.
Summary 
Define yield monitoring.

How can yield be monitored?

What factors influence reliability of yield monitors?

Evaluation

Quiz

Essay on the potential use of yield monitors with agricultural crops and the impact the monitors may have in farm management.
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