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CROP ROTATION
Teaching Guidelines

Subject: Mahemdics
Topics. Algera-Matrices
Grades. 8-10

Knowledge and Skills
Can multiply matrices

M aterials None

Procedure This project should be done by sudentsindividudly or in teams of two.
Sudents should understand how matrix multiplication is done prior to beginning this project.
Digribute the handout and discussiit.

Tdl dudents that they are being asked to explore this new technique of planning crop
rotetions.

For example, what happensiif the“new crop arrangement” is multiplied again by the same
rotation matrix? Do rotation metrices haveto have only 1'sand 0's asdements? How many
workabhle rotation metrices can be found? What do they have in common?

Tdl gudentsthat part of their assgnment isthet they dearly explain the resuiits of their
invedigations (Y ou may choose to have these explanations made ordly or inwriting.)

Asan extenson of the activity, Sudents can be asked to invedtigate rotation matrices for crop
arangements of different 9zes(eg., 3x 2, or 4 x 4).

Give sudents a schedule for working on the assgnment and adue date.
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FARMER'S FRIENDS CONSULTANTS

(Draft of paper for the World Farm Journal)

Crop Rotation

One of the important techniques of modern agriculture is rotation of crops.

Another technique that is gaining growing acceptance is placement of different
kinds of crops in adjacent fields, which in some cases seems to help in pest
control.

Thus if a farmer has twelve fields, and three different crops, in two consecutive
years he might want to have them arranged as follows:

Year 1 Crop Arrangement Year 2 Crop Arrangement
A B C X B A X C
B C X A C B A X
X A B C A X C B

(Note: “X” means no crop at all, allowing a field to “rest” for a year)

IT you study the above two arrangements carefully, you will see that no field has
the same crop for two years in a row and no two adjacent fields ever have the
same crop.

It would be helpful to farmers if they had an easy way to determine how to
rotate. One approach to this problem is to use the mathematical technique of
matrix multiplication.
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Observe the results of multiplying the “Year 1” matrix above as follows:

Crop Arrangement Rotation matrix New Crop

Arrangement

A (B |[C |X 0 |1 0O |0 B [A [X |C

B |[C | X |A x |1 O |0 |O = |C |B |A [X

X A |B |C O |0 |0 |1 A | X |C |B
O |0 |1 0

This new crop arrangement is identical to the “Year 2” crop arrangement above.
In using this technique, there are a few things that one should keep in mind:

Would you please finish this up for me—we’ll

publish it under both of our names. Investigate
what happens if you keep multiplying by the same

crop rotation matrix, and look into what other
crop rotation matrices might work. Are there
any rules for creating crop rotation matrices?

Eventually I think this might lead to a computer
program that will make this task a little easier

for farmers.
Hector
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