Course:
01.431

Agriculture Crop Production and Management

Unit 3:

Cultural Practices
Lesson 2:

Tillage 

QCC:
343, 347, 348, 349, 351, 352, 353, 354 
Objectives: 

1.
Classify land preparation and tillage.

2. 
Illustrate primary and secondary tillage systems.

3.
Discuss the use of various tillage implements.

4.
Explain and identify the uses of conservation tillage methods.


5.
Explain the importance of crop residue management.
Teaching Time:

4 hours
References:

FMO - Tillage.  Deere and Company.  Moline, IL.  1993.
Materials and Equipment:

Equipment catalogs/brochures

Equipment video (dealers)

Land lab

Examples of equipment

Soil box

Agriculture magazines

Various tillage equipment

Overhead projector

Transparencies 3.2.1 - 3.2.2

Teaching Procedure

Introduction and Mental Set

Ask, AFrom previous work, what is land preparation and tillage?@  

Land preparation - getting land ready to plant.

Tillage - mostly after planting.
Discussion
1.
What are the components of soil?  

Display and discuss transparency 3.2.1.
2.
Describe the relative sizes of soil particles.  

Display and discuss transparency 3.2.2.
A.
25% air
B.
25% water
C.
45% minerals
D.
5% organic matter

3.
What is the importance of pore spaces in a soil?  Display and discuss transparency 3.2.3.
A.
Passage of water
B.
Oxygen for roots
C.
Space for roots to grow
4.
What are the various soil horizons of a soil profile?
Display and discuss transparency 3.2.4.
A.
Horizon A - topsoil

B.
Horizon B - Subsoil

C.
Horizon C - Parent material

D.
Horizon D - Bedrock
5.
Describe the structural types of mineral soils.  Display and discuss transparency 3.2.5.
A.
Granular
B.
Crumb
C.
Platy
D.
Prismatic
E.
Massive
F.
Columnar
G.
Blocky
H.
Single Grain
6.
Discuss textural classes of soils. 

Distribute handouts 3.2.6 and 3.2.7.
7.
Compare the characteristics of soil to the different soil classes.

Display and discuss transparency 3.2.8.

8.
Show brochures of primary and secondary tillage systems. 

Describe what each is designed to do.

9.
With available tillage equipment, show what it will do to the soil/plants.  Use a video of field trip to re-enforce this topic.

10.
What is conservation tillage and why is this important?
It is tillage that leaves residue (organic material, plant material) on soil 

surface.  It reduces soil erosion, reduces weed growth, and moderates temperature of soil.

11.
Demonstrate residue use/management on soils with soil box.  Water sprayed on bare soil, covered soil, etc.





Summary   
Explain the importance of land preparation and its effect on the entire crop.  Discuss tillage and how it affects the growth of crops.
Evaluation

Written test
3.2.1
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Components of Average Soil
3.2.2
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Relative sizes of sand, silt and clay particles

3.2.3

Pore Spaces are the Openings Between 

[image: image3.png]Soil particles

Pore spaces




Solid Soil Particles
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7-17. A diagram of a soil profile.




3.2.4

3.2.5
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3.2.6

Soil Textural Classes
Sand
Dry - Loose and single grained; feels gritty.

Moist - will form very easily - crumbled ball.

Sand: 85-100%, Silt: 0-15%, Clay: 0-10% 

Loamy Sand
Dry - Silt and clay may mask sand; feels loose, gritty.

Moist - feels gritty; forms easily - crumbled ball; stains fingers slightly. 

Sand: 70-90%, Silt: 0-3-%, Clay: 0-15%

Sandy Loam
Dry - Clods easily broken; sand can be seen and felt.

Moist - moderately gritty; forms ball that can stand careful handling; definitely stains fingers.

Sand: 43-85%, Silt: 0-50%, Clay: 0-20%

Loam
Dry - Clods moderately difficult to break; somewhat gritty.

Moist - Neither very gritty nor very smooth; forms a ball; stains fingers.

Sand: 23-52%, Silt: 28-50%, Clay: 7-27%

Silt Loam
Dry - Clods difficult to break; when pulverized feels smooth, soft and floury, shows fingerprints.

Moist - Has smooth or slick buttery feel; stains fingers.

Sand: 0-50%, Silt: 50-88%, Clay: 0-27%

Clay Loam
Dry - Clods very difficult to break with fingers.

Moist - Has slightly gritty feel; stains fingers; ribbons fairly well.

Sand: 20-45%, Silt: 15-53%, Clay: 27-40%

Silty Clay Loam
Same as above, but very smooth.

Sand: 0-20%, Silt: 40-73%, Clay: 27-40%

Sandy Clay Loam
Same as for Clay Loam.

Sand: 45-80%, Silt: 0-28%, Clay: 20-35%

Clay
Dry - Clods cannot be broken with fingers without extreme pressure.

Moist - Quite plastic and usually sticky when wet; stains fingers.  (A silty clay feels smooth, a sandy clay feels gritty.)

Sand: 0-45%, Silt: 0-40%, Clay: 40-100%
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3.2.7

3.2.8

Characteristics of the Various Soil Classes
Characteristics
Sand
Silt
Clay

Looseness
Good
Fair 
Poor 

Air Space
Good
Fair to Good
Poor

Drainage
Good
Fair to Good
Poor

Tendency to Form Clods
Poor
Fair 
Good

Ease of Working
Good
Fair to Good
Poor

Moisture Holding Ability
Poor
Fair to Good
Good

Fertility
Poor
Fair to Good
Fair to Good
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7-17. A diagram of a soil profile.
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