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Tillage and Direct Seeding Systems 

Calendar Description 

This course covers the related areas of tillage, seeding and fertilizing equipment. Emphasis is 

placed on systems common to the Western Canadian prairies. Skills are implemented to assist 

decision-making and problem-solving in common agricultural production situations. Course 

topics are studied in the classroom, the shop, and in the field if the season permits. 

Rationale 

This is a required course for Crop Technology students. An understanding of the design and 

operation of tillage, seeding and fertilizing equipment is essential to proper selection and use of 

such equipment. Tillage, when used correctly can be a useful management strategy for specific 

problems. Understanding the intended function of different tillage tools can obtain desired 

objectives while minimizing adverse effects. Constant advances in seeding technologies require 

equipment operators to be more knowledgeable about the equipment used in conservation, non-

compactive system. Next to land, machinery is the second largest capital investment on a farm. 

Informed selection of equipment is part of responsible management. 

Prerequisites 

None 

Co-Requisites 

None 

Course Learning Outcomes 

Upon successful completion of this course, students will be able to 

1. use basic math skills to solve rate/area and volume problems 

Objectives 

a. convert product units using unit factoring. 

b. calculate productivity rates and field efficiencies based on widths and speed. 

c. use geometrical formulas and conversion factors to determine field area, material 

volumes and weights. 
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2. outline the various outcomes of tillage operations in western Canada. 

Objectives 

a. differentiate between various tillage operations and the equipment used to perform 

them. 

b. identify the weed control outcome of various tillage operations. 

c. summarize the effects different tillage types and intensities have on soil residue and 

surface finish. 

d. determine the extent of soil structure modification which results from various tillage 

practices. 

e. explain the effects of tillage operations have on soil organic matter. 

f. distinguish between compaction remediation tillage and compaction causing tillage. 

g. describe the effects of tillage operations have on soil moisture balance. 

3. describe the operation of and uses for common seeding equipment in Western 

Canada. 

Objectives 

1. define seeding equipment and terminology 

2. discuss the importance of setting and accurately achieving seeding intensity 

(plants/ft2 ) targets. 

3. identify methods various equipment use to set and control the seeding and fertility 

rates. 

4. discuss calibration procedures to set seed and fertility rates on seeding equipment. 

5. discuss the importance of achieving uniformity of seeding and fertilizer rates 

throughout a field, 

6. evaluate the uniformity of seeding equipment of the college. 

7. compare and contrast various seed and fertilizer openers. 

8. explain the effects of seeding depth to crop establishment. 

4. describe practices and equipment of fertilizer application. 

Objectives 

a. describe and differentiate the different seed / fertilizer placement combinations 

(single shoot, Double shoot, Side banded, etc.). 

b. identify methods of applying “fertilizer only”. 

Resource Materials 

Required Texts: 

None 

Reference Texts: 

Select publications and technical guides will be suggested throughout the course.  

A calculator is required. 
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Conduct of Course 

The course work involves approximately 42 hours of classroom lecture and discussion and 12 

hours of lab work. Time outside of the scheduled classes is required for studying and 

assignments. The course covers the theories of operation of many types of farm equipment and 

the calculations associated with these (bring a calculator to class). Course information, including 

notes, assignments, lab data and required reading assignments are available to students on the 

D2L course web page. Students should check this web page frequently for new information and 

announcements. This course also includes a written literature research project and presentation.  

Due dates for assignments are given with the assignment. Since completion of the labs and 

assignments are a requirement for credit for the course due dates should be adhered to. Late 

submissions are not accepted. Inform the instructor before the appointment date should 

unforeseen circumstances/emergencies prevent you from writing an exam or submitting work. 

Evaluation Procedures 

The weighting for the various components are as follows: 

Quizzes 10% 

Labs 30% 

Midterm 20% 

Term Project 15% 

Final 25% 

Total 100 

The nature of each lab and assignment may change from time to time due to the availability of 

certain equipment, weather conditions, or time. 

The term project will be a group research assignment investigating technical aspects of 

equipment covered in the course. 

To obtain a 1.0 grade (minimum pass) you must have a 50% overall average in the course. 

Grade Equivalents and Course Pass Requirements  

A minimum grade of D (50%) (1.00) is required to pass this course. 

Letter F D D+ C- C C+ B- B B+ A- A A+ 

Percent 

Range 

0-49 50-

52 

53-

56 

57-

59 

60-

64 

65-

69 

70-

74 

75-

79 

80-

84 

85-

89 

90-

94 

95-

100 

Points 0.00 1.00 1.30 1.70 2.00 2.30 2.70 3.00 3.30 3.70 4.00 4.00 
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Students must maintain a cumulative grade of C (GPA - Grade Point Average of 2.00) in 

order to qualify to graduate. 

Attendance 

Classroom and laboratory attendance is considered vital to the learning process and as significant 

to the students' evaluation as examinations and reports.  

a. Students having a combination of excused and/or unexcused absence of 20 percent or 

higher for the scheduled course hours will be required to withdraw and will automatically 

receive a "RW" (required withdrawal) for the course, regardless of any other evaluation 

results. (RW is a failing grade.) 

b. An excused absence is one that is verified with your instructor. Verification should be 

prior to the absence or the next class day following the absence. Verification of the 

absence may take the form of a note from your doctor/College nurse regarding illness, or 

a note from another Instructor regarding a field trip or other activity, or authorization by 

your instructor. An unexcused absence is anything NOT verified by the instructor prior to 

the absence or the next class day following the absence. 

 

NOTE: Any exceptions to the above attendance policy (e.g. timetable conflicts, work-related 

issues) must be approved in writing by the Department Chair prior to the beginning of the 

course. 
   

It is the students’ responsibility to know their own absentee record. 

Normal hours are 8:30 a.m. to 6:30 p.m., with potential for evening courses, exams or extended 

field trips. Students are expected to be available for classes during these times. 

Course Units/Topics 

Tentative order of topics, subject to change: 

1. Tillage Outcomes 

Surface residue and soil organic matter 

Moisture management 

Soil compaction and structure 

Weed management 
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2. Seeding Equipment Considerations 

Seed placement 

Ground engaging tools 

Tool platforms 

Air commodity carts 

3. Field Mathematics 

Unit factoring 

Basic geometry 

Agricultural area and volume calculations 

Capacities and efficiencies 

4. Fertilizer Application Equipment 

Equipment for broadcast and banding of granular fertilizer 

Liquid fertilizer application equipment 

Anhydrous application equipment  
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