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BI 270 Version: 24 

Managing Rangeland Ecosystems 

Calendar Description  

A study of rangeland ecology, this course focuses on soil-plant-animal interactions in prairie  

ecosystems. Sound range management strategies designed to ensure ecosystem biodiversity, health 

and function with the focus on land stewardship are emphasized. Considerable time is spent in lab 

learning to key and identify native plants with emphasis on grass species. 

Rationale  

This is a required course for students enrolled in the Agricultural Sustainability, the Environmental 

Sciences Certificate, and the General Environmental Sciences, the Environmental Conservation 

and Reclamation, the Land Stewardship and Conservation and the Wildlife and Fisheries 

Conservation majors of the Environmental Sciences Diploma. Rangelands are an important global 

resource and occupy a large area of Western Canada. Historically, rangelands have provided 

natural resources such as wood products, forage, water, and wildlife. Today, the ranching 

community continues to depend on rangelands, especially the temperate grasslands, including 

prairie and Parkland as major forage sources for livestock. There is increasing importance of these 

grasslands to society for cultural significance, ecosystem services, as core habitat and connectivity, 

and for global biodiversity. Humans are increasing pressure from urbanization, industrial 

activities, recreation, development, and clean energy projects. The result is that the Canadian 

grasslands are currently identified as one of the most endangered ecosystems on our planet. 

Effective rangeland managers and environmental consultants must have a broad understanding of 

ecology and the processes that interact in rangeland ecosystems. This includes a sound knowledge 

of interactions among plants, soils, grazing animals, environmental factors and herbivore behavior 

including livestock,  wildlife and endangered species. Understanding agricultural practices is an 

asset for integrating other land uses with this traditional land use. Plant identification is also a 

critical component in the conservation and management, and restoration of the prairie. This 

knowledge base is critical for assessing range health, performing detailed site assessments, and 

applying criteria. Such knowledge is fundamental to management that sustains or restores the 

integrity and quality of rangeland and associated resources. Stewardship and conservation of this 

declining resource is critical to preserve the  remaining prairie habitat and the species that depend 

upon it. 

Prerequisites 

BO 120  

  

http://www.icodev.ca/course_worksheet.asp?userid=&course_number=BO120&version=13&enable=1
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Co-Requisites 

None 

Course Learning Outcomes 

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

1. describe the major range zones in Alberta (Natural Regions/subregions) and Saskatchewan 

(Ecozones/ecoregions) and community types  on the basis of soil, climate, and plant 

communities, and identify the native flora and fauna, especially species at risk, associated 

with in this landscape. 

2. identify in each ecological zone, species at risk plants and animals, and describe the reason 

for their rarity and sensitivity. 

3. describe adaptations, survival techniques, and competitive strategies of prairie plants in 

response to their evolution, environment, climate change, stress, disturbance and grazing. 

4. describe grazing behavior of herbivores types (wildlife and domesticated animals) and the 

impact on plants and plant communities. 

5. describe and apply current rangeland succession theories to health assessments and grazing 

management practices. 

6. discuss the basic physiology and morphology of prairie plants focusing on grasses and their 

growth, response to animal use, and how management can benefit or harm plants. 

7. demonstrate understanding and application of range management principles used to 

manage prairie landscapes for livestock grazing. 

8. apply best management practices to incorporate wildlife into livestock systems. 

9. identify common native species, and demonstrate knowledge regarding their habitat and 

distribution, forage value, grazing response, and potential for reclamation/restoration use. 

10. identify introduced forage species and invasive plants and recognize their threat to native 

species and community dynamics. 

11. demonstrate use of a taxonomic guide to identify grass species. 

Resource Materials  

Required Textbook(s): 

Saskatchewan PCAP Grenncover Committee. 2008. Rangeland health assessment Native 

     Grassland and Forest. Regina, Saskatchewan.  

Bailey, A.W., D. McCartney, and M.P. Schellenberg. 2010. Management of Canadian prairie  

     rangelands. Agriculture and Agrifood Canada. D2L. 

eBook: 

http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&d

b=cat00496a&AN=neos.9815987&site=eds-live 

  

http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.9815987&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.9815987&site=eds-live
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Tannas, K. 2003. Common plants of the western rangelands. 2nd ed. Vol 1: Grasses and Grass- 

     like species. Olds College, Olds, AB. Alberta Agriculture, Food and Rural  

     Development, Edmonton, AB. 

Print: 

http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&d

b=cat00496a&AN=neos.2546344&site=eds-live 

 

Tannas, K. 2004. Common plants of the western rangelands. 2nd ed. Vol 3.Forbs. Olds college,  

     Olds. AB. Alberta Agriculture, Food and Rural Development, Edmonton, AB. 

 

Print: 

http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&d

b=cat00496a&AN=neos.2546344&site=eds-live 

 

Web searches as requested. 

Fact sheets as provided by the instructor.  

Highly Recommended but Optional: 

Hand lens: A hand lens for identification of grasses is highly encouraged. (bookstore) 

Adams, B.W. [and 10 others]. 2009. Range health assessment for grassland, forest and  

     tame pasture. Alberta Sustainable Resource Development, Lands Division, Rangeland  

     Management Branch. . Pub. No. T/044. Download from: 

eBook: 

http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&d

b=cat00496a&AN=neos.9681434&site=eds-live 

 

Reference Materials: 

Adams, B., and Fitch, L. 1998. Caring for the green zone. Riparian areas and grazing  

     management. 2nd ed. Cows and Fish and Partners. 

Johnson, D. et al. 2009. Plants of the western forest: Boreal and Aspen Parkland. Lone Pine  

     Publishing. Edmonton, AB. 

Print: 

http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&d

b=cat00496a&AN=neos.5295105&site=eds-live 

 

Holechek, J.L., R.D. Pieper, and C.H. Herbel. 2011. Range management principles and practices.  

     6th ed. Prentice Hall, New Jersey. 

  

http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.2546344&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.2546344&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.2546344&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.2546344&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.9681434&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.9681434&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.5295105&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.5295105&site=eds-live
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Kershaw, L., and L. Allen. 2020. Vascular flora of Alberta: an illustrated guide. Self published.  

     Kindle Direct Published. 

Stone, C., and D. Lawrence. 2000. Northern range plants. Alberta Agriculture, Food and Rural  

     Development, Edmonton, Alberta. 

Print: 

http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&d

b=cat00496a&AN=neos.2479335&site=eds-live 

 

Tannis, K. 2003. Common plants of the western rangelands. 2nd ed. Vol 2: Trees and shrubs.  

     Olds College, Olds, AB. Alberta Agriculture, Food and Rural Development, Edmonton, AB.  

Print: 

http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&d

b=cat00496a&AN=neos.2546344&site=eds-live 

 

Conduct of Course  
 

This 70-hour course consists of 42 hours lecture and 28 hours of lab work. The instructor discusses 

this time allocation as it relates to your timetable and expected hours of homework. 

The lecture component is a formalized lecture situation where student questions and participation 

are encouraged to clarify subject areas. Lecture content may be supported by required readings 

and assignments. Lectures support the lab by explaining methods and providing background 

information. The lab component focuses heavily on range keying and spot identification of native 

plants, especially the grasses. If time permits, the lab also includes practical application of theory 

discussed in lectures. Formative non-graded exercises are occasionally included which give 

students a high competence in the course material. 

Evaluation Procedures  

Midterm and final lecture exams contain short-answer, true/false, multiple choice, matching and 

discussion questions. Some lab content is included in the theory exams that pertains to plant 

species information, diagrams, and calculation and inventory lab materials. Lecture quizzes help 

students focus on main ideas presented in lecture. Laboratory quizzes reflect laboratory exercises 

mostly related to plant morphology and plant identification.  

The final lab exam involves two parts. The keying exam is held in the regular lab period, while the 

plant identification is held as an evening exam. The date is given in class. Assignments vary but 

typically include plant species worksheets, keys and/or a project or assignment. The final grade is 

an aggregate of the following components: 

  

http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.2479335&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.2479335&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.2546344&site=eds-live
http://ezproxy.avc.talonline.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat00496a&AN=neos.2546344&site=eds-live


BI 270 Managing Rangeland Ecosystems; Page 6 of 9 

Version 24; Printed 22 September 2022 – Copyright©LAKELAND COLLEGE 

Lecture and Laboratory 

Midterm Exam 20% 

Final Exam 25% 

Quizzes 5% 

Spot ID (20%)/Keying exam (15%) 35% 

Assignment(s) 15% 

TOTAL 100% 

  

Note the following requirements in regard to the evaluation and completion of the course. 

• Labs are mandatory to obtain credit for lab assignments and quizzes related to those labs, 

while lectures must be attended to complete a quiz during lecture period.  

• Credit for this course requires that all the assignments must be completed and handed in or 

an incomplete or a failing grade is given.  

• Late reports, worksheets and assignments are assigned a zero.  

• Cheating and plagiarism of any kind, including copying others’ assignments, reports, lab 

work, or using another person's ideas for your own are not tolerated. At the very least, a 

mark of zero is assigned to any assignment or test where this occurs or the student may 

receive a zero for the whole course. 

• Students who miss lab, excused or unexcused, will be required to complete the lab 

activity in another lab group or on their own time. In addition, a student may be 

required to complete another assignment in lieu of the missed lab.  

All reports, assignments and exams are graded on a percentage (%) basis. Then, a total course 

percentage is calculated using the above weighting values. Finally, the total course percentage is 

converted to a letter grade basis on the grade scheme below. 

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 

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, therefore absenteeism is recorded.  
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a. Students having a combination of excused and/or unexcused absence of 20 percent or 

higher for the scheduled course hours can be required to withdraw and would then 

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 

following an in-person meeting. Be sure to contact your instructor and ask what they will 

require from you as verification of each absence. 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 

Lectures: 

Unit 1 – Rangeland Ecosystems 

 1. Rangeland definition and importance 
 2. Prairie  history and use 
 3. Ecological classification of prairie types in Alberta and Saskatchewan – with  

     emphasis on  plant communities, soils, and species at risk  
 4. Current status and use of prairie, ,and future sustainability  

       

Unit 2 – Prairie  Ecology and The Relationship to Grazing and Other Disturbances  

 1. Structure, function, and ecosystem services  
 2. Plant-herbivore relationships 
 3. Plant succession and disturbance 
 4.Health assessments 
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Unit 3 - The Range Plant with Emphasis on Grasses  

 1. Plant physiology 
      a. basic concepts 
      b. photosynthesis 
      c. carbohydrates 
      d. carbohydrate cycle 
 2. Plant morphology and growth 
      a. the phytomer, tillers and varying growth habits 
      b. growth and reproduction 
      c. pattern and timing of plant growth and productivity 
 3. Grazing resistance 
 4. Grazing impacts  

          

Unit 4 - Range Management Principles and Practices 
 1. Range Management Definition and Use 
 2. Grazing Factors 
      a. timing of grazing 
      b. intensity of grazing 
      c. frequency of grazing 
 3. Management principles and practices 
       a. avoiding grazing during sensitive time periods 
       b. providing effective rest 
       c. balancing forage requirements with forage available 
       d. distributing livestock evenly over the range 
 4. Grazing systems described 

 5. Other management techniques (special topics) 

 

- drought 

- managing problem plants 

- managing woodlands - grazing and controlling, restoring 

- prescribed fire and patch burning 

- riparian zones 

- wildlife management 

- land stewardship and responsibilities 

          

Unit 5 - Ecological Management: Range Inventory and Monitoring 
 1. Range Inventory and Monitoring 
 2. Measurable Vegetation Attributes  
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Laboratory topics may include any of the following dependent on time:   

 1. Keying and identifying Poaceae species 
 2. Adaptations, use and value of selected species 
 3. Forb and woody plant identification 
 4. Vegetative grass identification 
 5. Rangeland inventory and methods, and range health assessments as time permits 
 6. Carrying capacity calculations 
 7. Field Trip (weather and time permitting) (hours are partially included in the above   

     topics)  

 

Note: The order of presentation of the lecture units may change during the semester to account 

for labs and field condition. Lab content may vary with available material and lab sections. 
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