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FS 543 is an advanced course in silvicultural concepts and practices.  We will concentrate on fundamental biological and ecological scientific principles as they pertain to design and implementation of silvicultural systems, emphasizing a quantitative approach whenever possible and appropriate.  Material covered in lecture and laboratory will assume previous coursework in silvicultural principles, forest ecology, and forest measurements.  As forest managers, we essentially manage forest ecosystems through manipulation of various ecosystem components, most commonly the terrestrial vegetation.  Hence, effective forest management requires the ability to evoke desired responses in forest vegetation, in turn influencing other components of terrestrial and riparian ecosystems.  
OBJECTIVES:
General focus of the class covers the scientific basis of forest regeneration and silvicultural practices and prescriptions. 
The specific objectives of this course are to:

1)
Understand silvicultural systems as a combined set of tools with which we influence ecological processes of forest systems to meet one or several structural (and implied functional) objectives, rather than as a rigid set of pre-specified treatments for pre-specified objectives:

a)
Understand the effects of silvicultural treatments on various biotic and abiotic components of the ecosystem, including but not limited to wildlife, water, and timber resources

b)
Develop an ability to design silvicultural treatments or systems to attain specific objectives in the context of ecosystem management

c)
Master silvicultural jargon but transcend classical silviculture by creatively tailoring treatments and systems to meet a wide variety of ecosystem management objectives

d)
Recognize the need and opportunity to incorporate an adaptive management approach into the design of silvicultural systems

2)
Become proficient at reading and understanding the journal literature on various silvicultural topics

3)
Understand the use of forest simulation models to explore the consequences of silvicultural treatments

GENERAL APPROACH:

Being an advanced class, students are expected to participate in class design and implementation. The class does not start with a rigorous agenda that schedules every single meeting. Instead, the instructor is providing a framework that covers important topics, while keeping various sessions open to accommodate student’s interests. The initial meeting will include a discussion and selection of all topics to be covered in class. A list of potential topics is presented below. Students are expected to take the lead on a topic of their interest. The instructor will work with students in developing a reading list and facilitating the discussion of their topic of choice. 
The basic schedule allows for several field trips on Tuesdays. Other sessions (including some TU sessions) will include classroom instructions and discussions. These usually will start with short lectures to introduce a topic, but mainly provide opportunities for discussion of topic as guided by assigned readings. Students will be scheduled to “lead” these discussions for their topic of interest. 

Potential topic areas: 

1. Conventional silvicultural systems; history and evolution of silvicultural systems as driven by forest management objectives; ecosystem management; forest biodiversity


2. The forest ecosystem; ecological context of silviculture; climate and microclimate; soils; biotic ecosystem components

3. Tree structure and function; basic tree tissues; basic physiology; allometrics

4. Stand structure; tree classes; stand density measures; density management diagrams; self-thinning; stand dynamics; specification of silvicultural treatments


5. Microclimatic responses: light quantity, light quality, temperature and temperature profile, precipitation, throughfall, snow pack, humidity, wind

6. Computer models simulating silvicultural treatments and systems; projecting stand development, growth, and yield; summarizing stand structure and stand dynamics


7. Growth rate, PAI-MAI, growth efficiency, standing volume, tree size, woody debris, understory vegetation; crown development; wood quality Development and management of understory vegetation

8. Natural forest regeneration: seed production, seed dispersal, germination, seedling survival; comparison to artificial regeneration

9. Invasive species, background and ecology of invasives, silvicultural opportunities and risks

10. Individual tree responses to silvicultural treatments/regimes; growth and growth efficiency; crown development; wood quality; pruning responses

11. Fire effects on ecosystems, special silvicultural challenges of managing fire dominated ecosystems, prescribed burning and other fuel management practices

12. Dynamics of woody debris: snags; litterfall; coarse wood, fine wood, foliage litter 

13. Nutrient dynamics; long-term productivity; silvicultural effects on soil; forest nutrition

14. Silviculture and forest health:  Swiss needle cast, root rot, mistletoe, mountain pine beetle

15. Landscape objectives: historic range of variability; landscape patterns and metrics; landscape function


Tentative class schedule. Selection of student choice is determined by student’s interest and scheduled the first day of class.
	Date 
	Tuesday Topic
	Thursday topic

	3/29 and 3/31
	Introduction, Class overview, 


	Allometry, growth efficiency (D. Maguire)

	4/5 

and 

4/7
	Field trip, Hoskins plots (D. Maguire) 
	Lichens and Bryophytes (S. Berryman)

	4/12 and 4/14
	Genetics – tree breeding and genetic conservation (G. Howe)
	Genetics (G. Howe)

	4/18* and 4/21
	Field trip: Green peak DMS (KJP)
	Density management and stand structure (KJP) 

	4/26 and 

4/28
	Intensive forest management (KJP)
	Intensive forest management (KJP)

	5/2* and 5/5
	Discussion of literature review papers
	Diseases (N. Rudnicki)

	5/9* and 5/12
	Fire ecology and effects (B. Eckert)
	Fuel management (C. Boling)

	5/17 and 5/19
	Riparian silviculture (D. Hibbs)
	Riparian silviculture (D. Hibbs)

	5/24 and 5/26
	Computer models, simulating silvicultural treatments (B. Eskelson)
	Invasive species (incl. diseases), ecology and silvicultural implications (E. Dinger)

	5/31 and 6/2
	Landscape planning (J. Cissel)
	Student presentation and discussions of research proposals


*Note, meeting time has changed to Monday, 8-11am. 
READINGS:
The textbook will provide basic conventional coverage of topics covered in class, but should largely represent an updated review of material covered in undergraduate coursework. A reading list of publications will be developed by the instructor in consultation with other faculty (see list of instructors in schedule above) and students. One to several papers will be assigned for each lecture and/or laboratory session.  Please try to adhere to the reading schedule as closely as possible to ensure your effective participation in class sessions and to prepare a solid background for written assignments. Reading assignments will be handed out in class.  
The textbook is referenced as a background reading and introduction into a topic. Most of the concepts should be familiar to you from earlier classes. The textbook should help refresh the concepts and provide more up-to-date information about silvicultural practices. 
Reading assignments
	Date 
	Tuesday Topic
	Thursday topic

	3/29 and 3/31
	Nyland: Chapter 1


	Waring, R.H., K. Newman, and J. Bell.  1981.  Efficiency of tree crowns and stemwood production at different canopy leaf densities.  Forestry 54:129-137.

O'Hara, K.L.  1988.  Stand structure and growing space efficiency following thinning in an even-aged Douglas-fir stand.  Can. J. For. Res. 18:859-866.

Mainwaring, D.B. and D.A. Maguire.  2004.  The effect of local stand structure on growth and growth efficiency in heterogeneous stands of ponderosa pine and lodgepole pine in central Oregon.  Can. J. For. Res. 34:2217-2229.

	4/5 

and 

4/7
	Nyland: Chapters 17-19
	Lichens and Bryophytes (S. Berryman)

TBD

	4/12 and 4/14
	Nyland: Pages 78-86

Morgenstern. 1996. Environmental influences and geographic variation. Chapter 3 in Geographic variation in forest trees, UBC Press, Vancouver, BC. pp 45-89.

Campbell, R. and A. Sugano. 1993. Genetic variation and seed zones of Douglas-fir in the Siskiyou National Forest. USDA For. Serv. PNW Res. Paper PNW-RP461.
	Adams et al. 1998. Impact of alternative regeneration methods on genetic diversity in Coastal Douglas-fir. For. Sci. 44:390-396.

Ledig, F.T. 1992. Human impacts on genetic diversity in forest ecosystems. Oikos 63:87-108.



	4/19 and 4/21
	Nyland: Chapter 23,

Beggs 2005. Thesis: Chapter 3
Franklin, J. F. D. R. Berg, D. A. Thornburgh, and J. C. Tappeiner. 1997. Alternative silvicultural approaches to timber harvesting: Variable retention harvest systems. Pp. 111-139 IN: Kohm and Franklin (edts.) Creating a forestry for the 21st century. Island Press. 
	Halpern, C. B., D. McKenzie, S. A. Evans, and D. A. Maguire. 2005. Ecological Applications. Initial responses of forest understories to varying levels and patterns of green-tree retention. Ecological Applications. 15:175-195.
Franklin, Jerry F., Spies, Thomas A., Robert Van Pelt, Andrew B. Carey, Dales A. Thornburgh, Dean Rae Berg, David B Lindenmayer, Mark E. Harmon, William S. Keeton, David C. Shaw, Ken Bible, Jiquan Chen. 2002. Disturbances and structural development of natural forest ecosystems with silvicultural implications, using Douglas-fir forests as an example. Forest Ecology and Management 155:399-423

	4/26 and 

4/28
	Wagner, R. G. 2000. Competition and critical-period thresholds for vegetation management decisions in young conifer stands." The Forestry Chronicle 76(6): 961-968.
	Talbert, C. and D. Marshall. 2005. Plantation Productivity in the Douglas-Fir Region Under Intensive Silvicultural Practices: Results from Research and Operations. Journal of Forestry, vol. 103, iss. 2, pp. 65-70(6) 

Gartner, B. 2005.  Assessing Wood Characteristics and Wood Quality in Intensively Managed Plantations. Journal of Forestry, vol. 103, iss. 2, pp. 75-77(3) 
Hayes, J. P.; Schoenholtz, S. H.; Hartley, M. J.; Murphy, G., Powers, R. F.; Berg, D. and S. Radosevich. 2005. Environmental Consequences of Intensively Managed Forest Plantations in the Pacific Northwest Journal of Forestry, vol. 103, iss. 2, pp. 83-87(5) 



	5/3 and 5/5
	Discussion of literature review 
	TBD

	5/10 and 5/12
	TBD
	TBD

	5/17 and 5/19
	TBD
	TBD

	5/24 and 5/26
	TBD
	TBD

	5/31 and 6/2
	Cissel, J.H., F.J. Swanson, and P.J. Weisberg.  1999.  Landscape management using historical fire regimes: Blue River, Oregon.  Ecological Applications 9:1217-1231.
	Student presentation and discussions of research proposals


WRITING ASSIGNMENTS: 
Literature review: 

The aim of the literature review is to cover a specific topic in depth. For format of the paper, see separate file “literature review”. Topics vary from year to year and will be selected in conjunction with other silvicultural faculty. 

Research paper:

Objective of the research paper is to provide experience in asking scientific questions in a silvicultural context. This will be accomplished by developing a research question and short research plan. The topic is chosen by students w/ instructors’ approval. The paper includes a basic literature review covering the topic of interest. For description of methodology, summarize the two or three (max.) publications that are most similar to what you are planning to do. Highlight the limitations of these papers. Stress where your work will further our knowledge. You will have an opportunity to present the proposed research to the class for discussion. 
Summary papers:

Objective of summary papers is to summarize and integrate information from discussions, field trips, and readings. The papers should highlight the main findings/conclusions you gleaned from the class. This is not a listing or repetition of topics or conclusions, but an integration of class material into themes and topic issues and can include aspects from other classes, etc.  Summary papers are limited to 4 pages. 
Writing assignment schedule
	Date
Due
	
Assignment

	April 26 (2 pm)
	Literature review paper



	
May 24 (2 pm)
	Research proposal

	April 19 (2 pm)

May 10 (2 pm)

June 6 (5 pm)
	Summary papers:

(covering weeks 1 through 3)

(covering weeks 4 through 6)

(covering weeks 7 through 10)


GRADING
The course grade will be based on the writing assignments and presentation of research paper. The efficacy of the lecture and discussion sessions will depend heavily on student participation; therefore, the score assigned for participation will take into account the level of contribution to class discussions and the demonstrated degree of preparation for class (that is, familiarity with the assigned readings).  

All assignments will be graded on the basis of 100 points, and the final grade will be determined under the following weighting scheme:

Literature review: 
20%

Research proposal 
20%

Summary papers (3)
15% each

Class participation 
15% 

All assignments are due on the dates specified in the schedule. Ten percent will be lost for each day that the assignment is late.  

5

