Tree regeneration response to fire restoration in mixed-conifer forest. 01-3-2-02. Andrew Gray.
Problem: The Forest Service’s February 2001 plan for national forests in the Sierra Nevada places a primary emphasis on fuels management and re-introduction of fire as an ecosystem process.  New practices are to rely on thinning and prescribed burning, but there is little data on biological responses and stand development following alternative mechanical and burning treatments.  Fire and mechanical treatments dramatically affect several tree regeneration parameters, including seed production, microclimate, seedbed substrates, and competing vegetation.  Foresters attempting to regenerate thinned or burned stands in the Sierra have had mixed success.
Approach: This study used burning and no-burning treatments crossed with overstory thinning, understory thinning, and no thinning treatments in a replicated, factorial design on the Sierra National Forest.  The study compared experimental and survey approaches to better understand germination, survival, and growth of several co-occurring species, and the variation and suitability of seedling microsites across the different treatments.
Project Findings: The investigators found that: 1) traditional cool-season burning treatments do not greatly reduce understory tree density, but do accomplish greater mortality, particularly of incense-cedar, than mechanical damage from thinning alone; 2) moderate-severity thinning treatments designed to maintain late-successional forest habitat promote high densities of shade-tolerant white fir and incense-cedar seedlings and relatively few Jeffrey and sugar pine seedlings; 3) high-severity shelterwood/seed-tree treatments designed to promote new stand establishment tend to result in fewer seedlings, with more representation by pines, but can also stimulate vigorous shrub growth; 4) multiple management entries over time may be necessary in treated stands to preclude development of dense ladder fuels; and 5) it may be difficult to design treatments that maintain late-successional habitat and reduce understory tree density at the same locations in the short term.  Treatments that combine selected attributes of the prescribed fire, moderate-severity, and high-severity treatments may be successful at reducing understory live fuels and moving stands toward pre-settlement structure and composition.
Deliverables and Technology Transfer: Several publications and presentations were produced as a result of this study.  Five presentations and five publications are listed in the final report to the Joint Fire Science Program.  The final report is not available at the JFSP website (although it was sent Oct 1, 2005) but information regarding the project can be found in the 2004 JFSP Business Summary (http://jfsp.nifc.gov/documents/JFSP_Business_Sum04.pdf).  Copies of one publication and one presentation are available at http://teakettle.ucdavis.edu/ (see reference section below for direct link).
Project & Technology Transfer Implementation:  The information provided in the review documentation and that could be accessed online was informative and answered the objectives of the study.  This study will be useful to silviculturists, fuels specialists, and other resource specialists interested in eliminating or maintaining certain stand characteristics while treating stands with mechanical thinning and/or prescribed fire treatments.  The information is especially applicable to the Sierra Nevada region and other similar ecosystems.
Two articles published in Forest Science require a subscription fee to access.  One article was published in PSW-GTR-186.
Reference: http://teakettle.ucdavis.edu/FS%20manuscripts/Stands%20conditions%20and%20tree%20regeneration.pdf
http://teakettle.ucdavis.edu/Presentations/Regeneration%20response%20to%20fire%20and%20thinning.ppt
http://www.springerlink.com/media/2724fr9eyrdxxje0cd4p/contributions/j/1/7/3/j1736273r206507l.pdf
http://danr.ucop.edu/wrc/snssweb/snss2.html
PSW-GTR-186 publication is located at:  http://www.fs.fed.us/psw/publications/documents/gtr-186/

