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More LTEP publications, in print and in process

Kallio, Kari.  2001.  Tree mapping and spatial analysis in Long-Term Ecosystem Productivity project sample plots.  B.Sc. Graduate Thesis, Tampere Polytechnic University.  25 pp. plus appendices.

Abstract:  The Long-Term Ecosystem Productivity project is a large study in the Pacific Northwest United States.  Its main purpose is to study long-term effects of forest management on soils.  This work concentrates on the thinned late seral sample plots and tree mapping with following analysis in the project.  The new technology has made tree mapping and spatial analysis easier.  With laser rangefinders, electronic compasses, and software, the speed and accuracy of the work can be increased significantly.  This work presents a procedure how to map trees, and convert the mapping data to coordinates.  It also presents an example of maps that can be produced in GIS programs.  with existing coordinates many types of analysis can be done.  The Ripley's L method for spatial analysis was selected for this project.  The Ripley's L method analyses if the stand structure is clustered, random, or regular, and compares it to the random Poisson distribution.  Both pre- and post-harvest analyses were calculated for ten tree plots from the Isolation site. The tree data and the spatial analysis is further used to analyze the success of the thinning; how the goals were reached, what were the effects of the thinning to the stand structure, and how these changes might affect the future of the stands.  The study shows great variation between tree plots.  Originally denser plots were left denser in the thinning.  Because the largest Douglas-firs were left standing, the effect of the thinning on the basal area was much smaller than the effect on the number of stems.  In the tree plots that originally showed clustered spatial distribution, the clustering was significantly reduced.  In the tree plots that originally showed random spatial distribution, the distribution was not changed much.  Western hemlock was the most clustered species.  The thinning seems to have been successful in making the regeneration possible in a way that resembles accelerated natural succession.  

Little, Ronda L., David L. Peterson, David G. Silsbee, Lauri J. Shainsky, and Larry F. Bednar.  1995.  Radial growth patterns and the effects of climate on second-growth Douglas-fir (Pseudotsuga menziesii) in the Siskiyou Mountains, Oregon.  Canadian Journal of Forest Research 52: 724-735.  

Abstract:  Three sites with fire-generated second-growth (70-100 years old) Douglas-fir in southwestern Oregon were examined using dendroecological techniques to determine (1) temporal patterns of radial growth and (2) the effects of variation in climate on growth.  Long-term patterns of radial growth vary among sites, but similar inter-annual variation in radial growth indicates a common response to regional climate.  Growth is positively correlated with the Palmer Drought Severity Index and precipitation during summer.  Furthermore, growth is positively correlated with precipitation during autumn prior to the growth year, which suggests the benefits of soil moisture recharge for subsequent stemwood production.  Annual precipitation is strongly seasonal, and soil moisture stress in summer is apparently severe enough to be the dominant climatic influence on radial growth.  Positive correlations of growth with most monthly temperatures reflect the benefit of warm temperatures on photosynthesis and radial growth during periods of adequate soil moisture.  Although coastal Oregon is generally considered to be a high precipitation environment, conditions are clearly dry enough during summer to limit carbon gain in second-growth Douglas-fir.  If future climatic conditions result in increased soil moisture stress during summer, productivity of such second-growth stands may decrease below current levels. 

Amaranthus, Michael, Daniel L. Luoma, Joyce L. Eberhart and James M. Trappe.   (draft - date of publication and location of publication unknown).  Truffle dominance and diversity in natural vegetative communities.  (This paper concerns pre-treatment data).  

Abstract.  This study assessed spatial and temporal abundance and diversity of ectomycorrhizal sporocarps in 15 naturally regenerated Douglas-fir stands arranged in three blocks across the Pistol River Watershed of southwestern Oregon.  In all, 37 truffle species were identified.  Truffle fungal biomass was significantly greater than mushroom biomass overall; 7 of the 10 greatest producers during the study were truffle species.  Standing crop biomass of truffle species did not differ between spring and fall or between sampling years.  although selected for their relative similarity in climate, soils and vegetation, plots differed drastically in species: most truffle species did not occur in all three blocks.  In this study, failure to sample in the spring or to sample hypogeous fungi would have severely underestimated fungal biomass and diversity.  Yet, most studies estimate fungal sprorcarp biomass by fall measures of mushroom fungi.  Our results show that truffle communities are highly diverse and provide a consistent food base for many wildlife species.  When, as in our study, both epigeous and hypogeous species are simultaneously assessed, new understanding of overall diversity phenomena emerges.  Ectomycorrhizal diversity has major implications for ecosystem productivity, resilience and wildlife food webs.  

Luoma, Daniel L., Joyce L. Eberhart and Michael P. Amaranthus.  199X.  Study 2:  Reponse of ectomycorrhizal fungi to forest management treatments:  implications for long-term ecosystem productivity.  IN:  Managing forest ecosystems to conserve fungus diversity and sustain wild mushroom harvests.  Edited by D. Pilz and R. Molina.  General Technical Report PNW-GTR-371.  p. 23-26.  (This is related to sampling for pre-treatment data - mostly describes the study design/study plan).  

Luoma, Daniel L., Joyce L. Eberhart and Michael P. Amaranthus.  1997.  Biodiversity of ectomycorrhizal types from southwest Oregon.    IN:  T.N. Kay, A. Liston, R.M. Love, D.L. Luoma, R.J. Meinke and M.V. Wilson, editors.  Conservation and Management of Native Plants and Fungi.  Native Plant Society of Oregon, Corvallis, OR.  pp. 249-253.

Abstract:  Ectomycorrhizal fungi are essential for host plant nutrient uptake and play important roles in nutrient cycling in many forests.  Studies from the Pacific Northwest indicate that forest management activities can reduce populations of ectomycorrhizal fungi and forest regeneration success.  Experimental plots have been installed that will compare long-term ecosystem productivity under different silvicultural manipulations.  We have collected baseline data (prior to treatment) on ectomycorrhizal fungus diversity in the Siskiyou National Forest.  In sporocarp production plots, 43 species of ectomycorrhizal truffles and about 100 species of ectomycorrhizal mushrooms were identified.  Two hundred ectomycorrhizal morphotypes were discerned from 189 soil cores.  Frequency of occurrence of each ectomycorrhiza type was used to determine relative abundance of ectomycorrhiza types within a particular core.  Total number of types and mean relative frequency of types were assessed in pretreatment comparisons.  The development of a relative frequency index for ectoycorrhiza morphotypes has provided an efficient way to assess ectomycorrhizal fungus diversity.  Thus, changes in fungal populations due to treatments can be measured.  For the first time, variation in mycorrhiza abundance has been shown to match variation in sporocarp production at a landscape level.  

Luoma, Daniel L.  2000.  Monitoring of fungal diversity at the Siskiyou Integrated Research Site with special reference to the Survey and Manage species Arcangeliella camphorata (Singer & Smith) Pegler & Young.  Final Report.  Order # 43-0M00-0-9008.  

Conclusions:  This study has demonstrated that the green tree retention of the late-seral treatment can mitigate the loss of Arcangeliella camphorata from these sites as compared to the clearcuts of the early seral treatment.  Clearcuts in southwest Oregon have been shown to nearly eliminate truffle production.  Total truffle standing crop biomass in the late-seral treatment was greatly and significantly reduced as compared to the pretreatment condition and as compared to current truffle production in the uncut control units.  Total truffle biomass is an important parameter in considerations of ecosystem management because of the many small mammals that rely on truffles as a food source.  The level of green tree retention in the late seral treatment ma not be adequate to maintain biodiversity and fully functional trophic structure in early post-disturbance time frames.  However implement of the full sampling protocol would be necessary to adequately document trends at the experimental unit level.  

