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What’s Ailing California’s Forests?
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 1:00  pm
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Firewood:  A Risk to California Forest Health? 

  2:45 pm
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Aspen and Alder Issues

  3:45 pm
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  4:30 pm
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Oral Presentation Abstracts

(In Agenda Order)

Evaluation of Multiple Funnel Traps and Stand Characteristics for Estimating Western Pine Beetle-Caused Tree Mortality

Christopher J. Hayes and Christopher J. Fettig, Sierra Nevada Research Station, Pacific Southwest Research Station, USDA Forest Service, Davis, CA 95618; cjhayes@fs.fed.us; and Laura D. Merrill, Environmental Science Division, U.S. Army Garrison, Yuma Proving Ground, Yuma, AZ 85365
The western pine beetle (WPB), Dendroctonus brevicomis LeConte, is a major cause of ponderosa pine, Pinus ponderosa Dougl. ex Laws., mortality in much of western North America.  This study was designed to quantify relationships between WPB trap catches [including those of its primary invertebrate predator, Temnochila chlorodia (Mannerheim)], and levels of tree mortality attributed to WPB at 44 trapping sites (stands) and within five general locations (forests) in California.  Furthermore, we evaluated relationships between forest stand characteristics and levels of WPB-caused tree mortality.  Preliminary analyses were conducted by Pearson’s correlation coefficient (r) using tree mortality/ha and % tree mortality and 10 potential predictor variables.  All predictor variables that had significant correlations [WPB/d, WPB: T. chlorodia, % WPB (percentage of total trap catch represented by WPB), trees/ha, basal area of all tree species, basal area of P. ponderosa, mean diameter at breast height and stand density index] were considered for linear and multiple linear regression models for predicting levels of WPB-caused tree mortality.  Our results suggest monitoring WPB populations through the use of pheromone-baited multiple funnel traps is not an effective means of predicting levels of WPB-caused tree mortality.  However, levels of WPB-caused tree mortality can be efficiently predicted (Adj. R2 >0.90) at large spatial scales (forests; (3,000 to 14,000 ha of contiguous host) by simply measuring stand density, specifically the basal area of all tree species or stand density index.  The implications of these results to forest management are discussed.   

Managing Slash to Minimize Colonization of Residual Trees by Ips and Other Bark Beetle Species

Christopher J. Fettig, USDA Forest Service, Pacific Southwest Research Station, 1731 Research Park Drive, Davis, CA, 95618; cfettig@fs.fed.us; Tom DeGomez, University of Arizona, Flagstaff, AZ; Joel D. McMillin and John A. Anhold, USDA Forest Service, Forest Health Protection, Flagstaff, AZ; and Christopher J. Hayes and Stephen R. McKelvey, USDA Forest Service, Pacific Southwest Research Station, Placerville, CA
In the western U.S., thinning is advocated by land managers as a means of reducing fuel loads, improving residual tree growth, and as a preventive measure for reducing subsequent amounts of bark beetle-caused tree mortality.  The thinning prescriptions are quite diverse, and their application can result in significantly different stand structures.  In most cases large amounts of downed material (i.e., slash) are created and left in the field, due to lack of developed markets for small diameter trees.  This material, if left on the ground, has inherent value and ecological functions (e.g., nutrient cycling and wildlife habitat), while at the same time creates host material for many bark beetle species, specifically those in the genus Ips.  Forest managers and forest health specialists tend to agree that fresh slash left untreated on the forest floor increases risks from bark beetle infestations, but those who are managing for other forest attributes are prone to recommend leaving some of the slash untreated to serve as habitat for a variety of fauna that contribute to a healthy forest condition (DeGomez et al. 2008).

This presentation details treatment options and guidelines for managing slash to minimize bark beetle activity in response to thinning treatments.  We focus on ponderosa pine, but borrow knowledge gained from work in other cover types.  While the primary focus is on engraver beetles (Ips spp.), we also include information on other bark beetle species associated with slash (e.g., Dendroctonus species such as western pine beetle and red turpentine beetle).  For more information, we refer the reader to DeGomez et al. (2008).  
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Verbenone-Plus: A New Tool for Protecting Trees from Bark Beetle Attack

Steve McKelvey, USDA Forest Service, Pacific Southwest Research Station, Placerville CA; smckelvey@fs.fed.us; Chris Fettig, USDA Forest Service, Pacific Southwest Research Station, Davis CA; Dezene P.W. Huber, University of Northern British Columbia, Ecosystem Science and Management Program

Bark beetles are major components of forest ecosystems.  Some bark beetles periodically become so abundant that they threaten ecological, economic, social, or aesthetic values.  Typically susceptible host are located by pioneering beetles that subsequently produce pheromones that attract conspecifics.  A mass attack ensues which most often results in the death of the host.

Verbenone is a semiochemical that has been found to inhibit the attraction of several economically important bark beetles to their pine host during attack and colonization.  Verbenone is naturally produced by the auto-oxidation of the host monoterpene α-pinene, by the beetles themselves, and/or by degradation of host material by associated fungi transmitted by the beetles.  Synthetic verbenone has been evaluated as a tool for mitigating pine mortality due to bark beetle infestations.  In western North America, efforts have concentrated on single tree or small scale stand protection, primarily from mountain pine beetle, Dendroctonus ponderosae Hopkins, infestations.  Results have been favorable but inconsistent.  

We have conducted several trapping bioassays using non-host angiosperm volatiles (NAV) in addition to verbenone and have demonstrated a significant enhancement of the inhibitory effect compared to verbenone alone.  Our initial trapping bioassay consisted of nine NAV’s in combination with verbenone.  Subsequent trapping bioassays to test the efficacy of each individual component, in cooperation with Contech Enterprises Inc., Victoria, BC, Canada, has resulted in a reduced four component blend of NAV’s.  We tested this reduced blend, that we call verbenone-plus (VP), as a tool to protect individual ponderosa pine, Pinus ponderosa Dougl. Ex Laws, trees from western pine beetle, Dendroctonus brevicomis LeConte, attack.  Seventy-five trees that were separated >100 m were selected in the Modoc National Forest in northern California and were randomly assigned one of three treatments (25 trees/treatment): 1) the four component VP blend; 2) a previously revised blend (RB), consisting of nine components; and 
3) an untreated control.  All trees were baited with a western pine beetle tree bait (Contech Enterprises, Victoria, BC, Canada) consisting of the attractant pheromones frontalin and exo-brevicomin and the host monoterpene myrcene for four weeks to rigorously test the efficacy of these treatments.  Final assessments of tree mortality were conducted twelve months later.  All 25 of the untreated control trees died while only 15 and 7 of the RB and VP trees respectively died.  Given the efficacy of the VP blend for protecting individual trees, we plan to further test the efficacy of the VP blend as a tool for small scale stand protection.

California Department of Pesticide Regulation Enforcement Response Regulations

Scott A. Johnson, Wilbur-Ellis Company, P.O. Box 15289, Sacramento, CA 95851-0289; sjohnson@wilbur-ellis.com
The California Department of Pesticide Regulation (CDPR) formalized their Enforcement Response Regulations in late 2006.  Title 3, California Code of Regulations sections 6128 and 6130 specify the appropriate and required enforcement responses/actions (section 6128) that county agricultural commissioners must take for specific classes of violations (section 6130) in specific situations.  The regulations strengthen environmental enforcement and improve statewide consistency of enforcement responses used by the counties.

The term “Enforcement response” means the legal requirement for the California Department of Pesticide Regulation (CDPR) and the county agricultural commissioners to apply enforcement authority fairly, consistently, and swiftly in order to realize the full benefit of a statewide pesticide regulatory program.  There are two types of enforcement responses -- compliance actions and enforcement actions.

A “Compliance action” is an action taken by the county agricultural commissioner in response to a violation of the law or regulations.  Examples of compliance actions include violation notices, warning letters, documented compliance interviews, and noncompliance(s) noted on an inspection form.  A compliance action also includes public protection actions such as cease and desist orders (by itself), seize or hold product or produce orders, and prohibit harvest orders.

An “Enforcement action” is an action taken by the county agricultural commissioner in response to a violation of the law or regulations.  They include agricultural and structural civil penalties (monetary fines); the suspension or revocation of a business’ county registration, a private applicator’s certificate to apply or supervise the use of a restricted material, and a property operator’s restricted materials permit; and civil and criminal court action.  An enforcement action must provide the respondent/violator with notice and an opportunity to be heard before a sanction or penalty is enforced.

A “Decision report” is a written explanation and record of a county agricultural commissioner’s decision not to take an enforcement action in accordance with the standards outlined in the enforcement response regulations (section 6128).  A decision report must be submitted to the Director within 30 days of the date of the compliance action.  If the Director does not concur with the commissioner’s decision, the Director shall notify the commissioner within 30 days of the receipt of the decision report and specify reasons for the denial.  The commissioner shall then take an enforcement action.

Details of sections 6128 may be found online at: http://www.cdpr.ca.gov/docs/legbills/calcode/010301.htm#a6128.
Details of sections 6130 may be found online at: http://www.cdpr.ca.gov/docs/legbills/calcode/010301.htm#a6130. 
New DNA Assay to Detect Important Wood Decay Fungi

Matteo Garbelotto, Department of Environmental Science Policy and Management, University of California, Berkeley, CA, 94720; matteo@nature.berkeley.edu
Every year tree failures cause property damage and personal injury, exposing municipalities and local governments to significant liability.  The University of California at Berkeley, in conjunction with the University of Turin, Italy, have developed a state-of-the-art assay that allows for the identification of wood decay agents even in standing trees.  This test represents the new gold standard for the identification of decay fungi, and can be used both on standing trees, in order to prevent failures, as well as failed trees, to understand the underlying causes of the failure. Unlike other methods it identifies the unique genetic fingerprints of disease organisms and can detect the presence of multiple invasive species in a tree.

Introducing the National Ornamental Research Site at Dominican University of California

Kathy Kosta and Cheryl Blomquist, CDFA, 3294 Meadowview Road, Sacramento, CA 95832; CBlomquist@cdfa.ca.gov
The three and half year search for a suitable site to do research on the diseases of ornamentals caused by Phytophthora ramorum is finally over.  Funding from the Farm Bill was secured through the hard work and diligence of a number of people, including the National Plant Board, and the landscape industry.  Nearly one million dollars has been set aside to support this desperately needed research.  Studies may now be completed under the real world conditions that are conducive to the development of the diseases caused by P. ramorum.  
Located in the heart of Marin County, Dominican University of California provides not only the perfect climatic conditions for disease development, but the staff on campus has embraced the project with tremendous enthusiasm.  The expertise within the Facilities Management and Grounds Management Divisions has proven to be invaluable.  Having the laboratories and scientific expertise on campus available to our researchers is an extra bonus that was not considered during the quest for the site.  It is clear now that with the help of the staff at Dominican this project will be a world class research project.  The project is funded for five years with visions of future funding to support research on quarantine or other important pests.

The project, initially conceived by Drs. Nik Grunwald and Jennifer Parke, will be lead by Dr. Sibdas Ghosh at Dominican and Dr. Russ Bulluck, USDA/APHIS/CPHST.  A Steering Committee composed of the chairs of subcommittees will lead the direction of the research and operation of the facility.  Committees composed of stakeholders and interested parties have been developed to represent concerns across the country and internationally.  Once the study site is completed, researchers will be invited to submit proposals for research to be completed at the site. The research committee will complete the reviews and forward their recommendations to the Steering Committee.  The Executive Committee will make the final decision on chosen proposals. Due to the limitations on space at the site, only a select few studies will be under operation at one time.  Initially, one study will be implemented until more plots can be prepared. 

The study plots are being designed with maximum flexibility to accommodate researchers’ needs. As biosecurity is the primary focus, the site will be designed to prevent any escape of the pathogen into the environment, and will be operated under extremely rigid phytosanitary safeguards.  The Best Management Practices for Nursery Production will be implemented as standard operating procedures, providing an opportunity to test and refine them. 

Climbing the Disease Curve - Seasonal Variation in Phytophthora lateralis Sporeload in Southwest Oregon Watersheds 

Frank Betlejewski, USDA Forest Service, Southwest Oregon Forest Insect and Disease Service Center, 2606 Old Stage Road, Central Point, OR 97502; fbetlejewski@fs.fed.us
Port-Orford-cedar (Chamaecyparis lawsoniana) is native to an area along the Pacific Coast from Coos Bay, Oregon, to the mouth of the Mad River near Arcata, California.  Its range extends from the coast to about 50 miles inland.  There is also a small disjunct population in the Scott Mountains of California.

Phytophthora lateralis (PL) is a virulent, non-native pathogen.  It was introduced into the native range of Port-Orford-cedar (POC) in the early 1950s and its place of origin is unknown.  It readily kills POC of all ages that are growing on sites favorable for infection.  Nearly always fatal to the trees it infects, research shows the spread of the pathogen is linked, at least in part, to transport of spore-infested soil by human and other vectors.  Water-borne spores then readily spread the pathogen downslope and downstream.

Infection by PL is greatly favored by cool conditions and requires the presence of water around POC roots for at least several hours.  Optimal temperatures for infection are between 50° and 68°F.  Most POC are infected by the pathogen in the cool, wet parts of the year.  Very little infection occurs in the dry, warm summer months.  

Sixteen PL baiting sites were established near the town of Williams, in southwest Oregon, in 2007.  Four baiting sites were selected in Powell Creek, Munger’s Creek, Lone Creek, and Glade Fork, all sixth field watersheds.  The sites were immediately above the infection, immediately downstream of the infection, 0.25 miles downstream of the infection and 0.75 miles downstream the infection.  Sites were baited six times over the course of one year with 12 susceptible POC seedlings.  Initial PL screening was conducted at the Southwest Oregon Forest Insect and Disease Service Center and those seedlings identified as potentially infected were sent to Oregon State University for PL confirmation by polymerase chain reaction (PCR) testing.

Each sixth field watershed had its own unique PL signature.  Preliminary review of the data indicates that the location of the infection level on the disease curve plays a role in the annual PL sporeload for that stream.  

Spatial and Ecological Analysis of Red Fir Decline in California Using FIA Data

Leif Mortenson, USFS Pacific Northwest Research Station Forest Inventory & Analysis and Oregon State University Forest Science Graduate Student; lmortenson@fs.fed.us
Red fir (Abies magnifica) is a high elevation conifer generally growing between an altitude of 1,400 and 2,700 meters.  In California, red fir grows in the Sierra Nevada, the Klamath Mountains, and in the southern Cascades.  Red fir is a climax species, important to wildlife and can be managed for timber production.  Red fir grows in mixed-conifer stands as well as pure stands and is often found in conjunction with white fir (Abies concolor).  Red fir is present in popular recreational areas including Yosemite, Kings Canyon, and Lassen Volcanic National Parks as well as the Lake Tahoe region.   
Increasing and higher-than-expected red fir mortality and decline in the Sierra Nevada over the past five years has been observed.  I hypothesize that this study will also find increased rates of red fir mortality and decline across California.  In addition, I hypothesize, due to my field observations, that the red fir population of northern California is considerably healthier than the red fir population of the central and southern Sierra Nevada.  This mortality and decline is seen as being caused by a complex interaction of biotic, anthropogenic, and abiotic factors.  The abiotic factors include drought, climate change (especially decreased snowpack), and the effects of changing fire regimes.  The anthropogenic factors include air pollution and forest management.  The biotic factors, which vary more on a stand by stand basis, include dwarf mistletoe (Arceuthobium abietinum f. sp. magnificae), which I hypothesize to be significant, Annosus Root Disease (Heterobasidion annosum), Cytospora canker (Cytospora abietis), and the fir engraver beetle (Scolytus ventralis).  

Previously, the only broad spatial investigation at stand level on this topic has been done using remote sensing.  Forest Inventory & Analysis (FIA) plots at a density of one every 3.4 miles across California will allow for both stand-level and spatial analysis across the entire red fir distribution zone in California.  Drought stress patterns, air pollution, snowpack, and historical fires have all been mapped in California.  My goal is to detect spatial patterns of mortality and decline through GIS that can contribute to better understanding of this complex interaction, and as ultimately find one of these abiotic, anthropogenic or biotic factors to be the most significant factor in this mortality and decline.  Accomplishing this would allow for a better ecological understanding of the mortality and decline as well as helping to shape appropriate management strategies. 
Sudden Oak Death in Redwood Forests:

Vegetation Dynamics in the Wake of Tanoak Decline

Benjamin Ramage and Kevin O’Hara, Department of Environmental Science, Policy, & Management, UC Berkeley, 137 Mulford Hall, Berkeley, CA  94720-3114; bsramage@nature.berkeley.edu
Numerous lines of inquiry have concluded that tanoak (Lithocarpus densiflorus) will continue to experience drastic population declines and may even disappear entirely from redwood (Sequoia sempervirens) forests as a result of the exotic disease sudden oak death (SOD; Maloney and others 2005, McPherson and others 2005, Meentemeyer and others 2004, Rizzo and others 2005).  As the only species that can both compete for canopy space and tolerate the deep shade of redwood understories, tanoak is widespread and abundant in redwood forests, and is an integral component of the structure and function of these unique ecosystems.  Tanoak is the most common hardwood species in conifer forests of California’s coastal mountains, and is found associating with redwood throughout the majority of the redwood range (Burns and Honkala 1990, Hunter and others 1999, Noss 2000).  As such, the loss of tanoak from redwood forests is likely to result in significant impacts.  The primary objectives of this study were to (1) examine the short-term compositional and regenerative effects of SOD in redwood forests; (2) determine which compositional and regenerative variables are correlated with tanoak abundance; and (3) consider the long-term structural and compositional effects of SOD-induced tanoak decline in redwood forests.   

In order to assess the effects of SOD-induced tanoak decline, measurements of forest structure, shrub and herb cover and composition, and regeneration were collected in 65 plots distributed throughout three infested counties.  Most plots were randomly located within second-growth redwood forest, but some supplemental plots were subjectively installed in order to ensure adequate representation of the full range of tanoak abundance and disease severity.  Field sites were located in the counties of Santa Cruz (The Forest of Nisene Marks and Henry Cowell Redwoods State Park), Marin (Marin Municipal Watershed District), and Humboldt (Humboldt Redwoods State Park).  Data collection consisted of the following: (1) species, health status, diameter, and presence or absence of basal sprouts for all trees greater than 10 cm diameter at breast height; (2) cover and composition of shrubs and herbs; (3) tree regeneration tallies; 
(4) canopy cover and coarse woody debris; and (5) standard plot measurements such as slope, aspect, and elevation.  Foliar samples were also collected in each plot to test for the presence of Phytophthora ramorum, the causative pathogen.

Data analysis consisted primarily of multivariate generalized linear modeling; this flexible technique allowed us to examine response variables with highly non-normal error distributions (e.g. regeneration counts), and to isolate the effects of tanoak mortality and abundance while accounting for other uncontrolled variables.  For all response variables, we specified the appropriate error distribution and started with the following full model:  Y ~ dead tanoak abundance + total tanoak abundance + redwood abundance + California bay abundance + slope + slope position + northness + Humboldt + Santa Cruz  [ Marin = baseline ].  We then fit models with all possible subsets of predictors, and selected the “best” model (i.e. the model with the lowest AIC value) for interpretation.  In addition, we calculated simple averages of tanoak regeneration and mature tree abundance; for these calculations, we utilized randomly located plots only.
Our results demonstrate the great abundance of tanoak in redwood forests within our study area, and also identify several variables that are related to SOD-induced tanoak mortality and/or total tanoak abundance.   In all three counties, mean tanoak basal area, stem counts, and importance values were higher than all other hardwoods combined, as well as all conifers excluding redwood.  In terms of regeneration, median tanoak regeneration exceeded all other species combined, in all three counties, and tanoak regeneration occurred in 100% of our randomly located plots; as such, tanoak is currently a ubiquitous component of the regeneration stratum in redwood forests.     

After accounting for the effects of all other potential model predictors (total tanoak abundance, redwood abundance, California bay abundance, slope, slope position, northness, and sampling site), SOD-induced tanoak mortality was positively associated with coarse woody debris, herbaceous species richness, the percent of total mature stems with basal sprouts, the percent of mature tanoak stems with basal sprouts, and the percent of mature redwood stems with basal sprouts; SOD induced-tanoak mortality was negatively associated with total canopy cover.  In addition, a weak positive relationship (i.e. significance level between 0.05 and 0.1) was found with regard to the percent of mature hardwood (excluding tanoak) stems with basal sprouts.  We discovered no effects of SOD-induced tanoak mortality on herbaceous cover, shrub cover, shrub richness, mature tree richness, or juvenile tree richness.  

Notably, we did not detect a regenerative response to SOD-induced tanoak mortality (in terms of absolute counts, as opposed to the percent of mature stems with basal sprouts) for any regeneration category (total, tanoak, redwood, hardwoods excluding tanoak, conifers excluding redwood, and all species excluding tanoak and redwood).  This result was surprising given the frequently observed – and often dramatic – deterioration of the canopy, a process that had already begun seven years prior to field sampling in at least some of our plots (as documented by Spencer 2004); it is also worth noting that the plots with historical records were not as severely impacted as many other plots, and thus it is likely that some plots had been experiencing increased light levels for well over seven years. 

After accounting for the effects of all other potential model predictors (tanoak mortality, redwood abundance, slope, slope position, northness, and sampling site), total tanoak abundance was negatively associated with shrub cover, herbaceous richness, shrub richness, and the percent of mature redwood stems with basal sprouts; total tanoak abundance was positively associated with tanoak regeneration, suggesting a tendency towards self-replacement in the absence of SOD.    

In summary, our results demonstrate that as diseased tanoaks die and collapse, canopy cover decreases, fallen boles and branches increase coarse woody debris, and higher light levels stimulate the recruitment and/or expansion of herbaceous species, as well as the production of basal sprouts in some tree species.  However, a strong regenerative response (in terms of absolute seedling or sprout counts) is not apparent at this point.  Given the current paucity of regeneration in areas with high mortality, we have little evidence with which to predict what tree species will eventually occupy SOD-induced tanoak mortality gaps.  Our data also illuminate correlations between total tanoak abundance and several variables of interest, but such relationships may be controlled by other variables that were not measured as part of this research.  Long-term impacts of SOD-induced tanoak decline will depend upon the extent to which tanoak abundance controls other key variables, and how such effects will interact with short-term mortality patterns, tree regeneration, and resulting ecological trajectories.  
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Mortality of Douglas-Fir at the Southern, Low Elevational, Limit of Its Range

Martin MacKenzie, USDA Forest Service, South Sierra Shared Service Area, R05 FHP, Stanislaus National Forest, 17999 Greenley Road, Sonora, California, 95370; mmackenzie@fs.fed.us
Many times the polygons of damage that get entered into pest conditions reports are those that are plainly visible from the roadside.  Were it not for systematic aerial detection flights by trained observers, pest detection reports might reflect the serendipitous drive by detection by windshield observers.  A summer drive (any time in the last decade) along Highway 120 from the Groveland Ranger District (of the Stanislaus National Forest) to the Big Oak Flat gates of Yosemite National Park would have revealed healthy roadside stands of Douglas-fir, sugar and ponderosa pines with an understory of shade tolerant incense cedar.  To the observer, this corner of the Sierras is a verdant picture of Forest Health.  A curious observer who took a detour down an adjoining forest road might find an old landing populated by 12 - 15 year old ponderosa pine and notice that the surrounding Douglas-fir trees have been dying over the last decade.  If the observer was familiar with the California Pest Conditions reports she or he would know that they were visiting the most southerly known location for Douglas-fir Black Satin Root Disease (BSRD).  Cutting into a declining Douglas-fir sapling on the edge of the landing would reveal the black to purple stained outer sapwood layers caused by the fungus Leptographium wageneri var pseudtsugae.  The Forest Health observer might be inclined to report polygons of BSRD in Douglas-fir.  
An aerial flyover of this area tells a different story.  A single image, captured on the 2008 forest health reconnaissance survey, was striking enough to initiate the ground truthing survey that is reported here.  The GPS recorded flight path of the aircraft was used to locate the general area of the image and 3 points of reference in the digital image were used to locate the image on a map.  Eventually individual tree crowns and even the shadows they cast on the highway were relocated.  
The aerial observer (the author) had estimated the areas of new mortality at one to two trees per acre and initially thought this to be an acceptable background mortality level.  Twenty, one-tenth plots were established to ascertain the FH significance of this mortality.  Establishing the plots quickly answered the first question.  Why could the dead trees seen in the aerial image not be seen from the road and why did the aerial image show no dead trees along the road edge?  BSRD is famous for being a “roadside attraction!”  The answer was simple; over the last decade or so the California Department of Transportation has felled all dead trees that were within striking range of the road, and firewood cutters have been salvaging dead trees along the edges of forest roads.  Thus the view of verdant healthy trees obtained from the roadside is deceiving.  
When the plots were tallied, Douglas-fir, which accounts for 40% of the living basal area, also accounts for 97% of the dead stems and 99% of the dead basal area.  For every two square foot of living Douglas-fir basal area there is one square foot of dead basal area.  In this survey, the largest tree was a ponderosa pine at 44.9 inches.  The second and third largest trees were both Douglas-fir, one living and one dead!  The average diameter of the dead Douglas-firs was almost two inches greater than the average diameter of the living trees, 16.7 vs. 18.6 inches.  Clearly in this locality Douglas-fir is in decline and the beneficiaries of this decline (in the short run) are the ponderosa pine and sugar pines, with the shade tolerant incense cedar likely to be the eventual victor.  Incense cedar already has a commanding lead over the pines in number of stems and a slight lead over ponderosa pine in basal area.  Death of the Douglas-fir amounts to a biological thinning of the ponderosa and sugar pines.  This is a thinning in which no pines have to die in order to provide the growing space necessary for the remaining pines, for all the “sacrifice” (mortality) is being made by the Douglas-fir.  If the annual mortality rate were to be one to two trees per acre per year the level of mortality observed here could be accounted for in a decade.  

While the BSRD fungus could be isolated from poles and saplings it, was never isolated from a larger tree.  While few of the larger trees had signs of basal fungal staining many had signs of flatheaded borer damage.  The flat headed bored that was reared out of bark slabs was the California flat headed borer (Phaenops californica).  This insect has a reputation for infesting pines growing on shallow or rocky soils in stands at the fringe of forested areas where rainfall is light.  Much of this area could easily be described as having a shallow rocky soil.  Although the area is not on the fringe of the forest, it is on the fringe of where Douglas-fir grows (at this elevation, under 4,000 ft).  Douglas-fir growing at over 5,000 ft on either the Stanislaus National Forest or the Sierra National Forest does not show any decline symptoms.  Douglas-fir appears to be declining at its southern lowest elevational limit, and appears to have been doing so for at least 10 to 15 years.

While long-term precipitation data for this area is limited, the regional trend has been for eight of the last 10 years to have had precipitation amounts below the long-term average.  While the role of the California flat headed borer and BSRD can not be minimized, they are seen as being contributing factors in a decline that was initiated by drought, and we might be beginning to observe a decline spiral of Douglas-fir that was predisposed by a climate change.  
Effects of De-Icing Salts on Roadside Trees in the Lake Tahoe Basin

Isabel Munck, Chandalin Bennett, Kim Camilli, and Bob Nowak, University of Nevada-Reno, 125 FA, UNR/MS 370, Reno, NV 89557; imunck@cabnr.unr.edu
The Lake Tahoe Basin, world renown for its beauty and water clarity, is an environmentally sensitive area visited by thousands of people every year.  De-icing compounds are applied to roads during winters to provide safe driving conditions.  Sodium chloride (NaCl), as brine solution or in combination with sand, is the most common de-icing compound applied to roads because it is economic and effective.  Sodium chloride, however, can damage roadside vegetation, and affect surface and ground water quality.  The last comprehensive study of salt damage in the Lake Tahoe Basin by Resource Concepts Inc. (RCI 1990) was conducted 18 years ago.  Since then, the area has become more urbanized and management practices to clear roads from ice and snow have changed.  It is a concern that salt may be accumulating in the soil and continue to damage roadside vegetation.  The objectives of the current study were to: i) assess damage caused by salt, biotic, and abiotic agents to trees in roadside plots compared to trees in control plots, ii) investigate the relationship among salt damage, environmental factors, and tree health, and to iii) to establish a link between damage observed in roadside trees and salt content on foliage and soil samples.

During 2006-2008, 442 plots were established throughout the Lake Tahoe Basin.  Plots were stratified across five different soil types and three land use categories: controls plots (>300 m from roads), roadside rural, and roadside urban plots.  Each plot consisted of a 30 m x 30 m square.  Incidence and severity of salt, diseases, insect pests, and abiotic damage were recorded for each tree within each plot.  More than 10,000 trees were sampled.  Soil and vegetation samples were collected from a subset of plots and analyzed for salt content.  

Year-to-year variation in the incidence of salt damaged trees was observed, but there was no overall increase in incidence of salt damage over time.  Conversely, there has been a decrease in the severity of salt damage since 1990.  A clear roadside effect on roadside conifers exists because symptoms of salt damage were only observed on trees in roadside plots and never in control plots, and sodium and chlorine content of foliage for roadside trees was much higher than that from control plots for both salt-symptomatic and -asymptomatic foliage.  Environmental factors such as distance from the road and slope had an effect of the incidence and severity of salt damage.  The incidence of salt damage decreased as distance from the road increased.  The severity of salt damage was greater down slope from the road, especially for steep down slope gradients.  The presence of salt damage did not exacerbate diseases, insects, or other damaging agents.  For example, the incidence of trees damaged by insects, diseases and abiotic agents was not greater in roadside plots compared to control plots.  In addition, in roadside plots, the incidence of trees damaged by agents other than salt increases with increasing distance from the road.  Dwarf mistletoes, Elytroderma needle cast, rusts, fir engraver, pine needle miner, and pine weevil were among the disease and insect pests most commonly observed.  Consistent with previous studies, Jeffrey pine had the greater incidence and severity of salt damage compared to white fir.  These two species were the two tree species most commonly sampled in the current study.  The results from the current study can be utilized to create salt damage risk assessment maps for the Lake Tahoe Basin.

New Snags for Forest Health from the Goldspotted Oak Borer in Southern California

Tom W. Coleman, USDA Forest Service, Forest Health Protection, Southern California Shared Service Area, 602 S. Tippecanoe Ave., San Bernardino, CA 92373; twcoleman@fs.fed.us; Damon Crook, Univ. of Massachussetts, Amherst, Otis Laboratory, Building 1398, West Truck Road, Buzzards Bay, MA  02542; Nancy E. Grulke, USDA Forest Service, Pacific Southwest Research Station, 4955 Canyon Crest Drive, Riverside, CA_92507; Steven J. Seybold, USDA Forest Service, Pacific Southwest Research Station, Chemical Ecology of Forest Insects, 720 Olive Dr., Suite D, Davis, CA 95616 

The goldspotted oak borer (GSOB), Agrilus coxalis (Coleoptera: Buprestidae), continues to be a significant threat to oak woodlands in San Diego Co.  In 2009, studies were initiated to verify GSOB’s distribution in California, evaluate oak volatiles for bait development, and determine tree stress and decline in GSOB-infested and uninfested coast live oaks.

Approximately 70 trapping locations were established in California to verify that GSOB was localized to San Diego Co.  Trap locations were concentrated in and around the Cleveland National Forest (CNF), but traps were also placed in the Angeles, Sequoia, and San Bernardino National Forests, as well as on state and private lands, including distant sites in El Dorado and Kern Cos.  Traps were monitored from June through September.  Ground surveys were also conducted in areas to further delineate the current range of this invasive pest.  GSOB was detected at trapping locations on and near the Descanso Ranger District, CNF.  The range of GSOB was confirmed north to Santa Ysabel, south to Campo, east to Boulevard, and west to Crest.  A separate satellite infestation was discovered nearer to the coast in the northern suburbs of San Diego.  To develop a trap bait for GSOB, we girdled four coast live oaks in July and sequentially sampled bark for volatile release at 0, 1, and 3 d intervals.  Volatile samples were collected for 24 hr.  Preliminary results show that the expected sesquiterpenes did not change during the sampling period, but the quantities of monoterpenes from the bark of uninfested trees increased 3 d after girdling.  Gas chromatography-electroantennal detection will be used to identify volatile components that might be attractive to the beetle in the field.  To determine whether GSOB is selecting only stressed trees, we began to assess the health of coast live oaks at various stages of GSOB injury.  Research plots were installed to span the zone of infestation from Campo in the south to a site near Lake Henshaw in the north.  Uninfested coast live oaks were also assessed throughout the summer.  Health assessments included water potential (pre-dawn vs. solar noon), tree respiration rate, leaf chemistry, and soil moisture.  Preliminary results suggest that uninfested and recently infested trees with minimal GSOB injury are not under significant water stress, suggesting that GSOB is aggressively attacking healthy oak trees.  Water stress was only detected on trees that showed elevated levels of tree injury (severe crown die back and bark staining) from GSOB.  We plan to continue to monitor tree stress and decline from GSOB on these plots over the next 2-3 yrs to determine time of mortality and to confirm that GSOB is not selecting trees experiencing prior drought stress.  

Thousand Cankers Disease of Walnut:  Status in California

Janine Hasey, University of California Cooperative Extension Sutter and Yuba Counties, 142A Garden Highway, Yuba City, CA  95991; jkhasey@ucdavis.edu; Steven J. Seybold, USDA Forest Service, Pacific Southwest Research Station, 720 Olive Drive, Suite D, Davis, CA 95616
Over the last decade, both planted stands of eastern black walnut (Juglans nigra), and native stands of southern California black (Juglans californica), northern California black (J. hindsii), and Arizona black walnut (J. major) have been dying in the western United States.  Tree mortality has been attributed to an insect-vectored disease called thousand cankers that is spread from attacks by the walnut twig beetle (Pityophthorus juglandis) and subsequent canker formation.  Two fungi are associated with the cankers, primarily a Geosmithia sp. (the species name is pending until published) which develops around beetle galleries, and secondarily, Fusarium solani.  Symptoms begin with a thinning and yellowing of the upper crown, followed by dieback of larger branches and eventual collapse.  Dark staining on the bark is also characteristic of this disease. Trees often die within three years of initial symptoms. 
The walnut twig beetle is a native bark beetle that was first collected in 1959 in Los Angeles County, but appears to have only recently become associated with the fungi that cause the disease.  The beetle occurs in many counties in California, ranging from San Diego Co. in the south to Shasta Co. in the north.  Thousand cankers disease was first recognized in June, 2008 in Yolo Co., California.  Since then, the beetle-fungus complex has been identified in numerous counties throughout the state where it has caused tree mortality in urban and rural walnut plantings.  Thousand cankers disease has been confirmed in Juglans hindsii, J. nigra, J. nigra x J. hindsii, J. regia, J. hindsii x J. regia (seedling Paradox hybrid walnut rootstock), and J. microcarpa in California.  Eastern black walnut (J. nigra) is particularly susceptible to walnut twig beetle attacks and subsequent infection by Geosmithia.  So far, English walnut (J. regia) planted for commercial nut production does not appear to be a significant host for the beetle and subsequent disease infection since it has occurred at a very low frequency, although more surveys are planned.  The primary management method thus far for this disease is rapid detection and removal of infected trees.
Yellow Pherocon AM sticky traps were used to monitor walnut twig beetle flight from April-October, 2009 in Sutter County.  Traps were placed on the main stems of one dying J. nigra; one living J. hindsii; and on a pile of cut walnut stems and branches that included J. hindsii and J. regia.  Traps were retrieved every two wks and the catches included both P. juglandis and an ambrosia beetle, Xyleborinus saxeseni.  Beetles were caught as early as mid-April, with the highest catches in July and August.  The specimen of J. nigra, which was partially alive in mid-April, died completely in mid-July.  Adults and larvae of P. juglandis were present in the main stem of this tree in early April, indicating that they overwintered at this site.
In cooperation with California Department of Food and Agriculture, two University of California plant pathologists are now licensed to receive samples for culturing Geosmithia from UC walnut farm advisors.  Future plans include testing insecticide and fungicide treatments next spring on infected and non-infected walnut trees and more extensive surveys of J. regia, Paradox and black walnut rootstock, and black walnut seed trees for the disease.  
Sudden Oak Death – What’s New?

Kamyar Aram, University of California at Davis, Department of Plant Pathology, One Shields Avenue, Davis, CA; kamaram@ucdavis.edu
Moderate spring rains throughout California in 2009 resulted in relatively more favorable conditions for the spread of Phytophthora ramorum in affected areas than the past two dry years. Stream monitoring demonstrated increased pathogen activity relative to last year, but low inoculum levels after the previous dry seasons probably limited the detection of many new infections in terrestrial surveys.  Surveying activities, including watershed monitoring and terrestrial identification of new infestations show that the pathogen continues to progress naturally across the landscape, but also is likely disseminated through human activity.  The pathogen also continues to be found frequently in nurseries in California and across the country. The Big Sur wildfires of 2008 afforded opportunities to study the interaction of SOD tree mortality with fire and the survival of P. ramorum in burned areas.  New research developments have implications for the host range, the spread, and management of the pathogen.
Palm Wilt and Other Diseases Affecting Phoenix Species in California

Suzanne Rooney-Latham and Cheryl Blomquist, CDFA Plant Pest Diagnostics Lab, 3294 Meadowview Road, Sacramento, CA 95832; slatham@cdfa.ca.gov

Palm wilt caused by Fusarium oxysporum f. sp. canariensis is a fatal disease of Canary Island date palm (Phoenix canariensis) which can be spread through infected nursery stock.  The disease was first documented in California in the 1970s and has since been reported in Florida, Greece, Italy, Japan, France, and Australia.  In addition to Canary Island date palm, the pathogen has also been reported on date palm (Phoenix dactylifera), Senegal date palm (Phoenix reclinata), and wild date palm (Phoenix sylvestris).  Although the disease can be spread through infected stock, the primary means for disease spread within a site is through contaminated pruning equipment. As the fungus colonizes and invades the vascular system, water conductivity of the tree is reduced and the tree can wilt and die rapidly.  Typical symptoms of infected trees include fronds with one-sided dieback and dark vascular streaking in cross section.  The older, lower fronds are usually first to exhibit symptoms.  Symptoms of rachis blight, thought to be caused by numerous fungi, can often be confused with those of palm wilt. 

Although palm wilt was first detected in California, its distribution throughout the state has not been well studied.  In 2007 the California Department of Food Agriculture (CDFA) Plant Pest Diagnostics Lab began a survey of the distribution of palm wilt disease in California.  Samples were received throughout the state from private arborists, CDFA, and county agricultural officials.  Palm species included Phoenix canariensis, P. reclinata, P. dactylifera, and P. roebelenii, with P. canariensis representing more than 400 of the 500 total samples.  Pathogenic strains of F. oxysporum isolated from symptomatic palms were identified using an established PCR protocol.  Other fungi associated with vascular discoloration and wilt symptoms were also identified.  

To date, palm wilt has been confirmed from 12 California counties and from nearly half of the samples received in the survey.  Pink rot, caused by Nalanthamala vermoesenii, was also isolated frequently, primarily from coastal county samples.  Other fungi identified included Neofusicoccum australe, N. luteum, Botryosphaeria stevensii, Neodeightonia phoenicum, Exserohilum rostratum, Cytospora eucalypticola, Phomopsis sp., Phaeomoniella sp., and multiple species of Phaeoacremonium.  Many of these fungi are known pathogens of other plant hosts, although most have not been reported on Phoenix spp.  These fungi may be part of the rachis blight fungal complex.  Experiments to test pathogenicity of some of these fungal species on palm are underway and this survey is ongoing.  To prevent spread of palm wilt disease, it is recommended that pruning equipment be thoroughly sterilized by soaking in diluted solutions of bleach, ethanol, or Pine-Sol®.  Nursery material should also be regularly inspected for a period of six to 12 months before purchasing to allow symptom development from any latent infections.  
Black Oak Leaf Miner Species Determination. Eriocraniella aurosparsella (Walsingham)

Danny Cluck, USDA Forest Service, Forest Health Protection, 2550 Riverside Drive, Susanville, CA  96130; dcluck@fs.fed.us
California black oak (Quercus kelloggii) defoliation was first detected by Tahoe National Forest and Forest Health Protection personnel while conducting annual aerial tree mortality surveys in 2005 in the area of Blue Canyon, CA.  Since that time, defoliation has continued at various levels every year.  2007 had the lowest activity in terms of affected area and level of defoliation on individual trees and 2009 was the highest, affecting all black oaks scattered across approximately 7,500 acres.  The timing of defoliation, the insect order, and the general life cycle of the leaf mining insect were determined by 2007; however, efforts to capture adults for species determination were unsuccessful until 2009.

Initial monitoring conducted by Forest Health Protection entomologists revealed that the adult moths emerge from the ground in the spring, coinciding with oak bud break, and lay eggs on newly elongating leaves.  As the leaves develop, small holes appear on the leaf surface where each egg was deposited creating a “shot hole” pattern.  Upon hatching, the larvae feed away from these holes creating narrow winding mines.  As the larvae develop, their feeding creates larger blotch mines that contain green threads of frass.  By the first of June, the larvae have fully developed and begin dropping from the leaves to pupate in the litter and soil layers.

In the spring of 2009, Forest Health Protection entomologists deployed several strategies for capturing adults:  rearing insects from litter and soil collected the previous fall, setting up ground emergence traps, hanging sticky traps from the branches of black oaks, and attempting to locate and net flying adults.  All of these methods proved successful as over 100 adults were captured and sent to the California Department of Food and Agriculture (CDFA) for identification.  The species was determined by Marc Epstein, CDFA entomologist, to be Eriocraniella aurosparsella (Walsingham), a native insect, previously described as a leaf mining insect of black oak in California and Oregon.  E. aurosparsella is in the family Eriocraniidae, a primitive family in the Order Lepidoptera.  The pharate adults in closely related species possess strong mandibles, which allow them to chew their way out of their underground silken cocoons and work their way to the ground surface; however, specifics on this process are unknown for E. aurosparsella.    

To date, no trees or even individual branches have died as a result of the injuries caused by this insect.  However, if this outbreak continues, the effect of annual defoliation on individual trees will likely be a reduction in growth and an increase in stress that may lead to mortality in future years.  Monitoring of individual tree health will continue in 2010 and additional life stages of  E. aurosparsella will be collected to learn more about this interesting leaf mining moth.  

Update from the Diagnostic Lab at the California Department of Food and Agriculture
Cheryl L. Blomquist and Suzanne Rooney-Latham, CDFA, 3294 Meadowview Road, Sacramento, CA 95832; CBlomquist@cdfa.ca.gov
Botryosphaeria spp. cause cankering diseases in urban, orchard, and forest trees as well as grapevines.  These diseases tend to be more prevalent where trees are stressed or grown outside of their native range.  Many of these species have Neofusicoccum anamorphs.  A newly- recognized species was isolated from coast redwood, (Sequoia sempervirens), tanoak (Lithocarpus densiflorus), and giant sequoia (Sequoiadendron giganteum).  It causes branch cankers on redwood and crown rot on tanoak.  To confirm pathogenicity, the main stems of giant sequoia seedlings were wounded and inoculated with hyphal plugs of Neofusicoccum sp.   Seedlings were placed in a 23ºC growth chamber with a 12-hr photoperiod.  Inoculated areas were wrapped with parafilm for 72 hours to prevent desiccation.  Growth of the cankers was rapid, with 100% of the seedlings having measurable cankers (up to 45mm) in five days.  After two weeks, the branches of the seedlings were yellow and exhibited severe dieback.  Black stem lesions measuring 70-120 mm were also present and the pathogen was easily re-isolated in culture.  Characterization of this newly-recognized species is ongoing. 
Dutch elm disease (DED) was first detected in California in Sonoma County in 1975 and is found throughout the state on elms.  DED was first detected in Sacramento in the mid 1990s and the city, with the help of volunteers, has a program for identifying symptomatic trees.  Identified trees are sampled by a city arborist and are sent to the CDFA diagnostic laboratory for testing.  DED is detected from approximately 50 out of 100 samples per year.  Diseased trees are removed. Selected varieties of American elm and other elm species have been planted out in Atherton, CA and on the UC Davis campus by Larry Costello, University of California Cooperative Extension, to determine which elms are most suitable for planting in California.  They are being evaluated for horticultural characteristics and resistance to DED.  Some of these selections are being used as replants in Sacramento. 
Huanglongbing (HLB or Citrus Greening) is a disease of great concern in the state of California. Not only does it cause a fatal decline of citrus trees, but the fruit of infected trees is unmarketable due to its high acidity and bitter-taste.  HLB is caused by three species of non-culturable bacteria in the genus, Candidatus Liberibacter.  HLB is found in Asia, Africa, Brazil, southern Louisiana, and is widespread in Florida.  HLB is transmitted by the Asian citrus psyllid (ACP), Diaphorina citri.  ACP is found in Texas, Louisiana, and Mexico and was detected in California in southern San Diego County in 2008.  The psyllid has since been detected in parts of Imperial County, Riverside County, Orange County, and in more than 200 sites in Los Angeles County.  None of the ACP’s or citrus leaves collected in California have tested positive for HLB, although HLB-infected ACP have been found in a package containing curry leaves (Murraya sp.) sent from India to an address in Fresno county. 

California’s New Invasive Species Council

Doug Johnson, California Invasive Plant Council, 1442-A Walnut St., #462, Berkeley, CA 94709; dwjohnson@cal-ipc.org
In 1999, President Clinton created a National Invasive Species Council by executive order.  The council is made up of the department heads from Interior, Agriculture, and Commerce.  The mission of the council is to increase interagency coordination in addressing the complex issue of invasive species management.  The executive order also created an advisory committee that provides a formal opportunity for stakeholder input.  In the last decade, some twenty states nationally, including Idaho, Washington, Oregon, Arizona, and Hawaii, have created state invasive species councils.

On February 10, 2009, the secretaries of six California state agencies established the Invasive Species Council of California (ISCC).  The council is chaired by the Secretary of the California Department of Food and Agriculture and vice-chaired by the Secretary of the California Natural Resources Agency.  Its members also include Secretaries from the California Environmental Protection Agency; the California Business, Transportation, and Housing Agency; the California Health and Human Services Agency; and the California Emergency Management Agency.  The council accepted nominations for an advisory committee, and selected a broad range of stakeholder representatives to serve.  The 24-member California Invasive Species Advisory Committee (CISAC) held its first meeting in September, 2009.  The ISCC has tasked the CISAC with (1) creating a comprehensive all-taxa list of invasive species for California, including those already here and those likely to be introduced, and (2) drafting a comprehensive strategic plan for California.  The CISAC has formed working groups to accomplish these tasks, and the groups are open to involvement from others not on the committee.  Together, the ISCC and CISAC present a significant opportunity for strengthening the state’s response to invasive species. 

Pests in Firewood at the California Border
Roger Cline, CDFA, Pest Prevention, 1220 N Street, Room A-372, Sacramento, CA 95814; rcline@cdfa.ca.gov
The California Department of Food and Agriculture (CDFA) maintains sixteen border protection stations on major roadways entering California from other states.  Commercial and private vehicle shipments are inspected for the presence of plant pests and for compliance with plant quarantine regulations.  Human population growth, transportation efficiencies, and globalization have challenged the California pest prevention system.  Year-round shipping of agricultural products from all over the world, increasing private and commercial vehicle traffic, and greater variety of commodities shipped to California have resulted in an increase in the number and variety of invasive pest species intercepted at the border protection stations.

Until recently, border stations have pretty much ignored firewood and other raw wood products unless they were covered under a specific federal or state quarantine, such as Dutch Elm Disease (elm wood with bark) or Emerald Ash Borer (ash wood).  Now the stations are examining all shipments of firewood, especially hardwood from east of the Rockies, for evidence of pest infestation, and rejecting shipments when live pests are found.

In the thirteen months ending July 15, 2009, the border stations found 784 arthropods on firewood and log shipments.  There were 115 Hymenoptera, mostly ants, including red imported fire ants.  There were 335 Coleoptera, including 82 Cerambycids, 49 Buprestids, and 57 Scolytids.  There were ten Isoptera and 31 Lepidoptera (mostly pupae).

Many, perhaps most, of these pest species are economically significant and do not occur in California.  Quarantines that restrict shipments of raw, untreated wood products are needed.

All over the world, societies and their policy makers are being made painfully aware of the costs of ignoring invasive species or trying to eradicate incipient populations once they have arrived.  Prevention at the point of entry is an attractive alternative.  Challenges include high human population growth, increasing efficiency in transportation technologies, and, at least historically, inconsistent support from societies and public policy makers. 
Firewood Movement:  A Probable Introduction Pathway for One of California's Newest Pests

Tom W. Coleman, USDA Forest Service, Forest Health Protection, Southern California Shared Service Area, 602 S. Tippecanoe Ave., San Bernardino, CA 92373, twcoleman@fs.fed.us; Mary Louise Flint, University of California-Davis, Department of Entomology, One Shields Avenue, Davis, CA 95616; Steven J. Seybold, USDA Forest Service, Pacific Southwest Research Station, Chemical Ecology of Forest Insects, 720 Olive Dr., Suite D, Davis, CA 95616
The goldspotted oak borer (GSOB), Agrilus coxalis (Coleoptera: Buprestidae), is a new pest to California.  The beetle was first detected in southern California in 2004 by the California Department of Food and Agriculture and had been overlooked as the key cause of oak mortality in San Diego Co. over the last decade.  The goldspotted oak borer is native to southeastern Arizona and southern Mexico/Guatemala, and has been collected in these areas since the early 1900s and late 1880s, respectively.  Initially, we proposed that GSOB either was introduced in CA or alternatively had expanded its range incrementally from either Mexico or AZ into CA.  We report that this latter hypothesis is unlikely following new observations and data.   

It is most likely that GSOB was introduced in San Diego Co., CA near the communities of Descanso, Guatay, and Pine Valley on firewood originating from AZ.  The initial location of the oak mortality, the pattern of expanding tree mortality in San Diego Co., the geographical isolation of the CA population from its native regions, morphological similarities between populations from CA and AZ, and lack of natural enemy associations found in CA support an introduction from Arizona.  Adult GSOB have been reared from two species of oak firewood, which further supports the likely previous transmission in firewood and suggests that this is a pathway for the potential movement of GSOB to other areas of CA.  To confirm the ultimate origin of the introduced population in CA, genetic studies (mitochondrial and nuclear DNA sequence comparisons) will be necessary to compare samples from San Diego Co. with those from AZ and Mexico.  

Best Management Practices to Prevent Movement of Insects and Pathogens on Firewood

Gary Man, USDA Forest Service, Washington Office, FHP, 1601 North Kent St, 7th fl., Arlington, VA 22209; gman@fs.fed.us
With growing international trade and travel, undesired insects and pathogens are entering the U.S. through ports and warehouses on a daily basis.  Often these pests are intercepted by inspectors and destroyed without incidence, but with the sheer number of cargo shipments and passengers, not everything is stopped.  Federal and state agencies with the Animal Plant Health Inspection Service (APHIS) as the lead have setup detection and control programs to try to eradicate and manage those escaped pests.  As part of a multi-pronged approach, managing the potential pathways of introduction and spread are one major component.  Potential pathways include live plant material, crates and pallets, and firewood.  This presentation will address the firewood pathway and associated best management practices, one response to possibly reduce the risk of moving invasive pests within the U.S.
Firewood is a complicated and diffuse commodity with a wide range of different producers and consumers.  Producers range from large single product firewood companies, horizontally integrated multi-product companies, small wood lot owners, individuals who cut a few trees on their property to sell along the roadside, and even consumers themselves who have a dead or damaged tree on their property.  Consumers are just as diverse, from recreational campers to hunters, from people who use firewood as their primary heating source to people who use firewood for their getaway cabin, and even the restaurant industry in both rural and urban settings.  To effectively regulate such a diverse group is a challenge and almost an impossible task.  It is now recognized that other approaches must be employed in conjunction with regulations to have a chance to reduce the potential risk of insects and pathogens through the movement of firewood.  Federal agencies and its partners are beginning to discuss a strategy addressing the firewood pathway.  This discussion to date has three components:  1) Regulation, 2) Voluntary actions, and 3) Awareness.  Additionally, the National Association of State Foresters has recently approved a resolution that supports a comprehensive strategy to address firewood movement.  Among the voluntary actions are best management practices that can be used to develop certification programs and enhance greater public awareness.  The Forest Service and APHIS, in partnership with state counterparts, are currently drafting a set of best management practices focusing on three groups:  large industrial producers, small firewood producers, and consumers.  The practices form around a “produce and consume locally” concept.  If you must transport firewood outside a local area, take extra precautions, like move only dry, split wood with the bark removed, and inspect trees and wood for signs of insects and diseases.  Requests for copies and comments on the best management practices can be made to the author. 

The Potential Effect of Climate Change on Quaking Aspen (Populus tremuloides) in the West

Toni Lyn Morelli, Pacific Southwest Research Station, USDA Forest Service, 800 Buchanan, Albany, CA  94710; tmorelli@fs.fed.us
Quaking aspen (Populus tremuloides) is the most widespread tree species in North America and makes up some of the most biodiverse forest stands in the western U.S.  However, little is known about the potential effects of warming and drying climates on aspen.  Given their disproportionately significant role in California ecosystems, it is important to understand how California climate change will affect aspen stands.
For this presentation, I will review the precipitation, temperature, and nutrient requirements of aspen and how those elements are changing.  I will also delineate the positive effect that aspen can have in terms of retaining moisture on the landscape and reducing wildfire risk, both effects that will become even more critical as the climate changes.  Further benefits of aspen include higher species diversity, higher soil quality, forage and habitat for wildlife and livestock, and financial and other benefits of their place in the viewscape.
I will also summarize the latest research on sudden aspen decline, or SAD, a climate-related phenomenon that is affecting the inner west of the United States but has not yet been seen in California.  SAD has affected hundreds of thousands of acres in Colorado, Utah, and nearby states.  It seems likely that increased temperatures and decreased summer precipitation in the west will lead to more tree stress and more aspen death, extending this phenomenon.  I will present a survey tool to establish baseline health of trees and potentially detect the early arrival of SAD in California.  This work is designed to help land managers begin to understand the potential effects of climate change on quaking aspen.

Phytophthora siskiyouensis on Alders in Southern California: An Update

Michael D. Coffey and Deborah M. Mathews, Department of Plant Pathology and Microbiology, University of California, Riverside, 92521; coffey@ucr.edu; dmathews@ucr.edu 
Phytophthora siskiyouensis was reported as the cause of a dieback and canker disease of alder trees (Alnus spp.) in Foster City, CA in 2007 (Rooney-Latham et al., 2009).  In early 2008 we received reports of white alder trees (Alnus rhombifolia) with similar symptoms occurring at several locations in Orange County, CA, centered around the cities of Irvine and Costa Mesa.  Symptoms included varying degrees of dieback in the canopy of mature trees as well as moist dark areas on the bark, approximately 2-4 cm in diameter.  Upon removal of the bark, dead sections of wood were observed, many times expanding far beyond the margin of the external darkened areas.  Tissue samples were removed from the canker margins and sections were placed on Cornmeal PARP agar media for isolation.  A Phytophthora culture was obtained from an alder tree sampled from Costa Mesa, CA in August 2008.  DNA was extracted, the ITS region was amplified using PCR, and the resulting amplicon was sequenced.  There was 100% homology with the published sequence of P. siskiyouensis.  Although over a dozen trees with identical symptoms were tested, no other Phytophthora positive cultures were obtained.  In December 2008 a Phytophthora culture was obtained from a commercial testing lab that was recovered from an alder tree in Lake Forest, CA and after DNA analysis it was also identified as P. siskiyouensis.   Symptomatic trees have also been found in the cities of Upland, West Covina, Anaheim, and San Diego, CA.  Culturing and analysis is ongoing as well as testing with a newly available antibody dipstick method for Phytophthora spp.
Although the frequency of successful culturing of Phytophthora has been relatively low to date, this is not unusual when attempting to isolate this oomycete from woody tissues.  Time of year, age of infection, and the condition of trees all seem to play a role in the ability to obtain a living culture.  We are not ruling out a possible alternate pathogen as the cause of this disease in some trees, although no cultures of other fungi have been obtained from non-selective media either.  We are continuing to survey southern California for declining alder trees to assess the degree of incidence and the causal pathogen(s).
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An Ecosystem Management Strategy for Sierran Mixed-Conifer Forests
Malcolm North, Sierra Nevada Research Center, 1731 Research Park Dr., Davis, CA  95618, mpnorth@ucdavis.edu 

With a significant increase in fire severity and size over the last 30 years, forest management in much of the western U.S. is focused on landscape strategies for fuels reduction.  While these strategies can have significant public support, environmental groups often challenge fuels treatments over possible impacts to threatened and endangered species (TES), many of which are associated with old-forest conditions.  Legal challenges have significantly slowed fuel treatment implementation, with agencies such as the U.S. Forest Service often reaching only 30-40% of their annual target.  In response, some agencies avoid treating TES use areas, leaving important habitat susceptible to high-intensity fire, continued fuels accumulation, and stand development outside historic conditions.  Many untreated forests are overstocked, creating moisture stress, increasing bark beetle damage, and reducing forest resiliency in the face of changing climate conditions.  How can this deadlock be solved and the provision of wildlife habitat be effectively integrated into landscape-level fuels treatments?  

Fuels treatments across a landscape can take many forms, but in general have used two strategies.  In linear defense zones placed near homes or at strategic places such as roads and ridge tops, heavy fuels reduction is used where fire fighters can attempt to halt wildfire spread.  These fuels treatments usually have wide public support when they’re used in the wildland urban interface (WUI).  The second type of treatment is a more moderate fuels reduction strategically placed in the landscape like a speed bump designed to slow the spread and reduce the intensity of wildfire.  Accounting for practical limitations of how much area can actually be treated, fire science models suggest strategic treatment of 20-30% of the landscape with these moderate fuels treatments can significantly aid fire suppression efforts to reduce wildfire severity and spread.  These treatments potentially affect much more acreage and are often controversial for many reasons, include their unknown impact on wildlife habitat.  

Several colleagues and I have proposed a management strategy for resolving the perceived deadlock between fuels treatments and provision of sensitive species habitat (http://www.treesearch.fs.fed.us/pubs/32916).  When fuels treating forests, managers would produce different stand structures and compositions with changes in topography that would have influenced historic fire intensity and frequency.  In forests that historically had frequent, low-intensity fire regimes, fire was the most important process influencing ecosystem function and habitat condition.  Reconstructions of forest landscapes prior to fire suppression have found forest structure and composition varied with topography at both stand and landscape scales.  Within a stand, wetter areas, such as seeps, concave pockets, and cold air drainages usually burned less frequently or at lower intensity.  Across a forested watershed, forest and fuel conditions varied with slope position (i.e., valley/riparian bottom, midslope, and upper slope/ridgetop) and aspect (cooler northeastern versus hotter, drier southwestern), which affected fire intensity and frequency.  For example, in Sierran mixed-conifer forests, higher slope and more southwesterly aspects had pine-dominated, open forests, in contrast to higher stem density and canopy cover found in fir-dominated valley bottoms and northeastern aspects.  These latter conditions could provide movement and nesting/resting site habitat for sensitive species in riparian and cool microsite areas that are often preferred TES habitat.  The distribution and connectivity of these potential habitat and movement corridors would mimic landscape conditions that these species evolved with.  Fuels would still be reduced in these areas, but treatments would focus on reducing the smaller fuel-moisture classes (i.e., 1, 10, and 100 hour) and understory ladder fuels, while leaving large logs for resting and small prey movement, and maintaining microclimate conditions and high levels of overstory canopy cover.  In contrast, upslope and more southwestern aspect forests would be treated to produce more open, fire-resistant conditions.   

Some have argued that with climate change we can no longer look to the past for management prescriptions.  We agree that management should not set strict forest structural targets using earlier, pre-European forest conditions.  There are still lessons, however, that the past can provide.  Historical forests were resilient to many disturbances including changes in climate.  Current high density forest conditions often exacerbate moisture stress from periodic droughts, sometimes significantly increasing pest and pathogen incidents, accelerating mortality rates and changing forest structure and pattern.  In contrast, the historic structure and composition provided conditions supporting a range of wildlife species and sustainable pest and pathogen levels. 

In practice, managers already use many of these principles.  Fuels treatments are rarely applied uniformly across an area, as treatments are adapted to on the ground forest conditions.  Sensitive wet areas are lightly treated, suspected TES habitat may be left alone, and areas of thin or easily compacted soil are not entered mechanically.  Public stakeholders, however, are rarely aware of this onsite adaptation.  Furthermore there hasn’t been either a conceptual framework or landscape-planned integration of these adaptations to describe this approach.  We hope the outlined strategy can help rectify the absence of an overarching theory.  Probably the most important value of this approach is that for stakeholders it provides transparency and verification.  The reasons for varying fuels treatments in different areas are clarified and the resulting intended forest structure has an a priori rationale.  With this understanding, stakeholders can visit areas and independently verify whether produced forest and fuels conditions are consistent with topographic location.

The Boomerang Project:

An Invasive Bark Beetle and Its Fungal Hitchhikers

Min Lu and Jianghua Sun, Chinese Academy of Sciences, Beijing 10080 China; Michael Wingfield, FABI Institute, University of Pretoria, South Africa; Don Owen, California Dept. Forestry and Fire Protection, Redding, CA 96006; Nancy Gillette, USDA FS, PSW Research Station, Albany, CA 94710; ngillette@fs.fed.us
In a survey of the fungal associates of the red turpentine beetle (Dendroctonus valens) in China, where it was introduced from North America 25 years ago, we found 10 new fungal associates of D. valens.  Of the usual North American fungal species that are phoretic on D. valens, we found only L. procerum in China, suggesting that this widely polyphagous bark beetle readily acquires new fungal associates.  Some evidence suggests that strains of L. procerum in China have diverged genetically from those in North America, a possibility which is being investigated.  

D. valens is generally much more damaging in China, where it attacks Pinus tabuliformis, P. bungeana, and P. armandi, than in its native region, where it attacks all species of pines.  We tested the hypothesis that differences in fungal associates could explain this difference in damage by investigating interactions between D. valens, its Chinese fungal associates, and P. tabuliformis.  We found that mutualistic interactions between the beetle and its associated fungi may enhance the invasive success of the beetle/fungal complex.  There is a more or less continuous corridor of pines radiating westward from the current distribution of D. valens in Asia into Europe, giving rise to concerns that D. valens and its fungal associates may expand their invasion of pine ecosystems throughout Eurasia.  In North America, phytosanitary personnel are concerned that exotic populations of D. valens may reinvade the continent carrying more aggressive fungal associates, with unpredictable consequences for our forests.  

Effect of Site and Silvicultural Treatment on Insect Pests and Diseases of Young Ponderosa Pine
Danny Norlander, David Shaw, and Doug Maguire, Oregon State University; dave.shaw@oregonstate.edu; R. Powers (retired), PSW Research Station, Redding, California

Ponderosa pine is an important species both commercially and ecologically in western North America.  This study considers the incidence of insect and disease pests on a series of six replicated ponderosa pine research plantations in northern California (Garden of Eden).  The studies were situated on an environmental gradient and contained a series of silvicultural treatments including vegetation control, fertilization application, and insecticide application/thinning.  The mean annual temperature and total precipitation were used as climatic variables and the site index was considered as an environmental site variable.  Needle retention was negatively correlated with site productivity, with no treatment effects.  Estimates of mean needle retention were consistent with those found in the literature.  Total foliar herbivory was the lowest at the highest productivity site, but treatment effects were not significant.  

The gouty pitch midge had the highest level of branch infestation at lowest productivity sites.  Drier, warmer, and higher sites were likewise more susceptible.  Sequoia pitch moth attacks were highest at the drier and warmer sites while treatments with vegetation control experienced higher levels of attack.  Total foliar pathogen infection was significantly lower on the installation with highest site index.  There was no significant difference between the other five nor between silvicultural treatments.  Western gall rust incidence was highest on the most productive sites and on treatment units that were fertilized and had vegetation control.  The peak year of gall infection corresponded to the occurrence of El Niño events.
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