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Present: Wiliam Jacobi, John Moser, Richard Hofstetter, Stella Coakley, Brice McPherson, John Lundquist, Doug Street, Kenneth Raffa, Rick Meyer, Pienrico Bonello, Patrick Sherwood, David Shaw

Chair: Fred Baker, Secretary: Ken Raffa

Opening Remarks by Fred Baker

Description of revised NIFA program by Rick Meyer.

NIFA modeled after NIH. Transition date not yet set.

Comments and suggestions about priority areas should be sent to Roger Beachy, Director NIFA:

Discussion of opportunities for forest pest-related research.

Rick encouraged our group to send suggestions and concerns to USDA NIFA.  We decided to send a letter as a group, similar to what we did several years ago.  Ken Raffa distributed that letter (Nov 11, 2002) by email and hard copy to the group.

Perspectives on the shifts in funding emphases and mechanics from a Land Grants Institution were provided by Stella Coakley.

State Reports were given by the above attendees.

The group elected William Jacobi as Secretary and Chair-elect.

The group voted to hold its next meeting in Portland, OR attached before or after the upcoming NAFIWC.  David Shaw agreed to serve as local coordinator.

The group discussed strategy for writing a proposal to NIFA for a grant-writing workshop.

REPORT:  OUTPUTS / ACCOMPLISHMENTS:
Objective 1. Characterize the diversity and interactions among tree hosts, bark beetles, their natural enemies, and associated microbes.

Several studies are testing putative effects of wildfire on tree susceptibility to mountain pine beetles.  Results suggest moderately injured trees may be most susceptible, but brood production in fire-injured trees is not necessarily high.

Comparisons of bacterial associates of mountain pine beetle in lodgepole, jack, and lodgepole-hybrid pines are underway.

Several studies are comparing the defense chemistry of lodgepole versus whitebark pine, and other parameters of tree defense and mountain pine beetle colonization.

Phenolic chemistry holds promise as a tool to identify coast live oak resistance to Phytophthora ramorum, the causal agent of SOD.  A large scale experiment is testing whether phenolic chemistry can be used for this purpose.

Work on ash resistance to the emerald ash borer has continued.  The first proteomics study to compare resistant and susceptible species to identify resistance gene is in the publication process.  We have developed a gas chromatographic-mass spectrometric protocol to quantify methyl jasmonate, a key phytohormone in resistance to pathogens and insects, in ash phloem. We have also contributed to generation of transcriptomic data from ash phloem and emerald ash borer midgut to further dissect the nature of host resistance in this interaction.

Investigators established and surveyed 126 vegetation plots across 14 counties in the emerald ash borer (EAB) quarantine area in northern Kentucky to assess forest susceptibility to and impacts of EAB invasion. EAB was first reported in Kentucky in May 2009. Susceptible host material ranged from 3-30% (no. stems of Fraxinus spp.) Crown thinning is evident in several plots, but no ash mortality directly attributable to EAB was noted.

Several studies on aspen decline underway.  These are aimed at trying to quantify comparisons between recent versus historical trends.

Bacterial associates of Sirex noctilio have been characterized.

Disease intensity has been quantified and survival modeled for the 3 principal host trees of Phytophthora ramorum in central California.

An exactly dated history of red oak borer populations in 107 red oaks from 1938 – 2008 indicated that timing of these population phases varied geographically, although peak borer densities at most sites occurred in 2001, consistent with timing of observed regional host mortality. Borer numbers were growing across Arkansas since the mid-1970s, at least eleven generations prior to observed host tree mortality. Borer population growth was positively correlated with drought severity, however endogenous factors, such as maturity of northern red oaks, were also likely important due to geographic variation in timing of borer population phases.

Objective 2: Characterize the diversity and interactions among tree hosts, bark beetles, their natural enemies and associated fungi.


Bacterial associates of mountain pine beetles have been characterized.  These have varying tolerances to host terpenes, and may be involved in degradation of host compounds that adversely affect beetles and their symbiotic fungi. 


Bacterial associates of Sirex noctilio have very strong celluloytic activity.


Laboratory and field studies have been initiated to characterize and model the response of D. ponderosae-associated fungi to temperature. 

Systemic induced resistance (SIR) to pitch canker, caused by Gibberella circinata, has been shown in natural populations of Monterey pines in central California.
Objective 3: Integrate and apply the knowledge gained from objectives 1 and 2 to forest ecosystems as influenced by emerging issues such as invasive species, global climate change, changing land use patterns and multiple and conflicting societal demands

A study on Spruce beetles, thinning, and prominent root disease infestation is underway on the T.W.Daniel Experimental Forest.  Studies on Fire, Dwarf mistletoe and Mt Pine Beetles are underway in CO and CA.

A hazard-rating model for White Pine Blister Rust is under development.  This includes a small-scale meteorological analysis of the risk of WPBR in the Rocky Mts. A demonstration study of pruning of blister rust impacted trees was installed at: Great Sand Dunes National Park and Preserve and Medicine Bow NF in cooperation with UDSA Forest Service, Forest Health Management. Plots were remeasured and cankers pruned at GSDNPP in 2010, five years after the plot installation.   A new project is studying regeneration issues related to natural regeneration and planting limber pine seedlings.


Field studies have been initiated across four western states to gather baseline data on D. ponderosae lifecycle timing and associated weather variables. These data are being used to evaluate demographic models of D. ponderosa population success for use in forecasting population success in a changing climate. 


Common garden laboratory studies are being used to describe genetic differences in diapause thresholds among several D. ponderosa populations.  These data will be incorporated into existing model frameworks for D. ponderosae that are being used to predict landscape-scale probability of population success in a changing climate.

OUTCOMES / IMPACTS:


Forecasts of population success for several native western bark beetle species were quantified for the western US and Canada using relatively coarse spatial and temporal projections of temperature through 2100. 

We developed a method that utilizes selective ion screening (SIS) to quantify MeJA in ash phloem tissues that is simple, yet robust, and is 10 - 100 times more sensitive than other existing methods, with a detection limit of 1 picomole.  This method can easily be extended to other plant systems.

Coast live oak trees that are resistance to P. ramorum are characterized by higher constitutive levels of ellagic acid, a tyrosol derivative, an unidentified phenolic, and total phenolics than susceptible trees.  Ellagic acid and tyrosol-like compounds in coast live oak phloem are promising resistance biomarker candidates.  The size distribution of cankers in coast live oaks produced in response to P. ramorum was consistent with multi-gene, potentially durable quantitative resistance, suggesting that there is sufficient genetic variability in natural populations to ensure the survival of this important tree species. 

Graduate degrees were awarded to Erinn Powell (MS, Univ. Wisconsin) and Ryan Bracewell (MS UT State Univ.), and Laurel J. Haavik (Ph.D. Univ. Arkansas)
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FUNDING  

USDA FS. 2008-2010. $96,000. Evaluating and monitoring mountain pine beetle infestation in fire damaged ponderosa and lodgepole pine stands on the Ashley National Forest. K. Raffa, B. Bentz, D. Blackford. 3 yrs. 

NSF Ecology. 2008. $497,853. A conceptual and mechanistic approach to understanding interactions among multiple disturbance agents: compound effects of fire on resource availability to bark beetles K. Raffa, P. Townsend, E. Powell. 3 yrs. 

USDA NRI. 2008. $449,950. How do interactions among microbial symbionts affect the host and range expansions of an eruptive forest insect?. K. F. Raffa, C. Currie, A. Adams. 3 yrs.NSF 2008. $127,000. Collaborative Research: Assessing the use of Paleorecords to understand beetle outbreaks in subalpine forests, A. Brunelle, K. Kipfmueller and B. Bentz

NSF 2009. $371,947. Phenological coupling and decoupling in a multualism: Temperature effects of a bark beetle host and two fungal symbionts. D. Six, J. Powell and B. Bentz.

USFS FHM 2009-2011. $98,000. Monitoring mountain pine beetle lifecycle timing and phloem temperatures at multiple elevations and latitudes in California. B. Bentz, S. Smith, P. Maloney, J. Dunlap, T. Coleman

Two studies were funded at USU: an assessment of mistletoe severity in western forests and an evaluation of he effectiveness of cultural methods for management of white pine blister rust

USDA FS. 2010. $40,000. Natural resistance of coast live oak to Phytophthora ramorum: implications for the management of sudden oak death. P. Bonello, D. L. Wood. 1 year.

East Bay Park District. 2010. $50,000. Continue mapping and risk assessment of Sudden Oak Death in East Bay Parks to inform management decisions. D. L. Wood, M. Kelly, G. Biging, UC Berkeley. Year 2 of projected 3 years.

USDA Forest Service. $90,000. Applied Silvicultural Assessment (III) of Upland Oak-Hickory Forests and the Red Oak Borer in the Ozark and Ouachita Mountains of Arkansas.  F. M. Stephen (2 yrs).

