FHP SPECIAL TECHNOLOGY DEVELOPMENT PROJECT PROPOSAL 

PROJECT STATUS: New, not previously funded 

PROJECT NUMBER: R6-00-03 

PROJECT TITLE: Guidelines for managing black-stain root disease in ponderosa pine stands. SUBJECT: Disease Management (root diseases); Insect Management (bark beetles) 

PROJECT OBJECTIVES: The goal is to provide the land manager with the tools to accurately determine the distribution of root disease in stands (by means other than root excavation) and thus increase the effectiveness of treatments. Specific objectives include: 

a. Survey Technology--Correlate accepted crown symptoms with BSRD, the presence of other pathogens, insects and root condition, allowing the accurate marking of areas to be treated. 

b. Spacial Distribution--Determine the within stand distribution of trees with diseased roots: clustered, diffuse, or both. If both, how do crown symptom correlate with diseased tree distribution and root condition. 

c. Stand Density--Determine if there is a basal area/root disease relationship. 

d. Spacing--Evaluate relative positioning of trees to probability of root disease. 

e. Stand Vigor--Determine the long term relationship between individual tree growth rate (vigor) and probability of having root disease. 

f. Pathogens--Determine prevalence of pathogens, and their putative insect vectors, on roots. 

BRIEF DESCRIPTION OF PROJECT: The appearance of lion-tails in crowns of ponderosa pine has been used as a key indicator for black-stain root disease (BSRD) when surveying both to locate scattered individuals and to determine the extent of infection centers. Examination of a limited number of ponderosa pine root systems in 1996 has called into question the reliability of the lion-tailed symptom. This project will examine the roots of I 00 randomly selected ponderosa pine with lion-tails and for each their nearest neighbor (physically) and the nearest neighbor of similar size with a healthy crown. Each tree will be evaluated for growth and surrounding stand condition. The trees will then be pushed over and their roots cleaned and evaluated for disease, insect activity, and general health. This project will provide the data necessary to develop management guidelines for ponderosa pine stands with BSRD that are ready to be thinned. With the ability to minimize spread and intensification of BSRD, managers will have the tools necessary to make decisions that could prevent or reduce losses and allow management of stands toward desired future conditions. 

FHP LEAD CONTACT: Craig Schmitt, Region Six, Blue Mountain Service Center pathologist, Wallowa-Whitman NF; will provide project overview assure timely completion of reports, field participation, preparation of the R-6 technology transfer plan. John Kliejunas, Region Five pathologist, project co-sponsor, field participation, and preparation of RS technology transfer plan. 

PRINCIPAL INVESTIGATOR (S) AND AFFILIATION: Walt Thies, pathologist, PNW Research Station, project management, root diseases and tree and stand factors. 

COOPERATORS: Chris Niwa, entomologist, PNW Research Station, distribution of insects on the thinning area and association with BSRD trees; Rick Kelsey, chemical ecologist PNW Research Station, sapwood volatiles, some growth parameters; Bill Otrosina, pathologist Southern Research Station, distribution and impact of annosus root disease; cooperators will be paid by their respective units; project will require 6-8 weeks of time from each. 

JUSTIFICATION: Black-stain and other root diseases concern resource managers because of the broad scale effects on tree mortality: a) on wildlife, especially related to big game winter range and hiding cover; b) the high value of stands managed for fiber production on a reduced land base, and c) the increased fuel loading and risk of wildfire. 

BSRD of ponderosa pine has been associated with increasing losses in stands in the southern portion of the Malheur NF as well as several other forests in eastern Oregon and Washington and northeastern California. A survey near Bums, OR, in 1995 confirmed that BSRD was both widespread and affecting a substantial portion of ponderosa pine-communities. In advanced stages the disease can be diagnosed by chipping into the base of a tree and looking for the distinctive staining. Positive detection in earlier stages requires extensive root excavation. Surveys for the disease rely on observation of lion-tails. Documented observations of tree roots in relation to BSRD crown symptoms is limited. In 1996, examination of the root systems of a limited number of ponderosa pine with lion-tailed crowns found both BSRD and annosus root disease affecting most of the trees (Thies et al. 1997, Kelsey et al, 1998). This highlighted the need to better define the reliability of lion-tails as a predictive symptom of particular root diseases or conditions. Because annosus root disease and BSRD occur on the same sites and often on the same root systems, interpretation of survey data and formulation of treatments are often confounded. Thus, the outcome of this project will improve survey technology. 

Managers increasingly question how stand treatments affect the spread and impact of BSRD. In ponderosa pine, BSRD occurs both as individuals and as clusters of diseased trees.. Disease progression is much slower in pine than in Douglas-fir and examination of root systems is necessary to diagnose many infected ponderosa pine. Understanding spacial distribution of the disease will help determine the relative importance of insect spread versus root-to-root spread. The difference between these modes of spread has important implications for stand management. The spatial distribution of most diseased trees and findings of the causal fungus, Leptographium wagnerii var. ponderosum, in beetle galleries suggest that insects play a pivotal role in the disperal of BSRD in pine. The biology of insect vectors is key in timing pre-commercial thinning activities to minimize the spread of BSRD in Douglas-fir and recent data indicate this may be so in pine (Kliejunas and Otrosina 1998). Trapping results show that significantly more root feeding beetles are captured in disturbed (burned or thinned) pine stands than in paired undisturbed areas (Otrosina and Ferrell, 1995; Niwa and Thies unpublished data). This project will help define the pattern (clustered or scattered) of BSRD in pine stands and better define the potential vectors. The information developed in this project will be easily adapted in both R-6 and R-5. 

URGENCY: As decisions are made to implement ecosystem management it becomes increasingly important to know that proposed activities will move forested communities toward the desired future conditions. Management activities, such as prescribed burning and thinning, must be planned with full knowledge of the influence the activity will have on the development and spread of root diseases. Planning requires good survey information and the interpretation of that data requires an understanding of the spacial distribution of the diseased trees. With increasing emphasis on forest health in the pine type there will be increasing activity in those stands and increasing need for reliable survey techniques and interpretation.

An opportunity to conduct this project has been presented and must be taken advantage of in FY 2000 or be lost. The proposed project has the following attributes to maximize success and minimize costs: 1) eight ponderosa pine stands, with BSRD and representative of stands in the southern Blue Mountains, will be thinned as one sale in 2000. The stands are located in an area approximately 2.5 x 1.5 miles and within 45 minutes driving time of Burns, OR. Thus they could be worked by one crew with a minimum of time (and expense) lost to travel; 2) the logger who purchased this sale worked with us in 1995 and 1996 on similar but smaller scale projects, and is willing to accommodate the needs of this project; 3) in anticipation of Ns project the District prepared an EA to account for the anticipated soil disturbance from the removal and washing of root systems; 4) the Bums Ranger district is concerned about BSRD and has participated in other studies (STDP R6-97-02). They have offered field help and have a proven record as an excellent cooperator; 5) the key participants are all willing and able to commit a block of time to this project in the 2000 field season. These elements make this project economically attractive and doable for FY-2000. 

LINK TO NATIONAL FHP TECHNOLOGY DEVELOPMENT PRIORITIES: This proposal addresses two national priorities (#s 2 & 3) and three priorities of two Technical Committees. The Disease Management Technical Committee identified two priority areas for technology development projects. This proposal addresses both: 1) Management strategies to address pest concerns, which includes the development of management strategies for BSRD in pine. Thinning is an important tool in the management of interior ecosystems for the harvest of fiber, for establishment of desired stand structure, and to reduce fuel loadings. By defining the distribution of infected trees this project will allow managers to better plan disease reduction strategies. 2) Survey/Quantification Methods, which includes prediction of the effects of organisms on resource production and ecological processes under various management scenarios. Decision tools to predict the outcome of thinning in stands, to effectively survey for trees with BSRD will allow managers to predict impact from the disease(s). The Insect Management Technical Committee has as a priority, 3) continue to refine long-term Management Techniques, such as the roles of bark beetles in ecosystems and managing them for particular resource objectives. This project directly addresses that need. The role of root feeding bark beetles in vectoring root pathogens is poorly understood but has significant management implications. 

SCOPE OF APPLICATION: Management guidelines developed as a result of this project will be immediately usable for interior ponderosa pine and mixed conifer stands (R-6, R-5, and R- 1). 

RESEARCH BASIS: Root disease is one of many natural disturbances that occur in forest ecosystems. In native unmanaged forests, infection centers associated with root diseases may create natural gaps in the canopy that contribute to species diversity (Holah et al., 1993). In managed forest, various management practices may perpetuate and enhance root disease Hansen et al., 1988; Gobeen and Goheen, 1989; Thies and Sturrock, 1995). 

Knowing how a root disease is distributed in a stand is an important criteria for selecting a management strategy. In conifer forests of western North America the inaccuracy of detecting diseased trees by relying on signs or symptoms in the crown, or at the root collar has been demonstrated for trees infected by annosus root disease, armillaria root disease or laminated root rot (Wallis and Bloomberg, 198 1; Filip, 1986; Thies and Nelson, 1997). The need for better survey techniques to detect and identify various root diseases was emphasized in a survey of forest health research in British Columbia (Nevill et al., 1995). 

There are some general principals gained from observations made of ponderosa pine roots examined in the summer of 1995 and 1996 near Bums, OR, and work in eastside pine stands in California (Thies et al., 1997; Joseph et al. 1998 Kelsey et al., 1 998; Kliejunas and Otrosina, 1998.) While these examinations yielded valuable new information, the trees were selected based on the presence of BSRD, and hence represent a biased sample that precludes stand level conclusions. We need to examine roots of randomly selected trees in an infected stand: 1) to determine the relationship of diseased trees to various stand level factors; 2) to determine the range and prevalence of the root diseases that are present; 3) to identify the insects associated with root systems, and 4) to further evaluate the use of chemical inarkers in sapwood for the early detection of root disease. 

METHODS: Along transacts we will randomly select 100 ponderosa pine (> 1 5 cm dbh) with lion-tail crowns. Each selected tree, its nearest neighbor, and the nearest tree of similar size without BSRD crown symptoms will be tagged and designated as sample trees (total 300 ). Each symptomatic tree selected (100) will be the center of a fixed radius plot for the determination of stand level parameters. The crown of each sample tree will be photographed and evaluated. The tree will be measured and an increment core collected to evaluate tree growth, vigor, and age. 

The 300 sample trees will be pushed over, the terminal and two dominant laterals measured for growth, the stump and roots carried to a landing where the roots will be cleaned and evaluated to determine the amount of functional root system, and the identity of pathogens and insects. At no additional charge to this project sapwood samples "I be analyzed by headspace-gas chromatography for the presence of acetaldehyde, methanol, ethanol, and acetone (Kelsey and Joseph 1998). The gas concentrations will be correlated with the severity of black-stain and other root diseases. This type of analysis may have utility for nondestructively detecting root diseases before crown symptoms are evident (Kelsey et al. 1998). 

MEASURE OF SUCCESS: Development of decision tools accepted and used by land managers. 

COOPERATORS: Mark Loewen, silviculturist Bums Ranger District, coordinates District cooperation. The District will mark the stands, administer the thinning, contract for needed equipment, provide a pumper and standby fire crews for washing stumps. 

PRODUCTS: 1) Development of guidelines used to accurately survey for BSRD and other diseases. 2) A summary of the distribution pattern of BSRD in a stand and stand factors that may contribute to increased BSRD. 

PUBLICATIONS: A General Technical Report for forest resource managers will give guidelines for the use of crown symptoms to survey for BSRD and the role of various stand factors in the distribution of BSRD in a stand. A peer-reviewed technical paper will be prepared describing the interaction of potential vectors with spread of BSRD, and another describing the chemical markers found in the sapwood and their relation to the amount of functional root system or the detection of diseased trees. 

TECHNOLOGY TRANSFER PLAN: The target audiences for the tools to be developed by this proposal are land managers in Federal, State and private forestry organizations working in ponderosa pine stands east of the Cascade Mountains. Once the project is completed, papers directed both at managers and researchers will be published. Technology transfer to FHP specialists and to land managers will be done through presentations made to the Western International Forest Disease Work Conference, the Western Forest Insect Work Conference, and to selected Forest Supervisors and their staffs. 

PROJECT DURATION: FY-2002 Tree selection will occur in summer 2000, but cutting will be postponed until September because of nearby Goshawk nests; some trees can be processed in September 2000 (FY-00) but the rest will be done in October (FY-01). With a year for data analysis and manuscript preparation, completion will be in FY-02. 

LONG TERM BUDGET: 

FY                      FHP                    OTHER SOURCES 

00                      $ 43,950                      $ 38,200 

01                      $ 30,750                      $ 43,300 

02                          -0-                           $ 18,000

 Total                   $ 74,700                      $ 99,500 

FY-00 BUDGET REQUEST 

ITEM            Requested FHP          Other Sources        Organization 

                                  STDP Funding 

Admin: 

Salary                 $15,150                    $ 34,000    PNW, SRS, R-6, R-5, Burns RD  Overhead              -0- 

Travel & PD     $ 16,500                    $ 2,000        PNW, SRS, R-6, R-5, Burns RD

 Procurements: 

Contracting       $10,500 

 Equipment       $ 1,500                        $ 2,000        PNW, SRS 

 Supplies           $300                            $ 200           PNW 

Other 

      Total                     $ 43,950                          $ 38,200 

STDP PRODUCTION FUNCTION 

PROJECT NUMBER: R6-00-03 

PROJECT COST: $174,200 

PROJECT OBJECTIVES: The goal is to provide the land manager with the tools to accurately determine the distribution of root disease in stands (by means other than root excavation) and thus increase the effectiveness of treatments. Specific objectives include: 

a. Survey Technology--Correlate accepted crown symptoms with BSRD, the presence of other pathogens, insects and root condition, allowing the accurate marking of areas to be treated. 

b. Spatial Distribution—Determine the within stand distribution of trees with diseased roots: clustered, diffuse, or both. If both, how do crown symptom correlate with diseased tree distribution and root condition. 

c. Stand Density--Determine if there is a basal area/root disease relationship. 

d. Spacing--Evaluate relative positioning of trees to probability of root disease.

e. Stand Vigor--Determine the long-term relationship between individual tree growth rate (vigor) and probability of having root disease. 

f. Pathogens--Determine prevalence of pathogens, and their putative insect vectors, on roots. 

ASSUMPTIONS AND BACKGROUND DATA: 

1. Management guides that lead to improved survey accuracy and efficiency will result in more effective management of root diseases. This will have a positive influence on overwintering habitat for big game and will result in reduced fuel loadings which decreases the threat of wildfires. However, due to the difficulty of quantifying these benefits, they will not be factored into this production function. But nevertheless these are viewed by the manager as having a significant value. 

2. Assume that each year the Service Center Pathologist in each zone would survey IO stands for purposes of delineating the root disease pockets for treatment. There are 4 zones that would have substantial responsibility for ponderosa pine type. 

3. Without the benefit of guidelines developed by this project pathologists would continue to survey as they have in the past. This translates to a need for a second evaluation in 5 - IO years instead of 20, to the extra cost of retreatment (another stand entry sooner than was planned) entry costs to do the job right the second time, and to the value of lost timber that would die but not be salvaged before it deteriorated. These costs will vary widely depending on the stand and amount of disease, but have been conservatively estimated at $5,000 for a stand that has to be retreated. 

4. They estimate that their current efficiency is about 50% without a good guideline to use. Retreatment of 50% of the area each year. 

5. Assume that with good guidelines the efficiency would go up to about 90% efficiency. Retreatment of 10% of the area each year. 

6. It will be three years before the guidelines would be available, thus savings could start in 2003. Since the implementation of new management tools is neither immediate or complete, benefits will be calculated at 25%, 50%, and 75% the first three years respectively, and at 95% for the remaining 17 years of the calculation cycle. This too is a conservative estimate since without an effort such as proposed by this project it will not be possible to reasonably change marking guides. 

7. The total cost of the project is estimated to be $174,200. 

CALCULATIONS 

EXPENDITURE & OUTPUT VALUES (EOV) WITHOUT THE PROJECT: If retreatment costs $5,000 per stand and there are 10 stands a year where that could be necessary; and if they are 50% efficient. The current annual cost of retreating stands for one zone pathologist is $5,000 x 10 stands x 50% = $25,000. 

EXPENDITURE & OUTPUT VALUES (EOV) WITH THE PROJECT: If retreatment costs $5,000 per stand and there are IO stands a year where that could be necessary, and if they are 90% efficient. The projected annual cost of retreating stands for one zone pathologist is $5,000 x 10 stands x 10% = $5,000. 

BENEFIT (CHANGE IN EOV) ATTRIBUTABLE TO PROJECT: The savings with the project is $25,000 - $5,000 = $20,000. That would be the savings each year per zone. Assume 4 zones in the west where similar savings could be realized, one each in OR, WA, ID, and CA. A total savings of $80,000/year west wide. 

FY2003 discounted savings =    $71,120 X 25% = $17,780 

FY2004 discounted savings =    $68,384 X 50% = $34,192 

FY2005 discounted savings =    $65,754 X 75% = $49,316 

FY2006 discounted savings =    $63,225 X 95% = $60,064 

FY2007 discounted savings =    $60,793 X 95% = $57,754 

FY2008 discounted savings =    $58,455 X 95% = $55,532

 FY2009 discounted savings =   $56,207 X 95% = $53,397 

FY2010 discounted savings =    $54,045 X 95% = $51,343 

FY201 I discounted savings=     $51,966 X 95% = $49,368 

FY2012 discounted savings =    $49,968 X 95% = $47,470 

FY2013 discounted savings =    $48,046 X 95% = $45,644 

FY2014 discounted savings =    $46,198 X 95% = $43,888 

FY2015 discounted savings =    $44,421 X 95% = $42,200 

FY2016 discounted savings =    $42,713 X 95% = $40,577 

FY2017 discounted savings =    $41,070 X 95% = $39,016 

FY2018 discounted savings =    $39,490 X 95% = $37,516 

FY2019 discounted savings =    $37,971 X 95% = $36,073 

FY2020 discounted savings =    $36,511 X 95% = $34,685 

FY2021 discounted savings =    $35,107 X 95% = $33,351 

FY2022 discounted savings =    $33,756 X 95% = $32,069 

FY2023 discounted savings =    $32,458 X 95% = $30,835 

                                                                         Total = $892,070 

Discounted project costs:    

FY 2000      $82,150 

FY 2001      $71,202 

FY 2002      $16,642 

                                Total = $169,994 

BENEFIT/COST RATIO: 

B/C = $892,070 / $169,994 = 5.25 

BENEFIT ATTRIBUTABLE TO STDP: 5.25 X $74,700 = $392,175 

PNV OF PROJECT:

$892,070 - $169,994 = $722,076 

PNV OF STDP: 

$392,175 - $74,700 = $317,475 
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