Special Technology Development Program
 Progress Report

PROJECT NUMBER:  R5-2002-01

PROJECT TITLE:  Development of methods to quantify insect born inoculum and the potential to incite new black stain root disease centers in eastside pine ecosystems 

PROJECT STATUS:  Continuing (funds are being requested for the next fiscal year to continue the project)

EXPECTED PROJECT DURATION:  three years

ORIGINAL EXPECTED COMPLETION DATE OF THE PROJECT:  2005

EXPECTED COMPLETION DATE OF THE PROJECT:  2005
SUBJECT:  
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STATUS OF SUBJECT SPECIES: native

PROJECT OBJECTIVES:  

1) Develop a reliable method to demonstrate and quantify inoculum potential carried by putative vectors of Leptographium wageneri. 

2) Define stand and tree conditions contributing to new black-stain infection centers.

BRIEF DESCRIPTION OF THE PROJECT: 

Year One:

· Stand selection (black stain infected).

· Pathogen isolation from infected roots.

· Trapping configuration set-up.

· Insect trapping and identification. 

· DNA Isolation and characterization.

Year Two:

· Insect trapping

· Quantification and assessment of inoculum by insect species

· Tree vigor assessment (added in FY02)

· Root inoculation (added in FY02)

Year Three:

· Assessment of artificially induced infection.

· Construct conceptual model —re/ insect populations and proportion vectoring pathogen from DNA analyses, inoculum vs. tree / stand conditions.

PROGRESS YEAR 1.

The study site selected was near Poison Lake on the Lassen National Forest.  A randomized complete block design with four treatments replicated four times was established for a previous TDP and also used for this project. Each treatment plot, (burn only, subsoil only, subsoil and burn, and untreated control), is six acres. Subsoiling and prescribed burning treatments were carried out in the spring and fall of 2001, respectively. A pre-treatment mortality and symptom survey was conducted prior to treatment initiation. 

Because we have developed a solid database at the Poison Lake site from the previous Technology Development Proposal, and because this database allows for continuity and expansion of existing information as a result of a well-established experimental design, the current TDP was modified to maximize the utilization of information gathered.  In addition to the activities outlined in the original proposal, we have added, at no additional cost, a significantly enhanced investigation that will accomplish the objectives outlined in the current proposal by increasing the amount of information that strengthens the foundation on which the technology is developed.    

This additional information gained is a result of the site treatments established at Poison Lake from the previous TD proposal, namely, the prescribed burning and subsoiling treatment combinations.  We incorporated these in the study assessment effect of inoculum potential of spores as it relates to infection and different degrees of tree vigor, which we have discovered, are pronounced on this study site as a result of those treatments from the previous TD proposal.  Fine root damage assessments are another means of assessing and explaining the tree vigor status we observe.  The treatment effects of prescribed burning and the presence of black-stain root disease presented a unique opportunity to combine elements of the past and current proposal into the next logical step—to assess and define stand condition relating to development of black-stain root disease.  Thus, the accomplishments below reflect the changes in approach we undertook in the current TD proposal.  The changes in approach do not change the original objectives.      

A post-treatment survey was conducted during spring 2002 to document mortality and symptomatic trees.  Root isolations and sampling for root damage was also accomplished during the spring of 2002.  In the burn treatment plots, bole scorching, crown symptoms, and mortality were observed with a high rate of occurrence.  All symptomatic trees were marked and characterized according to crown symptom expression.  In June and September of 2002, sucrose synthase, along with other sugar metabolizing enzymes were assayed from selected trees.  These tests are related to degree of tree stress and vigor.  Fine root samples were also obtained from selected fire scorched and non-scorched trees during June and August, 2002.  [A pilot study involving experimental inoculation of roots with an isolate of L. wageneri was conducted during June 2002 to gain information on tree response to initial infection.  After eight weeks, the inoculated roots were re-excavated and lesions from inoculation and blank control wounds were excised and transported to the Tree Root Biology  (TRB) laboratory in Athens, GA for further analysis.] 

Data from these activities will be analyzed during the fall/winter 2002/2003.  Preliminary observations indicate:

1).  Sucrose synthase activity was low in June, but was approximately 50-fold higher in September.  Treatment effects are now being analyzed.

2).  Analyses of fine-root samples are also being conducted via ergosterol analysis to determine live fungal biomass.  On-site macroscopic observations indicate a marked difference in appearance and amount of live fine roots between the scorched and non-scorched trees.  Trees that suffered scorch have noticeably drier, less abundant fine roots.  This observation was prominent in both June and August. 

3).  Individual trees respond to live L. wageneri inoculum by forming a resinous lesion at least 10 fold larger than an equivalent size mechanical wound.  Lesions have been measured, isolations performed to determine extent of fungal colonization, and further analyses will be performed during the fall/winter of 2002/2003.  Initial and rough observations indicate lesions from burned plot tree roots were less resinous than those from control plots. The information gained will be used to design the planned studies for 2003 relative to inoculum potential versus season experiments.    

4).  Mortality surveys revealed increased symptomatic and mortality trees on burned plots versus control and subsoiled only plots.  Black stain incidence appeared to be masked by excessive bole scorch and by fire-damage of woody roots lying near the soil surface. The bole scorching probably resulted in damaged cambium and, consequently, tree death.  Many trees that were asymptomatic in the spring were observed to be symptomatic or dead in August   Further surveys will be conducted over the project years, possibly twice per year to document continuing mortality.  One new black-stain disease center was discovered in August, 2002, in a control plot. 

Data from these activities will be analyzed and used to formulate strategy for 2003 field season collections and experiments.  

Insect Trapping

Four traps per plot (64 traps) and 4 additional traps outside of the experimental area were installed April 5, 2002.  Insects were trapped using funnel traps baited with the standard ethanol lure (Phero Tech Inc.) and UHR alpha pinene lure (Phero Tech Inc.)  Insects were collected weekly from date of installation through June 20, 2002.  Insects have been identified and forwarded for DNA testing.

DNA characterizations of L. wageneri from potential insect vectors.  

DNA primers were designed from pure cultures of L. wageneri isolated from symptomatic trees on the Poison Lake site.  Initial tests to determine if these L. wageneri DNA primers are specific and do not cross-react with other related fungi show promise.  Further tests are now underway.  

FHP LEAD CONTACT (FHP person submitting proposal):

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax
Sheri Smith
FHP, Lassen National Forest                          530-252-6667

                                                                                                                           ssmith@fs.fed.us
                                                                                                                            530-252-6428

FHP LEAD INVOLVEMENT (add lines as necessary):
Role

                             Time Commitment

       Insect trapping, insect speciation, stand/site assessment                                   4 weeks

PRINCIPAL INVESTIGATOR(S):

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax

William J. Otrosina
Southern Research Station
706 559 4295
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Athens, GA  30677                                         706-559-4291

Matteo Garbelotto
University of California
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Berkeley, CA 



PRINCIPAL INVESTIGATOR(S) INVOLVEMENT (add lines as necessary):

Name
Role

Time Commitment

Otrosina
Inoculation studies, isolation,
50%


tree vigor assessment 

Garbelotto
DNA isolation, characterization
25%

COOPERATORS: 

Name
Affiliation (Office or Dept.)
Phone, E-mail, Fax

Al Vazquez
Lassen NF
530-257-6428

                                                                                                                           avazquez@fs.fed.us
                                                                                                                           530-252-5803

Stanley J. Zarnoch
Southern Research Station                              828 259 0515

                                                   Asheville, NC                                                  szarnoch@fs.fed.us
COOPERATOR INVOLVEMENT (add lines as necessary):

Name
Role

Time Commitment

       Vazquez
Site selection

5%

       Zarnoch


Statistical design, analyses


5%

PRODUCTS AND DUE DATES:  

End of FY 2002—DNA markers developed.  

End of FY 2004—physiological and pathological data evaluated and draft conceptual model developed.  Publications and reports completed by beginning of 2005.

STATUS OF PRODUCTS/PRESENTATIONS:  

The project is on track as planned.  The Region considers current progress to be acceptable.

ACCOMPLISHMENTS TO DATE: 

As outlined above under Progress Year 1. 

FUNDS OBLIGATED FROM BEGINNING OF PROJECT THROUGH CURRENT FISCAL YEAR: 
	
	Item
	Requested Funding
	Received Funding
	Expended Funding

	FY02
	
	
	
	

	Administration
	Salary
	$13,000
	
	

	
	Overhead
	$ 5,550
	
	

	
	Travel
	$ 4,000
	
	

	Procurements
	Contracting
	$15,000 (DNA Analyses)
	
	

	
	Equipment
	
	
	

	
	Supplies
	$ 5,000
	
	

	YEAR TOTALS
	
	$ 42,550
	$40,000
	


	FY 03
	
	
	
	

	Administration
	Salary
	$13,500
	
	

	
	Overhead
	$ 3,675
	
	

	
	Travel
	$ 5,000
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	$ 6,000
	
	

	YEAR TOTALS
	
	$28,175
	
	


	FY 2004
	
	Requested FHP STDP Funding
	Other Source Funding
	Source

	Administration
	Salary
	$14,000
	
	

	
	Overhead
	$ 3,825
	
	

	
	Travel
	$ 5,500
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	$ 6,000
	
	

	
	
	
	
	

	YEAR TOTALS
	
	$29,325
	$75,000
	Southern

	
	
	
	
	Research

	PROJECT TOTALS
	
	$100,050
	$225,000
	Station


FUNDS NOT USED FROM PREVIOUS FISCAL YEAR: NONE 

EXPECTED BUDGET FOR NEXT FISCAL YEAR: (include both monetary and in-kind, excluding FHP base funding and salaries): 

	
	Item
	Requested FHP STDP Funding
	Other-Source Funding
	Source

	Administration
	Salary
	$13,500
	
	

	
	Overhead
	$ 3,675
	
	

	
	Travel
	$ 5,000
	
	

	Procurements
	Contracting
	
	
	

	
	Equipment
	
	
	

	
	Supplies
	$ 6,000
	
	Southern

	Totals
	
	$28,175
	$75,000
	Research

	
	
	
	
	Station


STDP FUNDING NEEDED:  
Total estimated additional future funding needed beyond the current fiscal year:

Estimated STDP funding needed in remaining year(s) of the project by fiscal year.  Show separately the funding to be requested/provided from other sources (extend the table as necessary).

	Fiscal Year
	STDP Funding
	Other-Source Funding
	Source

	FY03
	$28,175
	$75,000
	Southern Res. Station

	FY04
	$29,325
	$75,000
	Southern Res. Station

	TOTAL
	$57,500
	$150,000
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