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FHP TECHNOLOGY DEVELOPMENT PROJECT PROGRESS REPORT
PROJECT STATUS:  Two year Progress Report

PROJECT NUMBER:  R8-2000-00

PROJECT TITLE:
Improved Sampling Procedure for population estimation of the Hemlock Woolly Adelgid on Eastern Hemlock Trees

SUBJECT:
Hemlock woolly adelgid, exotic pest, monitoring pest, estimating impact of natural enemies, sampling procedures, hazard rating, risk rating 

PROJECT OBJECTIVES:


1.
To develop a binomial sampling procedure that estimates hemlock woolly adelgid (HWA) density on a per tree basis.  Such a protocol would be simpler than the currently used procedure requiring total counts on x number of twig sections. 

2.
Evaluate the role of tree and site measures as potential covariates for integration into the binomial sampling procedure.

3.
Develop a website that calculates the population estimates for the user.

BRIEF DESCRIPTION OF PROJECT:  A previous effort to create a binomial sampling procedure for estimating HWA population density showed great promise.  Its flaw was the inability to use the same underlying relationship, between proportion of twigs infested and number of HWA with a predetermined threshold, from one site to the next.  We propose to build on this first effort and devise a procedure that can be used for all hemlock stands infested with HWA.  We will do this by sampling more sites across the geographic range of HWA and collecting additional data associated with the health of infested trees.  These tree or site measures may serve as covariates that can be used to stabilize the relationship from site to site and result in the creation of either a standard protocol for all sites, or a modifiable protocol that depends on certain site or tree characteristics.  The data collected may allow us to develop a risk-rating method for trees and help initiate the process of harzard-rating hemlock stands.  Data collected from plots will be used to build the statistical model from which the procedure will be based.  The model will then be validated in randomly selected HWA infested stands to determine how accurate the model is.  A website will be developed that will allow for data input and calculate population estimates.  

FHP PERSON WHO WILL LEAD THE PROJECT:  James R. Rhea, Asheville, NC.

PRINCIPAL INVESTIGATOR: Dr. Scott M. Salom, Associate Professor, Dept. of Entomology, Virginia Tech, Blacksburg, VA Tech, Blacksburg, VA. 

COOPERATORS:  Dr. Harold Burkhart and Ralph Amateis, Virginia Tech; Dr. John Karish and Richard Evans, USDA, NPS; Dr. Richard Reardon, USDA Forest Service, FHTET.

ACCOMPLISHMENTS AND RESULTS  FROM THIS PAST YEAR:

1.  We have established 5 plots of 10 trees in newly infested local hemlock stands for baseline monitoring.  The objective is to follow HWA population and tree health over the course of an infestation, from first colonization to death or near death of the trees. The 2000 sistens and 2001 progrediens generations have been sampled.  Eight branches were sampled per tree, one from each cardinal direction from both the low and mid crown.  The number of live and dead settled nymphs on the first 5cm of new and old growth was counted on 8 twigs per branch.  Two infested twigs per branch were stored in alcohol for examination under the microsope to determine average developmental stage.  Other branch measurements included the length of new growth, proportion of dead twigs and twigs with new growth.  Two trees within each plot were randomly chosen for stem injection of Merit® in June 2001.  These trees will serve as within plot control trees.  We are in the process of making all site and tree measures listed in the proposal to determine whether there is a measureable covariate to help unify the presence-absence/population density of HWA relationship across different stands and locations.  Water potentials of the 10 trees within each plot are being monitored approximately every 3 weeks.  Water relations in the plots will likely be related to various site  measures we will make such as soil type, aspect, and slope.

Table 1.  Summary of adelgid populations at baseline plots

	Site
	Mean number of adeligds/5cm
	
	Mean proportion of twigs infested

	
	2000
	2001
	increase
	
	2000
	2001
	increase

	1
	1.64
	8.92
	7.27
	
	.42
	.74
	.33

	2
	1.68
	3.82
	2.13
	
	.21
	.41
	.2

	3
	3.15
	11.67
	8.52
	
	.42
	.92
	.5

	4
	.77
	2.25
	1.47
	
	.09
	.36
	.27

	5
	.39
	1.75
	1.37
	
	.11
	.36
	.25


2.  We have started to create a GIS database for spatial analysis of HWA populations within plots and sites.  A spatial stem map of each plot has been created in GIS and we are currently working on incorporating other site and tree measures to build the database.

3.  We have identified 3 sites near Scranton, PA to sample for the 2001/2002 season.  Two plots of 10 trees have been established at each site.  The three sites represent sites with low, moderate and high infestation levels.  In these plots, we will sample the 2001 sistens and 2002 progrediens generations, following the same protocol as we have for the baseline plots in Virginia.  

4.  A pilot study designed to evaluate the the effect of drought stress on hemlock-HWA interactions was run in the greenhouse in the spring of 2001.  Hemlock seedlings were randomly assigned to either an infested or unifested group, and within each group were assigned to either a low, moderate or no water stress  treatment.  Seelings in the infested group were artificially iinfested by attaching infested twigs containing mature sistens ovisacs and allowing crawlers to settle.  Unfortunately this experiment was cut short due to an infestion of spider mites which could not be treated without affecting adelgid populations.  New hemlock seedlings were ordered and planted in April 2001, for use in the full experiment planned for the spring of 2002.  
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FIRST YEAR FUNDED:  FY 2000

YEAR SCHEDULED TO END:  FY 2002 

ACTUAL YEAR TO END:  FY 2003 

PRODUCTS AND DUE DATES IDENTIFIED IN ORIGINAL PROPOSAL: A modified binomial sampling procedure will be made available to potential users.  Instructions for its use will be made available in a Forest Service publication and from a website that will also calculate the estimates for the user.

STATUS OF PRODUCTS:  Too early into the project to have anything to show.

FUNDS OBLIGATED FROM BEGINNING OF PROJECT THROUGH END OF FY 2001 :  $42,928

Funds requested for FY 2002-2003-$19,259.00







