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Western Defoliators Working Group, October 26, 2005

Report by Natural Resources Canada, Canadian Forest Service – Pacific Region

Victoria, British Columbia

Imre S. Otvos

Under the Coop Agreement, my group is continuing to maintain the Goose Lake strain of the Douglas-fir tussock moth (DFTM) in laboratory culture.

In addition, we also conducted a survey of genotypic variation of the Douglas-fir tussock moth virus, based on the larvae we reared from egg masses (EM) sent to us between 1999-2001 from the states of California, Washington, Oregon and Idaho by the USDA Forest Service and State Agencies for Washington and Idaho (Table 1). 

Table 1. Egg masses collected from various locations in the United States and sent to PFC for determination of virus incidence and percent egg parasitism.

	YEAR COLL.
	STATE
	NO. LOCATIONS
	NO. REARED
	REARING DATE (@ PFC)
	%

	
	
	
	
	
	VIRUS
	PARA

	Jan., 1999
	CA
	5 sites Sequoia & Kings Canyon National Parks
	245
	April, 1999
	21.9

(16.4 – 33.5)
	0.0

	Fall, 1999
	ID
	11 sites (only 4 sites had sufficient no. of EM)
	48
	Spring, 2000
	0.0
	0.1

(0.0 – 0.3)

	Fall, 1999
	OR
	4 sites
	60
	Spring, 2000
	0.9

(0.0 – 1.4)
	0.1

(0.0 – 0.1)

	Fall, 2000
	ID
	4 sites
	145
	Spring, 2001
	0.4

(0.0 – 0.9)
	0.4

(0.1 – 1.0)

	Fall, 2000
	OR
	9 sites (only 2 sites had sufficient no. of EM)
	23
	Spring, 2001
	0.8

(0.5 – 1.3)
	0.1

(0.0 – 0.4)

	Fall, 2000
	WA
	2 sites
	45
	Spring, 2001
	14.4

(12.6 – 17.4)
	5.4

(5.3 – 5.7)

	Fall, 2001
	ID
	5 zones (24 misc. sites)
	43
	May, 2002
	0.6

(0.0 – 6.4)
	2.9

(2.1 – 3.7)

	Fall, 2001
	WA
	4 sites
	59
	May, 2002
	0.3

(0.0 – 0.9)
	0.3

(0.0 – 0.9)


For the incidence of virus determination we followed the method described by Stelzer (1979). This involved rearing 25 larvae for 2 weeks from each of 50 egg masses, if available, and making microscope slide smears from the dead larvae that were then examined for the presence of polyhedral inclusion bodies (PIBs) under compound microscop. The cadavers were saved and the viral DNA was extracted according to the method described by Williams and Otvos (2005). The most interesting result was that there were more sites with single-embedded viral PIBs (OpSNPV) in the U.S., then multi-embedded PIBs (OpMNPV) the latter were more commonly found in BC.

In 2005, we received virus-killed dead DFTM larvae from New Mexico. This was the first time that virus-killed larvae were observed and collected in New Mexico, thanks to Terry Rogers. Viral DNA will be extracted from these larvae to determine if the virus is a New Mexico strain or whether it spread from the adjacent valley that was treated with TM-Biocontrol-1 in the 1970s. 

We also received, in October 2005, DFTM egg masses from New Mexico (again thanks to Terry Rogers, and Iral Ragenovich), and more recently, from Idaho (thanks to David Beckman and Lee Pedersen). New Mexico egg masses were collected from 2 locations, from the east (23) and west (77) sides of the Sandia Mountains, for a total of 100 EM. Idaho egg masses were collected from the southeastern corner of the state, at 6 locations in Pleasant View Hills (all within a 6 mile distance), about 10 miles west of Malad City. A total of 158 egg masses were collected; 23, 31, 25, 27, 25 and 27 egg masses from the 6 locations, respectively. We may also receive egg masses from the new, increasing population in California. 
To determine incidence of viral infection and percent parasitism for one location (based on rearing 50 egg masses), the cost is ca. $700 for disposable supplies, and $2,000 for salary. The process is labor intensive and time consuming as 25 larvae are reared from each of the 50 egg masses for 2 weeks, smears are made of all dead larvae, and the smears are then examined under a compound microscope for the presence of PIBs. If only 25 to 30 egg masses are collected from each site, these can still be used to determine virus incidence and egg parasitism, and the cost of determining the level of naturally occurring virus and egg parasitism would be ca. $1,350.

A sub-sample of 50 – 100 eggs is reared individually from each egg mass to determine parasitism. There are two main egg parasitoids of the DFTM: Telenomus and Trichogramma. Only one adult Telenomus emerges from a single DFTM egg, while 3 – 11 (
[image: image1.wmf]x

= 6) Trichogramma can emerge from a single egg. To further complicate determination of egg parasitism, Trichogramma emerge before larval hatch and are capable of parasitizing the unparasitized DFTM eggs in the same egg mass. This ability of Trichogramma to makes it mandatory to rear the DFTM eggs individually for accurate determination of percent parasitism. 

We have been working on the development of a virus detection kit that could be used in the field that would reduce this high cost of the currently used method of virus determination, and would allow virus detection in live larvae or egg masses in the field as they are collected. 

Progress on the development of a virus detection kit for use in the field

An integral part of the pest management system developed for the Douglas-fir tussock moth (DFTM) involves monitoring the incidence of the virus in field populations of DFTM (Shepherd et al., 1984; Otvos et al., 1987). The current monitoring system requires collecting egg masses from the field, cold treating them for 3½ to 4 months to break diapause [if the egg masses were collected before temperatures dropped to 5°C (41°F) at night in the field], larval hatch usually occurs 10-12 days later after the eggs were placed into rearing. Twenty-five larvae are reared  from each of the 50 EM for 2 weeks, then smearing is made of the dead larvae that are examined microscopically for the presence of virus particles (polyhedral inclusion bodies or PIBs) (Stelzer, 1979). This method cannot accurately detect virus at concentrations lower than 106 PIBs (Kaupp and Ebling, 1993). The aim of the virus detection kit project was to develop one or more methods for detecting the DFTM virus (OpNPV).

We developed an ELISA system that permits detection of OpNPV (in larvae) that is specific both to the single (OpSNPV) and multiple-occluded (OpMNPV) varieties of the virus. The ELISA system cannot detect fewer than 835 purified PIBs. We also developed a modified ELISA system to detect OpMNPV contamination on the surfaces of artificially seeded DFTM EM. We found that the ELISA system cannot detect virus when there are fewer than 5,000 PIBs (in unpurified “slurry” made by “washing” the egg-mass), which is similar in sensitivity to the method currently used (counting stained PIBs using a compound microscope). However, the new ELISA system has the advantage of providing quantifiable data months in advance of the currently used method. At present, we do not know how many PIBs are on one field collected EM. It would be highly desirable to determine this by “washing” field collected DFTM egg masses, then counting the PIBs. We would be happy to receive financial contributions for this work.

We also developed a second antibody-based detection system (dipstick method) that can be used for on-site evaluation of virus incidence. However, this method is only sensitive enough to detect 5,350 OpMNPV PIBs in a sample. But the dipstick method is capable of detecting virus in infected larvae, without purification of the test sample. It is hoped that he system can be  futher developed to be semi-quantitative (when known samples or visual charts are provided to the end user). The dipstick method is not as sensitive as the ELISA system; however, the dipstick method requires only 2 hours for the analysis of test samples, and is applicable for on-site field analysis. 

We plan to develop a third method, a lateral-flow system, which is designed for on-site diagnosis and would take less than 2 hours to perform the analysis.
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� This table may be useful to people new to DFTM.
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