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Diane Hildebrand, Acting Chair
The 22nd Annual Nursery Pathology Workshop was held in conjunction with WIFDWC on Monday, August 18, 2003, from 12:30 pm to 5 pm. Ten participants included state, federal, and industrial forest pathologists involved in forest tree nurseries, and other interested individuals. Thanks to Katy Marshall for organizing and hosting the workshop this year at J. Herbert Stone Nursery.

The Western Nursery Pathology Workshop was made an official WIFDWC committee, the Nursery Pathology Committee. We will continue to meet on the Monday afternoon in conjunction with WIFDWC each year. Bob James is the Chair of the committee.
Meeting________________________
News and Notes
Tom Landis—Volume 5 of the Container Manual is being scanned onto CD in Adobe PDF and MS Word. Working on a two-CD version with high quality graphics and pictures. Tom will have completed 30 years with the USDA Forest Service on December 17, 2003, and is planning to retire. He hopes to contract back to continue working on Forest Nursery Notes and volume 7 of the Container Manual.

Diane Hildebrand—The results of the first phase of the USFS Alternatives to Fumigation project (1993 to 1998) will be published as a PNW General Technical Report hopefully next year. Co-authors are Diane Hildebrand, Jeff Stone, Bob James, and Susan Frankel.

Discussion
Faith Campbell (American Lands Alliance), and others—Old-fashioned methods of back-crossing American chestnut with resistant chestnuts from other countries is looking successful. Resulting hybrid so far is 90 percent American chestnut and is still resistant to chestnut blight.

Katy Marshall—Sporadic outbreaks of cypress canker on Port-Orford-cedar at Dorena Genetic Resource Center are caused by Seiridium cardinale. Using methods described by Art McCain in 1977, and assistance and advice from Jeff Stone (OSU) and Jean Williams-Woodward (University of Georgia), I designed an inoculation trial to test the effectiveness of several fungicides. Artificial inoculation of seedlings with mycelial plugs followed by ninety days incubation was most successful. Fungicides tested were Cleary 3336, Daconil, and Champ (tri-basic copper). Cleary 3336 was most effective.

A monitoring study of 2+0 DF in Field K at Stone Nursery showed that falldown in survival of some seedlots of 2+0 DF survival after outplanting was probably not due to hidden root disease. There were very few seedlings with healthy tops but diseased roots in samples I took at packing (after freezer storage and after district cooler storage). However, the proportion of seedlings with visually healthy roots that were colonized by Cylindrocarpon increased during cooler storage and after outplanting. These may have been saprophytic or potentially pathogenic species of Cylindrocarpon, so their role and possible effect on seedling roots was not clear. At the end of the study, almost the same proportion of randomly sampled healthy and dying seedling roots were colonized by Fusarium or Cylindrocarpon. About half of the seedlings had unusually pale foliage on the upper half of the stem. Nutrient analysis of foliage from one seedlot indicated that the pale needles were very low in nitrogen. This might also have contributed to poor performance.

Corky, decayed roots associated with Cylindrocarpon destructans has been causing problems on bareroot western white pine at J. Herbert Stone Nursery. In some seedlots there is a high percentage of cull. Disease appears to be most severe in beds adjacent to irrigation lines, suggesting that over-watering may predispose seedlings to disease. Similar corky root symptoms are associated with the nematode Xiphenema in Douglas-fir. However, these symptoms have not been found on Douglas-fir at Stone Nursery.

John Browning—1. Weyerhaeuser is in second round of testing metam-sodium and chloropicrin as alternative fumigants. 

2. Late spring fumigation with MBC resulted in transplant mortality, when incomplete de-gassing of the fumigant occurred prior to transplanting. Gas testing in the soil was not an adequate indicator of when it was safe to plant! Growers pushed to get transplants into the ground by mid-May (although fumigation was delayed until late April 2003). 

3. DF 1+1 stunting during the first growing season after fallow was associated with high nematode counts (fungal feeders). These nematodes could be found on surface sterilized roots of both seedlings (1+0) and seedlings after transplanting. The importance of nematodes in transplant disease complexes has yet to be determined.

4. Interactions between glyphosate (Roundup) and Cylindrocarpon didymum were examined in a greenhouse study. Seedlings treated with glyphosate (140 ppm product) were damaged (80 percent mortality), but seedlings treated with both glyphosate and Cylindrocarpon had less damage. Seedlings treated with Cylindrocarpon were smaller than control seedlings, which were the largest in the four treatments. The pathogenicity of Cylindrocarpon didymum is uncertain, and it may be functioning merely as a saprophyte on root tissue. The inoculation established that macroconidia are a potent source of root infection, and that the organism demonstrated the ability to colonize new root tissue during the experiment.

Bob James—Provided a written summary of his nursery work, which follows with annotations from the meeting.

Current Projects: 1. Tests to evaluate alternatives to pre-plant soil fumigation with methyl bromide/chloropicrin (MBC) at the Lone Peak Nursery, Draper, UT (Utah Department of Natural Resources)

2. Tests to bare fallowing with periodic cultivation and chloropicrin (only) to the standard MBC fumigation for their effects on production of bare root bitterbrush seedlings
3. Tests to evaluate effects of various Brassica green manure crops, meal amendments and formulations of the biocontrol agent Trichoderma harzianum (locally developed) on production of bare root white pine seedlings at the USDA Forest Service Coeur d’Alene Nursery and on ponderosa pine seedlings at the USDA Forest Service Lucky Peak Nursery, Boise, ID (In cooperation with the University of Idaho).

4. Two tests completed at Coeur d’Alene and one at Lucky Peak Nurseries,  a fourth test planned assessing Brassica meal amendments at Coeur d’Alene.

5. Tests to evaluate alternative heat treatments to sterilize styroblock containers and forest nursery soil (In cooperation with the USDA Forest Service Missoula Technology & Development Center).

6. Initial tests completed assessing dry heat (including radio frequency waves) on containers and soil treatment tests are underway
7. Molecular characterization of populations of Fusarium oxysporum from forest tree nurseries (In cooperation with the USDA Forest Service Rocky Mountain Research Station, Moscow, ID).

8. Work beginning in the fall of 2003 to compare isolates from different conifer seedlings (healthy and diseased) as well as those from forest nursery soil; comparisons also between pathogenic and non-pathogenic isolates
9. Etiology and control of Douglas-fir stem and branch cankers and stem dieback at the Webster Nursery (Washington Department of Natural Resources, Olympia, WA)
10. Fungal associates to be identified and nutrient manipulation effects on cankering to be determined. Isolated mostly Phoma eupyrena. Cracks in stem epidermis sometimes get infected, then get breakage and dieback.

11. Evaluation of the efficacy of T-22 formulations of Trichoderma harzianum (used to be called SoilGuard) to control root diseases (primarily seed-borne Fusarium) of container-grown seedlings at several nurseries in the Pacific Northwest (In cooperation with the Southern Forest Experiment Station, Moscow, ID).

12. Several container nurseries in Washington and Idaho to evaluate commercial formulations of T-22 (applied through irrigation system, shortly after emergence) to reduce impact of damping-off and root disease on different conifer and non-conifer seedling species.

Recent Evaluations: 1. Fusarium blight of container-grown ponderosa pine seedlings (Montana State Nursery, Missoula). Blight started on scattered secondary needle fascicles and moved to main stems. One third of crop lost in a few weeks. Mostly F. avanaceum, F. sporotrichiodes, and F. proliferatum. Roots healthy but contained F. proliferatum. Controlled by fungicides, for example, Cleary’s.

2. Fusarium root disease of bare root 1-0 western white pine and Douglas-fir seedlings (USDA Forest Service Nursery, Coeur d’Alene, Idaho).

3. Cytospora blight of bare root red oak seedlings (USDA Forest Service Bessey Nursery, Nebraska).

4. Root disease of thinleaf alder seedlings (Lone Peak Conservation Nursery, Draper, Utah). Too wet, but drying winds cause mortality if don’t keep wet.

5. Stem blight of golden willow cuttings (Montana State Nursery, Missoula). In cold storage, Venturia (shepherd’s crook).

6. Epiphytic root fungal growth on container-grown white pine seedlings (Pelton Reforestation Ltd., Alberta, Canada).

7. Storage mold associated with treatments of container-grown western red-cedar seedlings with the animal repellent Plantskydd® (blood-based) (USDA Forest Service Nursery, Coeur d’Alene, ID). Can’t dip seedlings before storage.

8. Effects of the animal repellent Plantskydd® on colonization of styroblock containers with potentially-pathogenic fungi.

9. Etiology of whitebark pine container seedling mortality (USDA Forest Service Nursery, Coeur d’Alene, ID).

10. Phoma tip blight of eastern and western white pine seedlings (Dorena Tree Improvement Center, OR).

11. Cylindrocarpon destructans-associated root disease of container-grown western white pine tree improvement stock (USDA Forest Service Nursery, Coeur d’Alene, ID). Not sure if Xiphenema involved.

12. Thelephora terrestris causing stunting of container-grown Douglas-fir seedlings (USDA Forest Service Nursery, Coeur d’Alene, ID). Growth of fruiting body clogs drain hole of container.

13. Contamination of Douglas-fir seedlots with potentially-pathogenic fungi (Idaho Department of Lands); post-stratification.

14. Root binding of container-grown ponderosa pine seedlings and associations with potentially-pathogenic organisms (CalForest Nursery, Etna, CA); kept too long in containers.

15. Cotyledon blight of container-grown western larch seedlings (Potlatch Nursery, Lewiston, ID); seed-borne Fusarium.

16. Rapid mortality of container-grown bitterbrush seedlings (USDA Forest Service Lucky Peak Nursery, Boise, ID); heat damage.

17. Stem cankers of container-grown Douglas-fir seedlings (Washington State University Extension- Puyallup, WA).

18. Leaf spot and stem dieback of container-grown aspen seedlings and Rhytisma tar spot of container-grown maple seedlings (Reggear Tree Farm, McCall, ID).

19. Container-grown conifer seedling diseases and assays of Douglas-fir seed for potential pathogens (Hawaii Agriculture Research Center, Hilo, HI).

Sudden Oak Death (SOD)

Gary Chastagner—The recent detection of Phytophthora ramorum on ornamental plants at several commercial nurseries in Oregon and Washington has generated a lot of concern within the Pacific Northwest (PNW) nursery and Christmas tree industries. Douglas-fir is one the current regulated hosts of this pathogen and a shoot dieback on grand fir Christmas trees at a site in California that is adjacent to a mixed wooded area containing highly susceptible bay laurel trees has recently been confirmed to be caused by this pathogen. 

Although no P. ramorum has been detected in any Christmas tree fields or conifer nurseries in the PNW, these industries are at risk of potential disruptions in the shipment of trees and nursery stock if efforts to eradicate this pathogen are unsuccessful and the pathogen spreads into other areas in western Oregon and Washington. During this past year, a cooperative project involving Washington State University and Oregon State University was initiated to determine the susceptibility of various conifer species to P. ramorum and identify fungicides that are effective in protecting conifers from this pathogen.

In an effort to better understand the potential impact this pathogen might have on the Christmas tree and conifer nursery industries, a series of inoculation studies were conducted to determine the potential susceptibility of foliage and shoots from 25 conifers and nine sources of intermountain Douglas-fir to P. ramorum. Symptoms associated with P. ramorum infections included needle blight, a shoot blight resulting from needle infections, and stem lesions resulting from the growth of the pathogen from infected needles/shoots into the 2002 wood. Growth stage had a significant effect on susceptibility. Douglas-fir shoots that were inoculated just after bud break were much more susceptible than those that were inoculated 2 to 8 weeks later. Twenty of the 25 conifers tested, including many of the important species that are used as Christmas trees throughout the world, were susceptible to P. ramorum. Some true firs were highly susceptible. 

The sensitivity of P. ramorum to 20 fungicides that are commonly used to manage Phytophthora diseases in agricultural and nursery crops has also been determined under laboratory conditions. The effect of each fungicide on mycelial growth and germination of zoospores was assessed by comparing the extent of growth or the percentage of germinated spores on fungicide-amended media to growth and germination on un-amended media. These studies indicate that a number of the tested fungicides were very effective in inhibiting P. ramorum mycelial growth and zoospore germination. This included systemic materials like dimethomorph as well as contacts like maneb. Mycelial growth was much more sensitive to some fungicides than were spores (for example, mefenozam), while spore germination was more affected than mycelial growth with others (for example, chlorothalonil). Additional studies are in progress to determine the effectiveness of these materials in protection Douglas-fir seedlings from infection by P. ramorum.

Susan Frankel—Occurrence of SOD in nurseries is major problem. There are questions about burying plants rather than burning them, and about the California practices of using redwood and Douglas-fir sawdust as growing medium, as well as natural sand and gravel. Bob Linderman in Corvallis and McDonald at Berkeley are testing growing media and longevity of inoculum.

Tour of J. Herbert Stone Nursery___
Thanks to Ken Wearstler, Nursery Manager, Steve Feigner, Culturist, and Dave Knight, Equipment Operator, for the nice tour of J. Herbert Stone Nursery. The highlight of the tour was the plantings using Q-plugs. This is a new and promising production technique for conifers at Stone Nursery. The Q-plug technology was developed for the vegetable transplanting industry. The Q-plug is smaller than a mini-plug and the potting medium includes a spongy polymer that holds the peat and other particles together. Seedlings are started in the Q-plugs in a commercial container greenhouse in January, when the commercial greenhouses are usually empty. In March, the Q-plugs are transplanted to the nursery beds. Transplanting the Q-plugs requires a special machine that loosens the plugs from the styroblock, and then a carousel transplanter designed to handle the small plugs. Plugs are sown in nine rows per bed. Seedlings grow in the field for one full summer and are lifted in winter. The resulting seedling will be larger than a 1+0, with a good root to shoot ratio. This stock type will be an improvement over the 1+0, especially for Douglas-fir. Q plugs might also be used to produce a large 2+0.
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