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Katy Marshall, Chair
Thirty-two people attended the committee breakfast on August 20th. The Chairperson suggested that someone volunteer to be the next committee chair. No one spoke up immediately, but later in the week Fred Baker volunteered for the position. An email message was sent after the meeting to canvas all committee members on the e-mail list. All responses were in favor, so Fred Baker will assume the duties of Chairperson with planning for WIFDWC 2004.

Discussion_____________________
Forest Insect and Disease Leaflets
B. Mathiasen reported on the status of dwarf mistletoe-related FIDLS (Forest Insect and Disease Leaflets). Almost all of them have now been revised. The two ponderosa pine dwarf mistletoe FIDLs have been combined into one. The text and images are at the Washington Office where they will be printed. John Pronos took the lead on revising the gray pine dwarf mistletoe FIDL. It will also be published by the WO. Pinyon pine dwarf mistletoe FIDLs are available from Mary Lou Fairweather and Dave Conklin. Fred Baker is working on the eastern dwarf mistletoe FIDL. Jerry Beatty is working on the western white pine/sugar pine dwarf mistletoe FIDLs. Lodgepole pine dwarf mistletoe may be the next one to revise. The Regions can also publish FIDLs using the current format. Revision of the Phoradendron FIDL will wait until J. Kuijt has completed work on the taxonomy.

Verbal Reports

During the round robin, attendees reported on their dwarf mistletoe-related projects. As usual there were more people than time. The following items were mentioned that were not submitted for the report:

J. Muir—Funding for the western hemlock dwarf mistletoe and tree growth model has been approved. He is interested in the effects on succession in western hemlock/western red-cedar forests.

J. Adams—The dwarf mistletoe spread model TDP (Technology Development Project) is progressing slowly. The model is intended to account for dwarf mistletoe spread in uneven-aged stands.

G. Filip—Working with H. Maffei on removing Douglas-fir dwarf mistletoe brooms from old growth trees in campgrounds. No indication yet whether it has improved tree vigor. They did not remove brooms from trees with DMR > 4.

B. Geils—Working with Kailen Mooney, PhD student at University of Colorado on insect communities associated with dwarf mistletoe in ponderosa pine. Continuing work on deposition the Forest Pathology Herbarium–Fort Collins, Mistletoe collection (assembled by Hawksworth and Wiens). Most of the collection is now with the herbaria at University of California Berkeley (UC) and Smithsonian National Herbarium (US). The remaining work includes cataloging the Phoradendron and dispersing the numerous duplicates. When the catalog is complete, he will publish a report documenting the disposition of all assessed sheets (over 5000).
A. Kanaskie—Working on dwarf mistletoe “enhancement” to create marbled murrelet nesting platforms in coastal western hemlock forest.

B. Mathiasen—Has two new graduate students. They will work on prescribed fire and dwarf mistletoe, and southwestern dwarf mistletoe and bark beetles on ponderosa pine. Continuing work on taxonomy of western hemlock dwarf mistletoe, dwarf mistletoes on Brewer spruce, and species in Central America.

H. Merler—Working on hazard ratings for lodgepole pine dwarf mistletoe-infected stands to revise reforestation contracts. Concerned that rapid increase of dwarf mistletoe in young stands is going undetected.

L. Roth—Continuing work at Pringle Butte. Concerned about dwarf mistletoe research and control being continued beyond one person’s career, and with agency commitment to reducing impacts of dwarf mistletoes. Convinced that resistant genes do exist although the level of heritability is not yet known.

B. Scharpf—Working as consultant on project with D. Ringnes (see VII. Genetics). Handbook of Pests of California Conifers, published by UC Berkeley, covering insects, diseases and animal damage, will be available through amazon.com.

B. van der Kamp—Has two students still working on mycoparasites of western hemlock dwarf mistletoe. A promising species is Neonectria (a weak canker fungus). It kills mistletoe infections completely by killing the host tissue. The only difficulty is that it requires a wound as an entry court.

D. Vogler—Continuing work on NASA study related to mycorrhizae.

Submitted Reports______________
I. Taxonomy, Hosts and Distribution

Dan Nickrent, Southern Illinois University, Carbondale, IL; M. García and M. Martín, Real Jardín Botánico, CSIC, Madrid, Spain; R. Mathiasen, Northern Arizona University, Flagstaff, AZ—Maximum parsimony analyses were conducted on two data partitions (separately and combined): nuclear ribosomal ITS sequences for all 42 currently recognized species of Arceuthobium; and chloroplast trnT-L-F sequences for 34 New World species. The trnT-L-F sequences, which vary widely in length depending upon taxon, contain three times less phylogenetic signal than ITS, although homoplasy for this partition is lower. Several of the clades obtained from analysis of nuclear ITS sequences are also recovered using trnT-L-F sequences such as A. guatemalense and A. pendens, the A. rubrum group, the A. vaginatum group, and the A. campylopodum group. A manuscript reporting our results has been submitted to the American Journal of Botany.

Robert Mathiasen, Northern Arizona University, Flagstaff, AZ—A manuscript reporting several years of work on the host range of western hemlock and mountain hemlock dwarf mistletoes in the Pacific Northwest has been submitted to Forest Science. Sixty mixed conifer stands in California, Oregon, Washington, or British Columbia infested with western hemlock or mountain hemlock dwarf mistletoe were sampled to compare host susceptibility. Temporary circular plots were established around dominant, severely infected principal hosts. More than 14,000 trees were sampled in 712 plots.

John Muir and Don Norris, BC Ministry of Forests, Forest Practices Branch, Victoria—We are continuing fieldwork to test a possible subspecies of A. americanum in southeastern British Columbia. We expect to undertake a detailed comparison of shoot lengths, diameters and numbers. So far, we have observed several weeks’ differences in anthesis and seed dispersal periods, plus some differences in the extent of systemic branch growth and size of stem swellings for the supposedly different subspecies. The subspecies also exhibits genetic differences based on the amplified fragment length polymorphism analyses reported by Jerome and Ford in Molecular Ecology 11:387–405; 407–420. 2002.

II. Physiology and Anatomy

III. Life Cycles

IV. Host-Parasite Relations
James T. Hoffman, USDA Forest Service, Region Four, Boise, ID—Field data are being collected from sixteen permanent plots in 45-year-old lodgepole pine stands in eastern Idaho. The 100-tree plots represent four replicates of four thinning regimes established in 1983. Plots have been re-measured every five-years. Objectives of the study are to determine:

· The effects of pre-commercial thinning on growth of infected lodgepole;

· The changes in dwarf mistletoe incidence and intensity over time;

· The effects of dwarf mistletoe parasitism on long-term growth and mortality of lodgepole pines.

The Intermountain Region has a system of 60 permanent mistletoe plots in a variety of host types. The primary function of these plots is to gather data for model validation, but some plots are also intended to examine dwarf mistletoe spread rates in clearcuts, spread dynamics after thinning treatments, and spread from overstory to understory in the wake of a bark beetle outbreak.

V. Effects on Hosts

S. Kenaley, R. Mathiasen, and C. Daugherty, Northern Arizona University, Flagstaff, AZ—Although we initiated a two-year field study to examine the effects of dwarf mistletoe infection on cone and seed production of ponderosa pine and pinyon pine in northern Arizona, poor cone and seed production during Fall 2002 has caused us to shift this research to a new topic. Because northern Arizona is undergoing a bark beetle outbreak due to the several dry years, we are now examining the relationship between bark beetle attack and level of dwarf mistletoe infection in ponderosa pine. Eight study areas have been selected during March and April with varying levels of dwarf mistletoe infection. Dwarf mistletoe infestations in these sites have been identified, and trees within each study area have been selected for monitoring in relation to bark beetle activity over the next several months. Trees with DMRs of 0 to 6 have been tagged and will be monitored for attacks.

VI. Ecology

T. Parker, R. Mathiasen, and C. Chambers, Northern Arizona University, Flagstaff, AZ—We compared attributes of breeding bird communities in 19 northern Arizona ponderosa pine stands infested with different levels of southwestern dwarf mistletoe. Of the 16 bird species we investigated, we detected a positive correlation between mean DMR, witches’ broom volume, or snag density and bird abundance for four bird species, a negative correlation for five species, and no relationship for seven species. Three of the four species that were positively correlated with dwarf mistletoe severity or snag density were cavity-nesting birds. As part of this research, we developed a witches’ broom rating system for use in ponderosa pine. We are preparing two manuscripts for publication based on the results of our work.

D. Russell, Bureau of Land Management, Medford (Oregon) District—During a ponderosa pine release study it was noted that many pine trees had formerly had dwarf mistletoe in their lower crowns. The infection had died out during stand development and ingrowth of Douglas-fir that increased stand density. The mistletoe had likely been prominent in the pine during the younger, open-growth phase, but was now of little evidence in old dead brooms. Thinning of the overall stand had lowered basal area from 160 to 100 ft2 surrounding individual pine, and increased tree vigor indices by 60 percent in five years, although this is still to low compared to historic stand levels on a site like this. Average pine age was about 155 years. Current crown percent is also low, approximately 35 percent. Evidently, ingrowth of Douglas-fir adjacent to pine decreased dwarf mistletoe development as well.

Bob Tinnin, retired from Portland State University, OR—Sharon Stanton (Dept. of Biology at Portland State University) is investigating the effects of fire on ponderosa pine that is either infected or not with dwarf mistletoe. She will be examining test plots in Oregon and Arizona before and after prescribed burns looking at such things as fuel loads, fire performance, and fire effects on the pine. She will also examine wood from broomed and normal branches to see whether infection changes the fuel quality of branch wood. This work is being done in cooperation with the US Forest Service and the National Park Service.
VII. Genetics

Dennis Ringnes, USDA Forest Service, Region Five Genetics Resource Program, Camino, CA—Identification and genetic assessment of resistance to Arceuthobium campylopodum in ponderosa pine. Six ponderosa pine were selected for resistance to dwarf mistletoe from within a 38 year-old plot established to monitor the rate of disease spread (Wagner 1965). All six parents were grafted and established in the Badger Hill Breeding Arboretum in 1965 as part of a continuing effort in ponderosa pine tree improvement in Region 5. As these grafts began to produce cones, controlled pollination was done between the clones. In 1993, Paul Stover, Central Zone Geneticist, inquired with PSW about any future plans for these clones. This resulting project was proposed to develop efficient techniques and methodology for the selection and testing of ponderosa pine parents for resistance to dwarf mistletoe. 

From 1993 to 1996, guidelines for selecting trees for potential resistance to dwarf mistletoe were developed and 109 candidates were selected on the eastside of the Plumas and Lassen National Forests, along with ten highly susceptible controls. Cones and scion wood were collected from most of these selections. In 1997, seedlings from 14 resistance candidates, 10 susceptible controls, and 20 control-crosses were outplanted at Badger Hill. The seedlings were planted in five test blocks, five seedlings per block (cross 366x302 only had seven plantable seedlings). Seedlings were planted in a five tree row plot design in Block 1 and were randomized in the other four blocks. In the winter of 1999–2000, the seedlings in Block 1 were inoculated with five dwarf mistletoe seeds per seedling. The other four blocks were inoculated during the following winter. Dwarf mistletoe seeds were placed at a needle fasicle on first year wood. Two additional inoculations have been done, applying 10 seeds per seedling in the winter of 2001–2002 and 20 seeds per seedling in 2002–2003.

Evaluation of the seedlings for dwarf mistletoe infections began with Block 1 in 2002. Infections were recorded and any plants were stripped from the branches to avoid unintended seed dispersal. In July 2003, all five blocks were evaluated for infections from the initial inoculations. Jay Kitzmiller ran a simple, one-way ANOVA on the data and provided the following input:
On the surface, the data appears to be taking some shape. However, the numbers have little meaning without, at minimum, standard errors of the means, and more desirable, a full analysis looking at normality of data, need to transform the counts or percent variation due to crosses, blocks, crosses by blocks, inoculation events (years), and unexplained error. At this point I think you are getting good separation between the extremes only, the best and the worst. I would have little confidence in those in-between the extremes at this point. It appears to me (without any analysis, other than the one-way ANOVA below), we will need nearly twice the data numbers in order to discriminate among the crosses and determine inheritance. Some data seem troublesome, for example 364x366 versus the reciprocal; also L-136-EL-C appears to be an outlier in its group; also 364 as female vs. male is highly variable. These kinds of things will need to be looked at closely to see if there is any reasonable explanation for them. Note the following table of simple one-way ANOVA (comparing group means) shows highly significant differences among groups, and fortunately they have very similar variances but with more than a two-fold difference in means.

	ANOVA: Single Factor

	SUMMARY

	Groups
	Count
	Sum
	Average
	Variance

	Grp 1 
	14
	55.83333
	3.988095
	8.244206

	Controls
	10
	74.07246
	7.407246
	7.724497

	Grp 2
	20
	58.89147
	2.944573
	8.014835

	ANOVA

	Source of Variation
	SS
	df
	MS
	F

	Between Groups
	134.6517
	2
	67.32587
	8.39074a

	Within Groups
	328.977
	41
	8.02383
	

	Total
	463.6287
	43
	 
	 

	a P-value=0.000882; F-critical=3.225679


More extensive analysis will be possible when the 2001–2002 inoculation cycle (ten seeds per seedling) is evaluated next year. Additional infections may also be found from the first inoculation cycle next year as well. During the summer of 2005, evaluation of the 2002–2003 inoculation cycle (20 seeds per seedling) will strengthen the analysis even more.
VIII. Management

James T. Hoffman, USDA Forest Service, Region Four, Boise, ID—Silvicultural Control, Dwarf mistletoe suppression efforts, including overstory removal, girdling, and sanitation thinning, will be conducted on 1,060 acres in the Intermountain Region (R-4) in 2003.

Brian Geils, RMRS, and Mary Lou Fairweather, FHP, Flagstaff, AZ—We re-measured the permanent plots Frank Hawksworth and Paul Lightle established at the South Rim of Grand Canyon in the 1950s. All areas had received some type of management including thinning, pruning, and/or prescribed burning. Although this is intended to be the close-out of the 1950s study, some of these plots will be used in a new study of dwarf mistletoe and prescribed fire interactions.

Simon Shamoun, Pacific Forestry Centre, and Bart van der Kamp, University of British Columbia, BC—Project Title,  Biological and Genetic Control Approaches for Management of Dwarf Mistletoes. The overall objectives of the project are to survey and collect fungal hyperparasites and to understand their biology, ecology and explore their potential use as biological control agents for dwarf mistletoes. Currently the focus of this research program is on biological control of western hemlock and lodgepole pine dwarf mistletoes. Most recently, research efforts are underway to explore the use of genetic control method for management of western hemlock dwarf mistletoe.
Field trials. Virulent isolates of two candidate fungi for biological control of hemlock dwarf mistletoe (Colletotrichum gloeosporioides (Penz.) Penz. & Sacc., a parasite of dwarf mistletoe shoots and fruit, and Neonectria neomacrospora (Booth & Samuels) Mantiri & Samuels, a parasite of mistletoe infected hemlock bark and possibly the endophytic system) were selected and tested for efficacy in a field trial at Spider Lake near Parksville. Conidia were produced in culture and applied in either a Stabileze formulation or in a sucrose-gelatin solution in late August. Mistletoe shoot, fruit and swelling characteristics were recorded before treatment and at 0.5, 1, 2, 3, 4 and 5 months after treatment. C. gloeosporioides reduced the current seed crop by more than 50 percent with virtually no difference between formulations. Analysis of shoot loss associated with C. gloeosporioides is in progress. N. neomacrospora produced sporodochia on the bark of wounded and inoculated DM swellings at significantly greater frequency than on parallel control treatments. It also caused a marked reduction in the number of healthy dwarf mistletoe shoots five months after treatment. Further work involving culturing and dissection is required to elucidate the mode of infection of N. neomacrospora infection.
Genetic resistance strategy for management of western hemlock dwarf mistletoe. Early results suggests levels of resistance to western hemlock dwarf mistletoe within western hemlock clones in conifer plantations in British Columbia. This study compares the susceptibility of hemlock from a broad range with the aim of identifying geographic trends, and partitioning of variation between provenance and family within provenance. This is intended as a preliminary trial to guide screening of hemlock seed orchard parents from Oregon, Washington and British Columbia with the purpose of allowing the creation of mistletoe-resistant seedlots. Six individuals from each of five open-pollinated families from ten sources were potted at age 1-year from seed, inoculated with the A. tsugense seeds collected from Woss, BC in the second year, and assessed for susceptibility at age four-years. Growth of mistletoe was not correlated with the growth of the host plant. Analysis of variance revealed significant variation in height at age-four by provenance, but no trends in susceptibility to infection were detected. Duncan’s multiple range test identified one provenance as different for this trail. This research venture is a collaborative research effort with Charlie Cartwright, Hemlock Breeder, BC Ministry of Forests, Victoria, BC.

Biological control of lodgepole pine dwarf mistletoe. This project was part of a Ph.D. work conducted by Tod Ramsfield who completed his research work on May 24, 2002, under the direction of Drs. Bart van der Kamp and Simon F. Shamoun. Dr. Ramsfield joined Forest Research Institute as a Research Scientist (Molecular Forest Pathologist) at Rotorua, New Zealand.

Funding for this research project for the fiscal year of 2003–2004 continues by the provincial research initiative, BC Forestry Innovation Investment (FII): Biological Control of Hemlock Dwarf mistletoe. Don Robinson (ESSA Technologies, Vancouver, BC) has joined the project to develop a spatial statistical model to predict the outcome of mistletoe treatment with biological control agents. The model will also be enhanced to simulate biocontrol treatment effects on mistletoe survival and reproduction.
IX. Surveys

R. Mathiasen and C. Daugherty, Northern Arizona University, Flagstaff, AZ—Our manuscript submitted to the Western North American Naturalist reporting the results of our roadside survey for pinyon pine dwarf mistletoe (A. divaricatum) in the pinyon-juniper woodlands of the Coconino National Forest in northern Arizona has been accepted. It is scheduled for publication in the November issue. We surveyed 220 km of roads representing pinyon pine woodlands in 24 townships. Our results estimate that only about 12 percent of the area surveyed is infested with pinyon pine dwarf mistletoe. We are continuing our distribution study of pinyon pine dwarf mistletoe using GIS techniques and plan additional field work next summer.
John Muir, BC Ministry of Forests, Forest Practices Branch, Victoria—We are searching coastal western hemlock second-growth stands for suitable infestations of A. tsugense to measure spread and intensification. I have been trying to find stands that represent a range of factors such as stand age, tree species composition, and ecological features that appear to influence risk ratings. We also need suitable stands ideally with long-term data measurements to test projections of the detailed spatial mistletoe model being developed with Don Robinson, ESSA and Brian Geils, USFS, Flagstaff. 

One of the major difficulties has been to find infected stands that demonstrate that hemlock dwarf mistletoe can have major impacts in second-growth forests. Recently, thanks to several suggestions of colleagues, I encountered two outstanding examples of stands with major infestations. Both stands are approximately 100 years age. One developed from selection logging (high grading) during the late 1880–90s. The other developed from a program of continuing selective cutting to remove defective Douglas-fir and other tree species, with no regard to dwarf mistletoe sanitation. Both stands appear to represent “new forest” conditions that are expected from new practices that restrict clearcutting and promote retention of numerous live trees. Both stands now have patches of lightly to severely infected trees, with gaps or stand openings developing in some of the most severely infected patches. Both are outstanding examples of how severe impacts of A. tsugense can develop in coastal forests on good sites. The major drawback is that both sites are in parks, presenting major difficulties in surveying and determining impacts!
Marcus Jackson, USDA Forest Service, Northern Region and Brennan Ferguson, State of Montana—We are re-measuring larch dwarf mistletoe plots established in 1991 (Taylor and others 1993) and re-measured in 1996 (Taylor and Marsden 1997) on the Flathead Indian Reservation. Taylor and others (1993) stated the study objectives:

1. Quantify the spread and intensification of dwarf mistletoe in western larch with and without overstory removal and precommercial thinning.

2. Quantify the growth effects due to dwarf mistletoe in infected western larch with and without overstory removal and precommercial thinning.

3. Provide visual demonstration of the treatment effects on stand growth and development.

4. Provide data for the validation of dwarf mistletoe models for stand conditions similar to those found in this study.

Little more than half of the 16 plots were re-measured in July 2003, before crews were not allowed further access to the area due to increased fire danger. We hope to complete re-measurement later this summer or fall.
Taylor, J., T. Reedy, and T. Corse. 1993. Permanent plots for studying the spread and intensification of larch dwarf mistletoe and the effects of the parasite on growth of infected western larch on the Flathead Indian Reservation, Montana. USDA For. Ser. Rpt. FPM-93-2. Forest Health Protection, Northern Region, MT. 13 p.

Taylor, J., M. Marsden. 1997. Permanent plots for studying the spread and intensification of larch dwarf mistletoe and the effects of the parasite on growth of infected western larch on the Flathead Indian Reservation, Montana: Results from the 5-year re-measurement. USDA For. Ser. Rpt. FHP-97-5. Forest Health Protection, Northern Region, MT. 5 p.

K. Marshall and D. Goheen, Southwest Oregon Forest Insect and Disease Service Center and D. Russell, Medford District, Bureau of Land Management—We completed data analysis of our retrospective case study of dwarf mistletoe broom development in mature Douglas-fir trees in southwest Oregon. The objectives of the project were to examine the relationship between broom characteristics and BVR (Broom Volume Rating), determine how long the trees had had the current level of infection and understand the sequence of initiation and spread of the brooms in crowns. We collected data from 331 Douglas-fir dwarf mistletoe brooms in 30 trees that were felled in conjunction with a timber sale on land managed by the Medford District, BLM. 
Results of the data analysis showed a significant positive relationship between broom size and age. However, a few brooms grew large very quickly. For example, one Type-2 broom reached 789 ft3 (about 9 ft on a side) in 17 years and one Type-3 broom reached 1287 ft3 (about 11 feet on a side) in 13 years. This suggests that under the right conditions, brooms usable for nesting by wildlife could be developed in relatively short time. There was no significant relationship between the size of brooms and BVR, although average broom size decreased as the number of brooms increased. This suggests that managing for heavily infected trees with large numbers of brooms might not necessarily provide brooms that would be useful to wildlife. Type-3 brooms were significantly larger than Type-2 brooms, which were significantly larger than Type-1 brooms. Type-2 and -3 brooms were also significantly older than Type-1 brooms. This suggests that conditions that favored initiation of Type-2 and -3 brooms occurred earlier in the lives of the trees than conditions that favored Type-1 brooms. We hope the complete report will be available next year.
X. Modeling

John Muir, Jim Goudie, Ken Poulson, BC Ministry of Forests, Victoria, BC; Don Robinson, ESSA Technologies Ltd, Vancouver; Brian Geils, RMRS, Flagstaff AZ; Alan Thomson, Pacific Forestry Centre, Victoria, and Hamish Kimmins, UBC, Vancouver BC—We recently submitted a research proposal to develop a detailed model for A. tsugense to predict spread and impacts in second-growth western hemlock coastal forests. The approach is to use a spatial growth model (tree and stand simulator, TASS) that includes detailed equations on foliage and branch growth for western hemlock developed by Jim Goudie, to test and measure dwarf mistletoe effects. A detailed spatial model for dwarf mistletoe spread will be incorporated to predict spread and intensification under various ecological, site and stand factors. The detailed model should enable us to predict impacts of various new practices such as variable retention silviculture under a wide variety of conditions to determine stand and forest level impacts on growth and yield. 

We suspect that many of the recently instituted forestry practices will maintain or exacerbate impacts of A. tsugense. However, with the current scarcity of tree growth data from long-term measurement of plots with dwarf mistletoe, the effects of current practices are almost impossible to demonstrate with any certainty or confidence. Mistletoe effects usually are not evident until young trees are at least 20 years age or older, and it is unlikely that trees of this age would be treated to mitigate impacts. If we can develop a mistletoe model as a component of a tree growth model that is widely accepted in BC, we should be able to estimate impacts of A. tsugense under variable conditions. Hopefully, these will provide a quantitative basis for determining effects and potential benefits of various forestry practices in infected stands. We also intend to use the model as input for larger-scale ecological models to predict effects on long-term forest succession and other ecological processes.
XI. Miscellaneous

Mary Lou Fairweather, FHP, Flagstaff, AZ—On the Mistletoe Center website visitors can view the most frequently asked questions page and submit their own question if they so choose. I am at the receiving end and just wanted to let you know that most of the questions pertain to true mistletoes. Although most people would like to lessen the infection in their trees, others would like to inoculate their trees and grow mistletoe for production and distribution. 
Simon Shamoun—IUFRO working party 7.02.11 “Parasitic Flowering Plants in Forests” is continuing it’s activities. Dr. Simon Francis Shamoun is the Coordinator for this group. This working party is preparing its web site under the IUFRO web site where it will post activities including future international meetings. For more information, please, contact Dr. Simon Shamoun at: SShamoun@pfc.cfs.nrcan.gc.ca; Phone: (250) 363-0766; Fax: (250) 363-0775.

Bob Mathiasen—continues his heroic quest for a male dwarf mistletoe plant exceeding one meter in length. The largest specimen he has found so far measures 92.8 cm!
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