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Meeting Notes

Venue 2009
Next year’s meeting: Possibly Washington State…Gary Chastagner (plant pathologist in Washington State)

Contact Gary about next year’s meeting!! (check)

Late September - Early October – still being worked out

Oregon possible back-up plan. Jay Pscheidt in Oregon would be contact. Try to

recruit him back into activity of NCERA

Website
Check out 4 – 5 months before next meeting so others can see if still on NCERA

mailing list

Check current list on website and update it.

Contact the new plant pathologists at MD about the NCERA group and invite them to

join. Send invitation after meeting see if would like to join. They need to check

with their experimentation station to be sure they are the official so their

paperwork is in order. Plus it will help us with updating the list.

Business: Bill Hoffman—phone-in conversation on CSREES activities – Ag homeland security

ATTN: specialty crops research initiative, critical research issues extension/research $$,

multistate, multi-institutional, horticultural crops, rfa is closed for 08, 09, 10, 11, 12--$50

million for projects, appropriations, $50 million/year going to happen, act of congress for

money not to be there…have to match funds…includes industry, matching well defined

online website…

Maybe another opening…probably not another rfa for January.

ATTN: Selection process for national program leader for horticulture. It will be

advertised as Ag Program Leader.

Farm Bill $19 million/yr organics responsibility and horticulture---what are the

capabilities and providing information regarding some of our future.

ATTN: Extension IPM programming. 08 plans of work, another multiyear plan of work.

Formulate plan, til end of fiscal year normally 30 September, extension probably, so

probably little later into year. Plan little ahead so ready.

ATTN: E-xtension www.extension.org/horticulture Extension page E-xtension website.

Assembling the best of the best, develops common question answer resources, state

master gardener programs, state extension offices, ask the expert section, working

towards or getting info about e-xtension, 4000 questions quantity per yer, horticulture are

half the expert questions, how many experts (not known exactly), experts from different

areas of the country, not yet overburdened from all the questions, extension master

gardeners’ playing role in helping with questions

IPM-pipe, www.ipmpipe.org (Pest Information Platform Extension/Education), started

as response to soybean rust, emerging system to look at system, different updates on pest

infestations around country, links to local problems, statewide experts, national ‘picture’

of pests, food crop side has been developed fair amount, possible area to focus some

efforts, been successful for food cops, other ipm programs rfas are considering writing

things about im pipe.

ATTN: Indirect cost increased from 19 to 22%, Nation research NRI—AFRI, USDA

going to 09 National Instate for Food and Agriculture (NIFA) will be replacing CSREES,

all of funding and personnel are going to be transitioned into NIFA

Tom Paine’s Notes read aloud
State Reports

NOTE: The state reports included herein contain the activities, outcomes, outputs, and impacts relevant to each state institution and commodity groups as well as collaborative, multi-state projects.
Colorado State Report: Forest and Shade Tree Disease Studies
Colorado State University
Bill Jacobi, Department of Bioagricultural Sciences and Pest Management
Impacts:

• We are studying the movement of firewood in the state and region to determine the risk of moving insects and pathogens by this pathway. In cooperation with State and Federal agencies we have an active detection and education program on the risk of EAB movement. In a sample of 17 states in the U.S., fifty eight percent of the retail store sold firewood was apparently from outside the state it was being sold in.

• We found the new exotic banded elm bark beetle can move the Dutch elm disease pathogen to trees and make feeding wounds but we have not been able cause wilting in elms.

• We are coordinating the National Elm Trial at 16 states.

• We have completed a study MgCl2 use as a dust suppressant on non-paved roads and found the salt moves up to 20 feet from the road or farther in drainages.

Shade Tree Disease Studies:

1. Water usage by Cottonwoods: We continue to take data on water potentials and tree health. I still plan to write a summary manuscript on this 10 year study.

2. MgCl2 study: Salt used for dust control on gravel roads is common in the west. We find salt moves 0-20 feet away from gravel roads on normal embankments. Drainages allow salt to move away from roadway and stream sampling indicates small

amounts of salt move into streams. Trees take up chloride and foliar concentrations are correlated with foliar damage.

3. Banded Elm Bark Beetle: The Dutch elm disease pathogen was successfully isolated from the banded elm bark beetle and Plant Disease article is out. Inoculation/vector studies of 2006 and 2007 indicate artificially infested beetles can move the fungus to feeding wounds. We have no infection/disease establishment evidence after two years of trials.

4. National Elm Trial: We have 16 states with 17 sites total involved in a trial of 17-19 commercially available elm cultivars. NCR- 193 members and other cooperators are involved.

5. CAPS: We repeated a retail firewood survey in Colorado this. Education efforts to reduce firewood movement into the state are making good progress but we need some all-out bans on interstate movement.

Forest Tree Insect/Disease Studies

1. White Pine Blister Rust:

• A hazard-rating model for WPBR is in the works. Two papers are submitted, one done, and one on the way.

• We are continuing our small-scale meteorological analysis of the risk of blister rust in the Rocky Mts.

• We help coordinate white pine health work via the Central Rocky Mountains White Pine Health Working Group.

• A demonstration study of pruning of blister rust impacted trees was installed at: Sand Dunes and Medicine Bow NF in cooperation with UDSA Forest Serve. Forest Health Management. A manuscript by Amanda Crump is submitted.

• A new graduate student will start a study of regeneration issues related to natural regeneration, planting seeds or seedlings.

2. Trap and Lures for Ponderosa Pine Wood Borers: One manuscript by Sheryl Costello is accepted and one will be submitted.

3. Technology Transfer of Forest Pathology: Amanda Crump (MS candidate) finished her study on the movement of forest health science based information from researchers to the end users within the USDA, Forest Service. A manuscript is being prepared.

4. Fire, Dwarf mistletoe and Mt Pine Beetles in Front Range Colorado Ponderosa Pine: Jennifer Klutsch and Russell Beam (MS candidates) are writing their manuscripts on the study on interactions of these three disturbance agents. They are looking at fuel production, stand structure and fire and relationships between dwarf mistletoe and bark beetles.

5. Thinning effects on bark beetle attack in California. Joel Egan completed a MS project in the summer of 2008 comparing beetle mortality in unmanaged stands vs. stands thinned in the last 30 years.

6. Bark Beetle mortality and future fire risk. Dan West will complete this MS project over the next year and is gathering data on= fire locations and previous beetle outbreaks in Colorado. He spent the summer doing field assessments of previous beetle infestations and if fires were associated with these areas in the decades since the mortality events.

Publications:

1. Costello, S. L. Negron, J.F. and Jacobi, W.R. 2007. Evaluating traps and attractants for surveying adult wood borer populations in ponderosa pine of the Black Hills, South Dakota. Journal of Economic Entomology. Accepted.

2. Jacobi, W. R., Koski, R. D., Harrington, T.C. and Witcosky, J. J. 2007. Association of Ophiostoma novo-ulmi with Scolytus schevyrewi Semenov (Scolytidae) in Colorado. Plant Disease: 91:245-247.

3. Kearns, H.S.J and Jacobi. W.R. 2007. The distribution and incidence of white pine blister rust in central and southeastern Wyoming and northern Colorado. Can. J. For. Res.: 37:1-11

4. Burns, K.S., Schoettle, A.W., Jacobi, W.R. and Mahalovich, M.F. 2008. White Pine Blister Rust in the Rocky Mountain Region and Options for Management. Gen. Tech. Rep. RMRS-GTR-206. Fort Collins, CO: USDA

Forest Service, Rocky Mountain Research Station. 26 p.

5. Goodrich, B. A., Koski, R.D, Jacobi, W.R. 2008. Roadside vegetation health condition and Magnesium Chloride (MgCl2) dust suppressant use in two Colorado counties. Arboriculture and Urban Forestry 34:252-259.

6. Goodrich, B. A. Jacobi, W.R. 2008. Magnesium Chloride (MgCl2) toxicity in trees. CSU Extension fact sheet No. 7.425

New Disease Issues:

◊ Pine wilt nematode did not kill any scotch pines this year.

◊ Death by 1000 cankers-Walnut decline is a concern in several cities with bark beetles, Geosmithia and Fusarium canker

involvement.

◊ Aspen dieback in the mountains is a large issue and we will start a study on this problem this fall to define this issue.

.

New Insect Issues:

◊ Bark beetles are killing limber pine and lodgepole pine in dramatic proportions.

◊ Leaf mining on elms by flea weevil and elm leaf miner.

◊ Pityophthorus juglandis on walnuts.
North Dakota State Report: Woody Plant Disease Research

North Dakota State University 

Jim Walla, Plant Pathology Dept.

Impact statements – same as in 2007 for topics 1-3:

1. National Elm Trial.  Characterization of hardiness and stress tolerance of Dutch elm disease-resistant elms would improve urban forests in each region of the United States.  Each regional site in this national study is being used to demonstrate the response of multiple Dutch elm disease resistant elm cultivars to the specific sets of environmental and biotic stresses that might affect them. Distribution of this information to urban foresters, tree nurseries, landscape planners, and the public will result in renewed acceptance of elms and in invaluable species diversity in our urban forests. 

2.  Stigmina lautii.  Characterization of the role and biology of Stigmina lautii on spruce needles will allow decisions to be made on whether or how to manage infection by the fungus. Such information is aiding in management of the millions of dollars worth of spruce in ornamental and forestry plantings and millions of dollars worth of resources protected by spruce in resource conservation plantings. 

3.  Improved Juneberry Varieties.  Surveys of wild Amelanchier plants is characterizing variability of this genus in North Dakota as it relates to condition of the resource and potential selection of plant material for the fruit and landscape industry. This project will identify at least one improved horticultural variety of juneberry for public release. The anticipated outcome of the released plant material will be improved profitability of commercial juneberry production in the US through higher yields, higher quality, and/or reduced production expense.

Research update:

1. Stigmina on spruce needles (with Kasia Kinzer, NDSU Plant Pest Diagnostician)

Stigmina lautii was identified on spruce in ND in 2006, apparently causing a needlecast similar to that caused by Rhizosphaera kalkhoffii, and it was identified on spruce with needlecast

symptoms in several eastern and central ND counties. R. kalkhoffii is now difficult to find.

In 2008, Stigmina was still present, while Rhizosphaera continues to be absent or rare in the

observed samples. Spruce seedlings were inoculated in 2008 by planting 3-0 seedlings under affected trees in a field study and by suspending affected needles over 3-0 seedlings in inoculation chambers in a greenhouse study. Fungicide trials were set up on trees that had been sprayed to control Lirula needle blight (site 1) from 2004 to 2006. After fungicide applications in 2007 and 2008, there were no apparent differences as of early July, 2008 between trees that received fungicide and those that did not. Fungicide trials were set up on trees at a site that had severe needlecast and Stigmina fruiting bodies in 2006. Various application times of chlorothalonil were made on individual branches of several trees in 2007 and 2008. Again, as of early July, 2008, there were no apparent differences in needlecast or fruiting body development on needles that received various treatments of chlorothalonil. However, in early June, 2008, there were differences in symptom and fruiting body development on 2006 needles.

2. National elm trial (a national project led by W. Jacobi, Colorado State Univ.)

There was little mortality from 2007 to 2008. Plants that had not survived initial establishment at the Bismarck site were replanted, and Princeton, New Harmony, Cathedral, and Discovery elms were added to the site. A grant was obtained to do the same at the Fargo site in 2009.

3. Selection of superior juneberry plants (Amelanchier spp.) to evaluate for commercial release (cooperative with H. Hatterman-Valenti and J. Zeleznik, NDSU Plant Sciences Dept.).

We began a search for superior juneberry plants (saskatoon, service-berry) in 2007 in eastern

ND, and continued the search in 2008, primarily in western ND. The objective of this study is to

identify, propagate, and establish a field trial of native juneberries with the potential for future release of plant varieties with superior form and fruit characteristics. The goal is to help a fledgling small fruits industry to develop in the northern Great Plains. Plants or sites examined were found primarily through requests to the public in newsletters, newspaper articles, and posters distributed to county extension and resource conservation offices. Of about 1,000 plants observed at 31 sites in 2007, 33 received full ratings and 17 were selected for further evaluation in field trials. Those are now in tissue culture and will be planted out in spring, 2009. In 2008, we observed about 3,000 at 35 sites during about a two week period (the ripe fruit window). 18 plants were selected for full rating, and I anticipate 12-14 of those to be collected for inclusion in field trials. While the notable trait at sites observed in 2007 was a very heavy crop, the crop size in 2008 was small. Levels of Entomosporium leaf spot (not so much berry spot) and Gymnosporangium leaf and berry rust were very high at most sites. Fruit death and distortion, probably caused by the saskatoon sawfly (Hoplocampa montanicola), was the most common insect-caused damage observed as in 2007; it was severe at a few sites. Two exceptional plants observed in 2008 stood out above all others observed both years. If the traits hold in field trials, at least those two plants, and probably more than 10 new varieties will be released as a result of this project.

4. Eastern filbert blight on hazelnut (cooperative with K. Johnson).

Anisogramma anomala, the cause of eastern filbert blight, was identified on hazelnut

(Corylus spp.) for the first time in ND in 2007. It was found in an orchard where a hobbyist is trying to develop them for commercial nut production. Sanitation pruning was done in fall, 2007 and spring, 2008 to either reduce or eradicate the fungus from the orchard. In 2008, the fungus was found on native Corylus americana in southeastern ND in an area where the grower had collected wild plants for his orchard. The fungus was not found at several sites in northeast and north central ND.

5. Bacterial leaf scorch survey (cooperating with Gerry Adams)

Requests were made to city foresters, county agents, and other natural resource professionals

to identify trees with leaf scorch, all with very little response. Observations and collections were

made in mid-August in 11 towns. Nothing that I would expect to be positive for Xylella was found, but no other causes were apparent either.

Publications published or accepted since last report

Kinzer, K.M., and Walla, J.A. 2008. Stigmina lautii appears to have replaced Rhizosphaera kalkhoffii on spruce in North Dakota. (Abstr.) Phytopathology 98:S82.

Walla, J.A., and Kinzer, K.M. 2008. Symptoms and signs of Stigmina lautii on spruce needles in North Dakota. (Abstr.) Phytopathology 98:S164.

Indiana State Report: Landscape Entomology

Purdue University

Cliff Sadof, Dept. of Entomology
Pest Activity Update

• Generally cool weather delayed insect activity by about 2 weeks.

• Bagworms were much more abundant this year than in previous years, as were mimosa webworms.

• Japanese beetles were sporadic as normal, but a bit lower than normal.

• Gypsy moth activity has increased to the point where we saw significant defoliation of woodlots in north eastern Indiana as well as in some neighborhoods

in Fort Wayne.

• Emerald ash borer detections continue to spread with Indiana now having been reported in 19 counties , with a significant new find in the southern part of the state in Floyd County.

Emerald Ash Borer Update

Research Activities

Trees were evaluated on June 13, 2008 to assess dieback to the nearest 10%. We

estimated dieback from the north and southern aspects and took an average for each tree.

Raw means of results are as follows:

Treatment % Dieback

Asymptomatic Trees

> 13 inch. Untreated Control 12.7

> 13 inch Spring App 9.6

> 13 inch Early Fall App 9.6

> 13 inch Late Fall App 6.7

< 8 inch Untreated Control 13,0

< 8 inch Early Fall App 9.00

< 8 inch Late Fall App 0.00

< 8 inch Spring App. 0.00

Arborjet Emamectin 0.2 15.6

Arborjet Emamectin 0.4 3.3

Arborjet Emamectin 0.6 9.4

Safari + Pentrabark (trunk) 5.0

Merit + Pentrabark (trunk) 4.2

Merit SC (trunk) 2.8

Symptomatic trees

Fall Application 28.13

Untreated Control 28.13

Spring Application 28.33

The smaller asymptomatic trees are beginning to show signs of responding better than

larger trees. Asymptomatic trees seem to be responding better than symptomatic.

However, the ANOVA showed no real treatment effects. I noted plenty of new

emergence holes, so I would expect more dieback and better treatment separation next

year. Emergence holes will be counted in early September.

Extension Activities

Detection of Emerald Ash Borer in 19 counties greatly expanded the need to focus on

outreach activities. We worked extensively with a newly developed task force to develop

response plans, guides for professionals, the firewood industry, and homeowners. All of

this is housed on our Emerald Ash Borer website.

Elm Research

Research plots support trends of previous years. Variety Bieberich seems to be fairly

resistant to both Japanese beetle and elm flea weevils. Accolade, Princeton, and Valley

Forge also show good resistance to elm flea weevil. Unfortunately, 4 of the 5 Valley

Forge plants had severe crotch splits.

Bagworm Research

Insecticide trials conducted with arborvitae have identified Provaunt and Acelepryn as

effective foliar insecticides for bagworms. In a separate study, soil applications of Safari

on May 25 showed good potential for controlling bagworms. There was a tendency for

neonicotinoids in this trial to flair spruce spider mite populations.

Publications

Prado, J. , F. Casanoves, E. Jameson, T. Benjamin and C. Sadof 2008. Sampling for

pests of quarantine significance in Dracaena marginata in Costa Rican production fields. J. Econ. Entomol. (in press).

Rhainds M, Leather SR, Sadof C. 2008. Variation in reproductive success of female bagworms (Lepidoptera: Psychidae) on different genera of host plants is mediated by the size attained by larvae at pupation. Ecol. Entomol.(in press)

Rhainds M, Sadof C. 2008. Elements of population dynamics of evergreen bagworm (Lepidoptera: Psychidae) on hedge rows of white pine. Ann. Entomol. Soc. Am. (in press).

Indiana Highlights for Summary

Research plots continue to evaluate control methods against emerald ash borer. The project will focus on honing the window for timing and delivering systemic insecticides for use in urban areas. Evaluation of the National Elm trial continues to screen varieties for resistance to Dutch Elm Disease, Japanese Beetle and Elm Flea Weevil. Two new foliar insecticides, Provaunt and Acelepryn have been identified as good candidates for controlling bagworms. Dinotefuran (Safari) gave excellent control as an early season (June 10) soil treatment against bagworms.
Iowa State Report: Plant Pathology

Iowa State University

Mark L. Gleason, Department of Plant Pathology

General observations

May and June of 2008 were characterized by flooding and record rainfall in Iowa. As a result, many conifers later showed tip and shoot dieback, needle loss, and death that were attributed to low-oxygen stress to roots during prolonged periods of soil waterlogging. Foliar diseases of shade trees were also severe this spring and summer.

Bagworms were a major problem on conifers in central Iowa this year. Previously

known from Missouri and the southernmost tier of counties in Iowa, bagworms have

evidently been gradually pushing their range northward, perhaps as a result of a milder

climate during the past decade or so.

Tubakia/bur oak leaf spot controversy

A fungal disease tentatively identified as Tubakia leaf spot (pathogen: Tubakia dryina) has appeared in Iowa with increased frequency over the last several years. Leaves often turn brown along the veins and in vein-delimited V-shaped areas. Small brown spots are often visible on the leaves. As the leaves turn completely brown, they fall off. The disease tends to affect the entire tree, working from the bottom of the tree up, and it is common to see completely affected trees growing adjacent to completely healthy trees. We have only noticed the symptoms on bur oaks, not white or red oaks. Symptoms tend to first appear in July and progress through the rest of the summer. Anecdotal evidence suggests that the same trees are affected year after year. Dr. Tom Harrington at Iowa State is making genetic comparisons among Tubakia isolates, and conducting inoculation experiments to determine whether the symptoms are caused by the Tubakia fungus. Testing of samples for oak wilt, bacterial leaf scorch, and other possible causes is ongoing. Iowa State University, the Iowa DNR, and the US Forest Service are continuing to collaborate in monitoring the disease. Images of the problem can be found at:

http://www.ipm.iastate.edu/ipm/hortnews/2007/8-22/Tubakia.html

Publication updates

Almost ready:

Diseases of herbaceous ornamentals. M. Gleason, A. Chase, G. Moorman, M.

Daughtrey, and D. Mueller, eds. APS Press. Text 100% complete; images 95%

complete. Current publication target: June 2009.
Research report

Petiole rot of hosta: a) overwinter survival, b) screening for cultivar resistance, and c)

phylogenetic relationships among phytopathogenic Sclerotium species.

PhD student: Zhihan Xu.

• Overwinter survival. Field trials in Iowa, North Dakota, Georgia, and North Carolina in 2005-2006 showed that sclerotia of Sclerotium rolfsii, the causal agent of Southern blight on many crops, did not survive until June of 2006 in the northern sites (IA and ND), suggesting that intolerance to low temperatures could explain why this pathogen is rare in the North. In contrast, some sclerotia (5- 20%) of S. rolfsii var. dephinii, which is more common in northern states, did

survive until at least midsummer at all 4 test sites. The findings may help explain why S. rolfsii is rare in the North, but do not explain why S. rolfsii var. delphinii is apparently rare in the South.

• Reclassification of plant-pathogenic Sclerotium species. By combining sequence analysis of ITS and LSU regions of rDNA with morphological evidence, we showed that several plant-pathogenic Sclerotium species had been misclassified. Parsimony analysis grouped Sclerotium cepivorum, S. denigrans,and S. perniciosum with Ascomycetes (closely related to Sclerotinia species) rather than Basidiomycetes. Sclerotinia hydrophilum and S. rhizodes grouped closely with species of Rhizoctonia, so need to be reclassified as members of that genus. Sclerotium rolfsii and S. rolfsii var. delphinii were confirmed to be members of the genus Sclerotium, but S. rolfsii var. delphinii was renamed as S. delphinii based on sequence analysis of the B-tubulin and EF (elongation factor) portions of the genome. Manuscripts are in preparation for Mycologia and

Persoonia.

• Development of a rapid assay to test hosta cultivars for resistance to petiole

rot. The goal of this work was to develop a test that allows large numbers of hosta cultivars to be screened for resistance quickly and cheaply, so breeders can use the technique. Zhihan developed a rapid, simple assay using excised hosta leaves. After a Q-tip was placed at the leaf-petiole junction of an excised leaf, a droplet of oxalic acid solution of known volume and concentration was placed on the cotton-swab potion of the Q-tip. After 4 days in a moist chamber at 25 C, incidence of lesions on leaves was assessed. The results compare closely with whole-plant inoculations in the greenhouse and field, but required far less time (4 days vs. 6 months) and expense. Furthermore, the oxalic acid assays can be done without any specialized laboratory equipment, so they are accessible to smallscale nursery professionals and private-sector breeders as well as government and university researchers. A manuscript is in preparation for Plant Health Progress.

Publications:

Xu, Z., Gleason, M.L., Mueller, D.S., Bradley, C.A., Buck, J.W., Benson, D.M., Esker, P.D.,

Dixon, P.M., and Monteiro, J.E.B.A. 2008. Overwintering of Sclerotium rolfsii and Sclerotium

rolfsii var. delphinii in North Dakota, Iowa, North Carolina, and Georgia. Plant Disease: 92:719-

724.

Delaware State Report: Insects and Disease of Landscape Plants

University of Delaware Co-operative Extension:

Bob Mulrooney, Nancy Gregory, Brian Kunkel

Regional Insect and Disease Highlights

The winter of 2007 – 08 was warmer than average Delaware winters and temperatures were more consistent late winter and into spring instead of last year’s wild temperature fluctuations in April. All three counties averaged about 6” of rain for May which was above normal and may have been partially responsible for the increase in the number of springtails entering homes. Temperatures were average this year and rainfall during the  summer was greater than the previous two years. August and early fall has had little rainfall and may contribute to pest problems next year. Eastern tent caterpillars, gypsy moths, and azalea lace bugs became active earlier in the spring than they have in recent years. Eastern tent caterpillars were more prevalent in southern Delaware and a naturally occurring virus was killing this pest in some locations. Azalea lace bugs populations were very high in some locations throughout the summer. A number of different scales were problematic this past spring and summer. Scale

problems found or reported in Delaware included: calico scale, Indian wax scale, pine needle scale, juniper scale, Fletcher scale, Euonymus scale, cottony Camellia scale, white peach scale, magnolia scale, and azalea bark scale. We had our first case of Gynaikothrips uzeli Zimmerman show up on plants brought into a nursery/greenhouse in Sussex County. The host plant was Ficus benjamina. Based upon samples and call in questions, hemlock woolly adelgid populations were greater this year than previous years, especially in New Castle County. Bagworms and fall webworms were fairly common summer pests. Bagworm populations seemed to be greater in southern and northern Delaware this year. Cicada killer populations were very abundant in all three counties in Delaware; spider mites (warm and cool season) were

problematic again this year but not as severe as past years. The first generation of fall webworms seemed to arrive late and go mostly unnoticed in northern Delaware; however, the second generation was as abundant as last year and apparent on trees alongside roads in northern Delaware and southeastern Pennsylvania. Japanese beetles numbers were greatly diminished this year compared to a couple of years ago. Many professionals happily reported the damage caused by this pest was insignificant in many locations. Decreased populations were most likely due to the summer drought the last two years and populations should return to normal next year. Common diseases from the past year include: Fire blight, sycamore and oak

anthracnose, Phytopthora and Fusarium root rots, Phomopsis tip blight, Septoria leaf

spot, crab apple scab, and Cercospora leaf spots.

Research Highlights:

Flea beetle susceptibility to entomopathogenic nematodes (preliminary results)

The Conard-Pyle Company has problems with flea beetles at their Chance Farm location in Queen Anne’s County, MD. The irrigation and plant health manager has decided to use biological control wherever possible; therefore we decided to test the efficacy of entomopathogenic nematodes against the soil dwelling larvae. The flea beetle we are studying is the red-headed flea beetle, Systena frontalis.

Field trial

The nematode trial was to investigate the efficacy of Heterorhabditis bacteriophora, Steinernema carpocapsae, and Steinernema kraussei. Five replicates with two different host plants, Itea sp. and Sedum sp. were used in this experiment. A pretreatment larvae count was conducted by destructive sampling on 20 and 21 May 2008 to count the number of larvae found in a 3 gallon pots. Nematodes were applied with a boom sprayer after all fine meshes were removed before sunrise on 23 May 2008 and were immediately irrigated to move the nematodes into the potting mixture. Plants were destructively harvested on 2 June 2008 to evaluate efficacy. Results from the trial were inconclusive due to control plants being mistakenly sold as merchandise the previous week. Anecdotal evidence suggested mortality from nematodes might be about 20%. A research trial evaluating pesticide efficacy against flea beetles has been initiated. This project will evaluate new products coming onto the market in foliar application trials and soil drenches.

Laboratory trial

The laboratory trial used larvae found during the destructive sampling of plants for the field trial. Larvae were pooled together and placed into petri dishes lined with two pieces of moistened filter paper. Three replicates evaluated S. frontalis larva susceptibility to S. carpocapsae and H. bacteriophora. Although mortality was high in the H. bacteriophora treatment there was insufficient evidence to suggest either of the nematodes performed better (F≤0.93; df=2,8; P≥0.4439).

Eastern tent caterpillar susceptibility to entomopathogenic nematodes (preliminary)

These trials were set up to determine if eastern tent caterpillars are susceptible to entomopathogenic nematodes.

Laboratory trials

Eastern tent caterpillar third instars were collected from the field and exposed to Steinernema riobrave, Steinernema feltiae, Heterorhabditis bacteriophora, or Steinernema carpocapsae infective juveniles (IJs) in petri dishes lined with two moistened filter papers. Five third instars were exposed to 20 IJs/caterpillar in petri dishes and mortality readings were taken at 72 h. Dishes were kept on a laboratory bench at 24°C and 12:12 L:D cycle. Fifth instars were gathered from the field and used in further studies. The older larvae were exposed to 50 IJs/caterpillar in the same arena and conditions for 72 h. Four replicates were used in the trial with third instars and seven replicates were used in the trial with fifth instars. Steinernema feltiae was not used in the fifth instar trial because the nematodes were severely stressed. All four nematode species provided greater than 80% control of early instars and only S. carpocapsae or S. riobrave provided about 80% or greater control against fifth instars (F=14.1, 16.8; df= 4,12 and 3,18; P=0.0002, <0.0001, for early and wandering instars respectively).

Pesticide efficacy trial with bagworms

Some growers heard about Acelepryn and were curious to know how well it would work against bagworms. A homeowner in southern Delaware had many Leyland Cypress infested with bagworms and was willing to participate in a trial. The pesticides used in the trial were Acelepryn, Orthene, Bacillus thuriengensis, and Conserve.

Field trial

The house had greater than 1,000 feet of trees planted around his home and was divided into replicates. There were three replicates for the four chemicals and control. Sampling was conducted by walking along the tree line and randomly grabbing between 30 – 80 bags from branches of trees. A pre-treatment count was conducted about six days prior to application. Pesticides were mixed into 200 gallon tank hooked up to a John Bean Hydraulic pump and JD-9 hand spray gun. Treatments were made on 24 July 08.

Treatment Rate:
Dipel Pro (B.t.) 1 pound product/100 gallons

Conserve SC 6 oz/100 gallons

Orthene 2/3 pound product/100 gallons

Acelepryn 2 oz/ 100 gallons

Control

Mortality observations began 8 days after treatment (DAT). Sampling was conducted by randomly picking off about 30 bagworms from each side of the tree for each replicate and treatment. The bagworm bags were brought back to the laboratory and cut open to record mortality. The 8 DAT sample found many bags were empty of bagworms so subsequent sampling gathered more bags to get better assessment of treatment induced mortality. Mortality readings continued until 29 DAT. The graph presented in this report show bagworm mortality after the number of missing bagworms have been removed from the total sampled. Discussions with colleagues lead us to believe natural mortality from birds and wasps are likely reasons some of the bags were empty. Orthene provided the quickest mortality, but by the final reading Acelepryn treated trees had the greatest bagworm mortality. Data evaluating bagworm weight and size is currently being analyzed and may provide insight into delayed mortality of Acelepryn.

2007-2008 Publications & Notables

Kunkel, Mulrooney, and Sclar contributed weekly columns on insects and diseases to Ornamentals Hotline, a grower newsletter published and distributed by University Delaware Cooperative Extension to over 150 subscribers. Additionally, we started a blog site providing pictures corresponding to the particular articles written in the newsletter. The Ornamentals Task Force at the University of Delaware provided site location training sessions for green industry professionals. The disease training was conducted by Mulrooney or Gregory and Kunkel provided entomology training. This effort was in addition to traditionally scheduled workshops focusing on different areas of the ornamental industry. Master Gardener training was also conducted by Mulrooney,Kunkel, and Gregory.

2008 Impact statements

Research: The ongoing flea beetle projects described here will provide the ornamental

industry in SE Pennsylvania and Delaware information regarding pesticide efficacy of new products in the market. Biological control projects with entomopathogenic nematodes should provide alternative control options for soil inhabiting pests. Further projects evaluating new chemistry versus pests such as bagworms provide material useful for educating professionals in the surrounding region.

Outreach: The various seminars offered by the Ornamentals Task Force in Delaware provide ample opportunities for both professional and volunteer staff to keep informed about current information regarding various emerging pests. Newly emerging pests of our region are frequently discussed and include pests such as: Oak wilt, Chrysanthemum white rust, Gynaikothrips uzeli, emerald ash borer, Asian longhorn beetle, granulate ambrosia beetle, and others. Professionals and others educated about new concerns and the products or techniques needed to manage these pests will be better prepared to handle them when the need arises.

Pennsylvania State Report: Insect Pests of Landscape Plants
Pennsylvania State University

Gregory A. Hoover, Department of Entomology

Arthropod Pest Activity

Elongate Hemlock Scale

This pupillarial armored scale insect on hemlock and true firs continues to be a difficult species

for green industry professionals to effectively manage. It is known from landscapes, nurseries,

and forests many eastern and central Pennsylvania counties. Soil drenches of dinotefuran show

promise in reducing infestations of this pest. Releases of natural enemies of this key pest of

hemlock have been conducted by resource agencies in Pennsylvania.

Emerald Ash Borer

The emerald ash borer (EAB) was first detected in southern Butler and northern Allegheny

counties in late June of 2007. As a result of this detection, the Pennsylvania Department of

Agriculture quarantined Allegheny, Beaver, Butler, and Lawrence counties along the Ohio

border in western Pennsylvania. In 2008 an infestation was also detected at the Welcome Center

approximately 0.5 miles in from the Ohio border along the eastbound lanes of I-80. All ash trees

at this site have been removed and chipped by tree crews from the Pennsylvania Department of

Transportation. During 2008 growing season 35 two-person survey teams were deployed in western and some eastern counties in Pennsylvania. These survey teams placed purple panel sticky traps in 35counties (Adams, Armstrong, Bedford, Berks, Blair, Bradford, Cambria, Centre, Chester,Clarion, Clearfield, Crawford, Cumberland, Elk, Erie, Fayette, Forest, Greene, Indiana,Jefferson, Lackawanna, Lancaster, Lehigh, Luzerne, Lycoming, McKean, Mercer, Monroe,Montgomery, Somerset, Venango, Warren, Washington, Westmoreland, and York). No EAB adults were captured on these traps in 2008.

Gypsy Moth

Populations of this pest have been impacted by two insect pathogens (virus and a fungus).

Recently, infestations have been more severe in the central part of the state. During 2008 the

Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry sprayed

221,831 acres in 27 of Pennsylvania’s 67 counties.

Hemlock Woolly Adelgid

This pest of hemlock is currently known from 49 counties mostly in the eastern two thirds of

Pennsylvania. Efforts to release and establish predators of this pest have been conducted by

resource agencies, but these have not demonstrated impact on infestations of this pest.

Japanese Beetle

Adult emergence continues to occur earlier than usual (mid-June) in most of Pennsylvania.

There was a noticeable decrease in its abundance in eastern Pennsylvania. Populations were

more abundant in western Pennsylvania during 2008.

Periodical Cicada (Brood XIV)

All three species of periodical cicada (Magicicada septendecim, M. septendecula, and M.

cassini) were observed in Pennsylvania during the flight of Brood XIV in 2008. This brood is

abundant in most counties in central Pennsylvania.

Viburnum Leaf Beetle

This pest has the potential to become a serious problem in nurseries and landscapes in Pennsylvania. Both adults and larvae feed on plants belonging to the genus Viburnum,

sometimes causing their death. This species is native to Europe, but it has been detected in

Canada and more recently in western and central New York and Maine. This pest was first

detected in Pennsylvania in Erie County in the northwestern part of the state. In 2008 it has been

confirmed in Bradford, Centre, Clinton, Crawford, Elk, Forest, Jefferson, Luzerne, Lycoming,

McKean, Mercer, Monroe, Montour, Pike, Potter, Sullivan, Susquehanna, Tioga, Venango,

Warren, and Wayne counties.

Hemlock Evaluation Project

(in collaboration with Drs. Rick Bates and James Sellmer in the Department of Horticulture)

Three years of funding was received from the Pennsylvania Department of Agriculture for this

research project. The objectives were: 1) to evaluate the susceptibility of western US and Asian

hemlocks to key arthropod pests with interest in finding resistant or tolerant hemlock germplasm

that may be useful in breeding programs with Canada and Carolina hemlocks, 2) to evaluate nonnative hemlocks for introduction into the landscape, and 3) to determine whether morphological differences among the hemlock play a role in susceptibility and resistance to a series of hemlock pests. This project was designed as a university-grower cooperative project and will have evaluation sites in Berks, Potter, Indiana, Lackawanna, and Centre Counties. Species were evaluated several times each year for susceptibility to the following key arthropod pests: hemlock woolly adelgid, spruce spider mite, hemlock rust mite, elongate hemlock scale,

bagworm, hemlock scale, and cryptomeria scale. To date I’ve observed bagworm, hemlock rust

mite, and cryptomeria scale on some trees at several research sites in this project. Additionally,

the following horticultural characteristics continue to be evaluated: hardiness, growth, aesthetic

quality, and grower friendliness. Hemlock species that were evaluated include: Canada hemlock,

Tsuga canadensis, Chinese hemlock, T. chinensis, northern Japanese hemlock, T. diversifolia,

western American hemlock, T. heterophylla, mountain or black hemlock, T. mertensiana,

southern Japanese hemlock, T. sieboldii, and T. yunnanensis. Heavy mortality of mountain

hemlock and western American hemlock has been observed at several research sites. Chinese

hemlock seems to be performing the best of all the species being evaluated in this research study.

Research results are being published in the Journal of Arboriculture (in press).

Development of an Integrated Pest Management Program for the American Elms at University Park Campus

I continued to conduct an IPM program designed to protect the health of approximately 300

American elms that are 80-130 years old on the University Park Campus of the Pennsylvania

State University. A switch from ground application of Mavrik Aquaflow (tau-fluvalinate) to

Astro Insecticide (permethrin) has been a positive one. Protection of the health of the residual

elms on main campus continues to be realized. This project is in cooperation with members

from the Office of the Physical Plant (arborists). Monitoring of native elm bark beetles and

smaller European elm bark beetle populations has been conducted for the past sixteen years.

This unique plant health care program has received both state and national interest. A

manuscript will drafted that is to be submitted to two scientific journals on this unique American

elm IPM program. Elm yellows (a phytoplasma-vectored by leafhoppers) has caused significant mortality of elms around campus and in the Centre Region. Funds have been provided to the Department of Plant Pathology from the University in order to conduct research on this pathogen. I’ll be serving on a graduate student committee in the Department of Plant Pathology who will be investigating this pathogen and its vectors in Pennsylvania.

Web Sites

Ornamental Extension Entomology in Pennsylvania

http://www.ento.psu.edu/extension/Ornamentals/default.html

Emerald Ash Borer in Pennsylvania

http://www.paemeraldashborer.psu.edu/

Additional PA Activity: Kelli Hoover, Department of Entomology, Pennsylvania State University, 517 ASI Building, University Park, PA 16802; 814.863.6369; kxh25@psu.edu

Asian Longhorned Borer Project

We completed a second year of field testing an Asian longhorned beetle (ALB) male-produced

pheromone in China. This year we tested different traps designs, different trap locations with

respect to the tree, and the distance over which the lures appear to work. We also have traps set

up in New York in the vicinity of a current low level infestation in collaboration with APHIS.

With the new infestation in Massachusetts, we will also set up some traps in that vicinity in

collaboration with the USDA-APHIS. ALB gut microbial community analysis has shown that the beetle gut has a broad diversity of bacteria and two symbiotic fungi – an intracellular yeast and a filamentous fungus, Fusarium solani. Feeding in a resistant host tree markedly knocks down the gut community and the larvae are not able to grow. We have a paper coming out next week in PNAS showing that the larval gut can degrade lignin, which is of interest as a potential source of enzymes for production of cellulosic ethanol.

Eradicoat Evaluation

We did some testing of the compound Eradicoat for gypsy moth control this summer at Rock

Springs in an area outside the Bt spray blocks with a heavy infestation. There was no difference

in the level of defoliation between treated and untreated trees, but the sample size was very small

and the infestation was extremely heavy.

Gypcheck Efficacy Improvement

We continue to work on genetic means to improve the potency of Gypcheck (LdMNPV) and

have identified targets for engineering improvements in the virus. This project is in collaboration

with the USDA-Forest Service.

Use of Microwaves and Radiofrequency

Studies continue on the use of microwaves and radiofrequency to eradicate emerald ash borer,

pinewood nematode, bark beetles, and cerambycid larvae from infested wood used to produce

pallets, crates, and dunnage, and in the case of EAB, for removal of infested wood to be used as

firewood or taken to saw mills for value added products. Consideration of these treatments as

alternatives to ISPM-15 is under consideration by the Technical Panel on Phytosanitary

Treatments.

Publications in the past year:

Geib, S.M., M. Jimenez-Gasco, J.E. Carlson, M. Tien and K. Hoover. 2008. Effect of host tree

species on cellulase activity and bacterial community composition in the Anoplophora

glabripennis gut. Appl. Environ. Microbiol. (in review).

Hoover, K. and M.J. Grove. 2008. Specificity of developmental resistance in gypsy moth

(Lymantria dispar) larvae to two DNA-insect viruses. J Invertebr. Pathol. (in review).

Plymale, R., M. J. Grove, D. Cox-Foster, N. Ostiguy, and K. Hoover. 2008. Plant-mediated

alteration of the peritrophic matrix and baculovirus infection in lepidopteran larvae. J. Insect

Physiol. 54: 737-749.

Geib, S.M., T. Filley, P. Hatcher, K. Hoover, J.E. Carlson, M. Jimenez-Gasco, and M. Tien.

2008. Lignin degradation in wood-feeding insects. PNAS USA (in press).

Plymale, R., G.W. Felton, K. Hoover. 2007. Induction of systemic acquired resistance in cotton

foliage does not adversely affect the performance of an entomopathogen. J Chem. Ecol. 33:

1570-1581.

Tubajika, K.M., J.J. Janowiak, R. Mack, and K. Hoover. 2007. Efficacy of radio frequency

treatment its potential for control of sapstain and wood decay fungi on red oak, poplar, and

southern yellow pine wood species. J Wood Science 53: 258-263.

Hoover, K. and M.J. Grove. 2007. Intrastadial developmental resistance of third instar gypsy

moths (Lymantria dispar L.) to L. dispar nucleopolyhedrovirus. Biol. Control 40: 355–361.

PA Impact statements (G. Hoover)

The emerald ash borer (EAB) extension education program in Pennsylvania has informed green

industry professionals, forest landowners, Commonwealth resource managers, and the general

public about the potential impact of the EAB. Through the use of an EAB web site and

extension presentations across Pennsylvania, these stakeholder groups are being taught how to

accurately diagnose and identify the EAB as well as other key pests of ash and to consider

management options that minimize the impact of the EAB on both public and private land in the

Commonwealth.

Through many extension presentations and plant and arthropod sample diagnosis, ornamental

entomology extension efforts have helped countless green industry professionals (nurserymen,

arborists, landscape maintenance companies, etc.), and homeowners identify and when indicated,

effectively manage key arthropod pests of ornamental plants across Pennsylvania.
Texas State Report: Landscape Arthropods of Concern in Texas, 2008

Texas A&M University

Bastiaan M. Drees, Professor and Extension Entomologist, Texas AgriLife Extension Service and Texas AgriLife Research

Weather conditions in Texas in 2008 were hot and dry across the state through spring and summer months, making insect and other arthropod activity less than normal. Few major pest outbreaks were reported.

New Landscape IPM web site

A new web site, http://LandscapeIPM.tamu.edu , has been launched that summarizes turf and

ornamental IPM materials for Texas. The site contains links to previously posted materials, but

offers now topics, i.e., fact sheets on clover mites, genista caterpillars, along with PowerPoint

programs, images, and other materials.
Native arthropod pests

See Drees (2008)

Introduced arthropod pests

Pink Hibiscus Mealybug (Carlos Bográn).

In 2007, Texas Department of Agriculture (TDA) and USDA has confirmed identification of

Pink Hibiscus Mealybug in the Port Aransas area. In 2008, infestations were found in the Houston (Harris County) and Galverston County area as depicted in the map below.

http://spdn.ifas.ufl.edu/Pest_alert.html

http://www.mrec.ifas.ufl.edu/lso/pinkmealybug.htm

http://www.aphis.usda.gov/plant_health/plant_pest_info/phmb/index.shtml

Chilli thrips (Scott Ludwig,). In 2007, chilli thrips, Scirtothrips dorsalis Hood, were identified

on old roses at a retail garden center in northern Smith county in August 2007. In 2008, infestations were reported in the Houston (harris County) area as depicted in the image below.

See: http://www.ncipmc.org/alerts/chilithrips.pdf

http://www.sepdn.org/chillithrips.htm

http://ncipm.org/alerts/chillithrips.cfm

Paratrechina nr. pubens, the crazy raspberry ant. This exotic Texas ant has yet to be

identified to species due to confusion regarding the taxonomy of the genus. The common name

now used most often is the crazy raspberry, after the Pest Control Professional, Tom Rasberry,

that discovered this ant in 2002. Research by Jason Meyers, Ph.D. student, is been completed

concerning the morphology, phylogenetics and management. It continues to spread to new Texas

counties as depicted in the map below. See http://urbanentomology.tamu.edu/ants/exotic_tx.cfm.
Red imported fire ant, Solenopsis invicta Buren

The eXtension's Imported Fire Ants website, http://www.eXtension.org/fire+ants. This site's

features include: 1) A unique Imported Fire Ant Management Decision Module that asks users a

series of questions and then offers suggestions to help them decide what to do about fire ants in

their urban landscapes or cattle operations; 2) Frequently Asked Questions allows users to

submit queries about imported fire ants. If an answer is not already available in the FAQ section,

the question is directed to Ask the Expert where local contacts provide requested information; 3)

Learning Sessions titled "Managing Imported Fire Ants in Urban Areas" and "Managing Imported Fire Ants in Cattle Production Systems" target situations facing homeowners and

livestock producers; and, 4) News and Upcoming Events keeps the news and calendar of events

current at the local, state and national levels. The site was lost launched during the Annual Fire

Ant Conf. held, April 2007, in Gainesville, FL. See: http://eXtension.org/fire+ants,

http://fireants.tamu.edu and Drees et al. (2007, 2008). Releases and spread of parasitic phorid flies were summarized for Texas (Gilbert et al. 2008). New maps indicate spread of Pseudacteon tricuspis and P. curvatus. New monitoring methods have been developed, in part, by Robert Puckett, Extension Assistant, and Alejandro Calixto, Extension Associate.

Publications

Gilbert, L. A., C. L. Barr, A. A. Calixtro, J. L. Cook, B. M. Drees, E. G. LeBrun, R. J. Patrock,

R. M. Plowes, S. D. Porter, R. T. Puckett. 2008. Introducing phorid fly parasitoids of red

imported fire ant workers from South America to Texas: Outcomes vary by region and by

Pseudacteon species released. Southwestern Entomologist 33(1):15-30.

Drees, B. M., B. Summerlin, and S. B. Vinson. 2007. Foraging activity and temperature

relationship for the red imported fire ant. Southwestern Entomologist 32(3):149-156.

Extension Publications

Drees, B. M. 2008. Bagworms. E-480. The Texas AgriLife Extension Service. Texas A&M

System, College Station, Texas. Fact sheet, posted on http://AgriLifeBookstore.org

Drees. B. M. K. Schofield, E. Brown, P. Nester, M. Keck, and K. Flanders. 2008. Fire ant

control: The two-step method and other approaches. L-5496. The Texas AgriLife Extension

Service. Texas A&M System, College Station, Texas. Leaflet, posted on

http://AgriLifeBookstore.org.
Ohio State Report: Insect Pests of Landscape Plants

Ohio State University

Daniel A. Herms, Department of Entomology

Characterization of variation and mechanisms of resistance and susceptibility of Asian and

North American ash species to emerald ash borer. Collaborators: Dave Smitley (Michigan

State University), Enrico Bonello and Justin Whitehill (Department of Plant Pathology, The Ohio

State University), Don Cipollini (Wright State University), and Jennifer Koch (US Forest

Service, Delaware, OH).

The ultimate objective of this research is to develop ash trees that are resistant to EAB that can

be used to replant urban and natural forests in Ohio and elsewhere. A recent analysis estimated

that it will cost up to $3 billion to remove the several million ash trees growing in Ohio

communities, and another $1.25 billion to replace them with new trees. Prior to the discovery of

EAB, ash was one of the most important crops in Ohio’s nurseries. At the time quarantines were

imposed on ash, wholesale receipts in Ohio exceeded $2 million annually, and the standing crop

in Ohio exceeded $20 million. EAB is not a pest in Asia, which led us to hypothesize that Asian

ash species are naturally resistant by virtue of their long coevolutionary history with EAB, and

thus are a source of resistance genes.
To accomplish our objective to develop ash trees that are resistant to EAB, we are pursuing three

shorter-term objectives: (1) identify EAB-resistant germplasm; (2) identify the underlying

mechanisms of resistance; (3) identify resistance genes and genetic markers. We have

documented that Manchurian ash, which is native, is naturally resistant to EAB (Rebek et al.

2008). We have also identified a class of defensive chemicals present in the inner bark of

Manchurian ash that is not present in North American ashes (Eyles et al. 2007).

Justin Whitehill, a Ph.D. student in Plant Pathology Department is using a proteomics approach

to monitor proteins induced by the tree defense system in response to EAB attack, and to identify

underlying genes. The biochemical and molecular constitutive phloem differences of five

susceptible and two resistant ash species have been characterized via HPLC, and protein profiles

of the five species were compared using differential in-gel electrophoresis (DIGE). The results

of this study may lead to the development of molecular markers in North American ash or North

American/Asian ash hybrids that could accelerate selection of resistant individuals.

This information is being used by geneticists with the USDA Forest Service in Delaware, Ohio

to transfer resistance genes to native ash species via hybridization. Genetic backcrossing will be

used to generate an ash tree that is almost completely North American, with Asian resistance

genes confined to a very small portion of the genome. This follows the approach used

successfully to produce an American chestnut with resistance to chestnut blight. Identification of

genetic markers will permit rapid screening of trees for expression of resistance genes while still

in the seedling stage, which will greatly accelerate the work. Characterization of EAB resistance

genes will provide the foundation for breeding resistant ash trees, and ultimately the

reintroduction of ash to the nursery industry, and reestablishment of ash in urban and natural

forests throughout North America.
Impacts of emerald ash borer induced gap formation on forest communities. Collaborators:

Kamal Gandhi and John Cardina (Ohio State University); Robert Long and Kathleen Knight

(USDA Forest Service, Northern Research Station, Delaware, OH); and Deb McCullough (Dept.

of Entomology, Michigan State University).

We have initiated a series of studies to investigate effects of ash mortality and associated gap

formation on forest community structure, composition, and succession. We have established 99

plots within the Huron River watershed in southeast Michigan across a gradient of EAB impact

ranging from zero to 100% ash mortality. Objectives include quantifying (1) patterns and rates

of ash mortality in relation to tree community composition, (2) successional trajectories in

relation to gap size and tree community composition, (3) ash seed bank and seedling

regeneration, (4) response of native understory vegetation, (5) spread and establishment of

invasive plants, and (5) responses of native arthropod fauna including ground beetle (Carabidae)

assemblages. Once infested, ash decline and mortality progressed rapidly in all stands regardless

of basal area, density, species composition, or other stand variables. Ash was the most common

woody seedling, which could facilitate ash regeneration and provide a continued host for EAB.

The ash seedbank was limited, suggesting long-term perpetuation of ash is precarious.

Preliminary data suggests that EAB-induced gap formation will facilitate the spread of invasive

plants. Ground beetle species richness was reduced in stands impacted by EAB, at least initially.

These studies suggest that EAB will have substantial, long-term effects on forest communities.
Resistance mechanisms of paper birch to bronze birch borer and their response to elevated

CO2 and O3. Collaborators: Vanessa Muilenburg (Ph.D. project) and William J. Mattson

(USDA Forest Service, Rhinelander, WI).

Outbreaks of wood-boring insects can cause widespread tree mortality, which can result in

drastic changes in forest communities. It is assumed that outbreaks occur when trees are unable

to defend themselves against insect colonization. Bronze birch borer is a native wood-boring

beetle that infests all species of birch trees, but species of birch exhibit varying resistance to

infestation. North American species like paper birch share an evolutionary history with bronze

birch borer and are highly resistant to infestation, but exotic species like European white birch

that lack an evolutionary history are highly susceptible. The mechanism of this resistance is not

understood. We hypothesize that native birch species employ a combination of physical and

chemical defenses that enable them to resist infestation. To test this hypothesis, we will compare

the physical and chemical defenses of native paper birch to European white birch and further test

chemical defenses directly on larvae by integrating the chemicals into diets. Atmospheric

concentrations of both carbon dioxide (CO2) and ozone (O3) are rising at an unprecedented rate

and these changes are predicted to affect plant-insect interactions. Plants growing under elevated

CO2 are predicted to increase production of carbon-based defenses. Hence, we hypothesize that

birch grown in elevated CO2 will exhibit increased resistance to bronze birch borer. Conversely,

we hypothesize that birch grown in elevated concentrations of O3 will have decreased carbon

uptake and decreased resistance. Furthermore, we predict that these physical/chemical defenses

of paper birch under these varied atmospheric conditions will be correlated with bronze birch

borer colonization.
Imidacloprid (Merit® 2F) increases the growth of the poplar (Populus nigra) clone NC5271

by increasing total leaf area. Collaborators: Aleyhandro Chiriboga (M.S. project) and R. Nate

Royalty (Bayer Environmental Science).

Previous studies with agronomic crops suggest that the neonicotinoid insecticide imidacloprid

can have direct positive physiological effects on plant growth and stress tolerance that are

independent of its insecticidal properties, but few studies have tested this effect on woody plants.

In a controlled-environment experiment, we tested effects of imidacloprid on growth, biomass

allocation, and gas exchange of the poplar (Populus nigra) clone NC5271. In a factorial

experiment, plants were grown under three fertility (high, medium, and low) and two irrigation

regimes (optimal, moderate drought). Half the replicates in each treatment were also treated with

imidacloprid (Merit® 2F). As fertility increased, so did plant growth rate, total leaf area, and

total biomass, while percent root mass decreased. Moderate drought stress had opposite effect,

decreasing growth, total leaf area, and total biomass, while increasing percent root mass.

Imidacloprid increased plant growth and total biomass. The positive growth effect was due to

increased total leaf area, as repeated measures ANOVA showed that imidacloprid actually had a

small negative effect on light saturated net photosynthesis. The positive effect of imidacloprid

on plant growth was independent of fertility or irrigation level, occurring across all environments. These data are consistent with the hypothesis that imidacloprid can have

beneficial physiological effects on woody plants independent of its insecticidal properties.
Effects of soil type and fertilization on mycorrhizal colonization and resource allocation of

paper birch. Collaborators: Nathan Kleczewski (Ph.D. dissertation project) and Enrico Bonello

(Department of Plant Pathology).

Routinely, fertilization is implemented as a means of improving tree growth and establishment in

these settings, but this may impact plant stress tolerance. In temperate forest ecosystems,

increased nitrogen deposition may have a similar effect on soil nutrient status and tree

physiology. We set forth to examine how trees acclimate to nutrient availability through patterns

of resource allocation and mycorrhizal associations. In addition, we examined how the

aforementioned processes interact to impact drought stress, which commonly limits tree survival

and productivity in natural and urban settings, over a nutrient availability gradient.

We found that trees respond to fertilization by increasing overall growth, but decreasing root

weight ratios. In nutrient poor subsoil, fertilization enhanced mycorrhizal colonization, while

these associations were decreased in high fertility topsoil. Rapid growth was associated with

decreased levels of defense related compounds in foliage. In roots, increased lignin deposition

and the accumulation of some defense related compounds were negatively correlated to

mycorrhizal colonization as root growth slowed in high fertility environments. We demonstrate

that the responses of trees to fertilization vary from beneficial to detrimental depending on initial

soil nutrient status.

The Ohio State University Phenology Garden Network. Collaborators: Ashley Font (Dept.

of Entomology, Ohio State University) and Denise Ellsworth (OSU Extension, Summit County).

Efficient pest management requires monitoring and timely management tactics. In combination,

degree-day models and phenological indicators are powerful tools for timing IPM decisions. The

OSU Phenology Garden Network was initiated in 2004 and now consists of 36 gardens located

throughout Ohio, each containing identical plant material consisting of 17 common trees and

shrubs, the blooming sequence of which spans the growing season. The Network is a

collaborative research and education effort that involves more than 100 Master Gardener

volunteers, local parks, schools, arboreta, and other partners. At each site, volunteers track plant

bloom and link these phenological events with insect and other pest activities, as well as using

the gardens as demonstration and teaching tools for gardeners and professional horticulturists.

Volunteers (who also maintain the gardens) submit phenology online each week via the

phenology network website (www.phenology.osu.edu), where it is linked to degree-day data.

These data are being used to test the hypothesis that phenological events occur in the same order

throughout the state, and that the comprehensive Biological Calendar (consisting of 76 plants and

45 pests) that was developed in Wooster is relevant state-wide. This Biological Calendar is

being cross-calibrated with the Network with data collected at the Secrest Arboretum garden site.

Data are also used to quantify the substantial phenological variation that occurs across Ohio from

south to north (4-6 weeks), which will facilitate site-specific timing recommendations. As an

education tool, the Phenology Garden Network will increase appreciation of the importance of

phenology, monitoring, and accurate timing in effective IPM programs.
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Websites

Ohio State University Emerald Ash Borer Outreach Website: (http://www.ashalert.osu.edu)

Degree-Days and Biological Calendar for Predicting Pest Activity:

(http://www.oardc.ohio-state.edu/gdd/)

Ohio Phenology Garden Network: (http://www.phenology.osu.edu/)
Impact Statements:

Emerald Ash borer has the clear potential to eliminate ash from North America as it

continues to spread. Ohio State University, Michigan State University, and Wright State

University researchers have found that Asian species of ash have natural resistance to

emerald ash borer, and have identified potential resistance mechanisms. This information

will be used to breed borer-resistant ash trees through hybridization and back-crossing

of Asian and North American species, ultimately resulting in the restoration of ash to

urban and natural forests of North America.

Research in Secrest Arboretum has shown that the flowering sequence of ornamental

plants can be used as a Biological Calendar to predict the emergence of insect pests and

time pest management decisions. The Biological Calendar, which is available on the

OARDC website, is used widely by pest managers in nurseries, orchards, and ornamental

landscapes throughout Ohio to reduce pesticide applications, which increases profits of

Green Industry firms by decreasing expenses and economic losses to pests, while

enhancing environmental quality and worker safety.

The OARDC phenology website (www.oardc.ohio-state.edu/gdd) provides current or

historical degree-day data in real-time for any location in the state simply by entering a

zip code. Users are linked directly to the Biological Calendar that shows what pest

events have already occurred, as well as what has yet to occur. This website accurately

predicts what pests are active on any given day, anywhere in Ohio. Improved timing of

pest management increases the effectiveness of pest management programs, while

enhancing environmental quality by decreasing pesticide use.

Michigan State Report: Diseases of Landscape Plants

Michigan State University

Gerard Adams, Dept. of Plant Pathology

Myself and post doctorate Mursel Catal are involved with 9 projects, several of which

have been active for 3 years. Projects not discussed in the NCERA-report include genetic

studies of Phytophthora infestans and phylogenetic studies of the tree-canker causing

pathogens in the genus Cytospora.

1. Riparian surveys of Phytophthora beneath Alder: New pathogens

Phytophthora alni subsp. alni

Phytophthora infestans subsp. mirabilis and New Species

The four methods of trapping the plant pathogenic water molds each yielded more propagules of the species of Phytophthora gonapodyides than any other species. The greatest diversity of species was trapped by baiting the saturated soil and the least by incubating rootlets. The nucleopore filtering method did not yield the quality of results expected from literature reports. In part, this latter result may be due to the cold temperatures of the watercourse streams in the high Rocky Mountains and the Alaskan north from late June through August. A considerable number of isolates in Alaska and Colorado were identified as belonging to unnamed species. Most of these belonged to related groups of P. gonapodyides. Many of the Hymexazol tolerant Pythium species were new reports for the Americas. Most of them have just recently been described beneath alders in European studies. The most significant discovery from the central and southcentral regions of Alaska is the presence of P. alni subsp. alni. Three isolates of P. alni subsp. uniformis were isolated from soil beneath Alnus incana subsp. tenuifolia exhibiting dieback. Species identification of the three isolates is based on DNA sequence homology of ITS

and RAS-Ypt protein molecules (2), and subspecies identification by SCAR profiles (3), and morphology (our sequences are deposited in NCBI GenBank as EU371544-EU371553). Caducous sporangia were observed in the Alaskan isolates by Dr. Everett Hansen and this character had not been previously observed in P. alni. The discovery in remote regions of Alaska does not match the scenario of introduction with nursery stock and establishment by distribution of infested plants during landscaping or forest remediation, then spread along watercourses (4). A note on this discovery has been accepted for publication by Plant Health Progress, August 2008. The most significant discovery from the southern Rocky Mountains is the presence of P. mirabils (= P. infestans subsp. mirabilis) which is a well-known species that was believed to be restricted to the Mexican Valley where it apparently co-evolved with the Potato Late Blight pathogen P. infestans. Our findings indicate it is a native species to North America as it was isolated from four separate locations on separate mountain ranges, usually remote from agriculture. This species hybridizes and forms fertile progeny with P. infestans. The latter species was only recently reported in Colorado potato fields in the 1990s. It was necessary to do pathogenicity studies on Mirabilis jalapa and Solanum tuberosum (with positive and negative controls) to confirm the unique host range of P. mirabilis. This was necessary due to the close homology between the DNA sequence of several genes between P. infestans and P. mirabilis.
2. 22 State Survey of Bacterial Leaf Scorch (Xylella fastidiosa)

The project has just begun with samples arriving daily from North Dakota and other

states. This project is an NCERA 193 Cooperative project involving a survey covering

the North Eastern, North Central, and Plains states. We hope to obtain 100 samples per

state. Presence of the pathogen will be detected and quantified by qPCR Real-time PCR

analysis developed by Ann Brooks Gould.
3. Abiotic Leaf Scorch and Decline in Landscape trees: A Movie or two

Leaf scorch in landscape trees indicates the trees are under drought stress and usually leads to future decline, further disease and insect susceptibility and finally early death. We propose to systematically diagnose and treat trees with leaf scorch and measure growth response in order to develop practical approaches to management and remediation of affected trees. The practical approaches will then be demonstrated and discussed in educational programs for the green industry as best management practices. Our approach will emphasize distinguishing between scorch caused by environmental factors versus scorch caused by pathogens, and treating the trees accordingly. Established trees with a known history of leaf scorch will be measured for water potential, chlorophyll fluorescence and water conductivity in August dry periods, and then systematically evaluated for soil compaction, soil salts, pH and tissue nutrition, girdling roots, planting depth and other planting problems. Treatments will include air spading for excavation

and treatment of girdling roots, correction of planting depth, and remediation of other planting problems, and injections and foliar sprays of nutrients for nutrient stress, mulching to ameliorate drought, and treatment of soil problems.
4. IPM: Mulch and suppression of Phytophthora in the Landscape

This IPM project emphasizes development of new tactics for suppression of Phytophthora root and stem diseases on favorite ornamental perennials. The management system is designed to be specific to residential and public areas. The approach is to compare six organic mulching treatments (including no mulch and inorganic mulch control treatments) and their influences on enhancement of disease suppression in soils. Mulching treatments will be evaluated for disease incidence and severity in combination with individual plant treatments with biorational fungicide (BF), most effective fungicide (EF), and no fungicide (NF) applications. Several highly Phytophthora-susceptible “New Zembla” Rhododendron shrubs and “Sargent” flowering cherry trees will be planted in each of 24, 12 x 12 ft outdoor microcosms (blocks) at the MSU Mulch Research Facility. Each of the 24 randomized microcosms has consistently received specific

mulches over the past three years and biodegradation has stabilized soil microbial ecosystems. Stem and root disease will be rated using a Disease Index and plant biomass and vigor will be evaluated for comparisons among treatments and replicate blocks. Studies will include investigations of soil microbial activity and biomass, carbon:nitrogen ratio effects, weed suppression, and occurrence of nuisance slime molds and fungi. The proposed project is designed to reach the NCIPM goals of developing low-risk disease suppression tactics that involve biological control, and developing integrated pest management tactics specific to settings where people live and play. Mulch depth, fertilizer levels, irrigation regimes, and plant selection will be standardized. After planting plots will have mulch added to a depth of 8 cm (3”) with one

of four organic mulches: ground red pine bark, ground recycled pallets, hardwood bark

fines, or ground cypress mulch. All treatments will be replicated four times. Two

additional plots in each replication will not be mulched, and one of these will be kept

weed free. The chemical properties of the organic mulch samples will be determined by

the STAR Analytical Laboratory as specified by the US Composting Council. To

determine mulch treatment effects on microbial biomass and soil nitrogen pools, soil core

samples will be analyzed for levels of soil organic matter, immediately available

nitrogen, dissolved organic nitrogen and nitrogen immobilized in microbial biomass,

according to standard methods. Microbial activity in the compost-amended soils will be

measured as an indicator of suppression of Phytophthora root rot diseases (Hoitink et al

1999). The rate of hydrolysis of FDA and the activity of β-glucosidase will be

determined according to Boehm et al (1997). Data for FDA activity will be expressed as

mg FDA hydrolyzed g-1 soil h-1 and β-glucosidase activity as mg p-nitrophenol released

g-1 soil h-1.
5. Ash Yellows phytoplasma and root rots-Trees dying

Our research on White ash decline and Ash Yellows (AshY) in the forest has taken an interesting turn. In our most infected forest, where at least 62% of the ash have AshY infection, many ash trees are dying this year following a year of drought (2007). The causal agent is not clear. Root and butt rot fungal pathogens of ash are the most destructive agents in this forest, but limited root excavations on 37 trees have only revealed one tree with a decaying major root. Further root excavations will be performed this season and growth dynamics will be studied using tree ring analysis.
6. NEW WHITE PINE CANKER—Killer Lichen?

A new White pine branch canker disease has appeared along the North fork of the Au Sable River in Michigan in 2007 and 2008. We have just begun isolations from the cankers so we have no determinations of possible causal agents yet but we will in a month. The disease is continuing to progress. On most trees the branches in the middle of the canopy show red needles and small coalesced brown cambial cankers. The cankers often begin in the middle of twigs (0.25 cm diam.), then grow toward the intersection with a larger branch. Sometimes the canker stops and other times it progresses into the larger (2.5 cm diam.) branch. These small cankers appear to begin under one species of lichen with the margins often defined by the edge of the lichen colony. In addition, a few trees show large extensive cankering of the cambium along a branch or occasionally down the trunk. The disease externally resembles White pine blister rust and no fungal fruiting bodies are evident on any of the affected branches.
Oklahoma State Report: Insect and Disease Pests of Horticultural Crops in Oklahoma
Oklahoma State University
Eric Rebek, Department of Entomology and Plant Pathology
Update on Quarantined Pests in OK.

Red Imported Fire Ant.  The red imported fire ant was recorded in parts of Oklahoma as early as 1985, but was probably present in the state before that time.  It has been found at one time or another in 42 Oklahoma counties as of August 2008.  Currently, eight counties are federally quarantined in Oklahoma and APHIS is considering expanding that to include the two southernmost “tiers” of Oklahoma counties.  Distribution of RIFA in Oklahoma is disjunct, most likely due to artificial movement of regulated nursery and sod materials prior to quarantine restrictions, and is currently being reevaluated.  Upon completion of the survey, a new map will be published which more accurately reflects RIFA distribution within the state.  Information about RIFA quarantine regulations and their impact on nursery, sod, and other industries can be found at: http://www.aphis.usda.gov/plant_health/plant_pest_info/fireants/index.shtml

Release and monitoring of fire ant decapitating flies, Pseudacteon spp. continues and is coordinated through Oklahoma Dept. of Agriculture, Food, and Forestry and administered by OSU Extension educators in several southeastern counties.
Japanese Beetle.  Northeastern Oklahoma, a Category 2 state (i.e., partially infested), experienced a bumper crop of Japanese beetles this year, forcing the large nurseries in that part of the state to take extra precautions when shipping containerized nursery stock out of state.  Despite reports of Japanese beetle in New Mexico, agricultural officials there are still pushing for the state to be listed as a Category 1 state (i.e., uninfested with significant risk of introduction).   This affects Oklahoma nurseries that wish to maintain their market share in New Mexico but face increasing costs and time allocated to treating for Japanese beetle on outgoing shipments.  Another concern for nurseries in Category 2 and 3 states is the potential loss of chlorpyrifos for dip treatments of B&B and certain containerized plants for Japanese beetle control.  However, most of the larger nurseries in JB-infested areas of Oklahoma are container-production businesses and do not rely on chlorpyrifos dip treatments.  Chlorpyrifos is slated for removal from the market by EPA under FQPA legislation and is the only insecticide allowed for dip treatments under the Japanese Beetle Harmonization Plan.
Vectors of Xylella fastidiosa in OK.  Collaborators: Damon Smith, Astri Wayadande and Lisa Overall (Graduate Research Asst.), Dept. of Entomology and Plant Pathology, Oklahoma State University

My lab is conducting a rigorous survey for leafhopper and related vectors of X. fastidiosa, the pathogen responsible for Pierce’s disease (PD) in grapes and bacterial leaf scorch (BLS) in trees.  the primary vector of PD, glassy-winged sharpshooter (Homalodisca coagulata), has yet to be found in Oklahoma, the disease was recently discovered in central Oklahoma in Concord grapes being grown in a homeowner’s backyard.  Oklahoma is further at risk due to its proximity to Texas, which harbors both glassy-winged sharpshooter and the PD strain of the bacterial pathogen.  Also, a CAPS survey of southern Oklahoma vineyards in 2003 indicated the presence of other potential leafhopper/sharpshooter vectors in the state (Table 1).  The Plant Disease and Insect Diagnostic Lab at OSU has received reports of BLS affecting primarily oaks, and other trees in the state have been shown to harbor X. fastidiosa.  Preliminary work in my lab performed during summer 2008 has revealed the presence of several potential vectors of X. fastidiosa in several Oklahoma nurseries and vineyards selected for their proximity to riparian zones.  Potential vectors include leafhoppers/sharpshooters in the genera, Cuerna, Oncometopia, and Graphocephala, as well as other potentially important leafhoppers and spittlebugs.  We will begin investigating susceptible versus reservoir hosts of X. fastidiosa; seasonal abundance, habitat preference, and directed movement of common insect vectors; and transmission efficiency of common insect vectors to susceptible host plants.  Shedding light on these factors will help us determine effective IPM strategies to reduce populations of insect vectors in nurseries, vineyards, and ornamental landscapes.

IMPACTS: The positive identification of BLS and PD vectors in Oklahoma will help nursery and vineyard personnel monitor for their presence at key times during the growing season.  This information will allow for correct timing of insecticide sprays to manage these pests when they are present in the landscape.

Table 1. Total captures of suspect leafhoppers from sticky traps placed at two heights and from sweep samples taken in southern Oklahoma vineyards (2003).  (Source: CAPS 2004).
	
	
	Total Captures
	
	

	
	High Sticky Traps
	Low Sticky Traps
	Sweeps
	Totals

	G. atropunctata
	144
	401
	107
	652

	C. lateralis
	2
	86
	8
	96

	E. fabae
	569
	2,246
	399
	3,214

	E. comes
	335
	4,407
	1
	4,743

	Misc. Leafhoppers
	310
	1,543
	287
	2,140

	Totals
	1,360
	8,683
	802
	10,845


Ecology and Management of White Grubs in Turfgrass.  Collaborators: Tom Royer (state IPM coordinator and extension entomologist) and Nathan Walker (research plant pathologist), Dept. of Entomology and Plant Pathology, Oklahoma State University

We are investigating the spatiotemporal occurrence of various white grubs (Phyllophaga and Cyclocephala spp.) at several sod farms around Oklahoma.  We are using GPS to spatially reference individual white grubs collected from sod farms over time.  DNA analysis of larvae combined with adult capture data will help us use GPS coordinates to determine the spatial and temporal overlap of white grub species in Oklahoma sod farms.  Thus, we are attempting to elucidate additional biological and ecological factors that determine co-occurrence of species and, moreover, improve management strategies for individual species of univoltine and multivoltine white grubs. 

IMPACTS: Current management strategies for white grubs in turfgrass involve both preventative and remedial insecticide treatments.  Because different white grub species, especially in the genus Phyllophaga, emerge at different times throughout the summer, knowledge of which species are most prevalent at a given location can help landscape managers, golf course superintendents, sod farmers, and homeowners more precisely time insecticide applications to gain the most effective white grub control and minimize non-target effects and environmental contamination.

New OK Records: Japanese Weevil.  The first record of Japanese weevil, Pseudocneorhinus bifasciatus Roelofs, for Oklahoma was reported in early August 2008.  Dr. Rick Grantham, director of the OSU Plant Disease and Insect Diagnostics Lab, tentatively identified the recovered specimens as Japanese weevil and is awaiting confirmation from USDA.  The insects were found feeding voraciously on the foliage of a dogwood tree in Tulsa.  The property owner sent specimens to the Tulsa County OSU Cooperative Extension office.  It is unknown how the weevils arrived in Oklahoma, but a likely route is through contaminated nursery stock.  Japanese weevil is an invasive pest of cherry laurel, broad-leaved evergreens, pyracantha, privet, barberry, euonymus, forsythia, lilac, strawberry, mountain laurel, great rhododendron, multiflora rose, Allegheny blackberry, American bittersweet, flowering dogwood, gray dogwood, bittersweet, and nightshade, but not grasses.  Adults can be significant defoliators when abundant, and larvae feed on the roots of adult host plants.

IMPACTS: Oklahoma State University continues to be a leading contributor to the efforts of the Great Plains Diagnostic Network (GPDN) in documenting emerging plant diseases and insect pests across the region.  Approximately 12,000 pest records were sent in from across the state in 2007. From October 2007 through the present, three new insect pests were found in Oklahoma, including the aforementioned Japanese weevil as well as latania scale and cottony cushion scale.  Most recently, wingless yellow aphids in a northern Oklahoma soybean field have been tentatively identified as soybean aphid, but all individuals were wingless so definitive identification is not known at the time of this report.
















