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Joint Meeting of NCERA-184 and WCERA-97:

June 12-14, 2006

Monday, June 12

6:00pm
Social at Marcia McMullen’s Home.

Tuesday, June 13

8:00am–2:00pm
Discussion Topics (Executive/Board Room)
· Wheat Stem Rust Update – Yue Jin

· Wheat Stripe Rust Update – Sam Markell (for Gene Milus)

· Wheat Leaf Diseases; resistance update – Tika Adhikari

· Karnal Bunt of Wheat – Tom Allen (for Charlie Rush)

· Speckled leaf blotch of barley – Stephen Neate

· Root Diseases – Alan Dyer

· National Wheat Information Network – Erick DeWolf and Marty Draper

· Wheat Disease and Insect Compendium update – Bill Bockus

· New and Emerging Diseases.

2:00pm–5:00p
Tours: Breeder’s nurseries and Bill Hejl’s Bonanza farm.

6:00pm
Combined social for NCERA, WCERA and NC-APS.

Wednesday, June 14

7:00am-9:00am
Business Meeting of NCERA184 (Executive/Board Room)

· Review of 2005 Minutes

· Personnel Changes

· Election of Officers

· Discussion of meeting locations

· Publications and Coordinated Activities (Impacts and Accomplishments)

Small Grains Disease Topic Discussions

The discussion session was attended by committee members from the NCERA184 and WERA97, as well as a number of guests. Select individuals from both regions gave short presentations (20 minutes) and we had a discussion session (10 minutes) after each in order to foster communication between pathologists from different regions.

Stripe Rust Update. Sam Markell (AR) gave an update on stripe rust (Yr) in the eastern U.S. on behalf of Gene Milus (AR). There was little Yr in Arkansas during the 2005-6 season due to the relatively hot and dry conditions and fungicides were applied to a limited number of acres in comparison to recent seasons. Sam then presented some information on Yr research being conducted in Arkansas. First, he explained that they recently screened a large number of SRWW lines for susceptibility to Yr and found that only 35% of those tested had a Yr disease severity of less than 10%. In addition, another ~30% had disease severity between 11 and 40% and overall few varieties currently grown in the state were considered very susceptible to this disease.

Sam then gave a summary of ongoing research examining the race and population structure of Puccinia striiformis f.sp. tritici (Pst) in the U.S., and specifically Arkansas.  He first gave a brief overview of the race structure and explained that prior to 2000, no isolates virulent on Yr8, Yr9, and the cv. Express were found in the Pst population East of the Rocky Mountains. The putative migration that year of a population with race PST-100 into the region resulted in widespread epidemics and the displacement of the old races by the 2001-growing season. Sam has been studying the isolates collected since 2000 and found that all were PST-100. He has since examined these with AFLPs and found that the population was essentially clonal within a single season.

In the group discussion that followed, several individuals commented that they feel the new population in the eastern U.S. has different epidemiological parameters than those found prior to 2000. Specifically, this new population has a shorter latent period and a wider range of temperature tolerance (warmer temperatures). The new races have been noted to linger through longer periods of excessive temperatures and it was stated that they also appear to be more aggressive. In many regions, the presence of a single lesion found during scouting can trigger a fungicide application. The common wheat fungicides tested against Yr work reasonably well, however, multiple applications are often required for control during highly conducive periods.

Update on the New African Stem Rust Race. Yue Jin (MN) from USDA-ARS Cereal Disease Laboratory in St. Paul, MN gave a presentation on wheat stem rust (Sr) detailing recent progress on the new African wheat stem rust race. He first described that for the last 30+ years, the race structure of Puccinia graminus f.sp. tritici (Pgt) in the United States has been both very simple and stable. This is due to the widespread planting of resistant varieties, a lack of sexual recombination in the pathogen because of the eradication of barberry, and the bottleneck of over-wintering. For example, >90% of the isolates tested since 2003 have been race QFCS. He noted that much of the resistance found in wheat to Pgt worldwide was derived from CIMMYT germplasm and that the rye 1BL.1RL translocation containing Sr31, Yr9, and Lr26 was extremely common.  The development of virulence in Pgt to Sr31 in Africa (strain Ug99) is of great concern because this gene is extremely widespread and few others have been utilized. Essentially, there is little in terms of a genetic barrier to hinder the movement of this race (TTKS).

He presented data from a screening of wheat lines from around the U.S. with this strain. In summary, 80% of HRSW, 80% of Durum, 75% of SRWW, and 60% of HRWW lines evaluated were susceptible to this race. The high level of susceptibility in HRS and Durum wheats is of great concern as these are grown in the northern plains where Sr has historically had the most impact upon yield. Several effective Sr genes are available that confer resistance to this strain, including: Sr2, 13, 24, 36, and Tmp (Triumph). Of these, Sr24 is probably the most utilized gene, however, there is evidence that virulence on Sr24 is already present in some populations of Pgt in Southeast Asia.

Yue then explained that the potential migration pathogen for Ug99 is very similar to what was postulated to have occurred with Puccinia striiformis (stripe rust of wheat) virulent on Yr9. Specifically, the latter fungus is believed to have migrated from Eastern Africa through the Middle East and Southern Asia, and eventually into the U.S. Since the urediniospores of P. graminis are more robust than those of P. striiformis, it is entirely possible that Pgt virulent on Sr31 could follow a similar pathway in the next decade. In response to this risk, a Global Rust Initiative has been started to help monitor the movement Pgt in general as well as to accelerate the development of germplasm and varieties with effective resistance to Ug99 (TTKS) and other recently identified races.
Wheat Leaf Diseases: Resistance Update. Tika Adhikari (ND) presented an update on recent developments concerning the biology, plant-microbe interactions, and genetics of susceptibility in wheat to the foliar blight complex (i.e. tan spot and Septoria leaf blotch). He first explained that unlike the classical gene-for-gene relationship in rusts, race classification in tan spot is based upon dominant genes conferring toxin sensitivity in the host. Of the eight possible races, race 1 is most common worldwide. There are three verified host-selective toxins produced by Pyrenophora tritici-repentis (Ptr), causal agent for tan spot. They are ToxA, ToxB, and ToxC, and of these, ToxA and B are the most characterized. ToxA is known to be localized in the chloroplast (internalized) and activity of this toxin is light dependent. It has been recently determined that Ptr ToxA is highly similar to SnToxA from Stagonospora nodorum and horizontal transfer between the two species may have occurred. When regionally grown cultivars of HRSW were examined for susceptibility to Ptr Races 2, 3, and 5 (single host-selective toxin races), the majority were susceptible to at least one race, probably as a result of toxin sensitivity. He also presented some results from mapping studies trying to locate alternative sources of resistance to tan spot.

Tika then presented on research examining the Septoria/Stagonospora complex in wheat (leaf blotches). They conducted a comparison between the level of resistance in select wheat germplasm to the two pathogens (Septoria tritici and Stagonospora nodorum) and found potential sources with resistance to both. He has also found that the mating types of S. nodorum were in similar frequencies in the populations collected in ND and elsewhere, indicating regular sexual recombination. He then inoculated a sub-set of the S. nodorum isolates collected onto four wheat lines and found that they differed significantly in aggressiveness on the susceptible lines. Finally, Tika presented a study comparing the development of visual symptoms and accumulation of fungal DNA (as measured by QPCR) following inoculation by S. tritici and found that in all cases, there was no difference between the susceptible and resistant wheat lines until about 18 days after inoculation. The amount of fungal DNA closely paralleled the development of symptoms. This technique may be an alternative to visual disease evaluation since one can detect differences in DNA quantity somewhat earlier than symptom development. Additionally, they also determined that certain resistance response related proteins (PR-1, PAL) were expressed to a higher amount during the incompatible reaction. 
A Karnal Bunt Update: Texas Perspectives. Tom Allen, standing in for C. Rush (TX), presented an update on the status of Karnal bunt (KB) of wheat in the United States and recent changes in USDA-APHIS regulations on Tilletia indica, causal agent for this disease. To date, this pathogen has only been identified in three states: Arizona, California, and Texas. The most recent estimate available for the number of acres under regulation was 630,000 (October, 2004) and this includes those fields that have been classified as bunted kernel positive as well as any within a 3-mile radius. Recent changes in federal rules allow KB positive fields to be removed from regulation after five years if they are 1) subject to annual fallow-tillage, 2) planted with a non-host crop each year, or 3) have five consecutive years of KB negative wheat crops. As a direct result of these changes and if no positive samples are found this season, every KB affected field in San Saba County, TX will be de-regulated in 2006. This county does not grow a sufficient amount of wheat to be tested in the National KB Survey and the issue of Karnal bunt will likely disappear from that part of Texas. 

Currently, 37 nations still limit wheat from KB regulated regions. These represent approximately 50% of the U.S. wheat export markets and thus KB remains a disease of great potential importance. Deregulation of KB by the USDA-APHIS was originally planned for 2007; however, it does not appear to be on schedule due to various trade-related issues. To complicate things further, the European Union recently released a Pest Risk Assessment for KB requesting that the U.S. re-institute a teliospore standard for the quarantining of fields.

Tom later detailed some of the research being conducted under the direction of C. Rush. They are focusing on three primary topics, the 1) spatial distribution of teliospores in naturally-infested TX wheat fields, 2) spread of teliospores following artificial infestation from a concentrated point source due to tillage, and 3) any correlations between bunted kernel incidence and soil teliospore density. In the fields sampled for project #1, the range of teliospores from a 25g soil sample was from 0 to 1,305 (highest) for a single point and preliminary data indicates that teliospores are not uniformly distributed in the soil of an individual field.
Pathology in Montana’s Re-crop Cereal Production. Alan Dyer (MT) presented on research examining the impacts of Fusarium Crown Rot (FCR) and Root Lesion Nematodes on wheat production. The practices of re-cropping and reduced tillage have recently been replacing wheat-fallow (conventional tillage) rotations in Montana as the dominant system. As a result, the impact of root pathogens on yield and crop quality has increased and an estimated $60 million is lost annually in Montana because of Fusarium Crown Rot alone. Alan discussed results from an experiment examining the impact of varietal phenotype (stem type), soil fertility, and stand density on FCR using paired-plot analysis. In the first season, no significant differences were found in yield between the two varieties. However, differences were found in the second season after re-cropping and he summarized that yield loss from FCR occurs even during non-conducive years. Another project being conducted compares the survival of Fusarium pseudograminearum, one of the causal agents of FCR under field conditions. Finally, Wendy Lewis (MT) has been conducting a survey of Root Lesion Nematodes and found that cropping history greatly influences nematode populations. Many of the fields examined had populations above thresholds necessary for crop losses and the actual impact of these organisms on wheat production in Montana has likely been overlooked.
Septoria Speckled Leaf Blotch Resistance in Barley. Stephen Neate (ND) discussed research he has been conducting on the genetics of resistance to Septoria passerinii in barley. The disease caused by this organism, Septoria Speckled Leaf Blotch (SSLB), is known to cause yield losses approaching 40% during epidemics. Much of these losses are a result of lodging, caused by S. passerinii rotting the plant’s stem base. Management techniques for SSLB include the reduction of colonized crop debris, rotation with non-hosts, fungicide applications, and planting of resistant varieties. Unfortunately, little resistance is available in agronomically acceptable varieties for the region.

Stephen has been working to map loci associated with resistance by crossing resistant germplasm with susceptible parents and studying the offspring. Three putative genes are associated with resistance to SSLB; Rsp1, Rsp2, and Rsp3 and all confer both seedling and adult plant resistance. Using DArT markers, Rsp1 has been mapped to 3HS whereas both Rsp2 and 3 were found to be on 1HS. These markers have been used to screen additional lines with varying success. Of note is the fact that resistance based on other genes is likely available and may increase the chances of developing material with multiple sources of resistance. An additional project has been to study the population genetics of S. passerinii in the region. They have discovered that the mating type genes (MAT) are found in equal amounts and there was a high level of genetic diversity in the isolates from the field. Sexual recombination is probably happening relatively frequently, although the teleomorph of this fungus has not yet been found in nature. 
Opportunities for Development of an Information Platform for Wheat & Barley Diseases. Erick DeWolf (PA) presented information on the models utilized by the Wheat Scab Forecasting System. The development and deployment of this system has been funded by the U.S. Wheat and Barley Scab Initiative and is currently available for producers in over 20 states. It predicts when epidemic levels of Fusarium Head Blight are expected to occur based upon the environment conditions in the week prior to flowering. The currently available models are 75-80% accurate, take into consideration both the level of host resistance, and utilize forecasted weather data. The next generation of models will also attempt to predict when high concentrations of mycotoxins are likely to develop in the grain.

Later, Erick and Marty Draper (SD) presented to the group on the possibility of utilizing the Pest Information Platform for Extension and Education (PIPE) system for diseases of wheat and barley. The USDA-APHIS and CSREES have shown an interest in expanding this platform to other crops. For example, the Fusarium Head Blight forecasting system could be transferred to the PIPE and other disease modules could be developed for this system. A discussion session followed the presentation and concerns were expressed about the logistics of the system, funding sources, and privacy issues. A pilot project that keeps the data internal will likely be attempted in the near future. Additionally, many expressed an interest in the further development of mechanisms to facilitate communication between small grains pathologists. Potential mechanisms will be examined and discussed by members of the group in the future.

Update on the “Compendium of Wheat Diseases and Insects”. Bill Bockus (KS) gave an update on the status of the compendium revision. Of particular note is that insects and mite pests have been added and this greatly expands the scope of the project. Currently, there are over 140 chapters and a total length of ~175 pages. In comparison to the previous versions, the images present are almost all in color and scattered throughout the publication instead of being only on plates in the middle pages. The editors were still looking for images of certain diseases and disorders. Additionally, Gary Bergstrom (NY) and Jeff Stein (SD) were going to investigate putting together a companion item for distribution via CDs or on a palmtop computer system for use directly in the field.

New and Emerging Diseases. 

· Wheat Streak Mosaic Virus – individuals from around the country commented that WSMV was becoming an issue in their state even though it had rarely been found in previous seasons.

· Leaf rust – E. Stromberg noted that Puccinia triticina with virulence on Lr24 and Lr26 had been identified in Virginia.

· Stripe rust – Found in New York for the first time on wheat in 2005.

· Other rust news – D. Long (through Y. Jin) commented that leaf rust severity in the Great Plains was down substantially from 2005 and new races of leaf rust on durum wheat had been identified in Mexico and California.

· Phoma sclerotoides, cause of Brown root rot of alfalfa, has been identified on winter wheat in Minnesota (C. Hollingswoth). Koch’s postulates were confirmed and the pathogen may play a role in winter kill.

· Soilborne wheat mosaic virus – continues to expand in central New York from foci in the southeastern portion of the Finger Lakes Region. Resistance has been identified in cultivars adapted to this area.  


Notes From Business Meeting

Review of 2005 Minutes. The minutes from the 2005 meeting in Ithaca, NY were accepted without dissent or revision.

Personnel Changes:

AR – Four faculty are retiring in the fall (U of Ark), all positions will be refilled.

OH – Pierce Paul was hired as the Extension Wheat and Corn Pathologist (OSU).

KS – The Extension Wheat Pathologist position (KSU) is currently open. The previous occupant, Jim Stack, has assumed responsibilities as the director of a biosecurity facility.

KS – The Row Crops Pathologist position (KSU) is currently open.

KS – A Fungal Genetics position (KSU) will be opening soon.

ND – Bob Stack (NDSU) is retiring June, 2006. The position will be refilled.

MN – A Fungal Biologist position (UMN) will be opening soon at the University of Minnesota.

SD – Marty Draper, Extension Plant Pathologist, is leaving SDSU for the USDA-CSREES. The position will be advertised in a timely fashion.

VI – David Schmale assumed the position of a Fungal Biologist and Toxicologist (VPI&SU)

Election of Officers for 2006. Jeff Stein (SD) agreed to advance from Secretary to Chair. Pierce Paul (OH) was elected committee secretary without dissent. 

Selection of a Meeting Locations. The WERA97 and NCERA184 will again have joint meetings in 2007 and 2008. Next year, Juliet Windes (ID) has agreed to host the meeting in Idaho Falls, ID and the possible dates are currently being examined. In 2008, both groups will again meet together in South Dakota where Jeff Stein (SD) will host. The two groups will maintain separate business meetings with a single joint discussion session at the up-coming meetings.

Coordinated Activities (Accomplishments)

Revision of “Compendium of Wheat Diseases and Insects”. The compilation of chapters and digital images has progressed significantly since the project was initiated in 2005. This work will likely be published in early 2007 by APS Press and represents the first revision in over 20 years. The content has been updated substantially and expanded to address both diseases and insect/mite pests of wheat. This compendium will likely be utilized by a variety of individuals working with wheat, including: researchers (all disciplines), extension specialists and agents, wheat breeders, crop consultants, and growers.

Uniform Stagonospora Winter Wheat Nursery. To follow up on the status of this item, Pierce Paul (OH) was not be able to assume the leadership on this project. Erick DeWolf  (PA) will attempt to compile the available information for analysis and dissemination to producers.

Fusarium Head Blight Risk Assessment Tool. The utilization of this prediction tool by extension personnel, crop consultants, and producers continues to increase. This tool allows individuals to customize their predictions of crop production practices that influence the risk of disease including the presence of crop residues as a local inoculum source and the susceptibility of their crop. We also successfully integrated 24- and 48-hour forecasts into the disease prediction system. Farmers in 23 states have access to the disease prediction models of head scab of wheat.  The website used to deploy these model received more than 4,700 visits during the 2005 growing season (April – August). This site was modified in 2006 to include a pilot program that allowed commentary to be entered by the Extension Plant Pathologist from each participating state. The commentaries were intended to provide additional information concerning the FHB risk for that state.

Modeling for Fusarium Head Blight in Barley. An effort was initiated in 2005 by researchers in the Northern Great Plains (MN, ND, and SD) to examine the environmental factors impacting the development of Fusarium head blight and deoxynivalenol accumulation in malting barley. This project is being conducted in association with the FHB modeling effort for wheat and will attempt to produce models that can be added to the Fusarium Head Blight Risk Assessment Tool.

Coordinated and Region Disease Nurseries. Most members of the NCERA184 are involved to some extent with the evaluation of coordinated disease nurseries. For example, Jeff Stein (SD), Stephen Wegulo (NE), and Bill Bockus (KS) screened a regional HRWW FHB nursery; Gary Bergstom (NY) evaluated a separate regional SRWW FHB nursery; and Ruth Dill-Macky (MN) evaluated HRSW and barley FHB nurseries. In addition, several members evaluated a National stripe rust nursery that allows for changes in the population (races) to be monitored.
Coordinated Fungicide and Biological Control Agent Evaluations. Multiple members of the NCERA184 are involved in a trial to evaluate the efficacy of various fungicides and biological control agents in the management of Fusarium head blight of wheat. This trial consists of the same treatments applied to multiple classes of wheat (HRSW, SRWW, etc.) in multiple locations (ND, SD, MO, IN, LO). The impact of these treatments upon deoxynivalenol content in the grain was also evaluated.

Coordinated Email Discussions. Multiple members from the NCERA184 regularly submitted information on the disease status of the crops in their state to the USDA-ARS Cereal Disease email list serve. These submissions help keep small grains pathologists up to date on the status of the crops in their region as well as around the country. This system is particularly useful for individuals in the Northern Great Plains as the pathogens present in the Southern states often migrate north. Having an idea of what the potential inoculum pressure will be assists with management recommendations.

Emergency Registration of Fungicides. Members of the NCERA184 were integral in the emergency registration (section 18) of the fungicide Folicur for the control of Fusarium Head Blight on wheat and barley. This is a state-by-state activity and is required annually. Individuals in the group regularly share examples of the application with each other in order to facilitate and expedite this process.
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