S-1028 Regional Project Meeting Minutes
Lexington, Kentucky

November 3-4, 2007

Members present: Bonnie Ownley (Chair, University of Tennessee), Kenny Seebold (Past Chair, University of Kentucky), Craig Canaday (University of Tennessee), Monica Elliott (University of Florida), Mike Benson (North Carolina State University), Boyd Padgett (Louisiana State University), Tony Keinath (Clemson), Craig Rothrock (University of Arkansas), Andreas Westphal (Secretary, Purdue University). 

The meeting was called to order by Ownley at 8:30 AM. Participants thanked Seebold for making local arrangements for the meeting. Westphal expressed concerns that he may not be able to fulfill duties as an officer next year. Ownley volunteered to take minutes of the meeting. 
The meeting began with a review of project goals and objectives, and coordination of cooperative projects for 2008

Objective 1. Examine commercial and non-commercial biocontrol agents for use as seed treatments, in-furrow treatments or as potting mix amendments.

Cooperative Broccoli Field Trial Project. Participants discussed the methodology used and data collected to date for a regional trial on biological control of soilborne pathogens of broccoli (thiram-treated ‘Empire’ seed). Participants in this trial were Canaday, Keinath, Ownley, Rothrock, and Seebold. Canaday serves as coordinator for the cooperative broccoli field project. Canaday prepared the protocol and materials, and shipped to all participants. The trials were planted in late September through late October.
Treatments common to all participants were:

Binucleate Rhizoctonia (BNR; provided by Rothrock);

BioYield Flowable (commercial product);

Monarda bioactive herbage (2% and/or 10% w/w mixed into potting mix; provided by Kimberly Gwinn, University of Tennessee);

Terrachlor (fungicide); 
Untreated Control.
Ownley added seed treatments with Beauveria bassiana (log 3 colony forming units (CFU) per seed on thiram-treated seed and log 6 CFU on untreated seed), with and without 2% Monarda herbage mixed into potting medium. Seedlings were transplanted into field soil with natural levels of pathogens, except in South Carolina where Keinath added approximately 0.84 g sclerotia of Rhizoctonia solani per 20 feet of row. Without addition of pathogen inoculum participants reported low levels of disease. Keinath gave details of preparation and addition of Rhizoctonia inoculum. Keinath will send the protocol for production and in-furrow addition of inoculum to participants. Participants agreed that strong consideration should be given to adding Rhizoctonia inoculum in future field trials. Members discussed data to be collected, including disease ratings, growth measurements, and yield. Details of treatments for the spring and fall trials of 2008 will be discussed after all data is collected on the current fall 2007 trial.
Participants agreed to conduct a spring trial in March and a fall trial in September. Collaborators for the spring trial will be Canaday, Keinath, Ownley, Rothrock, and Seebold. Participants agreed to try and collect Rhizoctonia isolates from their fall and spring broccoli field trials. At the end of the trial, participants will share data collected and send soil tidbits (collecting soil temperature data) to Craig Canaday. 

Cooperative Greenhouse Bedding Plant (Impatiens) Project. Benson will serve as coordinator for this test. He will contact a company and have plugs sent to participants. Collaborators for the bedding plant greenhouse project include Benson, Elliott, Keinath, and Ownley. Plugs will be planted in 2-inch deep 6-cell packs. Trays will be placed on felt mats and cuttings will be planted in Fafard #4P potting mix. Treatments to be considered include Monarda herbage (source: Kimberly Gwinn), BNR (sources: Rothrock and Benson), BioYield Flowable, OHP SoilGard, Trichoderma hamatum T-382 (source: Harry Hoitink, retired – Ohio State University), and Beauveria bassiana (source: Ownley). The test will be planted in March and Benson will send details on the protocol to be used.
Cooperative Greenhouse Tomato Project. Ownley will serve as coordinator for this test. Potential cultivars were discussed, including Mountain Fresh Plus, Nico, and Red Defender. Red Defender was favored. Discussions on standard chemical seed treatments for transplant production followed. Use of thiram in the industry has been reduced. Ownley will confirm standard recommended seed treatment practices in the southeast with Kelly Ivors (North Carolina State University) and Annette Wszelaki (University of Tennessee), and relay information to the group. Ownley will develop the protocol and send to members of the group in January/February. Treatments will include Beauveria bassiana, a standard chemical treatment, and an untreated control. Various biological control treatments will be included. 

Cooperative Cotton Trial Project. Rothrock and Padgett will coordinate this test. Participants discussed potential biofungicide treatments, including: Serenade Maxx, Ballad Plus, Sonata, Rhapsody, and BNR isolates. The second generation of glyphosate-resistant cotton cultivars was discussed, as well as the lack of efficacy of glyphosate to control rust disease in sentinel field plots of soybean. Rothrock and Padgett will suggest a cotton cultivar and treatments, and send information to interested participants in early spring.  
Objective 2. Examine the effect of cultural practices on soilborne pathogens and plant growth.

Participants decided to discuss this objective after state reports were given.

Objective 3. Examine the genetic diversity of Rhizoctonia solani between natural ecosystems and agricultural ecosystems.

Marc Cubeta (North Carolina State University) was not able to attend the meeting and is the primary participant for Objective 3. Rothrock suggested a cooperative project be developed that would provide Cubeta with more Rhizoctonia isolates for genetic studies. Rothrock had several pelleters fabricated for sampling soil to detect Rhizoctonia solani. He distributed the pelleters to interested members of the group. He explained that the pelleters are sterilized with ethanol and flame. When sampling soil, duplicate samples are taken, one to determine soil mass while the second sample is plated onto culture medium. Rothrock suggested that sampling techniques and different culture media be compared for efficiency of recovery of Rhizoctonia isolates. Participants would sample agricultural soils and nearby natural ecosystems; AG groups of isolates recovered would also be determined. Members discussed sampling techniques and culture media. Sampling methods included soil pelleting, toothpick bait method (Phytopathology 89:767-772), and seedling bait method. Culture media to consider in the test included modified ethanol-potassium nitrate medium (Plant Disease 71:1098-1100; substitute 300 ppm streptomycin and 100 ppm rifampicin for 100 ppm tobramycin and use 2% ethanol instead of 5%), Ko and Hora medium (Phytopathology 61:707-710), and water agar + benomyl + chloramphenicol. Participant (and cropping system) involvement for this cooperative project will include Benson (cotton), Canaday (tomato), Elliott (rice, brassica), Keinath (rice, brassica) Rothrock (cotton, rice), Ownley (tomato), Padgett (cotton). Additional cropping systems are included in the plan of work. Ownley will summarize the details of the methodology discussed, other cropping systems to include, and timeline, and send to participants.    

Selection of officers and meeting site for 2008. In 2007, Andreas Westphal was elected secretary. He would normally serve as chair in 2008. He expressed concerns and indicated that he wanted to continue to interact with the group, but did not think that he would be able to fulfill duties as chair. Craig Rothrock was then elected to serve as chair and Tony Keinath was elected secretary for 2008. Keinath will serve as chair in 2009. Monica Elliott offered to make local arrangements for the next meeting in Fort Lauderdale, FL. It was suggested that the meeting date be November 1 and 2. The meeting date will be confirmed with Mark McClellan (administrative advisor, University of Florida).
Funding opportunities. Potential sources of funding appropriate for the cooperative projects were discussed, with emphasis given to the SARE and SRIPM programs of USDA. The program dates for these grants will be determined and participants will communicate via e-mail while collecting preliminary data. 
NIMSS website. Benson, who was the webmaster for the previous website for the group, indicated that certain sections, such as history, needed to be completed on the new NIMSS site. He stated that the information is available but did not know how to add it to the website, or who to contact. It was thought that website additions could only be made at administrative levels. Ownley will communicate with McClellan to obtain this information.

State Reports 
Ownley reported on her most recent work with Beauveria bassiana 11-98 as an endophytic biofungicide on cotton and tomato. Previous work demonstrated that B. bassiana is effective in reducing plant loss due to Rhizoctonia solani in both cotton and tomato. In gnotobiotic studies, following seed treatment, B. bassiana endophytically colonized root, shoot, and leaf tissues of tomato. The rate of B. bassiana seed treatment was directly related to the extent of colonization throughout the plant. Although B. bassiana was detected in these same tissues in cotton, it was recovered more frequently from aboveground tissues. New ITS primers were developed that amplified ITS sequences from B. bassiana 11-98, but not ITS sequences in cotton. The new primers enabled detection of DNA of B. bassiana only in a background of cotton DNA at 1:1000 ppm. She presented evidence, based on scanning electron microscopy, of endophytic growth of B. bassiana 11-98 within cotton leaf tissues. 
Ownley also shared results of an experiment to determine whether B. bassiana 11-98 could induce systemic resistance in cotton seedlings against a bacterial foliar pathogen, Xanthomonas axonopodis pv. malvacearum. Roots of cotton seedlings were treated with three rates of B. bassiana (log 5, log 7, log 9 CFU), a chemical known to induce systemic acquired resistance in plants (2, 6-dichloro-isonicotinic acid; INA), and two untreated controls. After 13 days, true leaves of all treatments, except one untreated control, were inoculated with the bacterial pathogen. Cotton leaves were rated for foliar damage six days after challenge with the bacterial pathogen. Foliar disease ratings on plants whose roots had been treated with log 7 CFU of B. bassiana were lower than all other treatments and not different that the untreated control without pathogen added. Ownley suggested that these results indicate that B. bassiana 11-98 can induce systemic resistance in cotton. Participants suggested that experiments be conducted to determine compatibility of B. bassiana with fungicides that are commonly used on crops in which Beauveria is endophytic. 
Westphal reported on the effects of soil fumigation and tillage practices on disease of soybean caused by sudden death syndrome (Fusarium solani f. sp. glycines) and soybean cyst nematode (Heterodera glycines). In soybean monoculture no-tillage plots, with artificial infestation of the SDS pathogen, and natural or artificial infestation with H. glycines, foliar symptoms of SDS were more severe in fumigated than in non-treated plots in the third year after infestation. In most trials, populations of H. glycines were higher at harvest in preseason-fumigated plots than in non-fumigated plots, suggesting that the non-fumigated soils had become suppressive to the disease complex of H. glycines and SDS. 

Westphal described the results of a long-term tillage trial, with corn-soybean rotation, and the following continuous treatments: (A) moldboard plow and secondary tillage, (B) chisel and secondary tillage, (C) ridge tillage, and (D) no tillage. In 2006, yields of soybean were higher with ridge and no tillage than with chisel tillage. Foliar SDS symptoms were higher in chisel and moldboard plow tillage than in ridge tillage. Soybean roots in chisel tillage were the most necrotic and those in ridge tillage plots were the least necrotic. At harvest, no differences in nematode cyst and egg numbers were detected among the tillage treatments. Under these conditions, reduced tillage practices decreased the severity of SDS while improving yields compared to intensive tillage.

Westphal also described a cover cropping study using resistant plants and biofumigation. In southern Indiana, crop sequences of watermelon, soybean, and corn do not suppress the root knot nematode, Meloidogyne incognita. Westphal evaluated whether a small grains cover crop could be replaced by cover crops with resistance to M. incognita or by crops with biofumigation potential to reduce the risk for nematode damage in the most sensitive crop, watermelon. He also compared biofumigation activity with oilseed radish, Raphanus sativus conv. oleiformis, cv. Boss with soil fumigation with methyl bromide (350 lb/acre = 390 kg/ha), fumigation with Telone C 35 (35 gal/acre = 330 L/ha) and a non-treated control in a field trial. A second trial was aimed on identifying the most effective Brassica winter cover crop in field microplots. Proper fumigation procedures were used and the biofumigation principle adjusted to southern Indiana. The most promising Brassica crop was identified.
Elliott presented results on a new disease of queen palm trees in Florida. The disease agent moves through the canopy from bottom to top. Symptoms observed were similar to those caused by Fusarium. She isolated F. oxysporum, F. semitectum, and F. proliferatum from diseased palms. Using PCR and primers for sequences of the 1-alpha gene, isolates of F. oxysporum, with some similarity to isolates reported on asparagus and tulip were detected. Using juevenile queen palms, Koch’s postulates were carried out with F. proliferatum, F. oxysporum, and F. semitectum. The pathogen was the new f. sp. of F. oxysporum. She has since isolated the pathogen from Mexican Fan and Pinoli palms. She suspects that an aerial infection is involved.

Canaday reported on evaluations of the effects of BioYield (plant growth-promoting rhizobacteria; PGPR) and fungicide treatments with and without application of a systemic acquired resistance (SAR) inducer (Actigard) on the incidence of timber rot (Sclerotinia sclerotiorum) and buckeye rot (Phytophthora nicotianae) affecting four tomato cultivars. No significant effects on these soilborne diseases were noted. However, the incidence of tomato spotted wilt virus was significantly greater on Mountain Fresh Plus than on Amelia, Nico, or Red Defender, while the severity of foliar diseases (early blight and Septoria leaf spot) was significantly lower than on the other three cultivars. He also evaluated the effects of several seed treatment fungicides, in-furrow sprays, and herbicide treatments on charcoal rot of soybean (caused by Macrophomina phaseolina). The greatest percentage of healthy plants received a seed treatment combination of the PGPR strain Bacillus subtilis MBI 600 and the fungicides mefenoxam and fludioxinil.

Canaday presented data on a broccoli test that included three cultivars (‘Arcadia’, ‘Packman’, and ‘Premier Crop’), two nitrogen treatments (ammonium nitrate and calcium nitrate), and three PGPR treatments (untreated, BioYield Flowable and BioYield Concentrate). For all cultivars combined, greater head weight was found for plants treated with BioYield Flowable, however, there were no differences in PGPR treatments or the untreated control with ‘Premier Crop’.
Canaday had preliminary results on plant emergence and growth in his trials for the Cooperative Broccoli Field Trial Project. He indicated that incorporation of Monarda in potting mix delayed germination of broccoli. Initially differences were noted in leaf length, but by 41 days after seeding, differences in growth were not significant.    

Benson reported on experiments with three root-colonizing fungi, binucleate Rhizoctonia (BNR) isolates BNR621 and P9023, and Trichoderma hamatum isolate 382 (T382), to determine if these isolates would suppress Botrytis blight in geranium by induction of host systemic resistance. Resistance to Botrytis blight was observed in geraniums transplanted into potting mix amended with P9023 and T382 two weeks prior to inoculation with B. cinerea when grown under environments either highly or less conducive to disease development. In the less conducive environment, P9023 and T382 provided protection equal to the fungicide control. Specific stages in infection by B. cinerea were tested by counting germination of conidia in leaf extracts or by assessing lesion size in detached leaves taken from BNR- and T382-treated geraniums. No differences in conidial germination were observed. Lesion area results depended on time between application of inducing agents and detachment of leaves for inoculation. In geranium leaves detached and inoculated 7 days after topdressing with a Pesta formulation of BNR621 and P9023, the AUDPC calculated from lesion area was smaller than T382 and the inoculated control. Whereas, leaves detached and inoculated 14 days after topdressing with T382 had a smaller AUDPC from lesion area than plants treated with BNR621, suggesting that restriction of lesion development may play a role in the suppression of Botrytis blight in geranium. These results may be the first to demonstrate induced systemic resistance by BNR fungi to a foliar pathogen, and support the use of T382 in an integrated disease management program for B. cinerea.

Rothrock reported on experiments on the effects of rate and source of brassica green manure, such as canola and mustard cultivars (including Fumus, an Indian mustard selected for elevated levels of glucosinolates), on suppression of disease caused by Meloidogyne incognita or Rhizoctonia solani. All green manures were grown in the field. Above and below ground biomass was collected, cut-up, and incorporated into the top 15 cm of soil. Hosts were cucumber for M. incognita, and petunia and impatiens for R. solani. Disease severity was only moderate in 2007. The rate at which the green manure was added had a greater effect on disease suppression than source of the green manure. Rothrock is continuing field evaluations on cotton with Fumus.

Rothrock also presented results on the role of soil texture on cotton growth and pathogen reproduction and survival of M. incognita (Mi) and Thielaviopsis basicola (Tb) in microplot experiments at Fayetteville and Hope, Arkansas. Meloidogyne incognita and T. basicola are important pathogens on cotton and interact in a synergistically. Sandy loam soils (48% sand) were used and artificial soil textures were produced by mixing these soils with sand (texture ranged from 54 to 91% sand). Soils were pasteurized and six treatments were applied: A) noninfested, B) Mi - 4 eggs/cc, C) Mi - 8 eggs/cc, D) Tb (100 chlamydospores/g), E) Mi - 4 eggs/cc and Tb, and F) Mi - 8 eggs/cc and Tb. Soil water was controlled by watering each soil texture to saturation at -10 or -30 joules/kg daily (early and late season, respectively). Plant height was reduced by both pathogens, however, the greatest reduction was observed in the sandiest soil when both pathogens were present. Thielaviopsis basicola decreased the number of plant nodes, dry weight, and root weight over all soil textures. Root discoloration was greater on fine soil textures. Galling and M. incognita reproduction was reduced by T. basicola in all soil textures. Overwintering populations of M. incognita were reduced by T. basicola in fine soil textures, and M. incognita survival was greater in sandy soils. Reproduction and survival of T. basicola were greater in fine textured soils. 

In studies on rice, Rothrock reported the results of field and controlled environmental studies using selective fungicides, and isolation to examine the importance of seedling disease pathogens. Pythium species were the most important pathogens in stand establishment in cool/wet environmental conditions in field and controlled environmental studies based on stand response to metalaxyl seed treatment. Using artificially infested soil, stand reductions caused by Pythium spp. were greater at 15 than at 20 C. However, root biomass was still decreased at warmer temperatures by Pythium species. Stand response to seed treatment fungicides was less in warmer environments. Treatments giving a stand response included carboxin/ PCNB and TCMTB, indicating that different pathogens are impacting stand under these environments. When six different rice field soils with a history of stand problems were placed under uniform environments, stand response was similar across soils for the fungicides, indicating environment is the most important factor in stand establishment.

Rothrock isolated R. solani from seedlings and soil from cotton-producing states participating in the National Cottonseed Treatment Program. Isolates were characterized using the anastomosis technique. AG 4, AG 7, and AG 11 were found on cotton from different states suggesting a diversity of R. solani is present across the country. Rothrock found many binucleate Rhizoctonia spp. in many of the samples.  

Benson presented data on Phytophthora root rot of Fraser fir (Abies fraseri) grown for Christmas production in western North Carolina. Several approaches to disease management have been investigated over the years including genetic resistance, fungicides, and cultural practices. In the short-term, cultural practices that promote suppressive soils may be the best solution, although long-term breeding programs for disease resistance may be successful. In the spring of 2006, five sites on disease-conducive soils in four western NC counties were established. Cultural practices included raised planting beds composed of wood chips or pine bark mulch, and soil amendment of cow manure compost to promote biological activity or sulfur to lower pH. Possible mechanisms of control in the raised beds include improved drainage and suppression of sporangia production by Phytophthora spp. as well as biological control by cellulose-degrading microbes in the wood chips that will produce cellulase and degrade Phytophthora propagules surviving in soil. At 22 weeks after planting, mulches had established increased levels of bacterial and fungal populations, total microbial activity, and cellulase activity, relative to underlying soil. Total microbial activity was higher, but cellulase activity was lower than rates reported for two-year-old plantings of mulched avocado trees in California. Mulching did not provide consistent significant increases in transplant survival through the first year, nor did it decrease disease ratings during the first year, relative to untreated transplants. Benson indicated that research had not yet established a threshold level of cellulase activity required for suppression of P. cinnamomi in soil or mulch substrates, and cellulase activity in these mulches, while higher than those in soil, may not be adequate to provide protection. Enzyme activities and disease progression will be monitored over time at these sites

Keinath reported preliminary results on his broccoli trials for the Cooperative Broccoli Project. He was the only participant to add inoculum of R. solani in-furrow in the field test. He indicated that there was more disease in plants with the Monarda treatment than other treatments. Ownley pointed out that the Monarda treatment is bioactive herbage incorporated into potting mix which releases volatile compounds that suppress pathogens. Participants acknowledged that this treatment would be most beneficial in greenhouse production of transplants rather than disease suppression after seedlings were transplanted into the field.
Keinath described results of experiments on vetch cover crops with a non-pathogenic (binucleate) Rhizoctonia isolate and BioYield Flowable (PGPR) in reduction of wirestem of broccoli. Both treatments significantly increased the percentage of healthy broccoli plants and reduced the number of plants with wirestem 30 days after transplanting. 
Keinath also shared results of studies on vetch cover crops for suppression of Fusarium disease in seedless watermelon. He indicated that in order to maximize biomass production in coastal South Carolina, Cahaba White vetch should be seeded in October or November and incorporated into soil in January or February. Populations of Fusarium were actually higher in vetch than with rye and fumigation with Telone. However, Fusarium populations may be saprophytic rather than pathogenic. Cahaba White vetch reduced the number of wilted seedless watermelon plants in one of two experiments, and the plant defense activator Actigard increased the number and weight of seedless watermelons. In a study to determine whether there was an effect of different cultivars of vetch compared with rye, he found that Fusarium populations were lower with rye than vetches; however, the percentage of wilted plants was higher with rye than with vetches.
Participants returned to the question of whether there should be a cooperative experiment for objective 2. The group decided that participants would continue to work individually within the framework of this objective.

The meeting was adjourned at 9:17 pm.
PAGE  
- 8 -

