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The meeting was called to order at 8:30 a.m. by R. Charudattan, Chair of the Project.  Twenty individuals attended the meeting and a list of participants is enclosed.

R. Charudattan (FL), as Chairperson of the project, opened the meeting.  He stated that both the Administrative Advisor to the project and the CSREES Representative could not be present for the meeting and that we would proceed with short reports on each of the objectives of the project.  He also stated that the meeting agenda would be continued with presentations of research results with slides, Power Point presentations, etc. after the short reports.

Objective 1: To evaluate and develop bioherbicide agents to control nutsedges, pigweeds, grasses, purslanes, spurges, kudzu, weeds in Asteraceae, and others.

1-A.  Development of Dactylaria higginsii as a bioherbicide for nutsedges (Cyperus spp.):

R. Charudattan (Univ. Florida, Gainesville) reported on the difficulties in scaling-up the fermentation process to produce standardized Dactylaria higginsii inoculum.  There is also a problem with the duration of dew needed for efficacy; a minimum of 12 h of dew is required in this pathosystem.  There was some discussion on the time of day and volume of carrier needed for application.  The IR-4, which funded this research, will be notified with a report.
1-B.  Development of Microsphaeropsis amaranthi and Phomopsis amaranthicola as broad-spectrum bioherbicides to control pigweeds: 

R. Charudattan reported that P. amaranthicola can control several pigweed species by itself, while M. amaranthi is effective against several other species not controlled by P. amaranthicola.  Adjuvants such as surfactants and some herbicides have been shown to kill the conidia of P. amaranthicola.  Both fungi grow on solid substrates and appear to be stable in culture.  S. Hallett (Purdue) stated that the late-emerging weed, waterhemp (Amaranthus rudis), is a problem in the mid-west and may be controlled by either fungus or a combination of the two.

1-C.  A multiple-pathogen approach to control several weedy grasses:


R. Charudattan reported on the postemergent application of a mixture of three fungal pathogens of grasses, Drechslera gigantea, Exserohilum longirostratum, and E. rostratum. When applied in an emulsion containing, an agricultural oil, this cocktail of pathogens was effective in controlling torpedograss.  This cocktail did not adversely affect nontarget grasses and other plant species native to Florida.    

1-D.  Myrothecium verrucaria as a broad-spectrum bioherbicide for purslanes, spurges, kudzu, and other weeds:

L. Walker (La. Tech., Ruston) reported that Myrothecium verrucaria kills kudzu (Pueraria lobata) in combination with low levels of glyphosate and that there is commercial interest. However, EPA has indicated that mycotoxins produced by M. verrucaria will be obstacles to registration of the fungus as a microbial herbicide.  This negates the possibility of commercialization.  There was a great deal of discussion on the role of the M. verrucaria toxins and the possibility to alter the biosynthetic pathway of the fungus to select toxin-minus strains. 

1-E. Development of Pseudomonas syringae pv. tagetis as a bioherbicide for weeds in the Asteraceae:

D. Daigle (SRRC, New Orleans) reported on N. Zidack’s research to develop a method to produce inoculum of Pseudomonas syringae pv. tagetis (PST) in a simple fermentor.  

J. Lydon (ARS, Beltsville) reported on the development of a PCR protocol to distinguish PST from other PST pathovars and he also examined the genetic relationship of different strains of PST.

Objective 2: To develop and evaluate formulations to improve performance and standardization of selected bioherbicides.
D. Daigle reported on the packaging of granules containing either Myrothecium verrucaria or a Pseudomonas fluorescens.  The microorganisms required oxygen to remain viable inside the package.  

Objective 3: To evaluate bioherbicides in multistate field trials in different crops and as alternatives to methyl bromide: 

C. Yandoc (ARS, Ft. Pierce) reported on the use of Dactylaria higginsii in fallow season treatments combined with in-season treatments of Telone D-35.  Tomato yields from the fumigant/fungus plots were statistically similar to yields from the fumigant/herbicide plots.

S. Fennimore (Univ. CA., Davis) reported that organic amendments and soil microbial biomass may result in weed population reductions.  Also, reduced tillage increased the density of shepherdspurse (Capsella bursa-pastoris) in the upper soil layer of the soil seed bank compared to conventional tillage.  

Objective 4: To safely enhance the virulence of bioherbicides by selection of variants of plant pathogens that overproduce a target amino acid.
D. Sands (Montana State Univ., Bozeman) explained a cultural method to enhance the virulence of pathogens. 
He also extended an invitation to his laboratory to learn about their protocol to enhance virulence of fungal pathogens.

Presentations made after the initial reports:

Camilla Yandoc (USDA, Ft. Pierce, FL) reported on the effect of various agri-chemicals (pesticides, surfactants, and adjuvants) on the mycelial growth of Dactylaria higginsii.  Of the several pesticides tested, only Arsenal (imazapyr) had no negative effect on the growth of D. higginsii.  She also reported that investigations have been initiated to increase the virulence of D. higginsii by using protocols discovered by Dr. David Sands at the Montana State University.

J. Pablo Morales-Payan (Univ. Florida, Gainesville) reported on the compatibility of Phomopsis amaranthicola with commercial formulations of surfactants, herbicides, fungicides, and insecticides.  Field experiments indicated that P. amaranthicola could be a valuable component in an integrated management system for spleen amaranth (Amaranthus dubius) in pepper.  Two early applications of the fungus afforded the best results and more than two applications did not result in improved yield of the pepper.

S. Boyetchko (Agriculture & Agri-Canada, Saskatoon) presented results on the use of a pathogen cocktail (Drechslera gigantea, E. rostratum, and E. longirostratum) on green foxtail.  D. gigantea was the most effective but the dew requirement of 18 hours was not reduced by Metamucil although efficacy was improved by this adjuvant.  Pyricularia setariae was not as effective as D. gigantea.
Greenhouse results showed that although there is some synergism of Pseudomonas syringae pv. tagetis with pesticides such as glyphosate, the pathogen itself is not deemed to be sufficiently virulent.  Pesta granules containing a Pseudomonas fluorescens isolate, BRG100, controlled green foxtail better than peat prills containing the same isolate.   The fermentation, production, and formulation of a product were discussed.  Also, granule size and area of cover for next year’s trials were examined.

H. L. Walker (LA. Tech., Ruston) showed the effect of the pathogen, Curvularia intermedia, on large crabgrass (Digitaria sanguinalis).  This fungus also controls green foxtail, wild oat, and johnsongrass, Sorghum halepense (not the rhizomatous type).  Dr. Walker has also been successful in the control of cyanobacteria that cause off-flavor in aquaculture.  His laboratory will no longer work on M. verrucaria because of the mycotoxins produced by the fungus. 

D. Daigle (SRRC, New Orleans) showed that Myrothecium verrucaria and a bacterium, Pseudomonas fluorescens isolate BRG100, in Pesta were not viable if stored anaerobically.  He also described N. Zidack’s research which showed that the addition of Silwet to low levels of glyphosate was very effective for the control of houndstongue (Cynoglossum officinale).

D. Sands (Montana State Univ., Bozeman), in his presentation, examined the question whether we can find, create, or select a pathogen that produces certain phytotoxic amino acids during infection.  If we can, we can enhance virulence.  The steps to select for amino acid excretion and enhancement of pathogen virulence are: 1) find the amino acid that inhibits the target plant 2) determine if the pathogen can synthesize the inhibitory amino acid 3) expose the pathogen to amino acid analogs and isolate resistant strains 4) screen the pathogens for amino acid excretion and 5) evaluate the virulence and host range of the amino-acid excreting pathogen.  He showed several examples of how each of these steps has worked.

R. A. Pitelli (UNESP, Jaboticabal, Brazil) spoke on the more successful programs in biological control of weeds in Brazil.  They are: Alternaria cassiae vs. Senna obtusifolia, Bipolaris euphorbiae vs. Euphorbia heterophylla, Curvularia sp. vs. Richardia brasiliensis, Cercospora piaropi vs. Eichhornia crassipes, and Fusarium sp. vs. Egeria densa.  He also presented results of studies on Cylindrocarpon sp., a biocontrol agent for Sagittaria montevidensis.  His presentation included host-range results, the problems encountered in solving the aquatic weed problems, and the testing of the fungal pathogens over time.

J. Cook (Univ. Florida, Gainesville) presented her work on the development of integrated control methods for Cuscuta sp.  She has found that Alternaria destruens, a pathogen of dodder is rapidly and easily disseminated, so precautions must be taken to prevent the control plants from being contaminated. 
Y. Kargalioglu (NCAUR, Peoria ) spoke on the development of production and formulation processes for Mycoleptodiscus terrestris (MT). The objectives of this research are to determine the growth requirements of MT, develop and optimize a defined medium which gives good growth, microsclerotia formation, stability, and biocontrol efficacy, determine nutritional factors that can effect initiation and regulation of microsclerotia formation (i.e., C, N sources, trace metals, vitamins, CN ratios) and develop a low cost production media for MT based on complex substrates by using the nutritional information provided from the defined media studies. A defined liquid medium has been developed for MT growth and microsclerotia development. Results demonstrated that glutamate, arginine, and aspartate were identified as the organic N sources where as ammonium sulfate was a source of inorganic N. Optimal microsclerotia production, stability, and biocontrol efficacy for MT are still being examined.
This work is financially supported under a Cooperative Research and Development Agreement with SePRO Corporation, Carmel, IN and is part of a collaborative project including USDA-ARS, US Army Corps of Engineers and SePRO.
R. Kremer (ARS, Columbia, MO): In a cooperative study with Andrews University (MI), R. Kremer examined a deleterious rhizobacterium (DRB) and two natural products, corn gluten meal (CGM) and semolina, alone or formulated with DRB for growth suppression of green foxtail and velvetleaf. The DRB alone or combined with semolina suppressed green foxtail growth in silt loam and sandy loam soils.   However, velvetleaf was suppressed only in sandy loam when DRB was formulated with semolina. CGM alone suppressed all seedlings except velvetleaf in silt loam. CGM was also toxic to the DRB, therefore cannot be considered a carrier for DRB. Results demonstrate that natural plant products and DRB have potential as integrated weed biocontrol methods, however, several complex interactions involving formulation material, soil type, and cropping system must be considered in this type of biocontrol system.

J. Lydon (ARS, Beltsville) expanded on his research report on Pseudomonas syringae pv. tagetis (PST): the genetic relationship of different strains of PST.  In particular, he found that one strain, 4092 which did not produce tagetitoxin, was significantly different from 18 other strains.  His results demonstrate that PST strains used in biocontrol will need to be modified with genetic markers if they are to be genetically distinguishable from other endemic PST strains.

S. Chandramohan (Univ. Florida, Gainesville) described a multiple-pathogen approach to control several weedy grasses: yellow foxtail (Setaria glauca), crowfoot grass (Dactyloctenium aegyptium), guineagrass (Panicum maximum), large crabgrass (Digitaria sanguinalis), southern sandbur (Cenchrus echinatus), and Texas panicum (Panicum texanum).  The composition of the cocktail used is mentioned above under objective 1-C.  Other susceptible grasses were discussed.  Also noted were the desirable features of the conidia such as shelf-life, production, and nontarget risk concerns.  The cocktail can be used in citrus, sugarcane fields, and natural areas.  Results of studies of the effect of the multiple-pathogen cocktail on torpedograss were also illustrated.

M. B. Rayamahji (ARS, Ft. Lauderdale) reported on the fungi associated with invasive ferns (Lygodium spp.) in Florida.

Other Topics

R. Charudattan (FL) did not rule out the committee’s meeting again in conjunction with the WSSA meeting next year in Kansas City, KS.  Since experiments germane to the project are being scheduled to be conducted in the U.S. Virgin Islands, the members may consider this site as well. It was decided to poll the members at a later time to select the site for 2004 meeting.

Charudattan  thanked Don Daigle for his years of service to the field of biological control of weeds by plant pathogens through his role as Secretary of previous Regional Research Projects and the current Multistate Research Project. 
He then solicited nominations from the floor to fill the Secretary’s position.  John Lydon was unanimously elected and he accepted the position of secretary. 

Respectively submitted,

Donald J. Daigle

Secretary S-1001

