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There are eight U.S. Department of Agriculture (USDA) agencies that work on invasive species issues: the Agricultural Research Service (ARS);  Animal Plant Health Inspection Service (APHIS);   Cooperative State Research, Education and Extension Service (CSREES);  Economic Research Service (ERS);  Farm Service Agency (FSA);  Foreign Agricultural Service (FAS);  USDA Forest Service (FS) and Natural Resources Conservation Service (NRCS). 

Previous USDA Do No Harm Reports cover: (1) fiscal year (FY) 2004 activities; (2) FY 2005 activities for ARS, APHIS, CSREES, ERA and NRCS (first report dated October 2004); (3) FY 2005 activities for the Forest Service (report dated February 2005); (4) FY 2006 activities for ARS/NAL, CSREES, ERS, NRCS and USFS (report dated March 2007);  (5) FY 2006 activities for APHIS (report dated August 20, 2007); FY 2006 activities for ARS (report dated September 22, 2007); and FY 2007 activities for APHIS, ARS,ARS/NAL, APHIS, CSREES, ERS, FAS, FS and NRCS (report dated 20 March 2008).  

This is the eight “USDA Do No Harm Report” to the Invasive Species Advisory Committee and the National Invasive Species Council.  It covers the FY 2008 activities for ARS, APHIS, CSREES, ERS, FS and NRCS.
The report is divided by agency activities.  Each agency will report on:

a) Invasive species program activities the agency is carrying out to do no harm;

b) The way in which, when the agency carries out other programs activities, they are also designed and implemented to do no harm;

c) Activities that are doing harm and future actions the agency will take to change the activities so that they do no harm.  

Within the above categories, the agency will include its own agency activities, as well as activities where the agency is coordinating and/or collaborating with another federal agency, per the mandate of the Invasive Species Executive Order (EO 13112).    
I.  USDA Research Agencies:


A.  Agricultural Research Service (ARS)


The Agricultural Research Service (ARS) has significant involvement in pest management, including invasive species.  Research infrastructure dedicated to pest management includes personnel and facilities in domestic and foreign laboratories that also provide support to other agencies, organizations, and state governments.  ARS commitment to avoiding harm by invasive species has been evident over the past five years, in which agency scientists identified nearly 2,000 species of invasive and potentially invasive aphids, scale insects, thrips, and mites of economic importance to U.S. agriculture.

1.
Activities that do no harm

· e-Government and Public Communication Initiatives.  USDA’s National Invasive Species Information Center at the National Agricultural Library (NAL) maintains and manages the www.invasivespeciesinfo.gov Web site as a reference gateway to information on invasive species.  The Center and its Web site serve a broad customer base, from students to farmers, researchers, and government officials.  Special attention is given to serve the information needs of the professional media.
For example in FY 2008:

· More than 200 requests for information were answered.
· The Web site had 1.7 million page views; 578,000 visits (determined by Google Analytics).
· Google custom search engines were created for each of the major sections on the Web site.  The tools were built using Google core search technology restricting results to files selected by the Web site Manager.  These tools allow customers to more quickly find the information they need.
· Social bookmarking and RSS news feed features used throughout the site to create alert services for frequent users and to facilitate sharing Web site content.  
· Content enhancements made in FY 2008:
· Added links to distribution maps from the USDA, NRCS Plants database for all plant species profile pages; and WeedUS database from the Department of the Interior’s (DOI) National Park Service.
· Created a new section for species not yet established in the United States (U.S.) to support Early Warning/Rapid Response and Prevention efforts on invasive species.
· Added more links to image sources – in response to customer requests seen in the ForeSee survey responses.  
· Added new management plans; grants and funding opportunities; calendar items, and new species profiles.
· Continued to support the Web site needs of the National Invasive Species Council (NISC) while they develop their Web site.  Of note:
· Posted and highlighted the new 2008-2012 National Invasive Species Management Plan; and associated press release.
· Answered technical questions for the NISC Web Redesign team.
· Posted Federal Register Notices and in other ways helped to inform about vacancies in the Invasive Species Advisory Committee.
The impact of the NISC program continues to grow, the www.invasivespeciesinfo.gov Web site is frequently cited as a good source of information in many news articles.  The Web site consistently is ranked highly in all major search engines.  The overall customer experience with the Web site has seen steady increases following a major redesign in 2006.
· Biological Control/Host Specificity Testing.  Biological control underpins the ARS research effort in Integrated Pest Management (IPM).  Classical biological control has provided great dividends (over $20 billion saved per year in insect control costs in the U.S. alone).  Savings are comparable in weed biological control.  
Examples for FY 2008:

· Mechanisms of suppression of fire blight of apple by new biocontrol agent.  Fire blight, a serious disease of apple and pear caused by Erwinia amylovora was controlled in the past mainly with antibiotics.  However, bacterial resistance drove the need to develop alternative strategies such as biological control.  One biocontrol agent, Pantoea agglomerans strain E325, originating from ARS research in Wenatchee, Washington, was recently made available commercially.  Strain E325 is a superior antagonist of E. amylovora on flower stigmas.  Studies conducted by ARS scientists in Wenatchee indicate that, beyond competing for nutrients, strain E325 may also suppress E. amylovora by lowering pH to levels less conducive for pathogen growth, producing a unique antibacterial compound highly specific to the pathogen and active under acidic conditions.  

· Novel insecticidal bacterium patented and licensed for biological control of agricultural pest insects. Thousands of microbes harmful to insects are known, but very few have been successfully deployed to control pest insects. ARS scientists in Beltsville, Maryland, characterized, patented and licensed a novel bacterial insecticidal isolate (Chromobacterium subtsugae) which is effective against a wide range of agricultural insect pests, including diamondback moth, small hive beetle, southern corn rootworm, southern green stink bug, and sweet potato whitefly.  C. subtsugae is a naturally occurring option for organic growers for control of agricultural pests and has been licensed by organic agriculture companies.

· Plasticity in genetic make-up may allow insects to switch host plants.  A major question in biological control is whether a plant-feeding insect imported to control a weed is likely to switch to attack other plants and adversely affect agriculture or the environment.  Using genetic markers mapped to 31 chromosomes in two closely related moth species, ARS scientists in Newark, Delaware, found that genes on different chromosomes enabled moths to develop on a novel host plant.  These results suggest that the likelihood of host plant shifts in plant-feeding insects are greater than previously thought.  This has implications for the safety of biological control introductions and also for shifts in the ability of pests to feed on previously unaffected plant species.

· Biological control of yellow starthistle.  Yellow starthistle (YST) is a serious pest of Western rangelands, infesting over 10,000 hectares in the state of California alone. Cooperators at the California Department of Food and Agriculture Biological Control Program released Puccinia jaceae on YST populations in 41 counties in California.  The fungus established and survived into a second season at more than 30 locations with substantial spread noted at some release sites.  Field monitoring has established that field-inoculated plants are damaged by the infections.  In 2008, APHIS approved a permit application by the Oregon Department of Agriculture (ODA) to release P. jaceae into the state for biological control of YST.  Inoculum was supplied to ODA for the releases.  The project demonstrates the potential for Puccinia jaceae to reduce YST populations in concert with established natural enemies and integrated management practices.  

· A preliminary cryopreservation protocol for moth embryos is developed. ARS scientists at Fargo, North Dakota, adapted the successful embryo cryopreservation protocol for dipteran insects for use with various lepidopteran species.  Pink bollworm embryos were cryopreserved with a hatching rate of up to 20%.  This preliminary success with a lepidopteran insect, indicates that the numerous species and strains maintained by ARS laboratories can be protected from accidental loss;  and mass rearing facilities, such as the one operated by APHIS in Phoenix, Arizona, for control of pink bollworm, can maintain back-up colonies intended for production at a minimal cost.

· Discovery of natural enemy of Brazilian water weed. The Brazilian water weed is a great threat to biodiversity and water use in many parts of the U.S., notably, the Sacramento River Delta and wetlands in Florida.  It does not respond well to herbicide treatments, which are expensive and environmentally severe.  A leaf-mining, aquatic fly (Hydrellia) was discovered by the ARS South American Biological Control Laboratory in Buenos Aires, Argentina.  This fly specifically attacks Brazilian water weed, causing chlorosis and decay.  Tests against a number of aquatic plants in the U.S. indicate that the fly is no threat to native species in the U.S.  Importation of the leaf-mining fly will hopefully open up large areas of aquatic habitats, allowing native emergent vegetation to reach the surface to outcompete the Brazilian water weed.

· Host status of litchi and rambutan to the West Indian fruit fly. Knowledge of the host status of rambutan and litchi to the West Indian fruit fly is critical to increase trade in these commodities.  An extensive survey by ARS scientists at Mayaguez, Puerto Rico, of mature fruit collected from the field (3732 litchi and 5534 rambutan fruits) yielded no tephritid larvae or pupae.  Exposing ripe litchi and rambutan fruit to 12 days old female flies did not result in viable tephritid larvae.  This is a robust indication that rambutan and litchi fruit exported from Puerto Rico do not pose a risk of transporting the West Indian fruit fly to destination countries.

· Areawide Pest Management (AWPM) Programs.  ARS areawide pest management programs involve coordinated research and management activity with growers’ participation to suppress or maintain a pest at low population levels over large areas through environmentally sound, effective and economical approaches.  Approaches  SEQ CHAPTER \h \r 1include biological and cultural control and other sustainable agriculture practices.   SEQ CHAPTER \h \r 1ARS is demonstrating that IPM and areawide pest management systems, employing biologically based or pest-specific methods, can substantially substitute for, and decrease the risks from, the most hazardous chemical pesticides and simultaneously increase economic benefits for agriculture.

In FY 2008, four new areawide pest management partnership projects implemented by ARS. ARS successfully implemented four new 5-year AWPM projects that included management of:

· weedy annual grasses on rangelands (Burns, Oregon), 

· the  Asian tiger mosquito, a vector of West Nile virus (Gainesville, Florida), 

· navel orangeworm on nut trees (Parlier, California), and 

· a national effort for management of honey bee parasites and diseases, and the improved honey bee health, survival and pollination. 

Partnership teams consisting of Federal, state, and private sector have been established for each project, with demonstration sites and economic and environmental assessments implemented. Each project has incorporated a proven technology package that is anticipated to yield tens of millions of dollars of savings from losses due to pests as the programs are fully adopted over the 5-year period.

· Pesticide Risk Reduction.  In addition to the development of biological control, cultural, and areawide pest management approaches, ARS made progress in developing a variety of technologies and approaches to reduce the risks of non-target effects associated with conventional pesticides.  These include:

· Application technology:  ARS research contributed to development of application systems, drift management, efficacy enhancement, and remote sensing.  Remote sensing systems are used to target areas in the field where pests are present so that insecticide spray can be directed to only those areas.  

Examples for 2008: 

· New delivery system developed for essential oils to control varroa mites.  These mites pose a worldwide threat to honey bees.  A micro encapsulation technique for essential oils in beta-cyclodextrin complexes was developed by ARS scientists in Tucson, Arizona.  This led to high levels of the essential oils in bee tissues without any imposed toxicity to the bees.  The encapsulation technique can be used as a delivery system for many different compounds that might deter feeding and reproduction of Varroa mites.

· Implementation of half-rate spray technology in nursery production.  Adoption by nursery growers of new recommendations based on half-rate application of pesticides with various adjustments of air-assisted sprayers developed by ARS scientists in Wooster, Ohio, resulted in half the usage of pesticides for pest and disease controls in nursery shade tree plants.  By using the half-rate technology, growers reduced pesticide applications and reported savings of over $200-$500 per acre.

· Improved variable-rate aerial application technologies and protocols.  Variable-rate technologies in agriculture offer the capability to apply crop protectants only where needed and in the amounts needed to adequately protect crops.  ARS scientists at College Station, Texas, used ground- and aerial-based remote sensing techniques to enhance the collection and processing of data needed to make variable-rate applications.  Ground and aerial applicators will use the methodologies, technologies, and protocols developed in this research program to develop accurate and user-friendly variable-rate, field-based prescription maps.  

· Wax-based granules for slow release pheromone delivery.  Wax-based granules containing the Oriental beetle’s sex pheromone provide a slow release of the pheromone while the beetles are active.  This formulation will provide a non-toxic pest control solution for use in turfgrass environments.  A lignin-based adjuvant formulation was developed to tank-mix with current commercial insect control products.  ARS scientists in Peoria, Illinois, developed a physical formulation of lignin granules that wet, disperse, and dissolve quickly.  The treatment of baculovirus applied to field plots provided benefits similar to lignin-formulated treatments with residual activity for several days beyond unprotected virus treatments.  

· Eliminate Barriers for Safer Herbicides and Decrease Production Inputs.  Adopting safer herbicide technology can be slowed by lack of registration data on minor crops, and in some cases, inter-varietal differences in herbicide sensitivity.  

More than 600 fruits, vegetables, nuts, berries, herbs, nursery plants, and ornamentals are classified as minor crops in the United States based on their limited production acreages.  However, these minor crops have a farm gate value of almost $40 billion, which represents 40% of all crop value in the U.S.  Unfortunately, there is little or no economic incentive for chemical registrants to develop the data to register herbicides on these crops.  The IR-4 Project between the USDA (CSREES and ARS) and the land grant university system conducts field trials and residue analyses to develop food safety data on minor crops that result in the clearance and approval of effective pesticides by the Environmental Protection Agency.  From FY 2002 to FY 2007, ARS participated in 263 trials of herbicides on vegetables, fruits, and other specialty crops;  699 on florist and nursery crops;  and 220 on ornamentals, establishing tolerances for 60 crops involving 26 herbicides.  The tolerances are used by pesticide registrants to add new uses to their labels to provide growers with safer, more effective and less environmentally disruptive methods to reduce crop losses and maintain yield and quality.  These data supported 150 herbicide registrations on florist and nursery crops, and 24 on 100 ornamental crops.

Examples for FY 2008:

Insecticide impact on beneficial insects.  Many insecticides developed over the past 10-15 years have narrower activity spectra and may be more compatible with biological control tactics in an integrated pest management system.  ARS researchers in Maricopa, Arizona, in collaboration with the University of California, Riverside, tested seven insecticides, including conventional, broad-spectrum materials as well as several putatively selective materials in laboratory bioassays on four common species of insect parasitoids attacking pests in citrus and cotton in order to establish baseline toxicity to these compounds.  The broad-spectrum chlorpyrifos was consistently the most toxic to all four species of parasitoids;  however, among the broad-spectrum pyrethroids, fenpropathrin was the only insecticide that demonstrated lower toxicity to some of the parasitoids compared to bifenthrin or cyfluthrin.  The reduced-spectrum neonicotinoid acetamiprid was less toxic than bifenthrin but similar in activity to cyfluthrin.  The narrow-spectra insect growth regulators buprofezin and pyriproxyfen were least toxic overall.  Results will aid agricultural extension personnel, pest control advisors and growers in developing and implementing effective pest control strategies while minimizing disruption to the important natural enemy community. 

· Host Plant or Animal Host Resistance.  Host plant resistance is an efficient, economical, and environmentally safe approach to manage many pests and diseases.  ARS made significant contributions to the development of germplasm resistant to pests and disease.  These plant varieties are a major component of sustainable agricultural production.  
Examples for FY 2008:

· Potential soybean rust resistance sources are identified and confirmed. Soybean rust (SBR) causes significant yield losses in soybean in areas where it occurs regularly.  In international nurseries maintained by ARS scientists at Urbana, Illinois, 534 soybean plant introductions (PIs) from maturity groups III through IX selected in greenhouse seedling screens were evaluated for SBR resistance in a field trial at Centro Regional de Investigación Agrícola in Capitán Miranda, Paraguay, during the 2005-2006 growing season.  Two lines were immune in both the field and greenhouse evaluations.  In addition, six soybean lines consistently had the lowest level of disease severity across years and locations in Nigeria.  In nurseries at the North Florida Research and Education Center (NFREC), 405 PIs were evaluated for resistance to North American SBR isolates in 2007.  The resulting data and ratings from a similar trial conducted in Fairhope, Alabama, were similar and confirmed that 103 plant introductions showed SBR resistance at both locations and at other sites in the Southeast.  Adult plant resistance to SBR must be confirmed in multiple locations and years to assess the utility of the soybean lines in breeding efforts.  These soybean pIant introductions can be used immediately by breeders (many have already been used in crosses), and the multiple sources of resistance will permit the eventual construction of resistance gene pyramids that should provide durable resistance to SBR.
· Developing protection to wheat and barley stripe rust.  Stripe rust continues to cause chronic losses in U.S. wheat and barley grain production.  In 2008, ARS scientists in Pullman, Washington, evaluated more than 15,000 wheat and 5,000 barley breeding lines for stripe rust resistance.  Results were provided to U.S. wheat and barley breeders to accelerate national efforts to reduce stripe rust losses to U.S. grain production.  Assessment in FY 2008 and previous years resulted in the release in 2008 of five new wheat varieties with stripe rust resistance.
· Development of DNA markers for breeding for wheat and barley protection from scab.  Robust DNA markers are needed to accelerate resistance breeding for the major wheat and barley disease, Fusarium head blight (scab).  ARS researchers at Fargo, North Dakota, in collaboration with researchers at the University of Minnesota, developed robust co-dominant DNA markers from candidate gene region controlling scab resistance from the resistant line, Sumai 3.  These markers were validated and used to screen breeding lines submitted by wheat breeders in the Northern Plains region.  The markers will expedite the identification and selection of desirable alleles for scab resistance in regional wheat breeding programs.  ARS researchers at Manhattan, Kansas, characterized the landrace (Wangshuibai), which has additional genetic resistance to Fusarium and have initiated marker development.  ARS researchers in Raleigh, North Carolina, determined that weather later in the grain-fill period impacts mycotoxin development resulting from scab.  They demonstrated that increasing numbers of moist days in the post-flowering period are associated with elevated disease and mycotoxin accumulation.  These findings will help breeders screen for resistance to disease development during wet springs and provide more accurate forecasts of mycotoxin levels.  
· Gene flow and long-distance dispersal of European corn borer.  All aspects of developing an effective insect resistance management (IRM) strategy for European corn borer (ECB) in transgenic Bt corn depend on the extent, frequency, and patterns of movement by adults, but very little information on these parameters was available for this pest.  ARS scientists in Ames, Iowa, developed and used genetic markers to characterize gene flow (an index of dispersal) between many populations of ECB in the Corn Belt, and the magnitude of immigration within populations over generations.  Results showed that dispersal distance is very high, with individual adults commonly traveling hundreds of kilometers, with a large percentage of populations consisting of migrants from many km distant. The extent of long-distance movement means that resistance to Bt corn will be slow to develop in ECB, but once it does develop, it will spread very quickly over great distances, making effective mitigation problematic.  The geographic sizes of ECB populations are much larger than expected, so that sites for EPA-mandated resistance monitoring can be pooled and widely spaced.

· Vaccine development and use:
· Reducing the dose of avian influenza vaccines is not a good idea.  Vaccination is an emergency tool that can be used to confront outbreaks of H5N1 high pathogenicity avian influenza (HPAI), but the number of vaccine doses in the U.S. National Veterinary Stockpile is limited.  To determine if the available vaccine doses could be stretched by using reduced vaccine dose, but maintain adequate efficacy, a vaccination-challenge study (to vaccinate animals and then infect them to see how well the vaccine worked) was conducted in chickens.  At full, half, one-fourth and 1/10 of the avian influenza (AI) vaccine doses, all AI vaccinated chickens were protected from disease and death, but using less vaccine than the full dose had some negative effects including reduced serological titers (the level of antibodies that bind to the virus found circulating in the blood), more chickens excreting challenge virus (the virus used to infect the animals), and higher quantities of challenge virus growth and excretion from the intestines and the respiratory system.  Use of the full vaccine dose is especially important because protection in commercial chickens in the field is typically less than seen in experimental studies in chickens raised in a laboratory to prevent their exposure to infectious diseases.  
· Development of a new protective vaccine for brucellosis in bison.  Brucellosis is a bacterial disease that can infect domestic cattle and humans.  Contact with infected bison is one of the most common sources of brucellosis in cattle in the Western United States.  Bison appear to be more susceptible to Brucella infection and the clinical effects of the disease.  Tools are needed to resolve the high prevalence of brucellosis in bison in Yellowstone National Park to prevent spread of the organism to cattle in the area.  ARS scientists at the National Animal Disease Center (NADC) in Ames, Iowa, evaluated the efficacy of a new recombinant brucellosis vaccine to protect against infection and disease in bison.  The new vaccine was safe for use in bison following experimental challenge, although not as protective against disease and bacterial shedding as observed in vaccinated cattle.  This research suggests that the current vaccines may help reduce brucellosis in bison, but new vaccines will need to be developed to further reduce disease and organism shedding in bison.

· Pathogen and Pest Detection.  A new generation of diagnostic tests is needed to detect emerging disease pathogens of plants and animals and their toxins, identify new variants of known disease pathogens, control or eradicate zoonotic diseases, and control diseases that impact production and trade.  
Examples for FY 2008:

· Development and use of a rapid virus detection method for small grains viral pathogens.  Barley and cereal yellow dwarf viruses (B/CYDVs), wheat spindle streak mosaic (WSSMV), Soil-borne wheat mosaic virus (SBWMV), and wheat streak mosaic virus (WSMV) constitute the most economically important group of wheat viruses.  Methods to identify specific viruses were not available.  ARS researchers at West Lafayette, Indiana, developed a multiplex reverse transcription polymerase chain reaction (M-RT-PCR) method to identify multiple grain viral pathogens based on their DNA sequence.  Using this method the epidemiological basis of these viral diseases is being elucidated through the analysis of samples from Indiana, North Carolina, Arkansas, Georgia, and Missouri.  The results indicate most infections consist of two to four barley and cereal yellow dwarf viruses and have clearly demonstrated that WSMV, SBWMV, and WSSMV also are important pathogens in the eastern U.S. wheat-growing region.  Previously, WSMV was thought to be primarily confined to more arid wheat production areas.  This information will be critical in developing wheat, barley, and oat lines that are resistant to an array of viral pathogens.   Because of the utility and sensitivity of this method, plant pathogen diagnostic laboratories in six states are adopting this technology as a primary virus diagnostic test.  These new methods are providing critical information to plant pathologists and plant breeders that will enable them to develop integrated strategies to reduce the economic impact of these diseases.

· Molecular characterization, detection and management of Xylella fastidiosa, the causal agent for Pierce’s disease of grape.  Although Xylella fastidiosa may be cultured from diseased plants, this culturing is not suited for testing large sample sizes from the field for epidemiological studies.  ARS scientists in Parlier, California, developed a rapid, reliable, and high-throughput PCR procedure for X. fastidious from diseased almond, a host for another strain X. fastidiosa.  The technique will facilitate studies in which infection status for a large number of samples are required to track pathogen spread and disease progression in the field across several species.  As with many bacteria, viruses that infect bacteria (phage) also infect X. fastidiosa.  Virus-like particles resembling phage have been observed infecting stressed cultures of X. fastidiosa.  These phages hold promise as both a means of disease control and as tools for introduction of foreign DNA to X. fastidosa.  Potential for disruption of insect transmission of xylella to plants may also be enabled by targeting the enzymes that have been identified in the insect saliva.  

· Characterization of ribosomal RNA genes from Candidatus Liberibacter associated with citrus huanglongbing (HLB) disease.  Huanglongbing (HLB) disease of citrus, also known as citrus greening, represents the most serious threat that the U.S. citrus industry has encountered.  The disease is associated with a bacterium, Candidatus Liberibacter sp., which has not yet been isolated in pure culture.  Sequencing of ribosomal RNA genes of the bacterium facilitated development of an improved PCR assay for detection of the bacterium by ARS scientists in Parlier, California.  The assay will be useful in studies designed to evaluate the association of the bacterium with HLB disease.

· Possible vector of zebra chip potato disease identified. Zebra chip, a new and emerging potato disease, is causing millions of dollars in losses to potato producers and processors in the southwest of the U.S., Mexico, and Central America.  ARS researchers in Wapato, Washington, demonstrated for the first time that zebra chip is associated with the potato psyllid, Bactericera cockerelli.  In collaboration with other ARS and university scientists, an IPM program was developed for the management of this insect pest to reduce incidence of zebra chip.  As a result, growers in the Lower Rio Grande Valley of Texas, one of the regions seriously affected by the disease, have recently managed to keep zebra chip incidence under manageable levels by applying insecticides targeted against the potato psyllid.  Information from this research will help potato producers affected by zebra chip to reduce damages by focusing on monitoring and controlling this insect pest.

· Attractant for detection of Asian longhorned beetle (ALB).  Asian longhorned beetle, a very serious invasive insect from China, attacks and kills many broadleaf trees in urban areas, including 9 species of maple (e.g., Norway maple, silver maple, sugar maple).  ALB could potentially kill over 30% of all trees in urban areas in eastern U.S.  To eliminate the current large numbers of beetles and prevent them from spreading, a method is needed to detect the beetle.  ARS scientists in Newark, Delaware, found that a specific tree (painted maple) attracted large numbers of beetles.  The odors responsible for the attraction were identified and shown to attract male and female beetles.  When mixed together and produced as an artificial lure, they can be used to attract beetles to traps hung in trees where they can be killed.  The artificial lure has the potential to significantly improve our ability to determine if, when and where beetles occur in the U.S., as well as to intercept beetles when they first arrive in the U.S., prevent their spread, and focus control efforts in areas where the beetle is already killing trees.

· Honey bee viruses.  Bee viruses are among the suspected causes of colony collapse disorder (CCD) of honey bees.  In an initial survey of bees, ARS and university scientists found that the Israeli acute paralysis virus (IAPV), in particular, seemed to be highly associated with CCD.  There was subsequent concern that the virus had entered the U.S. after quarantine on importing the bees from Australia was lifted.  However, additional ARS work showed that the virus was here prior to the lifting of the quarantine.  Additionally, other U.S. apiaries have CCD but no IAPV.  While some of these apiaries have other viruses, the total body of research suggests a broad range of causative factors for CCD, including pathogens, parasitic mites, pesticides, and other stresses to bee health (e.g., the need to move colonies across country for almond pollination).  To further investigate virus involvement, ARS has complied with cooperator requests to improve viral storage methods prior to diagnosis, and to develop a protocol for analyzing field samples.  Research on the viral causes of bee disease will continue to aim at decreasing the costs of beekeeping and assuring adequate pollination. 

· Effectiveness of bioassay cages for public health issues as related to wind speed.  Insect control success is frequently assessed using sentinel or mosquito bioassay cages.  Few studies have investigated how varying wind speed and screening material used in the construction of the cages may affect spray droplet entry into cages.  To protect the public from mosquitoes that can carry West Nile virus, Eastern equine encephalitis, or other insect-transmitted diseases, public health officials and researchers must rely on the use of bioassay cages to measure the efficacy of insecticides and application methodologies.  Therefore, it is critical that the bioassay cages accurately reflect spray efficacy on natural populations of mosquitoes.  ARS scientists at College Station, Texas, accurately determined the effects of wind speed and screening material on spray droplet penetration into bioassay cages, and their effects on spray efficacy assessments.  This will provide critical guidance on the impact of wind speed and cage design/construction on ultra low volume spray droplet movement into bioassay cages, and will lead to much more accurate data for use by public health officials in their ongoing efforts to protect the public against serious insect-transmitted diseases.

· Development of avian influenza viruses rapid diagnostic tests .  ARS scientists at Athens, Georgia, developed and bench validated (confirmed the test works in the research laboratory) new, real time reverse transcriptase (enzymes that allow the copy of DNA from RNA over and over until the reaction is stopped) -PCR protocols for the rapid detection of the subtypes H6, H9 and H11 of avian influenza viruses.  Avian influenza virus has 16 distinct antigenic subtypes, but certain subtypes are responsible for most diseases outbreaks in poultry.  The rapid detection and identification of avian influenza viruses, particularly the H6 and H9 subtypes, provide additional tools to diagnose avian influenza outbreaks.  The H6 and H9 subtypes are commonly found in other countries and rapid diagnostic tools are needed to rapidly diagnose if these subtypes infect poultry in the U.S.
· Documentation and diagnosis of a unique Leptospira interogans serovar Pomona in California sea lions.  Leptospirosis is a zoonotic disease that can be passed from infected animals to humans via urine.  A new population of Leptospira organisms was recently isolated from sea lions in California.  The presence of these bacteria in the sea lions results in a potential public health hazard due to the possibility of spread from infected animals to humans.  Infection with L. interogans serovar Pomona causes the sea lions to beach themselves, increasing the opportunity for exposure of humans to the bacteria through urine from infected sea lions.  ARS scientists at the National Animal Disease Center (NADC) in Ames, Iowa are developing an improved diagnostic assay for detecting sea lions infected with the unique leptospira.  The more rapid and accurate diagnosis of Leptospirosis infection in the sea lions will facilitate quick isolation and quarantine of infected animals from humans to reduce public health risks.
· Identification of novel antigens in Johne’s disease.  Paratuberculosis (Johne’s disease) is a chronic wasting enteric disease of ruminants caused by infection with a bacterial pathogen, Mycobacterium avium subsp. paratuberculosis.  Johne’s disease results in significant economic losses to the cattle industry due to animal culling, reduced milk production, poor reproductive performance and reduced carcass value.  Diagnosis of cattle infected with Johne’s is difficult due to the long incubation time between infection and the onset of clinical disease.  This past year, ARS scientists at the NADC in Ames, Iowa, identified 6 novel antigens that may be candidates for an improved diagnostic test for Johne’s disease.  The scientists identified the antigens through the use of a newly developed 96-spot protein assay.  Studies using the protein assay have determined that some proteins can be detected as early as 70 days of infection of cattle with the M. paratuberculosis.  Early diagnosis of infected cattle will allow improved control strategies on a herd through the isolation and culling of infected animals.
· Pest Pathogen Biology.  Understanding pest and pathogen biology and ecology underpins all work toward effective pest control, and concomitant preservation of habitat by elimination or management of invasive species.  
· Impact of citrus management on California grape growing regions at high risk for Pierce’s disease epidemics caused by Xylella fastidiosa.  Introduction of the glassy-winged sharpshooter insect (GWSS), the vector of Xylella fastidiosa, resulted in destructive epidemics of Pierce’s disease (PD) at a magnitude not previously experienced in California.  Citrus is a favored host of the sharpshooter, and complicates management of PD in grape.  ARS scientists in Parlier, California, studied the distribution of grape (PD-susceptible) and citrus (host for sharpshooter) in California and analyzed the historical insecticide application databases using GIS technology.  Three counties (Riverside, Kern, and Tulare) where previous outbreaks occurred have the highest level of grape-citrus proximities, and appear to be at greatest risk for future epidemics of PD.  These findings will facilitate efforts to control Pierce’s disease by identifying areas where GWSS vector populations would reach high levels in close proximity to vineyards if the current Area Wide program for GWSS control is abandoned.  In the absence of insect control in citrus, GWSS populations reach high levels.  They subsequently move into vineyards where they may transmit X. fastidiosa to grape.  To assess effects of irrigation schedules on feeding preference and reproduction of GWSS on citrus, moderate levels of continuous, reduced irrigation resulted in reduced feeding, lower population levels, and lowered reproduction.  Thus, irrigation management may be useful in reducing GWSS populations in citrus when used in conjunction with other cultural/biological control strategies in an integrated pest management program targeting GWSS.
· Identification of a new anti-infective protein secreted by activated avian lymphocytes.  Consumers continue to have increasing concerns over the use of antibiotics to control diseases in farm animals.  ARS scientists at the Beltsville Animal Parasitic Diseases Laboratory used a new rapid sequencing strategy to discover a new avian protein in activated intestinal lymphocytes (white blood cells) that may have the ability to control coccidiosis, a disease caused by intestinal one cell parasite protozoans.  The DNA sequence of the gene coding for this protein is homologous to human NK-lysin, a protein known for its antibacterial properties.  Although the chicken NK-lysin showed relatively low amino acid (the building blocks of proteins) content, similarity to mammalian NK-lysins (< 20%), it possessed the characteristically conserved amino acid building blocks that are the hallmarks of a family of proteins called saposins that have antimicrobial activity.  Although preliminary studies demonstrated an anti-tumor effect, chicken NK-lysin lacked antibacterial activity.  However, chicken recombinant NK-lysin was cytotoxic for Eimeria acervulina and Eimeria maxima, two parasites that cause coccidiosis in poultry, suggesting an important role in innate immune responses, the evolutionary primitive early immune response to avian coccidiosis.  Future studies using synthetic peptides (which are short strands of amino acids constructed in the laboratory) derived from NK-lysin may be useful for pharmaceutical and agricultural uses in the food animal industry.  This is the first isolation of an anti-infective protein from intestinal lymphocytes.
· Identification of H2N3 influenza A viruses from swine in the United States. Although viruses of each of the 16 influenza A hemagglutinin (H, the main binding site for flu viruses) subtypes are potential human pathogens, only viruses of the H1, H2, and H3 subtype are known to have successfully established infections in humans.  H2 influenza viruses have been absent from human circulation since 1968, and as such pose a substantial human pandemic risk.  ARS National Animal Disease Center (NADC) scientists reported this year the isolation and characterization of an avian/swine virus re-assortant (two viruses that interchange their genes resulting in a new virus) H2N3 influenza A virus isolated from diseased swine from two farms in the U.S.  This virus contained an amino acid on the H2 protein that has been associated with increased binding affinity to the mammalian receptor for influenza viruses, and the H2N3 viral isolate was shown to cause disease in experimentally infected swine.  In addition, the swine H2N3 virus was infectious and highly transmissible in swine and ferrets.  These findings suggest that this H2N3 virus has undergone some adaptation to the mammalian host and that its potential spread should be very closely monitored.  Access to the virus for potential vaccine development is available should the H2N3 swine influenza virus re-emerge and begin to circulate among the U.S swine population.
· Characterization of H5N1 LPAI avian influenza viruses from North America.  Avian influenza viruses of many different subtypes (H1 to H16) are found commonly in wild birds.  Only the H5 and H7 subtypes are known to have the potential for being highly pathogenic in poultry.  The H5N1 subtype is of particular importance because of the widespread outbreaks of highly pathogenic avian influenza in Europe, Asia, and Africa.  Extensive surveillance of wild birds was conducted in the Americas to evaluate the chance of these highly pathogenic viruses entering the U.S. through wild birds.  Several H5N1 low pathogenic avian influenza (LPAI) viruses were isolated in wild birds by ARS scientists in collaboration with APHIS and U.S. Geological Survey (USGS).  These viruses were sequenced to determine their genetic code and shown to be of North American lineage that are separate from the H5N1 highly pathogenic avian influenza (HPAI) viruses found in Europe, Asia, and Africa.  The biologic and genetic characterization of these viruses continue to provide evidence that H5N1 HPAI viruses have not traveled to the Americas in wild birds, and clearly documents that H5N1 LPAI viruses are normally found at a low prevalence level in the Americas.  This study also included experimental animal studies in collaboration with The Ohio State University that showed that these viruses did not replicate well in poultry and pose only a small threat of introduction to our U.S. poultry populations.
· The proteins produced and secreted by plant-parasitic nematodes as they feed play essential roles in nematode infection of host plants.  ARS scientists at Ithaca, New York, isolated and functionally characterized a chorismate mutase gene encoding a secreted protein from the golden nematode, an important pest of potato.  The activity of this secreted protein is controlled by a novel mechanism that has never been reported for any plant-parasitic nematode.  Furthermore, this study found that the chorismate mutase protein is linked to a novel form of nematode resistance in potato.  Understanding the function of nematode secretions may lead to the development of novel nematode control strategies.
· Wildlife present a potential source of bovine viral diarrhea virus (BVDV) for Cattle.  Bovine Viral Diarrhea Virus (BVDV) is the cause of a costly disease that affects cattle and other ruminants.  BVDV is thought by many to be the most important viral disease of cattle found in the U.S, with economic losses estimated at about $50-100 per cow.  Design of effective programs geared toward the eradication of BVDV in domestic cattle will require an understanding of BVDV infections in wild animals that have hooves, which are frequently in contact with domestic cattle.  ARS scientists at NADC in Ames, Iowa, investigated the potential for female deer to become persistently infected and serve as a source of infection for domestic cattle herds.  White-tailed does were infected with BVDV, isolated from deer in the field, during the first trimester of pregnancy.  Infection resulted in death or reproductive failure (abortion, fetal readsorption, stillbirth) in 11 out of 13 not previously exposed does.  Using a microscope to examine labeled antibodies to see virus infected tissues of persistently infected fawns revealed that BVDV antigen was distributed widely throughout many tissues and cell types, most notably the skin and the cells lining blood vessels, consistent with that reported in cattle.  In contrast to cattle, their white blood cells exhibited only very rare positive results.  These findings indicate that BVDV infection results in clinically severe reproductive disease in deer and that there may be differences in the way the virus behaves in deer compared to cattle.  These findings also suggest that the impact of BVDV reproductive disease in deer may be under-appreciated and that because the virus may be spread differently from deer than cattle, different control strategies may be needed.
· Molecular Genetic Analysis of Insects, Pathogens, and Hosts.  ARS is responsible for advances in the identification and analysis of genetic systems involved in insect development, reproduction and behavior which enable the identification of new targets for control as well as the development of highly specific insecticidal products.  Other ARS studies developed gene transfer technology to understand biological processes through functional genomics, and transgenic strains for possible use in biological control.  ARS has also developed molecular markers and methodologies to identify and track insect populations and disease outbreaks.
Example in FY 2008:

· Ancient isolation and independent evolution of the emerging sudden oak death pathogen Phytophthora ramorum.  This research was performed to understand the evolution of the exotic pathogen P. ramorum that is responsible for extensive mortality of oaks and tanoaks as well as economic losses to U.S. nurseries due to its infection of many species of common ornamental plants.  P. ramorum exists as three distinct clonal lineages and it is not clear if they originate from the same, possibly sexually reproducing population of unknown origin.  ARS scientists in Corvallis, Oregon, found that the lineages have been diverged for at least 11 percent of their history, an evolutionarily significant amount of time estimated to be on the order of 165,000 to 500,000 years.  The divergence of the three clonal lineages of P. ramorum supports a scenario in which the three lineages originated from different geographic locations that were sufficiently isolated from each other to allow independent evolution prior to introduction to North America and Europe.

· Discovery of a novel insecticidal toxin from the genomic sequence of Pseudomonas fluorescens Pf-5.  Genomic sequencing of microorganisms has revealed a  tremendous source of biologically-active compounds of potential value for pest management.  In collaboration with colleagues in Switzerland, ARS scientists in Corvallis, Oregon, identified a new insect toxin in the genome of the biological control agent P. fluorescens Pf-5.  They also demonstrated that the toxin is active against tobacco hornworm and waxworm larvae, and published a manuscript describing this finding.  This research demonstrated the power of a genomic approach for the discovery of valuable natural products.

2.  Other ARS Research activities also designed to do no harm:
· Invasivespecies.gov Web site links:  The Invasivespecies.gov Web site links to relevant Internet resources of many of the forty federal agencies that are members of the National Invasive Species Council.  

· Information management support to ITAP: The National Agricultural Library (NAL) provides information management support for the Federal Interagency Committee for Invasive Terrestrial Animals and Pathogens (ITAP), a Federal scientific and technical interagency advisory group.  This includes:

· In FY 2008, NAL launched the www.itap.gov Web site for the interagency committee.

· Supports SharePoint a secure Web-based internal communication platform.

· Listserv for committee-wide communication.

· Overseas laboratories/quarantine facilities:  Classical biological control is the use of natural enemies derived from a pest’s point of origin.  It offers the possibility for permanent, cost effective suppression of weeds and insect pests.  The ARS Overseas Biological Control Laboratories (OBCL) are located in Australia, China, Argentina and France, and work as a cohesive network.  Their collective mission is to identify, develop and ship natural enemies to stateside collaborators for use in U.S. programs designed to combat invasive species.  The labs represent the beginning of a pipeline of effective biological control agents and numerous stateside programs rely upon them.  The ARS OBCL have a rich history of success in this regard, having contributed numerous biocontrol agents now in use.  For example, Oxyops vitiosa, a beetle released in 1997 that attacks leaves of the invasive paperbark tree (Melaleuca), has diminished the densities of these trees by 70% in parts of south Florida.  The olive fruit fly was first reported in California in 1998 and is now established in olive growing regions in the central part of the state.  By 2005, ARS had conducted exploration  in southern Africa, identification, testing, and release of natural enemies (parasitoid wasps) of the olive fruit fly.  This represents a very rapid response to a serious agriculture problem.  The European Biological Control Laboratory (EBCL) in FY 2007 contributed to studies on frequencies of occurrence of genetic determinants involved in resistance of insects to chemical and microbial pesticides.  In particular, the development of microsatellite markers was of considerable importance.  Generally speaking, a microsatellite is a specific sequence of DNA bases that contains tandem repeats.  By looking at the variation of microsatellites in populations, inferences can be made about the structures of the populations, their genetic drift, or the date of a last common ancestor.

Besides collaborating with state universities, the ARS overseas laboratories also maintain formal collaborations with APHIS, the U.S. Forest Service, the U.S. Fish and Wildlife Service, the Bureau of Land Management, the Bureau of Indian Affairs and many State Departments of Agriculture in the U.S.
Related to this overseas work, ARS maintains insects in quarantine facilities that meet Federal safety specifications to preclude insect introduction into the host country.  When beneficial insects arrive from overseas, they are again carefully sorted, screened for parasites and reared.  This work is also done in quarantine facilities.  ARS operates laboratories with quarantine facilities in Albany, California; Stoneville, Mississippi; and Temple, Texas.  New quarantine facilities are due to open in Ft. Lauderdale, Florida and Sidney, Montana.  ARS collaborates with universities and other state and Federal agencies that manage additional quarantine facilities, including a long-term program at Gainesville, Florida.  Each quarantine facility uses a variety of traps, doors, entryways and sanitizing procedures to keep the insects secure until they are proven safe for release in the U.S.

· Risk analysis checklist for importation and release into the environment of biological control agents.  ARS has standardized its procedures to conduct tests for the release of biological control agents under the requirements of the National Environmental Protection Act (NEPA).  This is currently coordinated by the ARS Biological Control Documentation Center, in conjunction with APHIS, the agency with authority to approve releases.  The Center stores and retrieves information on invertebrate and microbial biological control agents of invertebrate, weed and microbial pests, thereby documenting movement of any agents into the U.S.

· Systematics: The expertise of ARS scientists in the science of systematics (i.e., systematists) enables us to predict, effectively prevent, and manage the introduction and expansion of invasive species to ensure environmental and agricultural security and sustainability.  In FY 2007, based in part on in-house research, ARS scientists contributed 20 chapters to the Manual of Central American Diptera, which will be a primary reference for identification of flies originating from tropical Mexico to South America.  This is the first comprehensive treatment of the fly fauna of any Latin American area.  ARS contributions cover many agriculturally important taxa, including pests (fruit flies), pollinators (flower flies), and predators and parasitoids useful for biological control (tachinids and cryptochetids). The book, to be published by the National Research Council Canada Press in 2009, will be used by scientists, action agencies such as APHIS, and others who need basic information about flies from tropical America.  Such basic advancements facilitate identification of organisms of interest to numerous agencies.  For example, in FY 2004, ARS scientists in Beltsville, Maryland, provided 11,145 identifications (5,083 of URGENT priority) to a broad array of organizations.  The vast majority of identifications are provided to USDA’s Animal and Plant Health Inspection Service/Plant Protection and Quarantine (APHIS/PPQ).

3.  Activities that are doing harm, and future agency actions to change them so that they do not continue to do harm.

None.  As the principal in-house research agency for the U.S. Department of Agriculture, ARS conducts research to develop and transfer solutions to agricultural problems of high national priority.  ARS scientific studies provide data and develop tools that enable America to change potentially harmful actions into those that do no harm while still meeting the challenge posed by invasive species.

B.
Cooperative State Research, Education and Extension         Service (CSREES)

1.  Activities to do no harm

a. Technical Advisory Group for the Biological Control of Weeds: CSREES is a member of the Technical Advisory Group (TAG) for the Biological Control of Weeds.  This advisory group is made up of representatives from various Federal agencies that evaluate candidate biological control agents for their economic, environmental, and ecological safety.  Should the candidate biocontrol agents receive approval for release against a given target weed, this helps ensure that harmful non-target effects from the natural enemies are minimized.  TAG advises APHIS. 

b. National Animal and Plant Diagnostic Laboratory Networks: The safety of U.S. plant and animal production systems depends on our ability to rapidly identify foreign pathogens and other pests, whether introduced intentionally (through bio-terrorism) or unintentionally.  CSREES has established two national networks of existing diagnostic laboratories to rapidly and accurately detect and report pathogens of national interest and to provide timely information and training to state university diagnostic laboratories.

The National Plant Diagnostic Network is led by five regional laboratories (Cornell University, University of Florida, Michigan State University, Kansas State University, and University of California-Davis) and one support laboratory (at Texas Tech. University).  

The National Animal Health Laboratory Network (NAHLN) is led by five core labs (University of Georgia, Texas A&M, University of California-Davis, University of Wisconsin, and Colorado State University), seven satellite labs (Cornell University, Rollins Laboratory in North Carolina, Louisiana State University, University of Florida, Arizona State University, Washington State University, and Iowa State University), and one support lab (Oklahoma State University).  These facilities will help to link growers, field consultants and other university diagnostic labs to coordinate regional detection and provide inter-regional communication in the event of an outbreak.

The objective of the NAHLN is to establish a national network of diagnostic laboratories to increase the nation’s capability and capacity to detect foreign animal diseases. The network is a cooperative effort between two USDA agencies, CSREES and APHIS, and the American Association of Veterinary Laboratory Diagnosticians.  It is a multi-faceted network comprised of sets of laboratories that focus on different diseases using common testing methods and software platforms to process diagnostic requests and share information.

2.  Other Agency Activities, also designed to do no harm

a. Integrated Pest Management: Section 15 of the Federal Noxious Weed Act of 1974, and the Executive Order 13112  on Invasive Species (signed in 1999) direct Federal agencies to use an integrated pest management (IPM) approach for the management of undesirable plants on Federal lands using all available tools, including:  education;  preventive measures;  cultural, mechanical, physical, biological and chemical control;  and general land management practices such as revegetation, manipulation of livestock or wildlife grazing, and improvement of livestock and wildlife habitat.

Integrated Pest Management provides a sustainable approach to managing pests by combining biological, cultural, physical and chemical tools in a way that minimizes economic, health and environmental risks.  The adoption and utilization of IPM is being encouraged through other legislative authorities within Federal departments.  For example, US Code (Title 7, Chapter 6, Subchapter II, Sec. 136r-1. Integrated Pest Management) states: "The Secretary of Agriculture, in cooperation with the Administrator, shall implement research, demonstration and education programs to support adoption of Integrated Pest Management."  It further states "Federal agencies shall use Integrated Pest Management Techniques in carrying out pest management activities and shall promote Integrated Pest Management through procurement and regulatory policies and other activities.  IPM is also being encouraged across Federal agencies within the Department of the Interior.

Because of the complexity of economic, social, and environmental issues associated with invasive species management, and the biological and ecological attributes associated with each particular invasive species, programs that are based on a combination of technologies tend to be most successful and sustainable.  As indicated in the National Invasive Species Council’s (NISC) National Invasive Species Management Plan of 2001, the IPM approach considers the best available scientific information, updated target population monitoring data, and the environmental effects of control methods in selecting a range of complementary technologies and methods to implement to achieve a desired objective.  Some of the factors to consider in selecting control methodologies include environmental compatibility, efficacy, cost-effectiveness, inter-compatibility of different types of control measures, practicality and safety.  The adoption of an IPM approach for invasive species management will certainly help minimize harm to the environment, human health and wildlife.


3.  Activities that are doing harm and future agency


     actions to change them so that they do not continue to

 
     do harm

a. Pesticide use that has negative impacts: Conventional pest management strategies using pesticides are still emphasized in the management of invasive species with potential negative side effects to humans, the environment and wildlife.  CSREES is helping to facilitate the adoption of an Integrated Pest Management Roadmap (IPM Roadmap) that will certainly help minimize harm to non-target species and the environment. 
The goal of the IPM Road Map is to increase nationwide communication and efficiency through information exchanges among Federal and non-Federal IPM practitioners and service providers including land managers, growers, structural pest managers, and public and wildlife health officials.  Development of the Road Map for the National Integrated Pest Management (IPM) Program began in February 2002, with continuous input from numerous IPM experts, practitioners, and stakeholders. The Road Map identifies strategic directions for IPM research, implementation, and measurement for pests in all major settings, throughout the nation.  This includes pest management for areas including agricultural, structural, ornamental, turf, museums, public and wildlife health pests, and encompasses terrestrial and aquatic invasive species.

The goal of the National IPM Program is to increase the economic benefits of adopting IPM practices and to reduce potential risks to human health and the environment caused by the pests themselves or by the use of inappropriate pest management practices. 

b. Pest Management Grant Programs:  CSREES has several competitive grant programs designed to emphasize IPM, while reducing pesticide residues on food and in the environment.  These include the Risk Avoidance and Mitigation Program, Crops at Risk Program, Pest Management Alternatives Program, Integrated Organic Program, Methyl Bromide Transitions Program, Regional IPM Competitive Grants Program, and the IPM Centers.  The emphasis of IPM and bio-based pest management in these CSREES competitive grant programs will certainly help minimize harmful side effects to non-target species and the environment when these strategies are used in invasive species management.

c. IPM Training Consortium for Federal Employees:  CSREES is facilitating the development of an IPM Training Consortium to provide IPM training to Federal workers involved in pest management issues and activities.  Increasing the quality and consistency of IPM training among Federal agencies and their adoption of an IPM approach for invasive species management will certainly help minimize harm to the environment, to human health, and to wildlife.

d. Pest Information Platform for Extension and Education (PIPE):  PIPE is a reporting and tracking system, developed collaboratively with the USDA Risk Management Agency, to manage pest and disease information flow via the Web.  

The PIPE system provides real-time useful information to U.S. crop producers, and a “one stop shopping” center for timely, unbiased, national, and local pest information.  PIPE fosters good farming practices by encouraging growers to: avoid unnecessary or ill-timed chemical applications; use the proper control tactics with the proper timing to manage crop loss risk; and document practices for crop insurance purposes.  The PIPE system for soybean rust saved growers hundreds of millions of dollars in 2007 by providing real-time information that enabled the growers to avoid unnecessary chemical applications.
C. Economic Research Service (ERS)


1.  Activities to do no harm

ERS is the main source of economic information and research from the U.S. Department of Agriculture.  ERS research informs and enhances public and private decision-making on economic and policy issues related to agriculture, food, natural resources, and rural development.

a.  Program of Research on the Economics of Invasive Species Management (PREISM): ERS initiated a new program of work in fiscal year 2003, the Program of Research on the Economics of Invasive Species Management (PREISM), to examine the economic issues related to managing invasive species in increasingly global agricultural markets.  Through PREISM, ERS primarily funds extramural research through a competitive awards program that focuses on national decision making concerning invasive species of agricultural significance or affecting, or affected by, USDA programs.  In addition to ERS-led analyses of invasive species issues, ERS has disbursed $6.8 million through the competitive awards program to 45 recipients, including universities, other USDA agencies, and private non-profit institutions, for research on the economics of invasive species during FY 2003 to FY 2008.   About $1.1 million per year were allocated for extramural agreements in FY 2005 and FY 2006, while $950,000 was allocated in FY 2007 and $970,000 in FY 2008.  ERS also organizes workshops each year to provide a forum for dialogue on economic issues associated with agricultural invasive species. 

Following are some preliminary findings from PREISM-funded research projects:

· Prevention and management resources should be allocated to species and strategies with the highest return (in terms of damage reduction over time).  Ideally, marginal benefits and costs should be equal across species and strategies.

· Decision-support tools that follow sound economic principles and reveal underlying scientific assumptions and value judgments provide a basis for expert and stakeholder involvement in decision-making and promote efficient allocations of funds. 

· Optimal invasive species management strategies depend upon the stage of the invasion and associated rates of growth and spread.  Eradication may be optimal for small invasions; reduction to a containment level for larger invasions. If eradication is feasible, the effort will reduce discounted damages more if it occurs early when populations are small.  Delays result in more damages.  If total cost increases rapidly as population increases, eradication when the population is small followed by prevention may be the best strategy. 

· Under-funded eradication or management efforts can be cost-ineffective or wasteful, with little or no effect on invasive species growth and total damage.  Higher initial expenditures can reduce long term damages and control costs, even if the species is not eradicated.  

· For established invasive species infestations, per unit costs of removal can increase as populations decrease or become more isolated, making complete eradication difficult or cost-inefficient.  In some cases, accommodation to low levels of invasion is economically preferable to the high cost of eradication.  The higher is the cost of removal, the larger the population that will be accommodated. 

· Higher invasive species infestation or population growth rates reduce benefit-cost ratios of control efforts, and at high enough rates, control might not be worthwhile.  If population has surpassed that of maximum growth rate, the best strategy could be a pulse-like effort that drives populations below a critical population level and growth rate, followed by containment strategy. 

· Probability of occurrence maps for invasive weeds based on GIS and other inventory or survey data and related population growth rates can improve weed management efficiency by reducing:  1) costs by targeting sites to monitor invasiveness, and/or 2) damage by initiating control of highly invasive populations before they spread.

· Coordination of regulations across U.S.-Canada, State, and provincial boundaries could: 1) more effectively reduce the cross-border spread of exotic horticultural plants that become invasive, and 2) reduce incentives for cross-border firm relocations to take advantage of more lenient regulations.

· Ecological and agronomic differences influence cross-State differences in noxious weed and weed-seed lists, but stakeholder lobbying also has significant effects.  


2.  Other Agency Activities, also designed to do no harm


   ERS is not engaged in any activities that do harm.


3.  Activities that are doing harm and future agency


     actions to change them so that they do not continue to


     do harm

None.     

II.  USDA Regulatory and Resource Management Agencies


A.  Animal and Plant Health Inspection Service (APHIS)

1.  Activities to do no harm

“Protecting American agriculture” is the basic charge of the U.S. Department of Agriculture’s (USDA) Animal and Plant Health Inspection Service (APHIS).  APHIS provides leadership in ensuring the health and care of animals and plants.  The agency improves agricultural productivity and competitiveness and contributes to the national economy and the public health.  APHIS has major regulatory authority to implement action programs to achieve these responsibilities. For more detailed information and up to date highlights of program activity, please visit the APHIS Web Site (http://www/aphis.usda.gov/).

a.  Invasive Species Prevention Programs: Specifically the APHIS mission, stated in its current strategic plan, is to protect the health and value of American agriculture and natural resources.  To carry out this mission, APHIS works to achieve two interdependent goals:

· Safeguard the health of animals, plants, and ecosystems in the United States (U.S.)

· Facilitate safe agricultural trade 
It does so through a system of interdependent objectives addressing exclusion (i.e., prevention), detection, emergency response, management, trade issue resolution, and capacity building.  These areas correspond closely to elements of the 2001 National Invasive Species Management Plan.
APHIS tries to ensure that other entities in the private and public sectors, including other Federal agencies, "do no harm" by introducing or spreading invasive species.  APHIS prevention programs – a comprehensive set of risk-based regulations and enforcement efforts -- are directed at animals, plants, and their products that may bring invasive species or be pathways for the introduction of invasive species.  As such, the Agency addresses both unintentional and intentional introductions of invasives.  A description of some of the applicable regulations follows.



1.  Regulation of certain animals and animal products: 

APHIS regulates, as set forth in 9 CFR parts 91 through 99, the importation of animals and animal products to guard against the introduction of animal diseases into the U.S. in accordance with the Animal Health Protection Act.    

2.  Regulation of certain plants and plant products: Regulations contained in 7 CFR part 319 prohibit or restrict the importation of plants, plant parts, and plant products into the U.S. in accordance with the Plant Protection Act.  APHIS enforces the part 319 regulations and considers requests to amend the part 319 regulations to allow the importation of plants, plant parts, or plant products that are not currently allowed importation under the regulations.  The requirements apply to many commodities, including nursery stock.  

3.  Listing of noxious weeds:  

Under the authority of the Plant Protection Act, APHIS regulates, in 7 CFR parts 360 and 361, the importation and interstate movement of plants and plant products that may be noxious weeds, i.e., plants that can directly or indirectly injure or cause damage to crops, livestock, poultry, or other interests of agriculture, irrigation, navigation, the natural resources, public health, or the environment. 

b. Plant Epidemiology and Risk Analysis Laboratory (PERAL):

PERAL is a diverse group of scientists and professionals comprising the primary office in Plant Protection and Quarantine (PPQ) for pest risk analysis.  PERAL is responsible for providing essential scientific support to risk-based policy making across a broad range of phytosanitary issues. The staff uses scientific principles, procedures and evidence to analyze issues relevant to safeguarding plant health from the threats of harmful exotic pests of cultivated and natural plant systems. This includes most risk analyses required by PPQ for pests, Commodities, and pathways but it does not currently include risk analyses associated with plant pest permits, genetically modified organisms, or Federal Noxious Weeds. 

PERAL serves a wide range of functions within PPQ.  The overarching responsibility is to provide comprehensive, accurate information in support of the decision making process ensuring  that resulting actions are the most appropriate and “Do No Harm”.   For more in-depth information regarding PERAL, please visit http://cphst.aphis.usda.gov/plant health/cphst/peral.shtml
A good example of one of these functions is the 

 New Pest Advisory Committee:  The New Pest Advisory Group (NPAG) is located in the APHIS Center for Plant Health Science and Technology (CPHST), Plant Epidemiology and Risk Analysis Laboratory (PERAL).  The overall goal of NPAG is to safeguard American agriculture and natural resources.  The NPAG assesses new and imminent exotic plant pest introductions into the U.S. to recommend appropriate Plant Protection and Quarantine’s (PPQ) policy and actions to respond to the potential threat posed such pests.  In this case a pest is defined as:  Any species, strain or biotype of plant, animal or pathogenic agent injurious to plants or plant products [FAO, 1990; revised FAO. 1995; IPPC, 1997].

NPAG may address pests in a many taxa including arthropods, plant pathogens, mollusks and weeds.  It determines whether the pest is a present or an imminent threat, and if the pest meets the definition of a quarantine pest.  If the pest meets the definition, NPAG may convene an ad hoc panel of Subject Matter Experts from PPQ, other Federal, state, and university sources with regulatory and scientific expertise for that particular exotic pest.  Through literature searches, data sheet preparation and discussion with the panel, NPAG provides findings and recommendations via the NPAG Report to the APHIS Deputy Administrator and the APHIS Executive Team (represented by PPQ’s management) in response to the pest introduction.

2. Other Agency Activities, also designed to do no harm

Program protocols: APHIS also follows protocols to ensure that its own activities and those of its State cooperators, carried out to exclude, detect, diagnose, control, and eradicate invasive species, do not contribute to the problem.  These ongoing efforts include, in a general sense, agency personnel adherence to established biosafety procedures in programs to detect, diagnose, and conduct control operations for plant and animal diseases and pests, both in laboratories and in the field;   and assessment, in advance, of the probable impact of the use of biocontrol agents in programs to control invasive species.

3.  Activities that are doing harm, and future agency actions to change them so that they do not continue to do harm

None.  APHIS actions are consistent with the “DO NO HARM” objective of the Presidential Executive Order on Invasive Species.

B.  Natural Resources Conservation Service (NRCS)
1.  Activities to do no harm

The NRCS is well aware of the past, the present, and the potential future harm to the private lands in the U.S. from invasive species.  The negative environmental and economic impacts of invasive species continue to be a large and growing problem for our Nation’s private landowners.
The primary invasive species focus for NRCS has been on terrestrial and aquatic invasive plants.  Invasive plants have had large negative environmental impacts upon the intended uses of many privately owned lands and wetlands in the U.S.  There have also been large negative economic impacts associated with the costs of invasive plant control.  Invasive plants compete for soil nutrients and water in croplands and wild lands and often require the use of herbicides, biological control agents, or innovative control techniques.  Invasive plants, often of poor forage quality, may out-compete native plants in grazing lands and wild lands rendering large acreages no longer useful for supporting livestock or wildlife.  Invasive aquatic plants rapidly spread in water bodies and wetlands, removing the open water component necessary for many wildlife species.  Of particular concern at present are the negative impacts from invasive plants, invasive invertebrates, and pathogens upon populations of native and introduced pollinators and their habitats as well as upon native threatened or endangered species and their habitats.  The invasive species could have devastating effects on desirable cropland and wild land plants and animals.  

a. Publication of Agency Invasive Species Policy:  NRCS published its NRCS Invasive Species Policy in November 2004 (available at http://policy.nrcs.usda.gov/scripts/lpsiis.dll/GM/GM_190_414.htm). The policy addresses the invasive species responsibilities at all levels (e.g., National Headquarters, Regional, State, and Field offices) of the agency.  It requires awareness by NRCS employees of the presence of invasive species and potential problems associated with them.  It requires NRCS to work with partners and to use its human and financial resources for control, suppression, and/or eradication of invasive plants.  The policy also requires that native plant species be used in vegetative conservation practices unless it can be demonstrated that no native species can achieve the desired conservation goals, or the desired native species is not available in the quantity required.  Interim use of non-native species is allowed to provide the conservation function desired until native species can be established. 
b. Assisting in the control and eradication of invasive plants:  NRCS provides U.S. private landowners with financial and technical assistance to control and/or eradicate invasive plants in an effort to maintain the desired vegetation (e.g., food crops and forage), to maintain the desired characteristics of the land (e.g., wetland open water), and to diminish invasive plants spreading to neighboring lands.  NRCS frequently partners with local and regional weed control organizations for control of weeds on and off private lands.  The agency encourages the use of integrated pest management (IPM) which may involve appropriate herbicides when necessary, the use of approved biological control organisms, and innovative cultural control methods for specific problems (e.g., black plastic).  There is increasing emphasis to protect wild lands for wildlife and pollinators and their habitat.  

Landowners that participate in some of the easement programs of NRCS (e.g., Conservation Reserve Program (CRP), Wetlands Reserve Program (WRP)) are required to control invasive plants that might infest the easement lands.  CRP and WRP participants may receive some financial assistance to maintain these lands free of invasive plants.  The Wildlife Habitat Incentives Program, Environmental Quality Incentives Program and the Conservation Security Program also provide technical and financial assistance to help private landowners control invasive plants.


c. NRCS Conservation Practice Standards:  NRCS has created a toolbox of 170 practice standards that provide guidance for applying conservation technology on the land and that set the minimum levels for acceptable application of the technology.  These practice standards undergo periodic review for incorporation of new technology (generally every 5 years).  More emphasis is being put upon the identification and consideration of the invasive qualities of recommended vegetation, the use of native vegetation, and the protection and enhancement of pollinator habitat.  

d. The NRCS Plant Materials Centers (PMCs):  The 27 PMCs nationwide cultivate and provide seed stock of plants that are used for vegetative conservation practices within the geographical region served by each PMC.  The PMCs encourage use of native plants, particularly source-identified plants, for restoration, reclamation, and conservation practice uses.  The Plant Materials program uses an Environmental Evaluation to assess the potential invasiveness of plants being considered for release.  If the potential for invasiveness is too great, other plants considered less invasive for the particular environmental conditions are recommended.  

The PMCs also used the Environmental Evaluation to review all prior NRCS conservation plant releases.  For plant releases that were determined to be invasive or otherwise environmentally harmful, the PMCs discontinued their production.  Once a PMC discontinues a plant release, the NRCS plant materials specialists work with the appropriate states to remove the invasive plant releases from NRCS State standards and recommendations so that plant is not recommended in the future.

2.  Other Agency Activities, also designed to do no harm

a. PLANTS Database:  The information about plant materials available through the PLANTS database (http://plants.usda.gov) is useful to conservation professionals and the public in determining beneficial plants that do well within a particular geographical location.  It also has information on plants which should not be planted within a particular environment (e.g., Federal and State noxious weed lists).  The database information provides help to assess the potential invasiveness of specific plants.  The PLANTS database has over 650 fact sheets on-line line and provides services to over 70,000 user sessions per day.  It encourages the use of native plants in conservation practices.  Future capabilities will include information about the pollinators upon which specific plants are dependent, and recommended forage to encourage specific pollinators.

3.  Activities that are doing/have done harm, and agency 
actions to change them so that they do not continue to do 
harm

a. Recommending invasive plants in conservation plans. 
During the “Dust Bowl” days of our nation, immediate action was necessary to mitigate excessive wind and water erosion of our nation’s soils.  Unfortunately, one of the mitigation tools that worked effectively was the use of non-native plant materials, some of which became invasive and presently are among the invasive plant materials we are trying to control.  The use of the Environmental Evaluation by the PMCs before recommending specific plant materials for conservation is proving to be beneficial to avoid present and future problems of this kind.  Also, encouraging the use of locally-acquired native plants whenever they can meet the conservation needs is enhancing awareness to NRCS state and field offices about invasive species problems and NRCS responsibilities.

The implementation of the NRCS Invasive Species Policy has made clear to all levels of the agency the responsibilities to respond to invasive species problems, and to minimize or avoid future invasive species problems.

The state-specific Field Office Technical Guides are technical guidance information for the specifics of each conservation practice standard within the specific State.  Technical Guides may, in some cases, still recommend the use of plant materials that may become invasive.  NRCS has conducted and continues a review of all vegetative conservation practice standards to identify where this situation exists, and to work with the appropriate PMCs and State Plant Materials Specialists to recommend other appropriate and non-invasive plant material.

b. Use of herbicides or other methods that may have detrimental effects on native pollinators: The treatments recommended in some conservation practice standards for invasive plants may, in some cases, include the use of herbicides or other methods that may have detrimental effects directly or indirectly (e.g., habitat destruction) on native pollinators.  NRCS continues to review and to revise all practice standards to identify such methods, and to recommend revisions that minimize or eliminate negative impacts to native pollinators.  NRCS is developing a module within the PLANTS database that identifies specific plant-pollinator relationships and encourages the use of “pollinator friendly” plants in agricultural and wild land situations.

C.  U.S. Forest Service (FS)
1.  Activities to do no harm

a. Invasive activities on 193 million acres of national forests:  The USDA Forest Service (FS) is increased activities to prevent, control, and eradicate aquatic and terrestrial invasive species (including plants, pathogens, vertebrates, and invertebrates) across the National Forest System lands, 193 million acres.   In FY 2008 the National Forest System treated nearly 400,000 acres of lands and waters infested with invasive species, of which approximately 117,000 acres targeted non-plant invasives.

b. Supporting establishment of Cooperative Weed Management Areas (CWMA):  The FS National Forest System staff increased support for a national initiative with Federal, state, and local partners to expand the establishment of CWMA across all states.  Using models from areas of the country where they have been effective, the FS developed a CWMA development and mentoring program.  

c. Policy on native plants:  FS completed new policy on the use of Native Plant Materials in FY 2008.  It contains guidance on management and native plant material use for restoration and rehabilitation.  The policy reflects increased emphasis on invasive species prevention and control.  Visit - http://www.fs.fed.us/wildflowers/nativeplantmaterials/index.shtm
d. Policy on invasive species management in national forests:  The development of a new FS policy on invasive species management for the National Forest System continued throughout 2008 and is expected to be ready for public review in FY 2009.
e. Training, funding and technology for invasives work:  FS staff conducted and/or provided technical and financial support for numerous invasive species training workshops, educational programs, community outreach activities, and developing technology for invasive species management solutions.
f. Invasives Species Management Record Keeping and Reporting.   The National Forest System invasive species data management applications were redesigned and improved to include key aspects of invasive species treatment and inventory work, as well as new program performance measures.  Guidance and program direction to Forest Service regions, national forests, and forest districts was provided through several channels and available on-line.  Improvements include the use of personal data recorders for quicker collection of field data (spatial and tabular) on all taxa of invasive species.  Forest Service data applications continue to evolve as technology and security requirements change.
g. FS Invasive Species Issue Team:  The FS has an active Washington Office Invasive Species Issue Team.  It has representatives from four program areas in the FS:  National Forest System; Research & Development; State & Private Forestry (SPF); and International Programs.  The team discusses invasive species issues and problems and  addresses them in a comprehensive and collaborative way among agency programs. 

h. Invasive Insects Early Detection Program: SPF-Forest Health Protection continued nationwide implementation of this program in 2008.  A rotating panel of States is selected each year focusing on high-risk sites for the potential introduction of non-native bark beetles into the U.S.  By the end of 2009 all 50 states will have been monitored at least once.  In FY 2008, 16 States participated in the program, and traps were used in 156 forested sites.  Based on current funding levels, insects in about one third of all states will be trapped each year.  One specimen of an unidentified species of Cyrtogenius was collected in Florida.  This genus has not been previously found in North America and taxonomists are working on identifying the species.
i. FS web site on invasives:  FS established a national website on invasive species.  It provides user information on FS activities related to invasive species, policy, authorities, news and emerging issues.  The site provides key contact information for invasive species program managers, access to cooperative projects and research, geographic information, species profiles, and techniques for preventing and controlling a wide variety of species.   The website is http://www.fs.fed.us/invasivespecies/.
j. Sudden Oak Death surveys:  The SPF-Forest Health Monitoring Program surveyed for Sudden Oak Death in high-risk states.  The disease was initially isolated in California and Oregon.  It has been transported via infected nursery stock to other locations in the U.S.  The disease has not yet been confirmed in a forest environment outside of California and Oregon. 

k. Control programs on invasive species:  SPF-Forest Health Protection (FHP) responded to nationwide threats to forest ecosystems from non-native invasive species:  insects, pathogens, and plants.  FHP funded suppression and prevention projects for priority insects and plant pathogens:  gypsy moth, hemlock woolly adelgid, emerald ash borer, white pine blister rust, Asian long horned beetle and sudden oak death.  FHP provided grant funding for forest invasive plant management programs to non-federal partners in 28 states and U.S. territories.

l. Management of Gypsy Moth:  SPF-Forest Health Protection continued to emphasize eradication of geographically isolated gypsy moth infestations and treatment of outbreaks along the leading edge of the 1,000 mile front from North Carolina to Wisconsin.  The strategy has slowed the spread of gypsy moth by more than 50% of its potential rate of expansion.

m. FS activities in support of NIWAW:  The National Forest System provided continuing support for the annual National Invasive Weeds Awareness Week (NIWAW) activities in Washington, DC.  Many Forest Service local and regional offices conducted weed education and awareness activities with partners at the local level at the same time as the NIWAW activities took place in DC.       

n. Research on invasives:  
FS Research and Development conducted a wide range of invasive species research to determine the magnitude of the problem, improve control options, and inform management decisions.  Studies are investigating the biology of invasive species, options for environmentally safe control, methods to assess risk, the role of disturbances in facilitating invasion of exotic and native species, and impacts on native plants and animals (including threatened and endangered species) and in aquatic and terrestrial ecosystems. 

The goal of these research efforts was to develop new knowledge and technology that will improve management by (1) preventing invasive species introduction and spread, (2) controlling the most threatening invasive species, (3) monitoring to detect newly introduced species, and (4) restoring ecosystems damaged by invasive plants, insects or pathogens.  These efforts contributed to improvements in the function of forest and rangeland ecosystems in the U.S., especially as invasive species management becomes a component of long-term landscape restoration. 

A few examples of tools developed by FS Research and Development in FY 2008:

· Using information gained from participating in an international cooperators group, Forest Service researchers developed another biological control agent for gypsy moth in the United States.  Nosema lymantriae , a disease-causing parasite of the European gypsy moth Lymantria dispar, was chosen for release to help control gypsy moth in the U.S. 

· A major nonnative invasive insect pest—the woodwasp Sirex noctilio—has the potential to produce extensive damage to North American coniferous forests, especially in the South.  FS scientists developed a molecular tool that detects the larvae and tests to identify the invasive woodwasp.  Forest managers can use the larval detection tool to identify priority control areas in forests, to monitor the movement and geographic dispersal of the pest, and to assess for hazards.  The tool also can be used in epidemiological studies. 

· Over 750 blight resistant American chestnut seedlings were planted on reclaimed mine lands located within the Wayne National Forest in Ohio.  Part of this land was recently reclaimed after an underground fire broke out in an abandoned coal mine spreading to a gob pile next to it.  Reintroduction of these seedlings will serve reforestation efforts of reclaimed lands as well as restoration of the American Chestnut tree.
·    The Northern Research Station provided science needed to help set bark tolerance limits for international wood packaging materials standards relieving the threat of zero tolerance from the European Union.

·    The Northern Research Station developed models that create maps highlighting the highest risk areas for new invasions. They also assessed risk of emerald ash borer spread to non-ash species.  

·   The Southern Research Station identified the fungus Raffaelea lauricola as the causal agent of laurel wilt, a new exotic invasive tree disease that is devastating red bay and related species in the south.

· The Pacific Southwest Research Station conducted genetic analyses of invasive fish populations to identify source populations and quantify the relative genetic diversity of the invaders.  Scientists found that important aquatic invasive species in the region were most probably introduced into nearby drainages by people, and that the introduced populations apparently have not been limited by reduced genetic diversity.  

·   The Pacific Southwest Research Station identified compounds in certain western conifers that exhibit antimicrobial activity toward Phytophthora ramorum (sudden oak death) and algaecides that can be used to control P. ramorum in waterways adjacent to infested nurseries or out-plantings.
·    The International Institute of Tropical Forestry evaluated tree stands dominated by an invasive tree species and determined that these forest stands store more carbon and nutrients than native forest stands and that native tree species richness increased in the understory. 

·    The Pacific Southwest Research Station developed pheromone-releasing flakes that provide area-wide protection from mountain pine beetle in lodgepole and whitebark pines and from Douglas fir beetle in Douglas-fir.  Both products were subsequently given The Environmental Protection Agency (EPA) registration for use in forest stands.
·    The Pacific Northwest Research Station published an atlas of Dendroctonus bark beetles in Mexico that included a risk map of their potential distribution.

· USDA Forest Service Research & Development hosted the International Union of Forest Research Organization’s Working Unit on Alien Invasives Movement in International Trade, in Shepherdstown, WV, May 26-30, 2008.  This new Working Party has been established to contribute constructively to global forestry issues related to the unwanted international movement of alien invasive species, including fungi, insects, nematodes, and plants.  The focus of the workshop was on assessing and mitigating the pathways by which new pests are transported in trade.  The workshop was attended by 65 scientists from sixteen countries.
· The Federal Geographic Database Committee adopted a common vegetation classification system for all federal data in the United States.  This will facilitate collaboration among agencies.

· The Rocky Mountain Research Station in collaboration with the National Forest System invasive species program hired two research scientists to expand and augment the invasive plant biological control research conducted by the Forest Service.  One of these positions will coordinate closely with NFS and other agency offices to serve as the Forest Service representative on the Technical Advisory Group for the Biological Control of Weeds (TAGBCW) led by USDA APHIS-PPQ.  

2.  Other Agency Activities, also designed to do no harm 

a. Video series on Best Management Practices for Prevention:  In FY 2008 the National Forest System invasive species program worked closely with partners to complete the new video “Defending Favorite Places” – the second in a DVD series on invasive species prevention best management practices.  This second DVD targets hunters, anglers, and fish and wildlife professionals.  It has received wide acclaim and is being used by public and private organizations to raise awareness nationwide.  Material developed with this program was used to produce 5 television news programs on invasive species, each reaching over 50 million people thus far, as well as other mainstream cable and internet programs such as ESPN Outdoors.  The DVD’s are available free and can be downloaded and viewed on-line.  For more information on this latest DVD, visit http://www.fs.fed.us/invasivespecies/prevention/defending.shtm
b. Evaluation of vehicle washing activities:  The National Forest System continues to support the evaluation of vehicle washing activities/systems/protocols with public and private partners to evaluate the effectiveness of existing systems and mechanisms.  Evaluations are based on a scientific approach to quantify effectiveness and determine treatment quality for various scenarios.  Long term objectives of the project include building better protocols and contract specifications, and ultimately better effectiveness at preventing the spread of invasive species by equipment and vehicles.
c. FS Performance measures for invasives:  The FS revised the performance and accountability system measures for all invasive species program activities, agency-wide.  New performance management systems are in place.  Field data is being collected in corporate data management applications.  Program performance is outcome-driven and will emphasize the effectiveness of treatments.
d. Prevention language in FS contracts:  National Forest System stations utilize specific invasive species ‘prevention’ language to include in project contracts (such as timber sales, road management, facility construction, etc.) that specify requirements to minimize invasive species infestations and spread on national forests and grasslands.  In FY 2009, the NFS program plans to expand the use of prevention language in management contracts for maintenance of utility rights-of-ways and other operations.   

e. FS contracts to reduce hazardous fuels by controlling noxious and exotic weeds:  Under aspects of the Healthy Forests Initiative (HFI) the FS expanded the stewardship end-result contracting authority to focus on forest and rangeland health.  The stewardship end-result contracting projects (described under 16 U.S.C. 2104) provide opportunities to develop land management contracts to reduce hazardous fuels by controlling noxious and exotic weeds and re-establishing native plant species.  These HFI activities support efforts to prevent and control invasive species across all landscapes and ownerships.

3.  Activities that are doing harm, and future agency actions

     to change them so that they do not continue to do harm 


None.

D.   Farm Service Agency (FSA)

No report available.
E.   Foreign Agricultural Service (FAS)

No report available.
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