Outcomes/Impacts
The USMSFP focused on three major objectives: Stock Improvement, Disease Control, and Sustainable Culture Technology. During the reporting period, the USMSFP produced 93 families of SPF Pacific white shrimp, Penaeus (Litopenaeus) vannamei. Of these, 47 families were from the TSV-Resistant line, whereas 46 were from the Growth line. TSV-Resistant shrimp were selectively bred for high survival after TSV exposure, as well as for rapid growth. The USMSFP now has shrimp families that exhibit ≥ 95% survival after TSV exposure and growth rates ≥ 1.5 g/wk, and these shrimp have been distributed to U.S. industry stakeholders. Growth line shrimp experienced high selection intensity for rapid growth in recirculating aquaculture systems. The USMSFP now has shrimp families that exhibit growth rates ≥ 2.0 g/wk when stocked at ≥ 400 shrimp per square meter. Significant progress was made by USMSFP scientists in developing disease diagnostic tools including a polyclonal antibody detection method for IHHNV, a RT-LAMP method to detect IMNV, a new real-time PCR method to detect and quantify NHP-B, and a multiplex PCR method to detect rickettsia-like bacteria. Research continued on emerging shrimp diseases including one from Brazil which is histologically consistent with Reovirus infections, as well as microsporidia infections identified in P. monodon. Frozen commodity shrimp pose a risk for pathogen introduction into the U.S. and the USMSFP continues to monitor a variety of imported products for viruses. During the reporting period, 59 cases were submitted for inspection and IHHNV was the only pathogen detected. In an effort to understand the innate immune response of shrimp, the USMSFP began characterizing shrimp hemocytes using monoclonal antibodies. The origin, movement, and genetic diversity of TSV, IHHNV, HPV, and other viral pathogens were investigated using phylogenetic analysis. In an effort to better understand the epidemiology of shrimp disease, the USMSFP continued to develop mathematical models for TSV which incorporated the relationship between time and TSV load, as well as TSV load and transmission.  The USMSFP developed microarrays and quantitative PCR to identify differentially expressed genes between TSV-resistant and TSV-susceptible shrimp lines. This work could lead to a better understanding of the genetic mechanism for disease resistance in shrimp and may lead to marker-assisted selection for disease resistance. Research on sustainable culture technology focused on further refinement of super-intensive, recirculating aquaculture systems (RAS). During the reporting period, the USMSFP conducted a number of production trials at several USMSFP institutions with varied success and production of 5.99 kg/m2 was achieved.  Progress was made in developing ways to manage and dispose of solid waste from RAS and to better understand the impact of in situ solids on shrimp performance and water quality. Feed formulation, processing, and management have critical impacts on shrimp production and the USMSFP continued to assess the use of biofloc as a potential shrimp feed additive, and evaluated the dietary methionine requirement for juvenile shrimp.

