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	Objective 1: Evaluate a Diverse Soybean Panel for Salinity Tolerance and Quantify Chloride Accumulation Under Controlled Saline Conditions
Development of a soybean diversity panel for salinity tolerance evaluation: A soybean diversity panel consisting of 220 accessions was assembled from a larger collection of 8,410 soybean accessions genotyped with 2,546 high-quality SNP markers. The source collection included germplasm from the USDA Germplasm Resources Information Network (GRIN), University of Arkansas breeding lines, and breeding materials from other public breeding programs. Population structure and genetic distance analyses were conducted to characterize diversity within the collection and guide panel selection. Principal component analysis (PCA) identified seven major genetic clusters within the germplasm collection. Based on the distribution of accessions across these clusters, 220 genetically diverse accessions were selected to maximize allelic diversity while maintaining adaptation to soybean production environments in the U.S. Mid-South. Four commercial cultivars with known responses to salinity were included as checks: Osage (chloride excluder), Ozark (chloride includer), Xtend (Bayer), and Enlist (Corteva). These cultivars will serve as reference standards for evaluating salinity tolerance and chloride accumulation among the accessions in the diversity panel.
Optimization of Salinity Treatment Levels for Greenhouse Screening: A preliminary dose-response study is underway to identify the optimal salinity level for greenhouse screening of soybean genotypes. Three chloride concentrations (25, 50, and 75 mM) are being evaluated to determine their effects on soybean growth and development under controlled conditions. The objective of this study is to identify a salinity treatment that effectively differentiates tolerant and susceptible genotypes while minimizing excessive plant mortality. Results from this experiment will be used to select the final salinity treatment(s) for large-scale evaluation of the soybean diversity panel, which is planned to start in July 2026.
Planned Greenhouse Evaluation of the Soybean Diversity Panel: Following the completion of the salinity treatment optimization study, the 220-accession diversity panel, along with the four checks, will be evaluated under control and saline conditions in a greenhouse experiment conducted in two batches with three replications. Root architectural traits will be assessed using high-throughput phenotyping, with root systems scanned using an Epson Expression 13000XL scanner and analyzed using RhizoVision software. In addition, root and shoot biomass will be measured to evaluate plant responses to salinity stress. Root and shoot tissue samples will be collected, dried, and analyzed for chloride concentration using acid digestion methods at the Soil Fertility/Testing Laboratory. The resulting phenotypic and chloride accumulation data will provide a comprehensive assessment of salinity tolerance and serve as the foundation for subsequent analyses to identify genomic regions and candidate genes associated with salt tolerance in soybean.
Objective 2: Develop breeding populations with salt tolerance suitable for production in the U.S. Mid-South
A soybean crossing block was planted during the 2026 growing season to develop breeding populations that incorporate chloride exclusion traits into soybean germplasm adapted to the U.S. Mid-South. The crossing block consists of 26 chloride-excluding parental lines representing diverse genetic backgrounds and maturity groups. To promote synchronized flowering and maximize crossing opportunities, the parental lines were planted on three dates: May 15, 2026 (PD1), May 26, 2026 (PD2), and June 3, 2026 (PD3). These staggered planting dates were implemented to increase flowering overlaps among parents and improve the efficiency of hybridization efforts. Controlled crossing activities are scheduled to begin during the first week of July 2026. The resulting breeding populations will provide valuable genetic resources for developing soybean cultivars with improved salinity tolerance and adaptation to the U.S. Mid-South.







