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	Objective 1 - Characterization of the mechanism of resistance (Faske, Nguyen)
Characterize the response of lines carrying different combinations of the resistance regions on chromosomes 10 and 13 as well as genetically diverse accessions for nematode reproduction and root galling.

Faske, University of Arkansas: 

A greenhouse experiment was conducted at the Lonoke Extension Center to evaluate sixteen soybean germplasm lines for root galling and nematode reproduction by Meloidogyne incognita. The lines represented four QTL classes based on resistance loci on chromosomes 10 and 13. Plants were inoculated with 4,000 eggs ten days after planting and evaluated 57 days after planting using a six-point galling scale and egg counts per gram of root.

Lines carrying resistance loci on chromosomes 10 and 13, chromosome 10 only, or chromosome 13 only exhibited significantly lower root gall ratings (P = 0.05) compared to lines lacking both QTL, with the lowest galling observed in lines carrying both loci. Nematode reproduction was also significantly reduced (P = 0.05) in lines carrying both chromosome 10 and 13 QTL. These results suggest an additive effect of the chromosome 13 QTL when combined with chromosome 10. Replication of the experiment is planned pending seed availability.

Nguyen, University of Missouri:

As previously reported, a recombinant inbred population derived from a cross between Magellan (susceptible to SRKN) and PI 438489B (resistant to SRKN) was developed and used to identify sixteen contrasting recombinant inbred lines (RILs). These RILs were planted in Stuttgart, Arkansas, under the University of Arkansas breeding program to evaluate yield performance and key agronomic traits. Plot-level yield data are currently being analyzed and will be correlated with phenotypic resistance data to assess the relationship between SRKN resistance and overall soybean performance.

Phenotypic evaluation of these contrasting RILs is ongoing at the University of Arkansas pathology laboratory, with emphasis on lines carrying different combinations of resistance loci on chromosomes 10 and 13, including Chr. 10 + Chr. 13, Chr. 10 only, and Chr. 13 only. The combined yield, agronomic, and phenotypic data will be used to quantify the individual and combined effects of major and minor SRKN resistance QTL on nematode response and yield potential. These results will provide critical information to support marker development and guide the deployment of SRKN resistance in breeding populations.

Objective 2 – Development of SRKN-resistant breeding populations (Vieira, Lin)
Develop MG 4 breeding populations and varieties with SRKN resistance suitable for production in the Mid-South.

Vieira, University of Arkansas:

Vieira, University of Arkansas:
The 2025 season was completed successfully across all locations. All yield trials were harvested without complications, datasets passed quality control, and statistical analyses were completed. Selections and advancement decisions for all breeding stages were finalized, identifying materials advancing to the 2026 season. Progeny row selections will undergo molecular marker assessment for southern root-knot nematode resistance, as well as genome-wide markers to support breeding decisions.
2025 Potential Release:
The SRKN-resistant line R21KB-05522 yielded 97.2% of the check mean in the 2025 internal pre-commercial trials and will advance to a second year of testing, remaining under consideration for germplasm release. Line R19-45980 was removed from release consideration due to poor yield performance in regional trials.
2025 Pre-Commercial Stage:
Thirty-seven advanced lines were evaluated across five Arkansas locations. The SRKN-resistant lines R20-1429 (99% of check mean) and R21KB-03720 (100% of check mean) will advance to Uniform Yield Trials, with R21KB-03720 also entering the Arkansas Variety Testing Program. Line R22KB-16609 was discontinued due to low yield performance.
2025 Preliminary Stage:
Twenty yield trials comprising 1,043 lines from maturity groups 3L through 5E were evaluated across three Arkansas locations. Genomic data from all preliminary-stage lines were incorporated into pedigree analyses and genomic BLUP models, supporting selection decisions and guiding advancement decisions for 2026.
2025 Progeny Rows and Crossing Block:
Of 18,849 progeny rows planted in Stuttgart, Arkansas, 1,863 were selected for advancement into the 2026 preliminary yield trials. Selected materials are undergoing post-harvest processing and will be genotyped using the SoySNP6K chip and proprietary SRKN markers. Crossing activities in Fayetteville produced more than 1,500 F1 seeds from 143 cross combinations, including 71 crosses with at least one SRKN-resistant parent. These populations will be advanced to the F4 generation for progeny row evaluation.
Introducing New Genetic Diversity:
Greenhouse screening protocols for identifying new sources of SRKN resistance were refined through multiple experimental evaluations. Key constraints affecting screening success were identified, and protocol optimization is ongoing. A new screening set is scheduled for March 2026 to support the incorporation of novel resistance sources into multiple stages of the breeding pipeline.
Lin – University of Missouri: 

2025 Screening for Resistance: A total of 121 Advanced Yield Trial (AYT) lines were screened phenotypically for root galling and evaluated using molecular markers targeting the major SRKN resistance gene on chromosome 10. Among phenotyped lines, 32% exhibited low galling (GI < 2), while 40% showed high susceptibility (GI = 5). Of the 79 lines evaluated with markers, 24 tested positive for the SRKN resistance gene. These combined results are being used to guide advancement decisions and parental selection for upcoming crosses.

2025 Crossing Block: The 2025 crossing season was completed with 80 crosses incorporating SRKN-resistant parents. Harvested seeds were advanced through the winter nursery, with populations scheduled to return for field evaluation in the 2027 season.

2025 Progeny Rows: A total of 19,200 progeny rows representing 160 breeding populations were evaluated in Portageville, Missouri, with most populations including at least one SRKN-resistant parent. More than 1,300 lines were selected and advanced to the 2026 Preliminary Yield Trials, where they will be evaluated across three locations. An additional ~155 populations from the 2024 crossing season will be planted as progeny rows in 2026, with 40–50% carrying SRKN resistance.

2025 Preliminary and Advanced Yield Trials: Approximately 1,500 lines were evaluated in the 2025 Preliminary Yield Trials, from which 115 lines were advanced to the 2026 Advanced Yield Trials (AYT). In 2025, 121 AYT lines from maturity groups 3L to 4L were evaluated across multiple locations and assessed phenotypically and genotypically for SRKN resistance. Based on combined yield performance and confirmed resistance, nine lines were selected for the 2026 USDA Preliminary Uniform Trials, yielding 69–79 bu/ac (98–107% of checks) across ten locations.

USDA Trials: Line S22-8718, a maturity group 4L entry with confirmed SRKN resistance, was advanced to the USDA Uniform Trials and is a promising candidate for release in 2027. Across eight locations, it yielded 71 bu/ac, corresponding to 104–111% of the check varieties.







