Identification of a Large Effect QTL for Peanut Stem Rot Resistance
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Peanut stem rot, caused by the soilborne fungus Agroathelia rolfsii, accounts for annual losses of $60–80 million for Georgia farmers including the cost to control. Considering the steady increase in pesticide application cost and their environmental effect, development of resistant cultivars is recommended to bring higher profit for peanut growers. Accordingly, a cross was made between two high-yielding runner type cultivars Marc I and Georgia 12Y (GA-12Y) to develop enhanced stem rot resistant lines with medium maturity. Selected lines will also inherit Tomato Spotted Wilt Virus (TSWV) resistance from GA-12Y.  In 2024, a total of 192 F3 lines were screened against a highly virulent stem rot fungus isolate, and seventy lines were identified with superior resistance. Through whole genome sequencing and pangenome analysis, a genomic region or quantitative trait locus (QTL) was identified on chromosome A09 of GA-12Y, explaining 37.9% of the phenotypic variation. Subsequent small-plot level screening of derived F5 lines in 2025 confirmed high resistance, although the population remained segregating. While preliminary data indicated a late maturity pattern for these lines, further analysis is required to identify medium maturity lines. Current efforts involve fine mapping of the QTL by genotyping F5 population using molecular markers and seed multiplication of the resistant F6 lines in the Puerto Rico winter nursery. Lines with strong resistance and medium maturity will be selected for developing SR resistant varieties. Future work will focus on screening selected lines for TSWV resistance and integrating other agronomic traits to ensure the commercial viability of resistant varieties.

