Breeding for Adaptation to Short Growing Seasons: Extra-early-Maturing and High-Yielding Peanut Lines for Northern Senegal

Faye, I.1*, Tengey, T.K.2, Oteng-Frimpong, R.,2 Laza, H.2, Janga M.3, Naapaol, C.3, John C.4,  Burow M.D4,5.

1Groundnut Breeding & Genetics Lab ISRA/CNRA, Bambey, Senegal. 2CSIR-Savanna Agricultural Research Institute, Nyankpala, Ghana. 3Department of Plant and Soil Sciences, Texas Tech University, Lubbock, TX 79409. 4Texas A&M AgriLife Research and Extension Center, Stephenville, TX 76401.  5Texas A&M AgriLife Research and Extension Center, Lubbock, TX 79403.

Peanut (Arachis hypogaea L.) is the most important cash crop in Senegal. In the context of a shortening rainy season and declining rainfall in semi-arid tropical zones, breeding for extra-early maturing varieties is critical to enhance productivity in dryland systems. In this study, a population of 350 recombinant inbred lines (RILs), derived from a cross between two extra-early maturing varieties (78-936 and 55-33), was developed and evaluated under field conditions in Bambey, Senegal. An augmented experimental design was used to assess key reproductive traits, including pod weight per plant, haulm weight per plant, harvest index, 100-seed weight, pod length, pod-to-shoot ratio, and maturity percentage. Substantial genetic variability was observed across all traits. Broad-sense heritability estimates ranged from low to moderate (0.20 to 0.50), indicating a significant environmental influence on trait expression. Correlation analysis revealed a strong and positive relationship (r = 0.60) between pod weight and haulm weight, while correlations between pod weight and both pod length and 100-seed weight were weak (r < 0.25). 
Using a selection intensity of 10%, the top 35 lines were identified based on pod weight per plant and advanced to a replicated yield trial using a randomized complete block design (RCBD). Among these, six lines exhibited significantly higher pod yield than the parental line 78-936, with three lines outperforming the best-performing checks (55-33 and 55-437). These results highlight the potential for selecting high-yielding, early-maturing groundnut lines adapted to the Sahelian conditions of northern Senegal.

