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Alfalfa is the most important perennial forage legume in the world because of its relatively high yield and nutritional 
value. Nondormant alfalfa cultivars grow in regions with little frost, such as the southern US and the Central Valley 
of California, where plants grow year-round and can be harvested up to 10 times per year (Bouton, 2012). In 
Florida, nondormant cultivars were developed for improved adaptation and yield [‘Florida 66’ (Horner, 1970), ‘Florida 
77’ (Horner and Ruelke, 1981), and ‘Florida 99’]. These cultivars and germplasm introduced from other subtropical 
regions in the world were used to develop breeding populations (Acharya et al., 2020), which were subjected to 
various studies involving genomics (Andrade et al., 2022; Sipowicz et al., 2022), phenomics (Biswas et al., 2021), and 
enviromics (Fernandes Filho et al., 2022) to increase genetic gain for yield, nutritive value, and persistence. High-
throughput phenotyping demonstrated to be a reliable method to aid alfalfa phenotyping for yield (Biswas et al., 
2021), and bivariate models combining drone and partial ground-based measurements for yield provided higher 
genetic gains than univariate models. Genomic prediction showed variable predictive ability (PA) across harvests, 
and the inclusion of multi-harvest data in training set increased PA for yield (Andrade et al., 2022). In another study, 
PA for yield was compared for two genotyping platforms, namely sequence capture and a fixed array developed 
by Breeding Insight. A subset of markers (5000 SNPs for sequence capture and 1000 SNPs for breeding insight) 
outperformed the full set of markers. When using the full set of markers, breeding insight markers yielded higher PA 
using GBLUP models within each harvest (Sipowicz et al., 2022). Envirotyping-based data (integrating environmental 
information in genomic studies) aims to increase PA under multi-environmental trials by including the interaction 
between genomic features and environmental factors under different cross validation schemes. Models accounting 
for enviromics data led to higher PA for various traits in a reduced number of harvests under CV0 and CV2 scenarios 
(Fernandes Filho, et al., 2022). The next steps in our alfalfa breeding project are focused on combining multi-omics 
data with crop growth models to improve PA for complex traits and accelerate genetic gain in alfalfa.
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