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Increase in demand for meat, milk and their products is expected to escalate considerably in 

coming years due to our ever-expanding population. While increase in forage crop production 

will therefore be a necessity to meet demand, our ability to attain high levels of forage crop 

productivity is likely to be constrained typical environmental pressures such as drought and 

salinity due to climate change. Alfalfa (Medicago sativa L.) is one of the world’s most widely 

grown forage species with a cropping area of over 30 million hectares worldwide. As such, there 

is a critical need to exploit advanced molecular breeding technologies in this species with the 

aim of rapidly developing alfalfa cultivars with improved biomass, as well as resiliency to 

various types of abiotic stress. It has been shown previously that the RNAi-mediated down-

regulation of the miRNA156 target gene, SQUAMOSA PROMOTER-BINDING-LIKE8 

(MsSPL8), enhances biomass production, as well as drought and salinity tolerance, in alfalfa. 

However, due to negative public perception and regulatory constraints surrounding the use of 

transgenic crops, it remains a challenge to implement such a crop in growers’ fields. 
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CRISPR/Cas9-based genome editing provides an alternative breeding tool that yields germplasm 

bearing a mutation that is fundamentally identical to those achieved using conventional breeding 

approaches such as chemical mutagenesis, and the resulting plants can be made transgene-free in 

a straightforward manner. In this study, we successfully targeted MsSPL8 alleles using this 

technology in alfalfa, and isolated genotypes with mutations in approximately 25%, 50% and 

75% of MsSPL8 alleles, respectively, in this tetraploid species. Furthermore, enhanced drought 

and salinity resistance, along with distinct morphological alterations including early flowering 

and reductions in internode length, were noted in the first generation of edited genotypes, which 

suggests that CRISPR/Cas9 can provide an effective breeding tool in alfalfa. 


