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Alfalfa (Medicago sativa L.) is one of the most important forage crops worldwide. This is mainly due to several 

traits such as its adaptability to varying external conditions, its excellent high-quality forage yield and its capacity 

to fix nitrogen. Alfalfa constantly increases in yield during spring and until summer’s onset and reaches its peak 

when alfalfa plants start to flower. From this point onwards, the quality of the forage decreases due to 

morphological changes, such as an increase in the proportion of stems and a reallocation of photosynthetic 

resources to the development of reproductive structures. Therefore, this decrease in quality represents a 

considerable loss of nutritive value. In alfalfa, flowering onset depends mainly on day-length and temperature. It 

has been studied that members of the TERMINAL FLOWER 1 (TFL1) family of genes play a major role as 

prominent flowering repressors in several plant species. The main objectives of this study involved the 

identification of TFL1 orthologues genes in alfalfa (msTFL1s) and the development of transgenic alfalfa lines 

overexpressing msTFL1s in order to delay flowering, extend the vegetative phase and therefore increase biomass 

yield without compromising the nutritive values. 

 

 

  

We identified a msTFL1 like gene (msTFL1L) with roles in flowering repression and vegetative phase extension. 

msTFL1L was overexpressed in alfalfa under the 35S promoter and 8 transgenic lines were obtained and then 

tested in growth chambers under inductive flowering conditions (24º, 16:8 photoperiod). Results were analyzed 

by a one-way ANOVA with posterior Tukey test. Out of the 8 lines, E29, E13, E3 and E19 showed significant 

delayed flowering times (measured as both nodes to flower and days to flower) when compared to their WT lines 

regenerated from calli (Fig 1). Additionally, lines E13 and E3 (the latest lines to flower) showed an altered plant 

height (Table 1), and particularly line E3 showed an increase in the number of lateral branches and a reduced 

height/node relation. 

 

These results show that msTFLs genes have conserved roles in alfalfa as flowering repressors and that their use 

as transgenic tools can lead to later flowering times and modified plant architecture. This could possibly translate 

to an increase in alfalfa yield and quality. 
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