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Flowering time plays a critical role in crop adaptation to regional climates. Variation in photoperiod 

response of a species can lead to local adaptation, allowing individuals to flower during favorable 

seasonal conditions and to optimize allocation of assimilates to growth and reproduction. Analysis of the 
gene(s) associated with this variation may accelerate the production of varieties that allow for further 
expansion of the climatic range for crop production or for increased region-specific yield. We have 
identified elf3 as the candidate gene that controls the response to photoperiod in chickpea. This 
research focuses on studying near isogenic lines for the elf3 gene for their response to changing 
environmental conditions to examine potential associated effects of flowering time and photoperiod 
insensitivity with agronomic performance and stress adaptation. In addition, we are interested in 

examining additional mechanisms leading to early flowering under Western Canadian environments. 

During the first year of the project we assembled the appropriate genetic materials and increased seed 

stock for testing specific hypotheses related to early flowering, adaptation, and yield potential. The core 

genotypic panel for the research included Near Isogenic Lines (NILs) for the analysis of Efl1 gene, 
segregating inbred line populations made between parents known to differ for specific aspects of 
phenology and a collection of varieties and germplasm with high level of genetic diversity. Thus far we 
have made good progress in developing the NILs for elf3. We have developed BC3F3 with the 
introgression of elf3 to CDC Frontier, while introgression to the other four cultivars (CDC Leader, CDC 
Palmer, CDC Cory, and CDC 612-4) has reached BC2 generation. Evaluation of CDC Frontier BC3F3 plants 
in the phytotron under long day conditions confirmed the effect of elf3 allele. Initial analysis of three RIL 
populations derived from crosses between CDC Luna, CDC Corinne, and ICCV96029 were done under 
field conditions. A range of flowering responses was observed in the RIL populations depending on the 
crosses, which allows for the identification of early flowering per se in addition to elf3. We also have 
assembled and completed first year field evaluation of 185 diverse chickpea accessions. This panel is 
expected to uncover additional genes associated with early flowering and adaptation of chickpeas under 
Saskatchewan conditions. Second year field evaluations across all genetic materials and in-depth 
molecular analysis will commence in 2018. 
 


