
BRE1519: Developing Rapid Generation Technology Involving Wild Lentil Crosses in Order to Produce 

Aphanomyces-resistant Varieties – Proof of Concept 

Rapid generation technology (RGT) has been developed for cultivated lentil at the Crop Development 

Centre reducing the length of time from seed to “seed” from 100 days in the field to about 70 days in 

the phytotron, resulting in the production of five generations of Saskatchewan varieties per year. This was 

accomplished by speeding up germination, reducing the time to flowering, but especially by eliminating 

the seed maturation and desiccation period which lasts about 32 days in lentil. However, this protocol 

has not been tested on wild lentil and crosses involving wild species, which are of great interest to the 

lentil breeding program as sources of novel genes for traits including disease resistance. Wild seeds 

naturally have slow and uneven germination due to differences in dormancy rates, enabling these 

species to survive in the wild. Having a compound(s) that would inhibit one of the plant hormones 

involved in seed dormancy (abscisic acid or ABA) could overcome dormancy issues and greatly improve 

and speed up rapid generation technology in wild as well as cultivated lentil. 

Seed germination is dependent on a decrease in the concentration of the hormone ABA concomitant 

with an increase in gibberellic acid (GA). Wild species have higher ABA concentrations than cultivated 

species thus preventing germination under adverse conditions. Inhibition of ABA is expected to speed up 

germination of mature and immature lentil seeds, leading to the development of a reliable and effective 

rapid generation technology. This project was initiated with the objectives to 1. Assess the effect of ABA 

inhibitor(s) on germination time of mature lentil seeds; 2. Determine the optimum time for removal of 

immature embryos from wild or wild x cultivated crosses; 3. Integrate the use of ABA inhibitors into RGT 

protocols; and 4. Optimize the new RGT protocol for wild and interspecific lentil genotypes 

A rapid generation protocol for wild and cultivated lentil as well as recombinant inbred lines (RILs) has 

been developed, reducing the life cycles of wild accessions by on average nine (L. ervoides accession L01-

827A) to 27 days (L. ervoides accession IG72815), and for cultivated lentil Eston by 37 days. The life cycle 

length varied from 44 days for L. ervoides L01-827A to 68 days for L. ervoides IG72815. This RGT 

procedure enables breeders to take an interspecific line from the F1 to the F6 generation in one year 

instead of two years under normal conditions. The major impact came from changes to the 

environmental conditions under which plants were grown and under which seeds were germinated. For 

farmers, this means that new varieties will be available one year faster than using conventional 

methods. 

L. ervoides accession IG72815 took longer to complete a life cycle than any other species or line 

investigated. This species also germinated at a much slower rate and more seeds were needed to obtain 

a germination rate of 100%. Further research is needed to investigate the different anti-ABA compounds 

as well as their concentration and timing of application for this accession and others like it. 


