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Abstract 

Perennial crops have many hypothesized benefits (i.e. intercept sunlight and nutrients over longer 

periods, increase yields, decrease soil erosion, improve stability of grain production, etc.) making 

them attractive for sustainable production. Annual maize (Zea mays L.), domesticated ~9,000 years 

ago, is one of the most important world crops and billions of dollars have been spent towards its 

improvement. However, there has been minimal effort to breed perennial maize and benefits 

hypothesized remain untested. Through crosses between annual maize and its two interfertile 

perennial maize relatives: tetraploid Z. perennis and diploid Z. diploperennis, maize germplasm and 

genomics knowledge can be leveraged to develop perennial maize. A few crosses and populations 

have been made by other investigators, notably Carlson, Doebley, Holland, and Shaver but no 

adequate-yielding perennial corn has been developed. Compared with breeding perennial sorghum 

(a close maize relative) maize appears to have additional recessive quantitative traits that must be 

pyramided (senescence, tillering, perennial rhizomes/crowns, regrowth, heat and cold tolerance). I 

have now integrated the aforementioned perennial derived germplasm for nine breeding seasons 

with additional crosses to Z. diploperennis but very few to annual maize. My methodology has 

involved a cycle of 1) selfing crosses to purge deleterious recessive alleles; 2) selecting at the end of 

each season for non-senescence, regrowth/ tillering and large ear size; and 3) crossing between 

germplasm derived from different sources to pyramid complementary advantageous traits. Dramatic 

progress in adaptation, ear size, non-senescence and stability has been obtained, but this is 

confounded with evaluation environments. As of yet, we have not found a derived plant that 

oversummers, overwinters and produces rhizomes in Texas as the wild species do. A number of 

novel phenotypes have been observed including “ear forest”, clumping grass types vs. large tillered 

stalks, and prolificacy. A “one-best” ideotype for perennial maize still remains elusive. 

 


