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All the diversity of maize across the planet emanates 
from Mexicoţ where the crop was first domesticated 
thousands of years agoŢ Since thenţ farmers have 
bred and adapted maize to local environmentsţ 
leading to tens of thousands of varietiesŢ

Over many thousands of yearsŚ farmers have bred maize varieties so the crops are optimally 
adapted to local environmentsř

A new studyŚ published Febř ĸ in Nature GeneticsŚ analyzed close to ĶŚķĲĲ maize varieties ş 
called landraces ş bred and grown by farmers from ĵķ countries in the Americas to identify more 
than ĳŚĲĲĲ genes driving largeŞscale adaptation to the environmentř

“The study provided a powerful catalog of the genes necessary for corn to adapt to different 
latitudes and elevations across the worldŚ” said senior author Edward BucklerŚ a research 
geneticist at the USDAŞAgricultural Research Service and adjunct professor of plant breeding 
and genetics at the Institute for Genomic Diversity at Cornellř

“It takes a thousand genes to attune a plant for a particular latitude and the elevation where it is 
grownř That’s what we are mapping hereŚ” Buckler saidř
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The researchers also identified genes associated with flowering time ş the period between 
planting and the emergence of flowersŚ which is a measure of the rate of developmentř 
Flowering time is a basic mechanism through which plants integrate environmental information 
to balance when to make seeds instead of more leavesř

“Flowering time is the trait that is most correlated with every other traitŚ” Buckler saidř The 
study found that more than half of single nucleotide polymorphisms Őthe most basic form of 
genetic variationő associated with altitude were also associated with flowering timeŚ revealing 
these traits are highly linkedř

Current technologyŚ including a new rapid experimental design called FŞOne Association 
Mapping ŐFOAMőŚ allowed the researchers to use the collection of diverse maize varieties to 
figure out which genes were important for adaptationř

“With global climate change over the next centuryŚ we can directly use this information to figure 
out what genes are important” to greatly speed up breeding efforts of maizeŚ Buckler saidř 
“We’re tapping the wisdom of farmers over the last ĳĲŚĲĲĲ years to make the next century’s 
cornř”

Sarah HearneŚ a molecular geneticist at the International Maize and Wheat Improvement Center 
ŐCIMMYTő and a maize research lead scientist with Seeds of Discovery
řhttpŤ//seedsofdiscoveryŢorg/ŚŚ is also a senior author of the paperř Jř Alberto Romero NavarroŚ a 
doctoral student in plant breeding and geneticsŚ is the paper’s first authorř

Hearne and colleagues at CIMMYT envisioned the projectŚ led the logistical efforts and 
conducted field trialsŚwhile RomeroŚ Buckler and Cornell colleagues led the genomic analysis of 
the datař

The study was supported by Mexico’s Ministry of AgricultureŚ LivestockŚ Rural DevelopmentŚ 
Fisheries and Food through the Sustainable Modernization of Traditional Agriculture initiativeř 
Additional support from the USDAŞAgricultural Research ServiceŚ Cornell University and the 
National Science Foundation facilitated the completion of the data analysisř
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