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***** Maize is used in an endless list of products that are directly or indirectly related to human nutrition and food security. Maize is grown in
producer farms, farmers depend on genetically improved cultivars, and maize breeders develop improved maize cultivars for farmers. Nikolai I.
Vavilov defined plant breeding as plant evolution directed by man. Among crops, maize is one of the most successful examples for breeder-
directed evolution. Maize is a cross-pollinated species with unique and separate male and female organs allowing techniques from both self
and cross-pollinated crops to be utilized. As a consequence, a diverse set of breeding methods can be utilized for the development of various
maize cultivar types for all economic conditions (e.g., improved populations, inbred lines, and their hybrids for different types of markets).
Maize breeding is the science of maize cultivar development. Public investment in maize breeding from 1865 to 1996 was $3 billion (Crosbie et
al., 2004) and the return on investment was $260 billion as a consequence of applied maize breeding, even without full understanding of the
genetic basis of heterosis. The principles of quantitative genetics have been successfully applied by maize breeders worldwide to adapt and
improve germplasm sources of cultivars for very simple traits (e.g. maize flowering) and very complex ones (e.g., grain yield). For instance,
genomic efforts have isolated early-maturing genes and QTL for potential MAS but very simple and low cost phenotypic efforts have caused
significant and fast genetic progress across genotypes moving elite tropical and late temperate maize northward with minimal investment.
Quantitative genetics has allowed the integration of pre-breeding with cultivar development by characterizing populations genetically,
adapting them to places neverthought of (e.g., tropical to short-seasons),...
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