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Era of Maize Breeding 4.0
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Abstract: In the first twenty years of 21" century, human society has entered the era of artificial intelligences
(Al). Combining Al and life sciences has promoted revolutionary changes in medicines, health and agriculture, and
also provide unprecedented opportunities for maize seed industry in China. Crop breeding has experienced three his-
torical phases, in which, ancient farmers cultivated landrace varieties by observing crop trait variations, professional
breeders applied designed breeding schemes according to genetics and statistics, and modern molecular breeders ap-
plied genetic engineering technology to modify desired traits. Professor Edwards Buckler, a renowned maize geneti-
cist raised the concept of “Breeding 4.0” which emphasizes that nowadays crop breeding will be supported by multi-
ple cross—disciplinary technologies including gene editing and synthetic biology, genomics and bioinformatics, Big
Data and Al, together to intelligently and efficiently accelerate breeding cycles, and finally promote the revolution-
ary change of crop breeding from “art”, to “sciences”, and finally to “intelligence”.
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Fig.1 Directional development of breeding technology to intelligently rely on multi-layered life sciences and information science
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Fig.2 Schematic of genome selection breeding
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Fig.3 Schematic diagram of maize genome intelligent design breeding
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Fig.4 Business model of corn breeding 4.0
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