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Abstract ; In response to major industrial constraints in the Huang - Huai - Hai summer maize region, in-
cluding frequent high-temperature stress, recurrent pest and disease outbreaks, insufficient stress resistance of
existing cultivars, low grain dehydration rates, and poor compatibility between agricultural machinery and agro-
nomic practices, this study aimed to achieve the coordinated optimization of germplasm innovation and cultivation
techniques. The objective was to enhance stress tolerance and yield potential while developing maize varieties
suitable for mechanical harvesting together with a matched high-efficiency cultivation system. By integrating elite
germplasm from U. S. hybrid maize and the widely cultivated cultivar ‘ Zhengdan 958’ , and by applying a strat-
egy combining multigene pyramiding with intensive multi-environment stress selection, two inbred lines, J101
and JF003, were successfully developed. These lines exhibited high combining ability, strong tolerance to multi-
ple stresses, adaptability to high-density planting, and rapid grain dehydration. Based on these parental lines,
the mechanically harvestable maize cultivar ‘ Ningyan 678’ was bred. Based on the varietal characteristics of
*Ningyan 678’ , an innovative “five-in-one” mechanized cultivation system was established, integrating second-
ary seed coating, coordinated seed — fertilizer regulation, density-based chemical regulation, green pest control,
and high-efficiency direct mechanical harvesting. Specifically, synergistic coating with insecticides and fungi-
cides enhanced seed stress resistance. Intelligent precision seeders enabled stratified deep placement of seeds

and fertilizers and basal application of slow- and controlled-release fertilizers. The integration of dense planting
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with chemical regulation optimized canopy structure, while the combination of disease-resistant cultivars and bio-

logical control effectively reduced pesticide input. Mechanical direct harvesting was achieved when grain moisture

content was < 28%. Multi-year field verification demonstrated that, compared with conventional cultivation

practices, this integrated system increased net income by 206. 9 yuan per 667 m’, thereby establishing a techni-

cal model that enables deep compatibility between maize germplasm characteristics and mechanized production

systems.
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