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Abstract; To address the critical issues of water scarcity and low water-fertilizer use efficiency in the arid and semi-ar-
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id Ordos Plateau, this work investigated the regulatory mechanisms of water-nitrogen coupling on maize growth, yield,
and resource use efficiency through a field experiment, aiming to establish an efficient water and nutrient management
strategy for local production. Using maize cultivar TK601 , the experiment included three irrigation levels and three ni-
trogen application levels in a factorial design, along with a high-irrigation and zero-nitrogen control. The results showed
that the medium-water and high-nitrogen treatment ( W2N3) performed optimally in terms of dry matter accumulation,,
erain yield, water use efficiency (WUE) , and nitrogen agronomic efficiency. Specifically, it achieved a dry matter ac-
cumulation of 510.09 g per plant and a grain yield of 14 223.64 kg/hm”, which was 42.8% higher than the lowest-
yielding treatment (W1N1). Its WUE reached 90. 35 kg/ ( hm’

water and high-nitrogen treatment ( W3N3). Furthermore, this treatment also recorded the highest nitrogen accumula-

+ mm) , representing a 29.2% increase over the high-

tion and significantly improved nitrogen use efficiency. This study demonstrates that adopting an integrated water-nitro-
gen management strategy of " medium water with high nitrogen" (irrigation: 220 m’/667 m’; nitrogen application: 54
kg/667 m*) in maize production on the Ordos Plateau can synergistically achieve high yield and high resource-use effi-
ciency, providing a key technological pathway for green and sustainable agricultural development in the region.

Keywords; Ordos Plateau; integrated water and fertilizer management; water-nitrogen management mode;

green development
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