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MODULATION OF FIBER AND NUTRIENT COMPOSITION IN
MAIZE UNDER DIFFERENTIAL DEFICIT IRRIGATION REGIMES
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Water scarcity is a critical issue affecting agricultural productivity, particularly in
regions where irrigation is a primary method of water management. Deficit irrigation,
which involves applying water below crop water requirements, is an increasingly adopted
strategy to optimize water use in drought-prone areas. This study examines the influence
of varying levels and regimes of deficit irrigation on key nutritional constituents of
maize (Zea mays L.) grains, specifically focusing on Acid Detergent Fiber (ADF),
Neutral Detergent Fiber (NDF), hemicellulose, ash content, crude oil, starch, and
protein. A field experiment was conducted to assess the impacts of different irrigation
levels (25%, 50%, 75% and 100%) and PRD (partial root drying) approach on maize
grain composition. Results indicated that water deficit conditions led to significant in-
creases in fiber content, particularly ADF (3.90%) in case of 25% irrigation, suggesting
a shift towards more fibrous and less digestible grain but the NDF values was decreased
with increasing water stress from 19.13% to 17 13% in case of 100% and 25% irrigation
respectively Conversely, starch and crude oil content increased under higher deficit
irrigation levels, while protein concentration exhibited remain the same under irrigation
treatments. Hemicellulose (15.70%) was increased under full irrigation conditions and
was lower under water stress. The findings underscore the complex impact of water
availability on grain quality, with drought conditions altering key nutritional traits. Stra-
tegic irrigation management is essential to optimize both the nutritional value and func-
tional quality of the crop under varying deficit irrigation regimes.
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