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Response of Silage Corn to Irrigation Water and Nitrogen 
under On-Surface and Sub-Surface Drip Irrigation
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Introduction
In semiarid regions, water and nitrogen (N) are typically 
the major limiting factors of crop yield. Corn, the most 
important silage plant in the world, can provide high yields 
and high energy forage, but it requires adequate amounts 
of water, nutrients, and good management practices for 
profitable production. Understanding the response of silage 
corn to irrigation water and N is important for maximizing 
yield and improving crop water use. For instance, reduction 
in corn yield has been reported when high amounts of 
N were applied under deficit irrigation. Meanwhile, high 
rates of N fertilizer are required when corn is grown under 
conditions of no water stress.

Objectives
The objective of the study was to determine the response 
of silage corn yield to irrigation water and N under 
on-surface drip irrigation (ODI) and sub-surface drip 
irrigation (SDI).

Materials and Methods
Two separate field experiments were conducted during the 
2014 and 2015 growing seasons at the Powell Research 
and Extension Center (PREC). The study area is known 
for its cold and dry winters, and warm and dry summers 
(the average annual temperature is 44°F, and the average 
precipitation is 6.9 inches). The hybrid Pioneer ‘P8107HR’ 
was planted on May 20 and 22 in the same field in 2014 
and 2015 under ODI, and May 22 in 2014 and 2015 under 
SDI with 22-inch row spacing. Both experiments were 
laid out as randomized complete block design in a split-
plot arrangement with three replications in the ODI and 
four replications in the SDI. Each experiment consisted 
of irrigation as the main treatment, and included 100% 
crop evapotranspiration (100ETc equivalent to 12 in of 
water per season), 80ETc (10 in), and 60ETc (8 in). Five N 
rates were the sub-treatment, including 0, 80, 160, 240, 

and 320 lb N/ac as a urea-ammonium-nitrate aqueous 
solution. Harvested plants were oven-dried at 140°F for 
72 hours for dry matter (DM) yield. Data were analyzed 
using the statistical software SAS.

Results and Discussion
The greatest DM yield was obtained at 100ETc and 240 
lb N/ac under both ODI and SDI (Table 1). Under ODI, 
a significant difference was obtained between irrigation 
treatments, while little difference was observed between 
160, 240, and 320 lb N/ac, suggesting that 160 lb N/ac 
could be used in combination with full irrigation for 
maximum DM yield (Table 1). Under SDI, the greatest 
DM yield was obtained at 100ETc, and the least DM yield 
was observed under 60ETc with little difference between 
80ETc and 100ETc (Table 1). For N, little difference was 
obtained between high rates of N starting at 160 lb N/ac, 
suggesting that the 160 rate could be used in combination 
with 80ETc for profitable corn-for-silage production 
under SDI (Table 1). Results show that good silage corn 
production can be achieved under SDI as compared to 
ODI. This might be due to low evaporation, runoff, and 
nutrient leaching under SDI.
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Table 1 . Dry matter yield of silage corn as influenced by irrigation water 
and N under ODI and SDI at PREC in 2014–2015. Values are averaged over 
two years.

DM yield (lb/ac)
Factor levels ODI§ SDI§

Irrigation

 60ETc  9,073c 11,357b

 80ETc 13,097b 15,479a

100ETc 15,863a 15,738a

p‑value <0.0001 <0.0001

Nitrogen (lb/ac)

 0  9,546c 11,331b

 80 11,991b 12,473b

160 14,132a 15,390a

240 14,418a 15,908a

320 13,293a 15,854a

p‑value <0.0001 <0.0001

§Within column, means followed by same letters do not differ at p<0.05.
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