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Evaluation of Irrigation Water and Nitrogen Management 
for Silage Corn Production in Wyoming
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Introduction
Crop production is influenced by several factors including 
climatic conditions, soil type, and cropping practices 
including irrigation and nitrogen (N) management. To 
better understand the interaction between all of these 
factors, the use of crop models may enable farmers to 
make better decisions, which, in turn, could help them 
boost crop yields, quality, and, ultimately, profits. CERES-
Maize (Crop Environment Resource Synthesis) is part of 
the Decision Support System for Agrotechnology Transfer 
(DSSAT) suite of crop models that can help predict the 
growth of leaves, stems, and roots, water use, and yield 
of crops growing under specific conditions (for example 
weather, soil water, soil N and carbon), and management 
of the cropping system over time.

Objectives
The objectives were to determine the best irrigation 
water and N fertilization management practices for silage 
corn production in three locations in Wyoming using the 
CERES-Maize model.

Materials and Methods
The field experiment was conducted at the Powell 
Research and Extension Center and was laid out as a 
randomized complete block design with four replications 
under a sub-surface drip irrigation system. Irrigation 
included three strategies based on crop evapotranspiration 
(ETc): 100% or full irrigation (100ETc, which is equivalent 
to 12 inches of water at this site), 80ETc, and 60ETc. 
Nitrogen application included 0, 80, 160, 240, and 
320 lb/ac as a urea-ammonium-nitrate aqueous solution. 
The combination of irrigation water and N treatments 

resulted in 15 treatments. The CERES-Maize model was 
used to simulate the response of a hybrid Pioneer corn 
cultivar to water and N for growing conditions in three 
Wyoming locations (Powell, Sheridan, and Lingle). For 
each location, the long-term simulation was performed 
using 31 years of weather data (1985–2015) to simulate 
the yield of corn for silage during the growing season. 
Data were analyzed using the statistical software SAS.

Results and Discussion
At the three locations, outstanding yields were obtained 
at the 100ETc/160 N, 100ETc/240 N, and 100ETc/320 N 
treatments with no significant differences among them 
(Figure 1). Lower yield values were obtained under lower 
irrigation water and N levels (Figure 1). The long-term 
simulated results indicate that high yield of corn for silage 
can be obtained under the combination treatment 100ETc 
and 160 pounds N/ac. This could help producers save 
water and N fertilizer if both factors are well optimized.
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yield values were obtained under lower irrigation water and N levels (Figure 1). The long-term 
simulated results indicate that high yield of corn for silage can be obtained under the 
combination treatment 100ETc and 160 pounds N/ac. This could help producers save water and 
N fertilizer if both factors are well optimized. 
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Figure 1. Yield of corn for silage at three locations: Powell, Sheridan, and Lingle. The simulated 
means were obtained using 31 years of data. Within location, means followed by same letters do 
not differ at p<0.05. 

Figure 1. Yield of corn for silage at three locations: Powell, Sheridan, and Lingle. The simulated 
means were obtained using 31 years of weather data. Within location, means followed by same 
letters do not differ at p<0.05.




