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Supplemental irrigation is required when effective rainfall 
and soil water storage in the crop root zone cannot 
supply the root system with enough water to meet crop 
evapotranspiration (ET) demand. Without irrigation, 
practicing poor irrigation management, and/or using 
an inefficient irrigation system, can result in crop water 
stress, which can lead to reductions in biomass, grain 
yield, and grain quality. Whereas excessive irrigation can 
result in runoff, deep percolation, soil erosion, and/or 
anaerobic soil conditions, which can drive up operational 
costs and lead to environmental degradation. With 
local and global concerns for future water availability 
and environmental and financial sustainability, greater 
attention has been focused on efficiently using water and 
energy in the agricultural sector. Enhancing irrigation 
efficiency will result in water and energy reduction input 
and improved crop water use efficiency.

Irrigation Efficiency “Point-of-View”
Irrigation efficiency can be evaluated by various perspectives or metrics, including 
water, energy, economic, environment, water quality, crop response, operation, and 
management of the irrigation system. Unfortunately, being efficient in one manner does 
not necessarily translate to another. An irrigation system can be more energy efficient 
than another; however, depending on fuel type and cost, a less-energy efficient system 
can be more economical. The “scale” used should also be considered when evaluating 
the impact(s) of enhancing efficiency on water resources and crop productivity. One can 
evaluate a single irrigation event or cumulative irrigation events over a growing season 
as well as a single field as compared to an irrigation district. Irrigation system efficiency 
enhanced on a field scale may result in water conservation, but the impact on overall 
water balance of the watershed or a basin may not be affected to the same or similar 
magnitude as those on a field scale. Establish an irrigation efficiency “point-of-view” by 
outlining what metric on which the irrigation system will be evaluated, the objective 
or purpose of irrigating, and the time and spatial scale of interest. A flow diagram for 
establishing an irrigation efficiency “point-of-view” along with proceeding steps to 
evaluate and potentially improve irrigation efficiency is presented in Figure 1. 

Several terms or indices used to explain and/or quantify the efficiency of an irrigation 
system have resulted in confusion and often misrepresentation of a system’s performance. 
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E3A:  
Understanding Irrigation Efficiency

Gated pipe can improve irrigation 
efficiency by providing more control 
over the amount of water applied 
and in increased uniformity.”
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One can more readily select the correct terms or indices to 
quantify their existing efficiency by establishing an irrigation 
efficiency “point-of-view.” Several terms will be addressed 
in this series. One can identify controllable factors that can 
be adjusted to improve the performance of the system after 
evaluating the current efficiency of a system. 

What Impacts Irrigation Efficiency
Depending on the “point-of-view,” irrigation efficiency 

can be influenced by a number of factors, including pump 
efficiency, engine, irrigation system type and capacity, 
management practices, crop type and development, climate, 
soil physical and chemical properties, and fuel price, among 
others. These influencing factors can be divided into two 
categories: controllable and uncontrollable. Controllable 
factors can be adjusted or influenced by the producer to 
improve irrigation efficiency, and uncontrollable factors 
cannot be adjusted. Table 1 lists various controllable and 
uncontrollable factors that can impact irrigation efficiency. 

Table 1. Primary controllable and uncontrollable 
factors that can impact irrigation efficiency.

Controllable Factors Uncontrollable Factors

Irrigation system Climate and weather
Irrigation uniformity Soil properties
Irrigation scheduling Field size and geometry
Pump Fuel price
Pumping pressure Pumping lift
Engine and fuel type Water availability
Crop type
Land and crop management

Certain controllable factors are more easily modified than 
others, and in some cases adjusting factors to improve 
efficiency is not economical. We recommend consulting an 
irrigation equipment expert prior to major adjustments or 
upgrades.

Corn under the linear move sprinkler at the Powell Research and Extension Center, Powell, WY.
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Figure 1. Diagram for establishing an irrigation efficiency “point-of-view” and proceeding 
steps to further improve irrigation efficiency. 
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Figure 1. Diagram for establishing an irrigation efficiency “point-of-view” and proceeding steps to further 
improve irrigation efficiency.
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