
Water Use  
Efficiency  
for Spuds

New irrigation technologies and strategies reduce 
groundwater pumping and increase efficiency 
By Yi Wang, potato physiologist, and Howard Neibling, water management engineering specialist,  
Kimberly R&E Center, University of Idaho

When growing potatoes, water 
management is always important. 
Growers had to carefully schedule 
their irrigation to meet the increased 
evapotranspiration (ET) demand 
during a hot nine-day period in 
late June and early July of 2015 in 
southern Idaho. 

In addition to that, early in that year, 
they were asked to reduce their 
groundwater pumping by 12-14 
percent to help stabilize the declining 
Eastern Snake River Plain Aquifer. This 
is affecting about 1 million irrigated 
acres in southern and eastern Idaho.

“It needs some work to manage it,” 
a grower said. There are various 
ways that people have suggested to 
increase water use efficiency and 

prepare for the upcoming reduction 
in ground water pumping. 

This issue is even more critical 
given the forecast for increasing 
drought due to climate change. A 
general strategy is to implement new 
irrigation technologies and pay closer 
attention to maintenance of the 
existing system, which includes:

•  Fixing leaky pivot pressure 
regulators and nozzles, which can 
reduce water use by 5-25 percent; 

•  Setting up an efficient irrigation 
schedule, which can reduce water 
use by 10-15 percent. This can be 
more easily achieved by installing 
soil water sensors with data loggers 
in the field or using an online 
scheduling tool; 

•  Using Low Elevation Spray 
Application (LESA), which has the 
potential to reduce water use by 
15-25 percent;

•  Turning off pivot end guns and 
leaving those areas of the field 
fallow because yield and quality 
under the end gun is not great 
anyway. Or using solid set sprinklers 
instead of the end gun, making 
sure the pivot and solid set don’t 
overlap;

•  Installing newer nozzles that can 
produce larger size water drops 
during irrigation to reduce water 
evaporation loss;

•  Applying variable rate irrigation. 
However, this is challenging and 
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can be cost-prohibitive, especially if 
there are different soil types on the 
farm.

Some production practices that can 
also increase water use efficiency are:

•  Implementing new crop rotation 
strategies to increase soil organic 
matter and water holding capacity;

•  Utilizing cropping system practices 
that can reduce soil and canopy 
evaporation, such as growing  
cover crops, reducing cultivation 
and decreasing the presence  
of bare soil.

Among these options, LESA is 
considered to be a promising 
approach. It is used to water crops by 
lowering nozzles very close to the soil 
surface with suspended spray heads. 
It was originally designed for center 

pivot irrigation in areas with short 
water supply and high energy costs. 

A preliminary three-year study 
conducted in the Pacific Northwest 
has shown that LESA works well 
on flat, sandy soils. It can improve 
the irrigation application efficiency 
by reducing direct evaporation 
from the sprinkler and by requiring 
less pumping pressure to operate 
(as low as 6 psi), compared to the 
high pressure system and the most 
commonly used system—Mid 
Elevation Spray Application (MESA).

Results of the three-year study 
are:

•  LESA can provide many benefits 
such as the ability to uniformly 
irrigate a new planting for good 
crop emergence and flexibility 

on a variety of crops, row 
spacing and orientations.

•  Except for removing old 
galvanized steel plugs in the top 
of the pivot pipes, conversion  
to LESA is simple and doesn’t 
take long.

•  The sprinkler heads dragging 
through the crop, even in corn, 
isn’t a problem. It doesn’t cause 
any damage to the crop canopy.

•  Infrared images were taken and 
no uniformity issues or streaking 
problems in crop appearance 
were found, even when the 
spray heads were below the top 
of the canopy. 

•  Because of the limited wetted 
radius of LESA sprinklers, there is 
more control over keeping wheel 
tracks drier to reduce pivot 
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Shown is the total annual cost difference between ¼-mile LESA and MESA systems.

LESA MESA
Equipment $902.16 $768.85
Labor/Maintenance $617.72 $284.15
Annual Pumping Costs $3,333.31 $5,115.60
Pump Rework $462.34 NONE
Total / Year $5,315.53 $6,168.60

Difference / Year $853.07

Above (L-R): The images show comparisons 
between high-pressure pivots, mid-elevation 
spray application (most commonly used) and  
low-elevation spray application. Photos courtesy 
of Dr. Howard Neibling
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Far Right: The results of the three-year study show 
that, even in corn, the dragging of sprinkler heads 
through a crop doesn’t cause damage  
to the canopy.
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wheel track rutting.

•  The top part of the crop will 
be drier under LESA, which will 
likely reduce disease pressure 
(e.g. late blight).

•  There will likely be less nitrogen 
volatilization during fertigation 
due to the increased application 
efficiency.

•  Because of the increased 
application efficiency and less 
sprinkler distortion by the wind, 
there will be less issues with dry 
field edges and less variations in 
applied water depths.

•  Growers liked it! All of the 
growers who collaborated 
in this study have expressed 
interest in expanding the use 
of LESA on their farms and 
many have already converted 
multiple pivots to LESA without 
prompting.

So far LESA has been tried on 
alfalfa, mint, corn, grass seed 
and seed potatoes. It has shown 
the potential of 15-20 percent 
seasonal water saving and  
20-50 percent in-canopy water 
saving. An ongoing study is being 

conducted on a commercial 
potato farm in eastern Idaho  
to compare LESA with MESA.

The table on the preceding 
page shows that, although the 
upfront equipment costs of 

LESA are higher than standard 
irrigation, this can be repaid by 
power cost savings over time, not 
taking into account the potential 
improvements of crop yield and 
quality. 
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