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Water is a vital resource for potato production since potatoes are sensitive to drought stress. Due 
to the increasing pressure to manage irrigation more efficiently, improving the long-term water 
use sustainability has become a top issue in the Wisconsin potato industry in recent years. 
 
Irrigation management includes two parts: 1) adopting efficient irrigation systems to apply water 
in the right place; 2) scheduling irrigation to apply water at the right time with the right amount. 
Center pivot is the most common irrigation system for Wisconsin potato growers. A 2015 survey 
on Wisconsin potato irrigation and water conservation practices showed that 99% of Wisconsin 
growers are using center pivots, and 16%, 75%, 7% of the systems have high (>60 psi), medium 
(30-60 psi), and low (<30 psi) pumping pressure separately. According to previous studies from 
the Pacific Northwest, dropping nozzles close to crop canopies can reduce pumping pressure to 
lower than 10 psi, therefore reduce energy consumption, and increase irrigation efficiency from 
about 65% to > 90%, because wind drift and evaporative loss are substantially reduced under the 
drop nozzles. However, application of drop nozzles in Wisconsin is not considered as promising 
due to the humid weather and warm groundwater temperature during the growing season. Future 
research is needed to confirm this inference.  
 
Drip irrigation has not been used for commercial potato production in Wisconsin because of its 
cost-prohibitive and labor-intensive nature. Another concern of drip irrigation is that it might 
introduce foreign materials into the processing and packaging lines. There are existing 
technologies to remove things like glass, rock and metal from potatoes, but filtering plastic tapes 
is still a big challenge. Previous study by Bussan and Page showed that it is possible to obtain 
similar Russet Norkotah yields with 25% less water by drip irrigation compared to conventional 
sprinkler in one of two years. They concluded that the response of Russet Norkotah to drip and 
deficit irrigation was not consistent through years, and further research should look at more 
varieties. Studies by University of Idaho indicated that potato plots grown with drip irrigation 
have quality and yield that is equal to or better than sprinkler-irrigated spuds. And drip irrigation 
is more efficient in applying water and nutrients. Future research will be conducted to further 
explore the potential of drip irrigation under the Wisconsin weather conditions. 
 
A recent technology called precision mobile drip irrigation (PMDI) is a union of center pivot 
technology with drip irrigation, where drip tapes are attached to the center pivot and dragging on 
top of the soil surface. As tapes are pulled through the field, emitters deliver an even water 
pattern across the full length of the pivot. PMDI has the advantages of both center pivots and 
drip irrigation: overall irrigation efficiency up to 95% and dry wheel tracks. With PMDI, drip 
tapes apply water behind the wheels and thus tires run on dry soil. The downside of PMDI is that 
the lying tapes can be bitten by rodents during the growing season or damaged by strong wind in 
the winter, leading to maintenance challenges for the growers. It is recommended that PMDI 
should be applied in areas with severe drought issues. 
 
Common irrigation scheduling methods include: 1) hand feel; 2) using crop evapotranspiration 
(ET); 3) using soil moisture probes. The hand feel method is the most widely used by Wisconsin 
potato growers, but it requires many years of experience to apply this method. Using crop ET to 
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estimate daily crop water balance requires data collection by weather stations, and the data 
includes solar radiation, temperature, wind speed, relative humidity, etc. If the weather stations 
are not installed on or near specific fields, estimating of crop ET might not be accurate, leading 
to over- or under-irrigation. Soil moisture probes measures the soil water status to determine 
when crops need to be irrigated, but available water in the soil profile is not always directly 
correlated with water status of the crops. Typically, resolution of using crop ET to schedule 
irrigation is about 1 square mile, and resolution of using soil moisture probes is about 1 square 
foot. These numbers are either too large to be precise and instructive for real-world farm specific 
irrigation scheduling, or too small to indicate spatial variability within the fields.  
 
A recent irrigation scheduling technology mounts a sensor that measures canopy temperature 
onto the center pivot, which makes it possible to calculate real-time crop water status during 
growing season. Canopy temperature has been a commonly accepted variable indicative of crop 
water status. The stomata, pores that facilitates gas exchange on the leaves, control evaporative 
cooling of the canopy based on soil moisture condition and prevailing environmental conditions 
– they close due to increased water deficit and then the reduction in crop transpiration causes 
increase in canopy temperature. Therefore there is a positive relationship between water deficit 
and canopy temperature. Studies in Texas has shown that irrigation scheduling based on canopy 
temperature can produce the same or higher crop yield compared with irrigation scheduling 
based on soil moisture probes. However, this new technology is very costly and has not been 
routinely applied to commercial farms.  
 
To summarize, efficient irrigation management requires irrigation systems with optimized 
efficiency and timely irrigation scheduling. Growers should make informed decisions based on 
their rotation history, soil condition, and financial budget to achieve sustainable irrigation water 
use. 
 

134




