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Figure 1. (a) Cropland data layer from USDA-NASS, 2014; (b) Agriculture Census data from USDA-NASS, 2012; (c) Permitted agriculture 
irrigation wells from DNR, 2015
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Figure 2. (a) Groundwater Contamination Susceptibility from MPCA, 1989; (b) Results of Township Testing program from MDA, 2016; 
(c) Location of Groundwater Management Areas from DNR

q Intensive, irrigated agriculture is commonly found
in Central Minnesota and includes the production
of crops with high nutrient and water demands
such as corn and potatoes (Figure 1)

qThese production systems frequently occurs over
vulnerable groundwater resources (Figure 2a)

qConcerns have emerged regarding increases in
agricultural non-point source pollution to surficial
aquifers, and as well as impairments of surface
and ground water resources related to agricultural
irrigation (Figure 2b and c)

q Six nitrogen treatments including controlled
release fertilizers and variable rate
application based on remote sensing

Field Study

Figure 3. Estimated annual social cost 
of nitrate contamination to private and 
public drinking water supply from 
Keeler et al. (2016)

qRenewed interest has been
placed on the role of nitrogen
[N] and irrigation [IRR] best
management practices to
reduce nitrate leaching from
potato production.

qThese practices will improve
producer profitability by
increasing nutrient use efficiency
and will address the social cost
of nitrate-impaired drinking
water which is estimated at $6
million per year (Figure 3)

q Two irrigation treatments including checkbook scheduling and 
deficit irrigation based on soil moisture sensors

Rationale

q Measurements of tuber yield, quality, nitrogen leaching, and
nutrient use efficiency

1. Analysis of tuber yield and quality and nitrate leaching under adaptive
management

2. Evaluation of remote sensing based irrigation scheduling procedure
3. Comparison of remote sensing methods for nitrogen management
4. Validation of EPIC model for long-term data set
5. Simulating regional impacts of climate and BMPs on agronomic, economic,

and environmental outcomes
6. Development of an in-season decision support tool for potato production,

based on EPIC

Outcomes
Modeling Study
q Data from over 27 study-years with consistent methodology
q Evaluate climate and management scenarios for specific regions
q Utilize automated procedure for model training

Primary Data
q Weather
q Management practices
q Soil chemical and physical 

properties 
q Tuber yield and vine yield
q Plant N uptake
q Residual soil N

Secondary Data
q Soil water nitrate concentration
q Remote sensing
q Soil moisture content
q Whole plant samples


