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Center Pivot Mapper – Overview 

• Windows desktop 
software

• GIS mapping tool for 
center pivot irrigation 
systems

• Layout, planning, management

• Exports: ESRI shapefile, 
Google Earth KML, and PDF

• Published February 2021

https://www.clemson.edu/extension/agronomy/PrecisionAgriculture/Software/center_pivot_mapper.html

https://www.clemson.edu/extension/agronomy/PrecisionAgriculture/Software/center_pivot_mapper.html


Center Pivot Mapper – Mark Center and End



Center Pivot Mapper – Mark Center and End



Center Pivot Mapper – Add Endgun Radius



Center Pivot Mapper – Pivot Info



Center Pivot Mapper – PDF Export



Center Pivot Mapper – SHP/KML Export



• Manage/view 
multiple pivots

• Record keeping 

– Application depths

– Sprinkler charts

– Service history

• Endgun shutoff recommendations

• Output irrigation management plans

– Irrigation scheduling by crop/soil/region

– Depth per application recommendations

Center Pivot Mapper – Future Work
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Drip Fertigation Calculator - Overview

• App for calculating proper 
drip fertigation rates

• Inputs
– Fertilizer Product
– N Rate or Crop/Growth Stage
– Area fertigated

• Outputs
– Gallons per acre per day and per week

• Benefits
– Encourages use of fertigation
– Eliminates “guess-timates”
– Cited recommendations
– Encourages leaf tissue sampling

https://precisionag.sites.clemson.edu/Calculators/Fertigation/Drip/

https://precisionag.sites.clemson.edu/Calculators/Fertigation/Drip/


Drip Fertigation Calculator
Select Nominal Fertilizer



Drip Fertigation Calculator
Input Custom Fertilizer



Drip Fertigation Calculator
Input Manual N-Rate



Drip Fertigation Calculator
Get N-Rec by Crop/Stage



Drip Fertigation Calculator
Get N-Rec by Crop/Stage



Drip Fertigation Calculator
Input Area Fertigated



Drip Fertigation Calculator
Output: Fertilizer Rate
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Pivot Fertigation Calculator - Overview

• App for calculating proper 
center pivot fertigation rates

• Inputs
– Fertilizer Product
– Pivot Size/Travel Time
– Nutrient Rate (lb/ac)
– Injection Pump Model

• Outputs
– Product Rate

(lb/ac, gpm)
– Injection Pump Setting
– Fertigation Schedule

https://precisionag.sites.clemson.edu/Calculators/Fertigation/Pivot/

• Benefits
– Encourages use of 

fertigation
– Eliminates “guess-

timates”
– Reduces over-fertilization

https://precisionag.sites.clemson.edu/Calculators/Fertigation/Pivot/


Pivot Fertigation Calculator
Select Nominal Fertilizer



Pivot Fertigation Calculator
Nominal Fertilizer Info



Pivot Fertigation Calculator
Input Custom Fertilizer



Pivot Fertigation Calculator
Input Pivot Size



Pivot Fertigation Calculator
Input Pivot Travel Time



Pivot Fertigation Calculator
Input Component Rate



Pivot Fertigation Calculator
Output: Fertilizer Rate



Pivot Fertigation Calculator
Select Injection Pump Model



Pivot Fertigation Calculator
Output: Injection Pump Setting



Pivot Fertigation Calculator
Input Schedule Builder Parameters



Pivot Fertigation Calculator
Output: Fertigation Schedule
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Watermark Soil Moisture Calculator - Overview

• App for recommending when to irrigate 
based on Watermark sensor readings

• Inputs

– Soil tension at 
multiple depths

– Irrigation threshold

• Outputs

– Weighted soil tension

– Irrigation recommendation

https://precisionag.sites.clemson.edu/Calculators/Irrigation/WatermarkCalculator/

https://precisionag.sites.clemson.edu/Calculators/Irrigation/WatermarkCalculator/


Watermark Calculator
Select Number of Sensors



Watermark Calculator
Input Sensor Readings



Watermark Calculator
Calculated Irrigation Threshold



Watermark Calculator
Manual Irrigation Threshold



Watermark Calculator
Output: Irrigation Recommendation



Watermark Calculator
Output: Irrigation Recommendation
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Irrigation System Assessment – Why???

• Components 
wear and 
malfunction 
with time

• Demonstrate 
cost-benefit of 
repairs

• Improve 
irrigation water 
use efficiency 
by 17% 
(SWFWMD) 

Cotton Yield Maps: 

Tools for Increasing Efficiency and Profitability

Cotton Inc.: Vellidis, Barnes, and Brannen, 2012



Center Pivot Irrigation Testing (CPIT) Program

• What is it?
– Service for center pivot efficiency assessments

– Similar programs in Florida, Georgia, others

• Short-Term: MIL Pilot Program funded by NRCS
– Aiken SWCD, NRCS, SCDNR, SCFB, Clemson University, 

and Ag South

– Pre- and post-retrofit audits on 24 pivots in S.C.

– Retrofits to quantify water savings potential

• Long-Term: Extension Service to S.C. growers
– Clemson Extension: Water Resources and 

Agronomic Crops Teams

– Software development by Clemson Precision Ag



Center Pivot Irrigation Testing Pilot Program

• Provides S.C. growers with a “health checkup” on 
their center pivots (~2/3 of ag irrigation in S.C.)

• Information for better water management
– Calibrated application depths

– Endgun shutoff recommendations

– Soil moisture sensor placement

– Cost of irrigating a particular depth

– Cost of under- and over-irrigation

• Information to drive improvements
– Increased profitability

– Increased irrigation water use efficiency

– Support for cost-share programs



Clemson Center Pivot Irrigation Test (CPIT) program



CPIT Screenshot: Data Collection Screen



CPIT Report



CPIT Report



CPIT Report



CPIT Report



CPIT Report



CPIT Report



CPIT Report



CPIT Program Update

• Launched in February 2022

• Water Resources and Agronomic Crops agents 
trained in every (relevant) S.C. county

• Test kits distributed throughout the state

• >140 center pivots tested to-date

• NRCS-EQIP cost share for sprinkler package 
retrofits

• P.A.T. software may be made publicly available

• Anonymized, aggregated database from test 
results



Aggregated CPIT Data: Uniformity vs. Age



Aggregated Data: Nonuniformity Cost vs. Age



Aggregated Data: Over-application vs. CUHH



Aggregated Data: Threshold CUHH & Pivot Size
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Edisto REC Irrigation Research

• Jose Payero, Irrigation Specialist
– Sensor/weather telemetry
– Irrigation scheduling
– Evapotranspiration
– Drip Irrigation
– Variable Rate Irrigation

• Michael Plumblee, Corn & Soybean Specialist
– Soil moisture sensor thresholds for irrigation scheduling

• Gilbert Miller
– Drip irrigation and fertigation
– Soil moisture sensing

• Multiple Researchers
– Cover crop research



Questions? kirk2@clemson.edu


