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2025 Interim Goal: Reduce Nitrate 15%

Reduce Phosphorus 25%

2035 Final Goal: Reduce Nitrate 45% 

Reduce Phosphorus 45%



Everyone Needs to Make Some Changes  or ….



Reducing N 

application 

rate to 

MRTN

Shifting N 

application 

timing

(move fall 

to spring)

Use of N 

Inhibitor

Cover 

crops

Perennial 

energy 

crops

Woodchip 

Bioreactors

Constructed 

Wetlands

Percent N 

reduction
10% 15-20% 10% 30% 90% 25% 40%

Millions of lbs

of N removed 

per year
2.3* 26 4.3 84 25* 25* 49*

In-field N management
In-field cropping 

management
Edge-of-field

* Applied on only a portion of tile-drained acres

Illinois NLRS Practices

Dr. Laura Christianson, University of Illinois



Approaches to Soil Sampling

Standard Grid,

Software Driven

Standard Grid,

Software Driven,

With Soil Types

Modified Grid,

With Soil Types

Zone Management,

With Soil Types



Soil Sampling Equipment



Source:  Dr. Emerson Nafziger, Illinois NREC Project, Jan. 2017



Adapted from the Illinois Agronomy Handbook

Corn Yield 

(bu/acre)

lbs/acre DAP 

to Apply

lbs/acre Potash 

to Apply

120 112     (97) 56   (48)

140 131   (113) 65   (56)

160 150   (129) 75   (64)

180 168   (145) 84   (72)

200 187   (161) 93   (80)

Assumes 0.43 lbs/bu P2O5 and 0.28 lbs/bu K2O

Assumes 0.37 lbs/bu P2O5 and 0.24 lbs/bu K2O (15-25 lbs/ac decrease P)

(8-13 lbs/ac decrease K)

Maintenance P and K for Corn



Adapted from the Illinois Agronomy Handbook

Soybean Yield 

(bu/acre)

lbs/acre DAP 

to Apply

lbs/acre Potash 

to Apply

30 55   (49) 65   (59)

40 74   (65) 87   (78)

50 92   (82) 108   (98)

60 111   (98) 130   (117)

70 129   (114) 152   (137)

Assumes 0.85 lbs/bu P2O5 and 1.30 lbs/bu K2O

Assumes 0.75 lbs/bu P2O5 and 1.17 lbs/bu K2O (6-15 lbs/ac decrease P)

(6-15 lbs/ac decrease K)

Maintenance P and K for Soybean



Adapted from the Illinois Agronomy Handbook

Wheat Yield 

(bu/acre)

lbs/acre DAP 

to Apply

lbs/acre Potash 

to Apply

60 117    (61) 30   (28)

70 137    (72) 35   (33)

80 157    (82) 40   (37)

90 176    (92) 45   (42)

100 197  (102) 50   (47)

Assumes 0.90 lbs/bu P2O5 and 0.30 lbs/bu K2O

Assumes 0.47 lbs/bu P2O5 and 0.28 lbs/bu K2O (55-95 lbs/ac decrease P)

(2-3 lbs/ac decrease K)

Maintenance P and K for Wheat



Variable Rate Lime and Fertilizer

Variable Rate,

Potash

Variable Rate,

DAP

Variable Rate,

Limestone



Potassium Deficiency and Technology

Irregular Manure ApplicationIrregular Spreader Application



Sulfur is a Secondary Nutrient

But is it our next

Macronutrient?



Decreased Atmospheric S Deposition 

25 lbs/ac

12 lbs/ac

18 lbs/ac

6 lbs/ac

2016



Sulfur Deficiency in Wheat

0.24% plant S

18 lb/ac soil S

0.13% plant S

6 lb/ac soil S



Disclaimer:

Products and Technologies mentioned

does not imply an endorsement by

Wyciskalla Consulting, LLC



Crop and Soil Sensors

Remote Sensing and Drones

Planter Data

and APPS



Later-Season N Management



Crop Reflectance Sensors
for N Management



Source:   http://www.veristech.com/

EC Data

Soil Sensors



Source:   http://www.veristech.com/

EC Data

Soil Sensors



Source:   http://www.veristech.com/

EC, OM, pH Data

Soil Sensors



Source:   http://www.veristech.com/

Soil Sensors - Software



Side View of the Veris Quad 1000

Soil Conductivity Sensor

Rear View of the Veris Quad 1000

Soil Conductivity Sensor





Variable Rate

Prescription Map

for By-Product

Gypsum Application



Source:    https://www.swatmaps.com/



Source:    https://www.swatmaps.com/



Source:    https://www.swatmaps.com/



Source:    https://www.swatmaps.com/



Source:    https://www.swatmaps.com/



Source:    https://www.swatmaps.com/



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management

Wavelength between Red and NIR



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Source:   https://www.precisionplanting.com/



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Source:   https://www.precisionplanting.com/





Research has found that corn acquires 

the majority (63%) of its in-season N 

from within 7” of the plant base¹

With ~80% of the corn roots within a 8” 

radius of the plant, N applied in the row 

middle would require <20% of roots to 

uptake the majority of the applied N

Photo credit: @ColePestorious
Via Twitter

Hodgen, P. J., R. B. Ferguson, J. F. Shanahan, and J. S. 

Schepers. "Uptake of Point Source Depleted N 

Fertilizer by Neighboring Corn Plants." Agronomy 
Journal101.1 (2009): 99. Web.

Sean Nettleton, Beck’s Hybrids



Sean Nettleton, Beck’s Hybrids



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Dr. Scott Shearer, Webinar

Partnership for Ag Resource Management



Smart Phones, iPads, and APPS



Smart Phones, iPads, and APPS



Smart Phones, iPads, and APPS



Source:  https://ohioline.osu.edu/factsheet/fabe-55202

APPS



Source:  https://ohioline.osu.edu/factsheet/fabe-55202

APPS



Source:  https://ohioline.osu.edu/factsheet/fabe-55202

APPS



Source:  https://ohioline.osu.edu/factsheet/fabe-55202

APPS



Closing Thoughts

1. Try not to get overwhelmed by all of the

technology that is available.

2. Conduct soil testing to identify your needs.  Row/

Seed Placement will change how you sample.

3. Moving a portion of the crop nutrient needs via 

precision placement below the soil surface can

help to start improving water quality.

4. This does not imply reducing fertilization rates.

We still have to maximize productivity (grain

and residue).



“The Soil is the Mother of Mankind and it will 

furnish him life and the material basis for 

happiness and  comfort if he does not make

too strong demands upon it.”

James Thorpe, 1936. Purdue Univ.

wyccon@charter.net


