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Our Cropping System:

PRODUCTIVE & SUSTAINABLE

-5th Generation family farm
-North Central Indiana
-Continuous No-Till since 1989
-7200 acres Corn/Soybean Rotation
-20 years cover crops
-1 acre grid management w/ full VRT

Conservation is the best economic model
We are accountable for what leaves our farm

We are a Legacy Farm

Rulon 
Enterprises LLC



Healthy Soil is a System
 No-Till (infiltration/OM/cover/biology)
 Cover Crops (rooting/temp/OM/feed biology)
 Soil Carbon/Soil Health
 Drainage (Managing Air/Water)
 Soil Balance (Proper Chemistry-Structure)
 VRT N, P, K , Seed etc.
 VRT Lime/Gypsum/amendments/Litter/Manure
 Variety Selection (Plant health and Yield)
 Integrated Pest Management (IPM)
 On Farm Testing - Economic Tracking



Steps To Manage Soil Quality:

 #1 Continuous No-Till – not rotational
 Eliminate catastrophic tillage events
 Allow soil to build structure and biology
 NO Erosion, NO Bare Soil, STOP leaching of nutrients, 

Manage Infiltration
 Stop Soil Degredation/Increase Soil Carbon

Build a SOIL HEALTH SYSTEM



Step #2 Drainage
 Drainage is Foundational to No-till and Soil Health



Step #3 Manage Fertility:

 1 Acre grid Fertility
 Hi-Cal Lime/Gypsum (Where Mg Lime     

has been over used)
 Balanced Soil is More Stable



Step #4 Cover Crops
 Manage for long term Soil Health/Build OM - FAST



BUILDING SOIL HEALTH
REQUIRES

CARBON CAPTURE
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PLANTING CORN
INTO GREEN RAPESEED+CLOVER

PLANTING SOYBEANS
INTO GREEN CEREAL RYE

CAN WE INCREASE SOIL CARBON?



PROVEN CARBON CAPTURE

SOIL OM% YEAR 1 SOIL OM% YEAR 10





What’s The Connection?

Correlation Analysis:
• MG has a fairly strong negative correlation
• OM and TEC both have strong positive correlation

• What does that mean?
• %MG decrease = yield increases
• OM or TEC increase = yield increases
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IN CROP PRODUCTION
IT’S ALL ABOUT SOIL CARBON CONTENT

SOIL %OM CONTENT ON OUR INDIANA FARM
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1 Acre Grid Soil Samples

Whole farm spatial fertility Record Since 1996

1 Acre Grids = 80% reliable

Invest the Money and do it right.

Resolution = Value

Input Management and Planning

More than P, K, Lime , Seed, Gypsum, N -
can’t do well with less than 1/acre

Yield Correlations and Tracking 

= Farm Specific Recs

Prediction and Validation

Manage Productivity, Health and Balance of Soil











P & K

Long term continuous no-till will improve nutrient use efficiency

Adequate P & K levels and soil balance are critical to low risk, high 
yielding production.

This should be accomplished with a well thought out nutrient 
management plan and applications should be made based on 
good quality soil tests and sound economic recommendations.  
Over application to avoid ever  having P or K as a limiting factor 
is no longer practical.



Lime & Gypsum/Amendments

Ca is Critical to build soil structure and healthy no-till soils.

Excellent use of quality VRT maps – over application can be 
as bad as under application

25 years of VRT Hi-Cal lime                                                            
Result: Current average need less than 0.8 t/a/4 years







The Best Indicator for us?
Organic Matter.

Beats:
Soil type, yield, conductivity, soil test levels

Similar to:
Topo, yield potential, CEC



Organic Matter Based Equations



VRT/OM Based Equations
Soybeans

Corn

P, K, Lime

Gypsum

Nitrogen

Cover Crops and Litter



Soybeans and OM

Soybeans-That was Easy!!

150K Beans

(([Org] < 1.6))  : (198000)

(([Org] >= 1.6) and ([Org] < 1.8)) : (186000)

(([Org] >= 1.8) and ([Org] < 1.9)) : (174000)

(([Org] >= 1.9) and ([Org] < 2.1)) : (162000)

(([Org] >= 2.1) and ([Org] < 2.3)) : (150000)

(([Org] >= 2.3) and ([Org] < 2.5)) : (138000)

(([Org] >= 2.5) and ([Org] < 2.8)) : (126000)

(([Org] >= 2.8) and ([Org] < 3.1)) : (114000)

(([Org] >= 3.1) and ([Org] < 3.5)) : (106000)

(([Org] >= 3.5) and ([Org] < 50)) : (94000)

GENERAL VALUES FOR REFERENCE ONLY



Corn and OM

Corn

(([Org] < 1.7))  : (24000)

(([Org] >= 1.7) and ([Org] < 1.8)) : (25000)

(([Org] >= 1.8) and ([Org] < 1.9)) : (26000)

(([Org] >= 1.9) and ([Org] < 2.0)) : (28000)

(([Org] >= 2.0) and ([Org] < 2.15)) : (30000)

(([Org] >= 2.15) and ([Org] < 2.4)) : (32000)

(([Org] >= 2.4) and ([Org] < 2.7)) : (34000)

(([Org] >= 2.7) and ([Org] < 3.2)) : (35000)

(([Org] >= 3.2) and ([Org] < 3.8)) : (36000)

(([Org] >= 3.8) and ([Org] < 50)) : (38000)

GENERAL VALUES FOR REFERENCE ONLY



Were We Able To Get Results?

This test block was located in 
a Low Organic Matter area.  In 
this situation we increased the 
seeding rate, and did not see a 
yield gain.  This tells us that 
the soil was not able to 
support more plants. 

The test block was less 
profitable than VRT REC due 
to increased seed 
cost/reduced yield.



pH and Lime

Lime (Hi-Cal)

([CEC] >=24) and ([ pH] <=6.4) and ([pH] >1): ((6.4-[pH])*7)

([CEC]<24) and ([ CEC] >=15) and ([ pH] <=6.4)  and ([pH] >1): ((6.4-[pH])*5.8)

([CEC]<15) and ([ CEC] >=8) and ([ pH] <=6.4)  and ([pH] >1): ((6.4-[pH])*5)

([CEC]<8) and ([ CEC] >=1) and ([ pH] <=6.4)  and ([pH] >1): ((6.4-[pH])*3.6)

([ CEC] >1) and ([ PH] >6.4) : (0)

GENERAL VALUES FOR REFERENCE ONLY



MGBS and Gypsum

Gypsum

([Mag] >=25) : (1.4)

([Mag] <25) and ([Mag] >=23) : (1.3)

([Mag] <23) and ([Mag] >=21) : (1.15)

([Mag] <21) and ([Mag] >=19) : (1.0)

([Mag] <19) and ([Mag] >=17) : (0.9)

([Mag] <17) and ([Mag] >=15) : (0.8)

([Mag] <15) and ([Mag] >=13) : (0.7)

([Mag] <13) and ([Mag] >=11) : (0.5)

([Mag] <11) and ([Mag] >=0) : (0)

GENERAL VALUES FOR REFERENCE ONLY



 Water management

 Transition from tillage to no-till

 Build soil structure with calcium

 Soil repair (remove magnesium)

 High Quality Sulfur Source

 Nutrient availability and cycling (Balance)

 Promote soil biology and build organic matter



DECREASE SOIL MG CONTENT : AVG = -0.5%/year



Nitrogen and OM
Nitrogen
Side dress N

([Org] < 1.7))  : (65)

(([Org] >= 1.7) and ([Org] < 1.8)) : (75)

(([Org] >= 1.8) and ([Org] < 1.9)) : (90)

(([Org] >= 1.9) and ([Org] < 2.0)) : (115)

(([Org] >= 2.0) and ([Org] < 2.15)) : (120)

(([Org] >= 2.15) and ([Org] < 2.4)) : (125)

(([Org] >= 2.4) and ([Org] < 2.7)) : (135)

(([Org] >= 2.7) and ([Org] < 3.2)) : (140)

(([Org] >= 3.2) and ([Org] < 3.8)) : (155)

(([Org] >= 3.8) and ([Org] < 50)) : (165)

GENERAL VALUES FOR REFERENCE ONLY



Nitrogen Rate Blocks

Rate Applied (Units)
135 units/ac

• Test blocks were applied to strategic locations to test our VRT 
Equation across different soil types, OM changes, elevations, 
and other variables.

• The goal is to overlay this block on the harvest map and see if 
there are any differences where we may want to tweak our 
equation.

• Also these test blocks are “built in” to the prescription, so no 
action was needed from the operator during application.



Were We Able To Get Results?

• Test blocks were applied to strategic locations to test our VRT 
Equation across different soil types, OM changes, elevations, 
and other variables.

• The goal is to overlay this block on the harvest map and see if 
there are any differences where we may want to tweak our 
equation.

• Also these test blocks are “built in” to the prescription, so no 
action was needed from the operator during application.



Nitrogen/Hog Manure Application

Hog 
Manure 
Applied 
Spring 
2016

50 lbs credit applied 
to NH3 equation

Also notice how distinctly similar the prescription and applied maps are.  A 
visual test of how accurate the VRT really is.

Prescription Applied



What we do to manage soil Quality:
 Low Disturbance N-Applicator/Manure



Choose the right cover for your goal
Compaction removal
Ease of management
Disease control
Nutrient cycling
Erosion control
Enhance Rotations
BUILD SOIL HEALTH



Late Harvest
35#  Cereal Rye

25# Oats
2#   Radish
2#   Rape
3#  Balansa

Clover                     

Late Harvest
15# Cereal Rye
15# Oats

3# Rape 

25#  Oats
2#   Radish
3#   Rape

SOYBEANS 22

CORN 22











Dr. Eileen Kladivko
Agronomy Department
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BARE SOIL (control) w/ NO FERTILIZER LEACHED THE MOST!

HOW DO WE STOP NUTRIENT 
LEACHING?

Source: Purdue University
Dr. Shalamar Armstrong

COVER CROPS 
60% LESS

LEACHING



2011-2021 CCSI Cover Crop Test
Harvest Data

Cover Crop +10.75 bu/ac Corn
Cover Crop +4.11 bu/ac Soybeans
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COVERED SOIL
STAYS COOLER – LESS CROP STRESS

Source: Purdue University
Dr. Eileen Kladivko
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COVERED SOIL
RETAINS MORE MOISTURE

Source: Purdue University
Dr. Eileen Kladivko



Last Planting Date (Central Indiana)
Summer (Aug 10)  Lots of Choices

September 15 Austrian Peas/expensive legumes

October 1-7         Oats/Radish/Clover

October 21 Rape/Annual Rye Grass

November 10 Cereal Rye

Check out Midwest Cover Crop Council

Cover Crop Selection Tool

http://www.midwestcovercrops.org



Planting Methods
 Aerial/Surface

 Air Cart/harrow

 No-Till Drill

 Precision Planter

 CONSIDER:
 Seed size (Hopper size)

 Planting date (Timing)

 Moisture required to germinate

 Fall growth needs

 Seeding rates and cost

 Mixes

 Coatings

 Inoculants





Planting Methods
Drilled on Sept. 15 Photos Nov. 1



Planting Methods
Aerial App Sept. 15 Photos Nov. 1



Mixes
 Root types
 Growth rate
 Planting date
 Feeder/Scavenger/Storage
 Legume/Grass/Brassica
 Build OM
 Boost cash crop
 Save on inputs
 Improve winter survival
 Termination method/timing



Other things to worry about
 Quality Seed Source/Supply
 Bulk blending/delivery
 Spring germination of fall seeding (Hard Seed)
 Mis-application (uneven/outside field)
 Seeding rates
 Chemical Programs

 Residuals from cash crop
 Termination of cover crop+Timing

 Test Strips
 Tile lines (Roots?)
 Voles



Roots In Tile Lines??  Can Be Good or Bad

GOOD

NOT GOOD

COOL



Crop Type
Annual Ryegrass                  
Cereal Ryegrass
Oats/Radish Mix 

lbs Applied
(18#)
(35#)

(32# & 2.5#)

Considerably less vole holes in 
the Oats/Radish mix strips.
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 You can Manage HEALTH and FERTILITY in your Soil!!

 A Soil Health System can increase yield (10 bu Corn/ 4 bu Soybeans)

 $$$ Spent to increase Soil Health is a good investment (254% ROI)

 Land Owners should be asking to see Soil Health Reports, not just fertilizer tests



Rodney Rulon
rodney@rulonenterprises.com

www.rulonenterprises.com


