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-4t Generation family farm
-North Central Indiana
-100% No-Till since 1989
-90% CB Rotation, 10% CAC
-15 years cover crops

-Liquid Hog manure 320 a/yr (No-Till)

-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
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NATIONAL WINNER 2012
Presented by USDA, ASA, NCGA
Sponsored by Corn and Soybean Digest

https://www.youtube

.com/watch?
v=UW_Kz7WFivc
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Recognizing the Conservation Achievements
of U.S. Soybean Farmers...

National No-Till Innovator Award in 2010
Ag Rep to Indiana Environmental Rules Board
National “River Friendly Farm” Award Finalist 2014
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WHAT ABOUT
OUR FARM ?




SUSTAINABLE REQUIRES

#9 CARBON CAPTURE
' TECHNOLOGY




IN CROP PRODUCTION - IT’S
300 1 ALL ABOUT SOIL CARBON CONTENT

/T YIELD

240 18;6 / DARK

BLACK
220 SO”. SO”_
200 /

/ e Corn Yield
- / o
160 4 LIGHT

Z
BROWN /
140 1 SOIL 10% Source: Rulon Enterprises LLC
/ OF
120 ~ SOIL
100 T T T T T T T T T
1.65 1.75 1.85 1.95 2.07 2.27 2.55 2.95 3.49 3.91

SOIL % CARBON CONTENT : OUR INDIANA FARM
BY PERCENTILE




4.00

3.50

3.00

2.50

2.00

1.50

1.00

MUST MAINTAIN % CARBON CONTENT TO BE SUSTAINABLE

Organic Matter %-Morrow Plots, C-IL

3.85% ARE TRADITIONAL
\ FARMING

\ METHODS
SUSTAINABLE?

\ NOT EVEN

\ C LOS E == Organic Matter%

- 55%

Source: University of lllinois

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000



=
2
)

% of native organc matter ievel
o
|-
32
T

. Tiliage begins

TILLAGE OXIDIZES

THE SOILS
/Zgugzgff)gggg CARBON CONTENT
20% OF GLOBAL

Co2 EMISSIONS
ARE FROM SOIL
DEGRADATION

»
Time

Source: USDA, National Soil Conservation Service
MUTIPLE TESTS OVER 80 YEARS




,‘\| "\',‘y“"fll .
ATV TSGRERRTTY et TR




HOW DO WE STOP NUTRIENT LEACHING?

Cumulative Rainfall and Nitrate Loading
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dBalthy Soil is a System Z#°

iltration/OM/ cover/biology) 3
(rooting/temp/OM/ feed

arbon/ S ealth
Jrainage (Managing Air/Water)
il Balance (Proper Chemistry-Structure)
T N, P, K, Seed etc.
RT Lime/Gypsum/amendments/Manure
o lety Selection (Plant health and Yield)
@ Integrated Pest Management (IPM)
@ On Farm Testing - Economic Tracking
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d water infiltration/water holding
d Plant Health (reduced disease and

Improved Structure=Improved Trafficability
(Timing)
@ Improved Economics/Agronomics



we do to manage soil Quality:

o> term soil health-FAST



SOVER Crops on Our Farm
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CAN WE INCREASE SOIL CARBON?

4 WEEKS LATER
¥ OATS/RADISHES/RAPESEED/CLOVER COVER CROP



CAN WE INCREASE SOIL CARBON?

PLANTING COR “ PLANTING SOYBEANS
INO GEEN RAPESEED § INTO GREEN RYEGRASS

22



INCREASE SOIL CARBON CONTENT : AVG = .5%

OTganic Matter 2002 vs. 2012 = + 1.1%
2:47 (1-RGEsY (1.8 to 6.1)

13Bendi-Hill - Soil Sampling (2002) 13Bendi-Hill - Soil Sampling (2012)

Grower : Rullon Enterprises LLC [ Sail OM
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OM Change on RE Farms Between (99-02) and (14-18)

The entire distribution
shifted to the right by 0.5%

through No-Till and Cover
Cropping

—14-18 OM Content
=—00.02 OM Content




Rulon Enterprises LLC - Cover Crop Cost Analysis Fall 2017

SEED COSTS Cost/Acre  Acres Seed Cost
Mix #1- Early After Soybeans $20.79 1,300 $27,027
Mix #2- Late After Soybeans (Oct 10th) $15.12 1,300 $19,656
Mix #3- Early After Corn $14.85 1,300 $19,305
Mix #4- Late After Corn (Oct 15th) $7.25 1,300 $9,425
5,200 Seed Cost = $75,413
Seed Cost/Acre = $14.50
Planting Costs for Season Quantity Rate Total Cost
Tractor Hours 338 $59.00 $19,942
Labor (40 acres/hr@70%=28 acres/hr) 185.7 $17.50 $3,250
Fuel 1267.5 $3.05 $3,866
Planter Repairs/Wear 5,200 $3.00 $15,600
Total Other Costs Acres = 5,200 $42,658
Planting Cost/Acre = $8.20

Total Cover Crop Cost =

$118,071

Total Cost/Acre Planted = $22.71




Rulon Enterprises LLC Cover Crop Benefits Fall 2017

Per acre Acres Total Benefit

Fertilizer Saved-P&K (20#P@%$.38 + 30#K@%$.225) $14.35 5,200 $74,620
Fertilizer Saved-N (35#/Acre: 200 versus 165) $7.35 2,600 $19,110
Corn Yield (4yearsx64strips:Plot Data: 7.1bu@$%$4) $28.40 2,600 $73,840
Soybean Yield Increase (1.95bu@%$10) $19.50 2,600 $50,700
TOTAL ANNUAL BENEFIT= $41.98 $218,270

Drought Tolerence (2004-17: 30 bu every 5th=6 Bu@$4) $24.00 2,600 $62,400
Carbon Content (5.35bu/.1 of OM x 50% = 2.7bu@%$4) $10.80 5,200 $56,160
Erosion Reduction (2 ton/acre @ $4) $8.00 5,200 $41,600
CSP Program Payment ($40,000) $7.69 5,200 $40,000
TOTAL LONG-TERM BENEFIT= $50.49 $200,160

Total Cover Crop Benefit= $418,430

ROI = 254% Net Profit/Acre Planted = $57.76




2018 CCSI Cover Crop/N Rate

‘Cover Crop vs N Rate Study - Bean Average Yields
Year Cover Repl Field Average

60.20
Cereal Rye

Oats/Radish
No Cover

Cereal Rye
Annual Rye
No Cover

Cereal Rye
Annual Rye
No Cover

Cereal Rye
Annual Rye
No Cover

Average

*Rep #1 in 2012 was harvested by 2 different combines and data was too inaccurate to summarize.

Overall Yield Advantage:
Cover Crop Yield +3.36 bu/ac Oats/Radish = 4.01 bu/ac

. Cereal Rye = 2.86 bu/ac
Oats/Radish +4.01 bu/ac Annual Rye = 3.23 bufac




2017 CCSI Cover Crop/N Rate
Harvest Data
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Final Yield Average:
Oats/Radish =219.32 bu/ac

Cover Crop Yield +0.5 bu/ac Cereal Rye = 205.03 bu/ac

Oats/Radish +10.26 bu/ac Annual Rye  =204.25 bu/ac
No Cover = 209.06 bu/ac




2015 CCSI| Plot Harvest Data

Cover Crop vs N Rate Study 2015

Nitrogen Rate Cover Avg Rank AVG For N Rate
55 Oats/Radish 160.03 142.27
Cereal Rye 151.07
Annual Rye 131.44
No Cover 126.55

Cereal Rye 176.00

Oats/Radish 167.28
Annual Rye 162.26
No Cover 156.14

Cereal Rye 183.58

Oats/Radish 174.57
Annual Rye 173.13
No Cover 156.98

Cereal Rye 190.47
Oats/Radish 188.62
No Cover 178.84
Annual Rye 178.39

Oats/Radish 195.26
Annual Rye 186.97
No Cover 184.20
Cereal Rye 182.97

Other N Credits Total N Applied
304 from planter 55 +80=135#
50# Soybeans 95 +80=175#
115+ 80 = 1954

135+ 80 =2158

175+ 80 = 2554

Final Yield Average:
Oats/Radish =177.1 bu/ac

. Cereal Rye = 176.8 bu/ac
Cover Crop Yield + 12.8 bu/ac Annual Rye = 166.9 bu/ac

No Cover = 164.3 bu/ac



Caver Crop vs N Rate Study 2013
Nitrogen Rate Cover
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2013 CCSI Cover Crop/N Rate

Harvest Data

1496
1434

179.8
17,0
1735

1241
162.5
179.2

189.1
18L.7
1855

1919
186.7
1318

1905
1531
1944

1904
183.0

o [

Final Yield Corn/Oats+Radish = 190.5

Cover Crop Yield + 7.1 bu/ac Final Yield Corn/Rye = 187.6

Final Yield Corn/No Cover = 183.4



2011 CCSI Cover Crop/N Rate
Harvest Data
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Final Yield Average:

Cover Crop Yield WITH 0 & Oats/Radish = 147.95 bu/ac

60# Rates: -5.9 bu/ac Cereal Rye = 140.55 bu/ac
Annual Rye = 146.33 bu/ac

Cover Crop Yield No Cover = 150.87 bu/ac

EXCLUDING 0 & 60i# Rates:
+2.5 bu/ac



Average Corn Yield w/o N Rate
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2012, 2014, 2016 CCSI Plot

Soybean Harvest Data Summary

Cover Crop vs N Rate Study - Bean Average Yields

Year Cover Repl Rank
2012

Field Average
60.20

Cereal Rye - 59.8 59.8
Dats/Radish - 59.5 59.5
Mo Cover - 58.1 538.1

IEMNI

Cereal Rye 72.8 75.4 74.1 2
Annual Rye 72.3 74.8 73.55 3
No Cover 73.5 69.6 755 [

!

Cover Crop Yield + Up To 7.9 bu/ac
Over No Cover in Long term test

Cereal Rye 66 62.9 64.5 2
Annual Rye 64.7 61.3 63.0 3
Mo Cover 64.3 56 60.2 _

*Rep #1 in 2012 was harvested by 2 different combines and data was too inaccurate to summarize.

2012 Annual Rye =+5.3 bul/ac
2014 Oats/Radish = +2.95 bu/ac
2016 Oats/Radish =+7.9 bu/ac
Three Year Avg =+5.4 Dbu/ac
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Agronomy Department
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Rulon July Soil Temperature
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2016 Rulon Aggregate Stability

DO Mo Till Soybeans Annual Ryegrass
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http://www.rulonenterprises.com/

