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Corn Stover Harvests: Soil, Nutrient and Costs considerations

Use Of Corn and Residues in the

Future for Beef Cattle
Mead, Nebraska
June 20, 2012

Corn yields have increased as new technologies are developed and used
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Higher yields come with more residue

Livingston County, IL 28 May 2010
Strip till corn after corn
2009 corn yield 230 bu/ac

3

Anticipated impact of improvements in agronomics, breeding
and biotechnology on average corn yields in the United States
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® Marker-assisted breeding
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Edgerton (2008) Increasing crop productivity to meet global needs for feed, food and fuel. Plant Physiology 149:1-7

Harvest Index (grain/total above ground

mass)

Stover: A challenge and an opportunity
The amount of stover on a field increases as grain yields increase

Harvest index vs. grain yield Planting 2" yr corn in Nebraska
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2008 trials- 13 locations, 14 unique hybrids (101 to 111RM)

200 bu/ac field
4.8 bone dry tons/ac
3.4 bone dry tons/ac

Grain ~ 58% of the dry biomass in a field at harvest
Stover (stalks, cobs, leaves) ~ 42% of the dry biomass

Growers are spending time and money to manage residue

Specialized equipment

John Deere Stalk Master
Corn Head Row Unit

Calmer Revolving Window
BT "CRUSHING" Knife Rolls

Yetter Manufacturing
Cutand Move Combo

Tillage passes based on rotation (Eastern IA)

0 1 2 3 4
Corn-corn 0 1 5 4 1
Soy-corn 1 22 2 0 0

Monsanto 2009 grower interviews
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Residue survey used to gauge farmer view of stover

Prevelance of rotation by region

Three geographies

Farmers view residue management as a problem

Seriousness Of Corn Residue Management Over The Past Few Years

CINo different
werieno) RN T Aokt

WA much less serious problem

4 much more serious problem

DA somewhat more serious problem

@0on'tknow

oveaneses) [ 5]

10 60 a0 100

e
=

Over the past few years, would you say that managing cor residue has become:

Uncertainty and risks of corn stover harvests

@ Properly done, corn stover harvests will increase the value of an acre of corn

& Improperly done, corn stover harvests will damage fields

Shredded field in Nebraska with wind drift
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Residue survey (Sept 2010)
« 528 farmers
« Are actively involved in farming
« Are primarily responsible for decisions concerning seed purchases
« Planted at least 500 corn acres in 2010
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Residue management costs about $12/ac
mMore than $20 = $15.01 to $20 $10.01t0 $15 $5.01t0 $10 $50r less Don't know
Percentof Respondents
. . Average
Overall (n=285) 27 20 3 $1250
T
West (n=54) 20 2 5 st
L ]
Central (n=162) 27 20 2 $1295
. = =
South (n=69) 35 17 6§13
1,000+ corn acres (n=116) 31 22 3 $1205
- . -
Irrigated (West) corn acres (n=49) 20 27 $11.35
L L L
Continuous corn acres (n=219) 2 20 $1275
o 25 50 75 100

Q21 What woukd you estimate the aditonal costper acreforthese age efforis o manage con residue? Please inchde labor,fuel, and

eauipment cost
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Stover project structure and scope
“Sustainable”
Transport
harvest g
Large scale joint work
Individual research scale work
MONSANTO a 7%
imacine’ JOHN DEERE ADM
Feedstock Improved tillage, planting Biofuel production
improvement and harvest Improvement
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Soil health: Manage to erosion and organic matter targets

Stover I8 reauired to malntain soll quality
" Reduce wind erodion
. Redbces water erosion
- Provides organic miatter o ool

Soil oreanic marter
- EARancet sl Water aad AltHERE Boldipa ity
Improves soil chuctie loss ciieting compaction and erosion)
" Promotechisher eob vielas

Conservation planning tools (RUSLE2, WEPS, and SCI) have been
used to estimate field-specific stover retention targets

Andrews S (2006) Crop Residue Removal for Biomass Energy Production: Effects on Soils and
Recommendations.
http://soils.usda.gov/sqi/management/files/agforum_residue white_paper.pdf
University of Nebraska Extension: Harvesting Crop Residues
i unl. i j

USDA NRCS (2010) Conservation practice standard 344: Residue management, Seasonal.
ftp://ftp-fc.sc.egov.usda.gov/NHQ/practice-standards/standards/344.pdf
USDA NRCS Soil Quality Institute (2003) Interpreting the Soil Conditioning Index: A Tool for
Measuring Soil Organic Matter Trends. Technical Note No. 16

ils.usd atn_16.pdf
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(average =2.5 £ 1.3 dry tons/ac, n = 144)
o

Fields most suitable for harvest are
flatter, higher yielding (C-C preferred)

Fild osidue raquiremens (g tonsiae)

Soil health: Manage to erosion and organic matter targets

Residue requirements by field
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and have less tillage

4 Management targets:

— Erosion < 2.5 tons/ac
— Build organic matter (all SCI subfactors > 0)

RUSLE2 and Soil Conditioning Index (SCI) used to
estimate amount of stover needed to reach these
targets on field-by-field basis.

Field stover requirements depend on rotation, yield,
slope, soil type and management.

Corn yield required to provide minimum amount of
stover 132 + 66 bu/ac in Benton County, lowa.

Management tools can be used to estimate national stover supply

Harvestable
Stover

(dry tons/ac)

S Residue Area  Harvestrate
state (million tons) _(million ac)  (tons/ac)
lowa 24.7 13.7 18
Illinois 18.2 125 15
Minnesota 13.7 75 1.8
Nebraska 112 9.0 13
Indiana 7.0 6.0 12
Ohio 4.7 33 1.4

Includes soil organic matter (SCI), water erosion
(RUSLE2) and wind erosion (WEPS).
Source: D. Muth

Harvest statistics — All near Cedar Rapids, I1A

Large round bales
Large square bales

Total harvest (dry tons)
Baling rate (dry tons/ac)

Enrolled fields
Harvested fields
Average corn yields

2008 2009 2010
6468 5693 4460
0 403 1567
2980 2799 2645
1.2+05 1.7+06 1.3+03
38 36 25
25 21 24
194 191 182

18 Farticipating farmers over the three years

2008 Stower harvest

2009 Stover harvest

2010 Stover harvest

3 unusual years = “average” weather

2008 - Delayed crop, frequent light rains, stover
harvest during two breaks in rainfall, 17 harvest
days

2009 - Very delayed crop, frequent heavy rains, stover
harvest during longer break in rainfall, 18

harvest days

2010 - Early crop, excellent weather, 22 harvest days

This is “average” weather

Harvest day defined as 3 dry day
3.2£0.5 harvest days/wk (1988-2009)
Assume 6 week harvest window

— “average” is 19.2 harvest days

~ 2008 - 2010 average — 19 harvest days/yr

Raking

17

Windrows at an oblique angle to corn rows
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Three balers used in 2010 harvest Biihler/Inland 2500 bale carrier

John Deere 567/568 Case IH RB564 New Holland BB908O Huge improvement, staging 86 bales/hr in 2009 vs. 19 bales/hr in 2008

JD 567/568 CIH RB564 NH BB9080
Bales made 4460 1567
Baling rate (bales/hr) 38.6+9.2 426+7.0
Bale weight (Ibs fw/bale) 1050 + 148 1044 + 120 934 +137
Bale moisture (%) 9.8+15 13.2+4.4 14955
Bale density (lbs dw/ft3)* 79+14 75+24 9.1+3.6

*Standard deviation includes variation in fresh weights, moisture content and volume

19 20

Large square system tested in 2010 New Holland H5980 Heavy Duty Wheel Rake

New Holland BB9080 large sq

Post harvest field Measuring bales
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Stover moisture varies by field and by year
Bale storage and testing

Moisture by field and year Bale moisture distributions
- (average = 18.9 + 8.0%) (2008-2010,n = 1492)
o Rapid post-harvest moisture increase
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43 bales

i 2008 2009 i 2010
i 23.2£83% 21.6£7.9% 13.4£3.8%
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5 11 days post Day of harvest
harvest

Field 35 bale samples

Tarpped stacks were most effective at keeping bales dry (Western Ag)

Nutrient content varies by field and year Nutrient replacement value

Nutrient replacement value

Nitrogen Phosphorous Potassium $0.92 5 53,641 bl
(163 % 2.4 Ibs N/dry ton) (5.4 £2.9bs P,05/dryton) (18.0+ 7.2 Ibs K,0/dry ton) ($9.92 ¢ $3.84 large round bale) Distribution of replacement costs
=z (Each figld with 2009, 2010 and 2011 nutrient prices)
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Fertilizer price ($/Ib)*
Previousreports of stover composition (Ibs/ton dry stover) 2009 010 2011 » Nutrient (NPK) costs and removal rates vary by year
N $ 068s 033$ o051 N . N
NRCS, # Replacement costs are estimated using fall prices
Nielsen Lang  Fixen Edwards lowa DAM P0; S 0905 0385 059
(1995) (2002) (2007) (2007) (2008) Average Stdev nutrients Stdev KO $ 0725 043% 047 - - - . .
Nitrogen (N) 136 15 19 20 37 209 94 163 24 « Fixing a bale price in the spring is pre-selling nutrients
Phosphorous (?,0) 36 59 57 59 35 48 13 54 29
Potassium (K,0) 17 25 » 25 3 269 55 80 72 “Estimated Costs of Crop Production n lowalsU File A1-20

Rye cover crop before and after harvest

Micronutrients in corn stalk bales Cover crops can enhance corn stover harvests
: e

Sulfur
(1.0£0.31bs/dry ton)

Micronutrient Uptake by Com, Soybeans and Alfalfa®  Bale content
(Ib/ac)

(Ibs/dry ton)
. corn Soy Alfalfa 29r
£ 4 (150 bu/ac) (60 bu/ac) (6 ton/ac) average Stdev
- iron (Fe) 19 17 18 20 05
I ¥ o4 Vengmese ) 03
% ol - A Zinc (zn) 027 02 024 002 o001
H P Boron (B) 016 o1 03 - -
& & g Copper (Cu) 01 01 006 001 000
o Molybdenum (Mo) 0.008 001 002 0001 0001
o : :

*Purdue Agronomy Guide AY-239
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Cornrower — Chopping corn head with windrow former

Windrowed corn stover

Chopping behind the Cornrower

Chopped, treated stover packed into a bunker

Chopped, treated stover packed into a bunker

Corn stover harvests and uses: Summary

Properly done, stover harvests can improve the value of an
acre of corn

Requires management to erosion and organic matter targets

Nutrient (N, P, K) removal costs average about $10/bale

Harvesting dry stover can be challenging

Cattle feed application works with wet stover

Lower cost, higher volume bulk harvest are possible




