
2007 Agronomy Update Meetings00 g o o y Update eet gs
Fond du Lac, Kimberly, Janesville, Platteville, Wausau, Eau 

Claire Sparta MadisonClaire, Sparta, Madison

Joe Lauer

University of Wisconsin
Cooperating with Rock, Fond du Lac, Outagamie, Grant, 

Marathon, Eau Claire, Monroe, and Dane Countiesa at o , au C a e, o oe, a d a e Cou t es

January 4 – 11, 2007

Lauer © 1994-2007
University of Wisconsin – Agronomyhttp://corn.agronomy.wisc.edu



Highlights for corn production during 2006 

• Records 
First time a location had a 10 yr average >First time a location had a 10-yr average > 
200 bu/A = 3 locations

Top 50 Zone performances = 10 hybrids

Top 50 Location performance = 4 hybridsTop 50 Location performance = 4 hybrids

• Growing season
Lost grain trials at four sites

Imbibitional chilling

Second year of drought in NW WI

“Glad it is over!”

• New things in the Hybrid Trials
“Systems” trials

RR – S, SCRR S, SC

CRW – S, SC

Organic – S

Silage performance index = Milk2006
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Silage performance index  Milk2006



University of Wisconsin - Corn Agronomy Program
Production Zones = S, SC, NC, and NProduction Zones = S, SC, NC, and N

Rhinelander
Spooner

Chippewa FallsChippewa Falls

Marshfield Seymour

Valders
Hancock

Galesville

Fond du LacFond du Lac

Arlington

Lauer © 1994-2007
University of Wisconsin – Agronomyhttp://corn.agronomy.wisc.edu

JanesvilleLancaster



2006 Wisconsin Corn Performance Trials
Grain SummaryGrain Summary

Percent20061996-2005
Location N Yield N Yield change
Arlington 1821 205 251 215 5
Janesville 1820 204 230 230 13Janesville 1820 204 230 230 13
Lancaster 1819 197 188 225 14
Fond du Lac 1614 178 34 202 13
Galesville 1611 189 170 206 9
Hancock 1610 206 178 234 13
Chippewa Falls 1508 147Chippewa Falls 1508 147 -- -- --
Marshfield 1342 163 158 170 4
Seymour 1184 163 -- -- --y
Valders 1510 160 142 184 15
Rhinelander/White Lake 493 113 50 190 68
Spooner 1560 142 100 75 47
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Spooner 1560 142 100 75 -47



2005 Wisconsin Corn Performance Trials
Silage SummarySilage Summary

Percent20061996-2005
Location N Yield N Yield change
Arlington 550 9.5 62 8.8 -7
L t 550 8 4 62 9 3 11Lancaster 550 8.4 62 9.3 11
Fond du Lac 593 8.5 70 8.5 1
Galesville 598 8 8 70 9 3 6Galesville 598 8.8 70 9.3 6
Chippewa Falls 205 7.4 55 6.0 -19
Marshfield 526 7.0 55 6.8 -4
Valders 526 6.9 55 8.3 19
Rhinelander 91 6.9 20 8.3 20
Spooner 182 7.5 40 5.1 -33
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Frequency of ‘Non-Transgenic’ Corn Hybrids and Soybean Varieties 
Yielding Above and Below the Trial Average in UW TrialsYielding Above and Below the Trial Average in UW Trials
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Frequency of Transgenic Hybrids Yielding Above the 
Trial Average in the 2006 UW Corn Trials

(minimum G*E tests N>30)

40-60Normal hybrids (n=192)
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59
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-41
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-35

( )

NK603 "RR2" (n=130)

TC1507 "Herculex I" (n=49)

54

33

56

-46

-67

44

Bt11+T25 "YieldGard + LL" (n=83)

Mon810+Mon863 "YieldGard Plus" (n=52)

M 810 NK603 ( 327) 56

65

61

-44

-35
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Should We Be Concerned About Seed Costs?

• Seed costs have dramatically increased over the last few years. 
Transgenic hybrids and technology fees has driven the cost of seedTransgenic hybrids and technology fees has driven the cost of seed

Premium hybrids cost $160-$180 per bag, 

Ten years ago, premium seed would run about $80-$100 per bag. 

Wh i l f d b h f ll• When corn prices are low farmers are concerned about the cost of all 
inputs for corn production

High energy prices have 
Increased fertilizer price 

Increased gasoline/diesel/LP for field operations and grain drying after harvest. 

Minimizing field operations (especially moving towards no-till), early planting date, and 
i t h b id t it l ti t ti th t d tappropriate hybrid maturity selection are management options that reduce energy costs. 

• Yield response of corn to plant density has increased over time. 
• Ultimately, optimum plant density is affected by both seed cost and corn y, p p y y

price. 
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Price Ratio of Seed:Corn 
(i e $/1000 seeds ÷ $/bu corn)(i.e. $/1000 seeds ÷ $/bu corn)

Price of seed Price of corn ($/bu)
$ $ $ $ $ $ $ $$/80 K bag $/1000 seeds $1.00 $1.50 $2.00 $2.50 $3.00 $3.50

$40 $0.50 0.50 0.33 0.25 0.20 0.17 0.14
$60 $0 75 0 75 0 50 0 38 0 30 0 25 0 21$60 $0.75 0.75 0.50 0.38 0.30 0.25 0.21
$80 $1.00 1.00 0.67 0.50 0.40 0.33 0.29

$100 $1 25 1 25 0 83 0 63 0 50 0 42 0 36$100 $1.25 1.25 0.83 0.63 0.50 0.42 0.36
$120 $1.50 1.50 1.00 0.75 0.60 0.50 0.43
$140 $1.75 1.75 1.17 0.88 0.70 0.58 0.50$ 0 $ 5 5 0 88 0 0 0 58 0 50
$160 $2.00 2.00 1.33 1.00 0.80 0.67 0.57
$180 $2.25 2.25 1.50 1.13 0.90 0.75 0.64
$200 $2.50 2.50 1.67 1.25 1.00 0.83 0.71
$220 $2.75 2.75 1.83 1.38 1.10 0.92 0.79
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Profitable Harvest Plant Densities for 
Various Seed:Corn Price RatiosVarious Seed:Corn Price Ratios

• Symbols represent 
the economicthe economic 
optimum return to 
plant density 
(EOPD).(EOPD).

• Error bars are the 
low and high ends of 
the range ofthe range of 
profitability (within 
$1/A of EOPD) at 
each seed:corn priceeach seed:corn price 
ratio.
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Guidelines for Choosing an Appropriate 
Plant Density for CornPlant Density for Corn

• Grain yield increases to plant densities of 39,400 plants/A. 

• The EOPD for seed:corn price ratios between 0.5 and 1.5 is 
29,800 to 36,200 plants/A. 

The plant density of 32,700 plants/A is within $1.00 of the EOPD for 
ratios between 0.5 and 1.5.

• In general silage yield increases as plant density increases• In general, silage yield increases as plant density increases. 
A trade-off exists where quality decreases with increasing population. 

Thus the EOPD is the same for corn grown for silage or grainThus, the EOPD is the same for corn grown for silage or grain. 

Corn silage is often more valuable than grain, thus the EOPD follows 
more closely seed:corn price ratios less than 1.0.more closely seed:corn price ratios less than 1.0.
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Grain = 40 45% of DM Stover = 55 60% of DM
Corn Silage

Grain = ~40-45% of DM
•Ave. starch = 28% of DM
•Varies with grain:stover

Stover = ~55-60% of DM
•Leaves= 15% of DM
•Stem= 20-25% of DM
C b Sh k H k 20% f DM•Cob+Shank+Husk=20% of DM

•Avg. NDF= 45% of DM
•Varies with grain:stover

Kinetics

80 98% h di ibili 40 0% NDFD

24 v. 30 v. 48 hours

80 to 98% starch digestibility
•Kernel maturity 
•Kernel particle size

40 to 70% NDFD
•Lignin/NDF
•Hybrid
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•Endosperm properties •Maturity 



NRC (2001) Dairy TDN( ) y

TDN 1-X = tdCP + (tdFA x 2.25) + tdNFC + tdNDF – 7
• (+) A more accurate and robust way to estimate TDN of forages 

than ADF.

• (+) Fiber digestibility (td) and total fiber (NDF) are used to estimate 
energy values.

• (-) TDN values estimated by NRC(2001) are different than what we 
are used to.

Schwab-Shaver Energy Equation for Corn Silage

TDN = DIG + DIG + DIG + DIG + DIG – 7TDN1-x = DIGCP + DIGFA + DIGStarch + DIGSUOA + DIGNDF – 7

Source: Schwab et al 2003 JAFST

Lauer © 1994-2007
University of Wisconsin – Agronomyhttp://corn.agronomy.wisc.edu

Source: Schwab et al., 2003, JAFST
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Milk per Ton -- High NDF, NDFD vs. Low NDF, NDFD
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LF HF LF HF
Source: Ivan et al., JDS, 2005



Milk per Ton -- High NDF, NDFD vs. Low NDF, NDFD
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Source: Ivan et al., JDS, 2005



Treatment differences for model-predicted milk per ton 
versus milk per ton from in vivo dataversus milk per ton from in vivo data
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Source: Shaver - Calculated from 10 JDS papers with 13 comparisons



Milk Model Rank Correlations for 
Milk per Ton using UW Data SetMilk per Ton using UW Data Set

N = 3727 treatment means

r-values 2006 2000 1995 1991

2006 1.0 0.95 0.79 0.702006 1.0 0.95 0.79 0.70

2000 -- 1.0 0.81 0.68

1995 -- -- 1.0 0.97

1991 -- -- -- 1.0
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Source: Lauer



Milk2000 vs. Milk2006
Milk2000• Milk2000

1%-unit change in NDFD from average NDFD changes DMI 0.37 lb 
(Oba and Allen, 1999, JDS)

D bl ti f TDN & DMI h l t d t NDFDDouble counting of TDN & DMI changes related to NDFD
Tine et al. (2001, JDS) and Oba and Allen (1999, JDS)

At production levels of intake, NDFD has minimal impact on NEL content but impacts 
NEL intake primarily through impact on DMINEL intake primarily through impact on DMI
Calculation of NEL3x from TDN1x as per NRC (1989) 

• Milk2006
1% unit change in NDFD from average NDFD changes DMI 0 26 lb1%-unit change in NDFD from average NDFD changes DMI 0.26 lb 

(Jung, 2004, MN Nutr. Conf.; Oba and Allen, 2005, Tri-State Nutr. Conf.) 

NDFD used for calculating NEL3x adjusted for impact of NDFD on DMI 
(Oba and Allen JDS 1999)(Oba and Allen, JDS, 1999) 

Calculation of NEL3x from TDN1x via DE and ME as per NRC (2001)

• Both equations
Provide index of quality (milk per ton) & quality by yield (milk per acre)Provide index of quality (milk per ton) & quality by yield (milk per acre)
Provide TDN1x and NEL3x values
Are not an economic models
D t di t f l ti
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Does not vary diet formulations
Does not prioritize between quality and yield



How much grain is in that corn silage?How much grain is in that corn silage?

What is it worth?What is it worth?
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Approximate bushels of dry grain equivalent 
contained in a ton of corn silagecontained in a ton of corn silage

Yield of corn grain Bushels of dry grain / Ton of Silage
(15 5 percent moisture) / (62 to 68 percent moisture)(15.5 percent moisture) / (62 to 68 percent moisture)

Bu/A Bu/T

Less than 90 5.0
90-110 5.5
110-130 6.0
130-150 6.5
Over 150 7.0
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Source: Jorgensen and Crowly, 1972 "Corn silage for Wisconsin cattle" - A1178 



The relationship between corn grain and forage yield in 
Wisconsin between 1997 and 2005

300

Wisconsin between 1997 and 2005.
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Forage yield (T/A)



Year effect on grain equivalents contained in corn silage 
at Arlington WIat Arlington, WI

Grain yield equivalent
2Year 50 100 150 200 R2

bushels of grain (15.5%) per Ton
of corn silage (65% moisture)of corn silage (65% moisture)

2005 9.0 8.3 8.0 7.9 0.65
2004 3.2 5.4 6.8 6.9 0.74
2003 12.4 7.9 7.0 6.7 0.34
2002 --- --- 7.7 7.3 0.39
2001 3.1 5.5 7.2 8.0 0.42
2000 4.2 6.6 7.6 --- 0.50
1999 2.8 5.0 6.6 6.9 0.37
1998 2.7 4.9 6.4 7.2 0.35
1997 7 1 9 1 9 2 0 51
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1997 7.1 9.1 9.2 --- 0.51



Location and year effect on grain equivalents 
(bu/T) contained in corn silage for six corn hybrids(bu/T) contained in corn silage for six corn hybrids

Location Year Average
Minimum

hybrid
Maximum

hybridLocation Year Average hybrid hybrid
bushels of grain (15.5%) per Ton 

of corn silage (65% moisture)
Arlington 2004 7 7 6 5 8 3Arlington 2004 7.7 6.5 8.3

2005 8.6 7.8 10.5
Fond du Lac 2005 7.0 6.0 7.5
Galesville 2004 7.2 5.8 8.2

2005 8.0 7.0 8.8
Marshfield 2004 7.0 5.5 7.7Marshfield 2004 7.0 5.5 7.7

2005 6.3 4.5 7.2
Rhinelander 2005 7.7 6.7 10.3

ldValders 2004 7.8 7.0 8.2
2005 7.5 6.5 8.0

Average --- 7.5 6.4 8.5
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Trait effect on grain equivalents (bu/T) contained
in corn silage hybrids (2004-2005)in corn silage hybrids (2004-2005)

Traits
Bushels of grain (15.5%) per Ton

of corn silage (65% moisture)Traits of corn silage (65% moisture)
None 7.8
BMR 6.7BMR 6.7
CB,LL 7.6
LSD(0.05) 0.9( )
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Bushels of grain contained in a ton of corn silage. 
Values are derived from experiments conducted in Wisconsin between 

1997 and 2005

0% moisture 60% moisture 65% moisture 70% moisture

Grain Grain Grain Grain GrainGrain 
yield @ 
15.5% 

moisture
Silage 
yield

Grain 
equivalent 
per ton of 

silage
Silage 
yield

Grain 
equivalent 
per ton of 

silage
Silage 
yield

Grain 
equivalent 
per ton of 

silage
Silage 
yield

Grain 
equivalent 
per ton of 

silage

B /A T/A B /T T/A B /T T/A B /T T/A B /TBu/A T/A Bu/T T/A Bu/T T/A Bu/T T/A Bu/T

25 2.4 24.9 6.0 4.1 6.9 3.6 8.0 3.1

50 3.2 24.1 7.9 6.3 9.1 5.5 10.6 4.7

75 4.0 23.3 10.0 7.5 11.4 6.6 13.3 5.7

100 4.9 22.4 12.2 8.2 13.9 7.2 16.2 6.2

125 5.9 21.5 14.6 8.5 16.7 7.5 19.5 6.4

150 7.0 20.3 17.5 8.6 20.0 7.5 23.3 6.4

175 8.4 19.0 20.9 8.4 23.9 7.3 27.9 6.3

200 10.2 17.1 25.6 7.8 29.3 6.8 34.1 5.9
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Summary

• Grain yield equivalents have increased since 1972.

• Arriving at a fair and equitable price for corn silage is 
difficult due to the number of factors involved that are 
dynamic and biologically variabledynamic and biologically variable. 

Moisture

Environment (Location and Year)Environment (Location and Year)

Hybrid

The relationship between corn grain yield and forage yield• The relationship between corn grain yield and forage yield 
is quite variable to the extent that one predetermined grain 
equivalent value should probably NOT be used in contracts. q p y

Also LDPs
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Germination can be divided into a number of 
distinct phases:

Step 2: Starch breakdown 
and energy remobilization

Step 1: Imbibition.
Water and oxygen 

distinct phases:

gy
Enzymes begin to 

breakdown starch in the 
endosperm.

S l b ith

move slowly into the 
kernel through the 
pericarp.

Membranes rehydrate Sugars supply embryo with 
energy for metabolism and cell 
division.

Membranes rehydrate 
Hormones and 

enzymes are activated.

Pericarp(bran)
Imbibitional chilling

Membrane rehydration isMembrane rehydration is 
disrupted by free radicals

Cold water is much more 
disruptive than warm water.

Step 3. Cell elongation and 
differentiation p

Sugars and salts leak from the 
cells and kernel. Providing a food 
source for pathogens and other 
microbes

Radicle emerges first.
The plumule emerges from the seed 

and then from the soil.
Seedling begins photosynthesis
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microbes.Seedling begins photosynthesis.



Imbibitional chilling is easily observed in sweet corn

• Untreated seed of six 
supersweet hybrids wassupersweet hybrids was 
exposed to six treatments

Each treatment consisted 
of one 24 hour period at 40of one 24 hour period at 40 
oF and five days at 75 oF

• Rag dolls with no soil.
• Eight reps 25 seeds per rep

• In field corn, not much can 
be done for managing be done for managing 
imbibitional chilling, except 
avoid prolonged cool, wet 
weather.

Lauer © 1994-2007
University of Wisconsin – Agronomyhttp://corn.agronomy.wisc.edu

Source: Tracy, 2005



What is your target population: At planting?
At harvest?At harvest?
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Thanks for your attention!
Questions?Q

2007 Corn Conferences2007 Corn Conferences

Baldwin
January 24

Kimberly
January 25

F b 1 2 2007
Belmont
January 23

February 1-2, 2007
Kalahari Resort

Wisconsin Dells, WI
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January 23 Wisconsin Dells, WI




