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Value of Nutrients Minus Cost of Production
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% Savings in Energy From 
Corn Silage Vs Corn Grain
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Quality & Quantity 
Impact
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On Farm High Forage Impacts

• increased butterfat and protein (more money 
for your milk)

• reduced cost of producing that milk 
• improved herd health which has reduced 

culling
• Heifers are all cost – no return until milked 

2 years.   Reduced culling reduced number 
of heifers = less your cost to produce milk. 



Question: Length of Cut?

• choppers withouta processor: 3/8 inchcut 
and 5 – 10% on top particle screen.  

• Processed:¾ inch cutwith 10 – 20% on top 
screen. 



Farms>60% Forage – Traditional Cut

• Limiting bunk capacity.  Shorter cut pack tighter 
for greater silo capacity and improved 
fermentation.

• Limiting dry matter intake.  High forage feeding 
farms - shorter cut - increased dry matter intakes.

• Limiting forage digestibility.  Shorter cut exposes 
more to rumen bugs. High forage diet is still 
enough effective fiber to meet the animal’s needs 



Preconditions for Shorter Cut

• enough forage for greater than 60% diet all 
year

• already at greater than 60% in the diet
• haylage in the diet for effective fiber. 

Conversely chopping everything 
fine and then going to a low forage 
diet is  prescription for disaster.



Directions Farms are Going

• 1/4 inch TLC haylage: heating 2-3 days 
instead of a week -more feed the bunks 
held. This is wide swath silage. Z-box, 
peNDF of haylage is between 24-26%.

• Corn silage at 1/2 inch TLC: peNDF 
between 25-35% according to the Z-box, 
depending of starch level in the silage.
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Top Screen 20%
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Increased Vitreousness Decreases Starch Degradabili ty
Ngonyamo-Majee, et  al., Anim. Feed Sci. Technol.  142:259-274.

Patrick C. Hoffman, University of Wisconsin-Madison
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• The endosperm is a starch protein matrix
– 4 types of Protein in Corn Endosperm

– Albumins, 
– Globulins, 

– Glutelins, 
– Prolamins

Patrick C. Hoffman, University of Wisconsin-Madison
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• Prolamins
– Named (Zein) in Corn 

– 50-60 % of the Protein in Corn
– Major Amino Acid = Proline (Hydrophobic)

– Prolamins are not Soluble in H2O or Rumen    
Fluid

– Industrial Use (Edible-Biodegradable Plastic)
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Scanning electron microscopy of starch granules in corn: A) starch granules heavily imbedded 
in prolamin-protein matrix, B) starch granules in opaque corn endosperm with less extensive 
encapsulation by prolamin-proteins (Gibbon et. al., 2003).  

Published with permission: Copyright (2003) National Academy of Sciences, U.S.A.

Vitreous Endosperm Floury Endosperm

The StarchThe Starch--Protein MatrixProtein Matrix

Patrick C. Hoffman, University of Wisconsin-Madison
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• Prolamin Zein Form on the Starch Granule Surface

• Prolamin Proteins Can Cross-link
• Encapsulate Starch into a Matrix

Patrick C. Hoffman, University of Wisconsin-Madison
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• Advances with maturity – (like NDF in 
forages)

• Genetic differences in corn 
– Floury/Opaque Corns are Missing the Y-

zein Gene
– Floury/Opaque Corns are Low in Prolamins
– Flint Corns are Very High in Prolamins
– Common Corn Hybrids are Moderately-

High in Prolamins
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ProlaminProlamin--Zein Advances With MaturityZein Advances With Maturity
In Normal Hybrids but not Floury CornIn Normal Hybrids but not Floury Corn
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Corn Types and Varieties Contain Different  
Amounts of Prolamin-Zein 
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Fermentation Degrades Prolamins ?

�

Prolamins are Not Soluble in Water or Rumen Fluid b ut Lactic
and Acetic Acids are Primary Solvents of Prolamins

Patrick C. Hoffman, University of Wisconsin-Madison
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Variation in Starch Digestibility, 
Firkins et al., 2001
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Crop Moisture at Harvest

Controls Fermentation Issues
Controls Nutrition Issues



Shaver, 2006, NRAES 181

1.5 kilo more milk

Kernel 
Processed

Not 
Processed



The First Step of Successful 
Processing is Selecting the 
Correct Maturity Variety 

• The longer season will be less mature
• Sun output entering Dalton Minimum
• Longer Season Overrated for Yield
• Overton:28% moisture = 10 lbs milk loss

Advanced Ag Systems LLC
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Milk Response to 
Processed Corn Silage
Hard dough 
No Process

Hard dough
Processed

1/3 milkline
No Process

1/3 milkline
Processed

Milk, Lb. 66.2 67.5 71.3 73.9

Fat, Lb 2.42 2.53 2.68 2.73

Protein, lb 2.20 2.29 2.40 2.44

DMI, lbs 51.5 51.3 54.6 55.0



Silage processing

• Watch custom harvesters closely! Check kernels and 
cobs. Cobs should be “kibble” size, 95% of kernels 
crushed.
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Chopper

Driver

Variety















All These Issues 
Reduce the Value of Corn Silage
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Wheat & Triticale 2 Yr average of Trials in “06 &’07
Corn Silage “06 average at Dairy One for California 

% Crude 
Protein

% Acid 
Detergent 
Fiber % Lignin

NDFD 30hr  % 
of NDF TDN

Wheat 
Silage 11 29 4.7 53 67

Triticale 
Silage 10 29 4.7 53 68

Corn 
Silage 8.4 29 3.8 48 68



Triticale: 3 chances to get it right

Triticale DM Protein ADF NDF Lignin Sugar Starch

Hay 88 16.7 36.6 60.3 3.49 4.9 0.87

Silage 35 16.0 36 61.0 3.51 2.7 0.9

Flag leaf 35 15 34 58 2.9 8.5 2.1

Soft 
Dough

45 9.75 28.9 48.3 4.82 9.4 17.9

Corn 
Silage

34 7.9 24.9 41.9 2.96 1.78 35.2

Grain 88 13.6 3.7 13.1 1.7 3.3 66.0



Why Grow it

• High Quality early forage

• Double crop possibilities
• Dries Wet Soils (60% less soil water)

• Matures later than Rye (no start-stop corn 
planting) same as early grass, same bunk

• Slightly longer harvest window

• Winter erosion control (HEL land)
• New Windows for manure applications

• Adds OM; saves residual N;



Stage 
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Stage 
8

Stage 
9

Stage 9 for 
optimum yield of 

forage quality



Triticale out competes Corn Silage Quality

Forage Quality (Milk/Ton) is the 
KEY to Profitable Milk Production
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Winter Triticale Forage Quality
Fermented Samples, Flag Leaf Stage

Crude Protein 15
Sol Protein 73
ADF 34
NDF 58
Lignin 2.9

NFC 16
NSC 11
Starch 2.1
Sugar 8.5
Kd/hr 6.58



%forage
in Diet

Milk
income/feed
cost

Triticale 59 $13.73

Triticale
replaced by
Alfalfa 59 $12.57

Triticale replacing good alfalfa for ½
of the lactation on 100 cow farm 

increases income $17,400



4 – 5 day harvest delay reduced the milk/ton

Stage of Harvest Not Nitrogen, 
Controls Milk/tonFeed Quality
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Triticale as Dairy Forage

• Milk/ton : 4000 – 4200 lbs/ton  (stage 9)
• Protein 15 – 16%
• Very digestible fiber
• Cows love the high sugar content
• Soft dough starch more available than corn



Wrapped Triticale Silage

Chopped Silage flag leaf

Chopped Silage soft dough

Rotational Grazed

Dry Baled



Winter Triticale
As 

A Tool In an Integrated Multi-Crop 
High Quality Forage System











Winter Triticale
Is it 

Fool Proof ?? 



1.25 
inches 
deep





Nitrogen is Critical

The Crop is Highly 
Resistant to Lodging



October PlantingSeptember Planting

Mid April Growth



October Planting

September Planting



You can not off set late planting with 
more seed!
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Winter Grains Have Alleopathy

• Exude compounds that keep other plants 
from growing.

• Can be a positive restricting some weeds
• Can affect next crop
• Management controls the effect 



Normal Growth

Growth Limited 
by Previous 

Winter Grain



Normal Growth
Teff

Normal Growth
BMR Sorghum-
Sudan

Alleopathy Effect 
from Triticale residue



Alleopathy Effect



Alleopathy does Not have to be an issue

• Minimum tillage before planting
• Use rotations that are followed by frost 

seeded legumes





Concept

• Stay off of ground early spring late fall
• Double crop for high yield
• Minimum or no till to reduce time, fuel, 

protect soil structure.
• Off peak harvest and planting to spread 

workload
• Maximum use of legumes to save N
• Very high quality dairy forage



2003 season (milk 2000 v. 7.54)
Triticale/BMR at Valatie Site 
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Double Crop 
System

June 1
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Wet Soil
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April
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BMR or Teff

Short Corn



Double Crop 
System
Year 2 
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Double Crop 
System
Year 3 
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Double Crop 
System
Year 4 
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N Response over multiple years and 
multiple sites
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