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T d ’ PT d ’ PToday’s ProgramToday’s Program
•• Part 1:   Why do we feed forages Part 1:   Why do we feed forages 

to our dairy cattle?to our dairy cattle?

•• Part 2: Comparing corn silagePart 2: Comparing corn silagePart 2:   Comparing corn silage Part 2:   Comparing corn silage 
vsvs. . alfalfaalfalfa



Forage Factor Number 1Forage Factor Number 1o age acto u beo age acto u be
Why do we feed forage to dairy Why do we feed forage to dairy 

cows?cows?cows?cows?

•• Fiber optimizes rumen digestion and fermentationFiber optimizes rumen digestion and fermentationp gp g

•• Forages supports rumination to maintain optimal Forages supports rumination to maintain optimal 
pH and VFA productionpH and VFA productionpH and VFA productionpH and VFA production

•• Forages reduce feed costs Forages reduce feed costs gg

•• Forages maintain milk yield and componentsForages maintain milk yield and components



Fib R i tFib R i tFiber RequirementsFiber Requirements

•• Physically effective NDF (fraction of NDF Physically effective NDF (fraction of NDF 
that contributes to the forage mat leading that contributes to the forage mat leading 
t d h i )t d h i )to cud chewing)to cud chewing)

•• Chemical NDF (level of labChemical NDF (level of lab--analyzed NDF analyzed NDF 
including hemicellulose, cellulose, and including hemicellulose, cellulose, and 
lignin or cell wall)lignin or cell wall)lignin or cell wall)lignin or cell wall)



Nutrient NeedsNutrient NeedsNutrient NeedsNutrient Needs
CarbohydratesCarbohydrates

•• Total NDFTotal NDF 28 to 33 percent28 to 33 percent•• Total NDFTotal NDF 28 to 33 percent28 to 33 percent
•• Effective NDFEffective NDF 20 to 22 percent20 to 22 percent
•• ADFADF 19 to 21 percent19 to 21 percentADFADF 19 to 21 percent19 to 21 percent
•• LigninLignin 3 to 4 percent3 to 4 percent
•• StarchStarch 22 to 28 percent22 to 28 percent
•• SugarSugar 4 to 6 percent4 to 6 percent

Nitrogen / ProteinNitrogen / ProteinNitrogen / ProteinNitrogen / Protein
•• Crude proteinCrude protein 15 to 17  percent15 to 17  percent
•• RUPRUP 32 to 36 percent32 to 36 percentpp
•• MPMP 10 to 12 percent10 to 12 percent
•• Soluble proteinSoluble protein 5 to 6 percent5 to 6 percent



Forage Factor Number 2Forage Factor Number 2Forage Factor Number 2 Forage Factor Number 2 
What are my forage choices?What are my forage choices?

•• Legumes Legumes (alfalfa today)(alfalfa today)
•• GrassesGrasses
•• Small grain forageSmall grain forage

•• Corn silage Corn silage (today)(today)
•• Sorghum and sorghum hybridsSorghum and sorghum hybrids
•• StrawStraw



Forage Factor Number 3Forage Factor Number 3Forage Factor Number 3Forage Factor Number 3
Which forage form?Which forage form?

•• HayHay
––DryDryDryDry
––BaleageBaleage

•• SilagesSilages•• SilagesSilages
––Bunkers, piles, and bags)Bunkers, piles, and bags)

Upright silosUpright silos––Upright silosUpright silos
•• Pasture Pasture 

G hG h•• Green chopGreen chop



Forage Factor Number 4Forage Factor Number 4Forage Factor Number 4Forage Factor Number 4
What other factors may be important What other factors may be important 

on your farm?on your farm?yy

•• Erosion controlErosion controlErosion controlErosion control

•• Nutrient managementNutrient management•• Nutrient managementNutrient management

•• Double cropping potentialDouble cropping potentialDouble cropping potentialDouble cropping potential

•• Irrigate waste water / manure solidsIrrigate waste water / manure solidsgg



Today’s DiscussionToday’s DiscussionToday’s DiscussionToday’s Discussion
Can alfalfa compete with corn silage?Can alfalfa compete with corn silage?

Th D L tt A hTh D L tt A h•• The Dave Letterman Approach: The Dave Letterman Approach: 
Top 10 questions to answerTop 10 questions to answer

•• You will answer the questions, You will answer the questions, 
majority rules (Chicago rules)majority rules (Chicago rules)



Vote A for alfalfa; C for corn silageVote A for alfalfa; C for corn silage

•• Dry matter per acreDry matter per acre AA CCDry matter per acreDry matter per acre AA CC
•• Harvesting a consistent forageHarvesting a consistent forage AA CC
•• Physically effective fiberPhysically effective fiber AA CCy yy y
•• Buffering capacityBuffering capacity AA CC
•• Protein aspectsProtein aspects AA CC
•• Carbohydrate aspectsCarbohydrate aspects AA CC
•• Harvesting  factorsHarvesting  factors AA CC
•• Ration costsRation costs AA CC
•• Fermentation profilesFermentation profiles AA CC

D it f ilD it f il AA CC•• Density of silageDensity of silage AA CC



N mber 10 Dr Matter Per AcreN mber 10 Dr Matter Per AcreNumber 10:  Dry Matter Per AcreNumber 10:  Dry Matter Per Acre

AlfalfaAlfalfa 3.35 tons of dry matter per 3.35 tons of dry matter per 
acre (USDA 2009 Cropacre (USDA 2009 Cropacre (USDA 2009 Crop acre (USDA 2009 Crop 
Production Report in Aug 10, Production Report in Aug 10, 
2010 Hoard’s Dairyman2010 Hoard’s Dairymanyy

Corn Silage:Corn Silage: 88 tons per acre (U oftons per acre (U ofCorn Silage: Corn Silage: 8 8 tons per acre (U of tons per acre (U of 
WI summary, 1995 to 2008,  2665 WI summary, 1995 to 2008,  2665 
observations)observations)observations)observations)



Milk 2006 C l l iMilk 2006 C l l iMilk 2006 CalculationsMilk 2006 Calculations

•• AlfalfaAlfalfa (5 tons per acre, 20% CP, 40% NDF, (5 tons per acre, 20% CP, 40% NDF, 
45% NDFD45% NDFD

2863 pounds of milk per ton2863 pounds of milk per ton––2863 pounds of milk per ton2863 pounds of milk per ton
––14314 pounds of milk per acre14314 pounds of milk per acre

•• Corn silage Corn silage (1995 to 2008(1995 to 2008——U of WI)U of WI)
––3220 pounds of milk per ton3220 pounds of milk per ton3220 pounds of milk per ton3220 pounds of milk per ton
––26,000 pounds of milk per acre26,000 pounds of milk per acre



Number 9:  Harvest a consistent Number 9:  Harvest a consistent 
nutrient profile foragenutrient profile forage

Corn Silage(1033)Corn Silage(1033) CPCP NDFNDF ADF LigninADF Lignin
ContentContent 8.58.5 44.544.5 27.527.5 4.04.0
Standard deviationStandard deviation 1.21.2 5.35.3 3.33.3 1.01.0

Alfalfa Silage (8567)Alfalfa Silage (8567)
ContentContent 20.020.0 36.736.7 30.230.2 6.26.2
Standard deviationStandard deviation 3.03.0 6.56.5 4.84.8 1.81.8



Number 8:  Physical Number 8:  Physical 
effective fibereffective fiber----particle sizeparticle size

•• Hay Hay 90 to 95%90 to 95%

( )( ) 40 6 %40 6 %•• Processed hay (tub ground)Processed hay (tub ground) 40 to 65%40 to 65%

HaylageHaylage 40 to 80%40 to 80%•• HaylageHaylage 40 to 80%40 to 80%

•• Corn silageCorn silage 30 to 70%30 to 70%•• Corn silage Corn silage 30 to 70%30 to 70%



Penn State SeparatorPenn State SeparatorPenn State SeparatorPenn State Separator

TopTop 2nd          3rd    Bottom2nd          3rd    Bottom
------------------------------% (as fed)% (as fed)------------------------------

TMRTMR 1010 15 4015 40 3030 2020TMRTMR 1010--15    > 4015    > 40 < 30< 30 < 20< 20

HaylageHaylage > 40 > 40> 40 > 40 <20<20 < 5< 5HaylageHaylage > 40      > 40  > 40      > 40  <20<20 <  5<  5

Corn silageCorn silage 55--15 > 5015 > 50 < 30< 30 < 5< 5Corn silage Corn silage 55--15      > 5015      > 50 < 30 < 30 < 5< 5
(3/4 TLC(3/4 TLC--Process)Process)



Number 7: Buffering CapacityNumber 7: Buffering CapacityNumber 7:  Buffering CapacityNumber 7:  Buffering Capacity
Natural buffering capacity in the rumenNatural buffering capacity in the rumenNatural buffering capacity in the rumenNatural buffering capacity in the rumen

Alfalfa wins due to it mineral compositionAlfalfa wins due to it mineral compositionAlfalfa wins due to it mineral compositionAlfalfa wins due to it mineral composition

Low research response with added sodiumLow research response with added sodiumLow research response with added sodium Low research response with added sodium 
bicarbonate when fed to alfalfa based rationbicarbonate when fed to alfalfa based ration

Rations over 50% corn silage of the total ration Rations over 50% corn silage of the total ration 
dry matter requires 200 to 250 grams of dry matter requires 200 to 250 grams of 
sodium bicarbonate (added 5 to 8 cents per sodium bicarbonate (added 5 to 8 cents per sod u b ca bo ate (added 5 to 8 ce ts pesod u b ca bo ate (added 5 to 8 ce ts pe
cow per day)cow per day)



N b 6 P i AN b 6 P i ANumber 6:  Protein AspectsNumber 6:  Protein Aspects

CropCrop AlfalfaAlfalfa Corn SilageCorn Silage

Crude proteinCrude protein XX
Soluble proteinSoluble protein XXpp
RDPRDP XX
RUPRUP xx
MPMP XX



N b C b h d AN b C b h d ANumber 5:  Carbohydrate  AspectsNumber 5:  Carbohydrate  Aspects
CC Alf lfAlf lf C SilC SilCropCrop AlfalfaAlfalfa Corn SilageCorn Silage
ADFADF XX
NDFNDF XX
NDFDNDFD XX
LigninLignin XX
StarchStarch XX
SugarSugar XX
Soluble fiberSoluble fiber XX



F NDFDF NDFDForage NDFDForage NDFD
TargetTarget RangeRange

-------- % on DM basis % on DM basis ------

Corn silageCorn silage > 55> 55 44 44 –– 7272

Legume/ grass hayLegume/ grass hay > 50> 50 38 38 -- 7575

Legume / grass silage    > 50Legume / grass silage    > 50 32 32 -- 7979



Point Number 4:  Harvesting FactorsPoint Number 4:  Harvesting Factors

Alf lfAlf lf C SilC SilAlfalfa Alfalfa Corn SilageCorn Silage
Frequency of harvestFrequency of harvest XX
Soil compactionSoil compaction XX
Weather risks Weather risks 

––SpringSpring XX
––SummerSummer XX
––Fall Fall XX
––WinterWinter XX



N b 3 R iN b 3 R iNumber 3:  Ration costsNumber 3:  Ration costs

•• 1400 lb Holstein cow body weight1400 lb Holstein cow body weight
•• 80 lb of milk with 3.7% fat 80 lb of milk with 3.7% fat 
•• Alfalfa at $150 a ton hay equivAlfalfa at $150 a ton hay equiv
•• Corn silage at $32/ ton at 33% DMCorn silage at $32/ ton at 33% DMCorn silage at $32/ ton at 33% DMCorn silage at $32/ ton at 33% DM
•• Corn grain at $3.50 a bushelCorn grain at $3.50 a bushel
•• SBMSBM--44% at $350/ton44% at $350/ton•• SBMSBM--44% at $350/ton44% at $350/ton



Economics of Corn SilageEconomics of Corn SilageEconomics of Corn SilageEconomics of Corn Silage
(Spartan II Least Cost)(Spartan II Least Cost)

-------------------- lb DM /cow/daylb DM /cow/day------------
AlfalfaAlfalfa 20.020.0 10.010.0 5.0        5.0        
Corn SilageCorn Silage 10.310.3 22.522.5 28.9   28.9   
Corn Corn 15.715.7 9.79.7 6.8  6.8  
SBMSBM 5.15.1 7.77.7 9.0 9.0 

-------------------- $ /cow /day$ /cow /day------------
Feed costFeed cost 4 284 28 4 144 14 4 084 08Feed costFeed cost 4.284.28 4.144.14 4.084.08



Number 2:  Silage FermentationNumber 2:  Silage Fermentation
MeasurementMeasurement Legume/grassLegume/grass Corn SilageCorn Silage
Dry matter (%)Dry matter (%) 35 to 5035 to 50 30 to 3530 to 35Dry matter (%)Dry matter (%) 35 to 5035 to 50 30 to 3530 to 35
pHpH 4.3 to 4.74.3 to 4.7 3.8 to 4.23.8 to 4.2
Lactic acid (%)Lactic acid (%) 4 0 to 6 04 0 to 6 0 5 0 to 10 05 0 to 10 0Lactic acid (%)Lactic acid (%) 4.0 to 6.04.0 to 6.0 5.0 to 10.05.0 to 10.0
Acetic acid (%)Acetic acid (%) 0.5 to 2.50.5 to 2.5 1.0 to 3.01.0 to 3.0
Propionic acid (%)Propionic acid (%) <0 25<0 25 <0 10<0 10Propionic acid (%)Propionic acid (%) <0.25<0.25 <0.10<0.10
Butyric acid (%)Butyric acid (%) <0.25<0.25 <0.10<0.10
Ethanol (%DM)Ethanol (%DM) <1 0<1 0 <3 0<3 0Ethanol (%DM)Ethanol (%DM) <1.0<1.0 <3.0<3.0
Ammonia (%CP)Ammonia (%CP) <12.0<12.0 <8.0<8.0
Lactic/AcetateLactic/Acetate >2 5>2 5 >3 0>3 0Lactic/AcetateLactic/Acetate >2.5>2.5 >3.0>3.0
Lactic (% total)Lactic (% total) >70>70 >70>70



N b 1 Sil C iN b 1 Sil C iNumber 1:  Silage CompactionNumber 1:  Silage Compaction

Over 15 lb of dry matter per cubic footOver 15 lb of dry matter per cubic foot
Bags:Bags: > 12 lb> 12 lb––Bags:   Bags:   > 12 lb > 12 lb 

––Bunkers / pile:  Bunkers / pile:  > 15> 15
––Possible goal:  `Possible goal:  ` > 18> 18



Dry Matter Loss as Dry Matter Loss as 
Influenced byInfluenced byInfluenced by Influenced by 
Silage Density Silage Density 

DM DensityDM Density DM Loss, 180 daysDM Loss, 180 days
(lbs DM/ft3)(lbs DM/ft3) (%)(%)( / )( / ) ( )( )

10  20.2
14 16.814 16.8
15 15.9
16 15.116 15.1
18 13.4
22 10 022 10.0 

RuppelRuppel (1992(1992))



HutjensHutjens’ Biased Answers’ Biased Answers

•• Dry matter per acreDry matter per acre AA CC
•• Harvesting a consistent forageHarvesting a consistent forage AA CC
•• Physically effective fiberPhysically effective fiber AA CC
•• Buffering capacityBuffering capacity AA CC
•• Protein aspectsProtein aspects AA CC
•• Carbohydrate aspectsCarbohydrate aspects AA CC
•• Harvesting  factorsHarvesting  factors AA CCgg
•• Ration costsRation costs AA CC
•• Fermentation profilesFermentation profiles AA CCpp
•• Density of silageDensity of silage AA CC



In Summary:In Summary:yy
Making Alfalfa More CompetitiveMaking Alfalfa More Competitive
•• Emphasis on nutrient plansEmphasis on nutrient plans
•• Stack herbicide traits reducing weed and grass Stack herbicide traits reducing weed and grass 

pressure improving qualitypressure improving qualitypressure improving qualitypressure improving quality
•• Stack pesticide traits reducing spraying, delayed Stack pesticide traits reducing spraying, delayed 

harvest, and improve qualityharvest, and improve quality, p q y, p q y
•• Shift the protein profile (more RUP)Shift the protein profile (more RUP)
•• More fermentable rumen carbohydratesMore fermentable rumen carbohydrates
•• Reach yield potentialReach yield potential
•• Fewer harvesting tripsFewer harvesting trips



http://www livestocktrail uiuc eduhttp://www livestocktrail uiuc eduhttp://www.livestocktrail.uiuc.eduhttp://www.livestocktrail.uiuc.edu

http://www.livestocktrail.uiuc.edu/dairynet/http://www.livestocktrail.uiuc.edu/dairynet/


