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IntroductionIntroduction

 Increased ethanol production from corn hasIncreased ethanol production from corn has
resulted in increased availability of distillersresulted in increased availability of distillers
grains with solubles (DGS).grains with solubles (DGS).

 Recognized as good source of protein, energyRecognized as good source of protein, energy
(from lipids and fermentable carbohydrates), and(from lipids and fermentable carbohydrates), and
minerals.minerals.

 DGS is a less expensive alternative to corn andDGS is a less expensive alternative to corn and
soybean meal lowering the cost of the diet.soybean meal lowering the cost of the diet.

NutrientNutrient
CompositionComposition
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Nutrient Composition of DDGSNutrient Composition of DDGS

NutrientNutrient NRC (1989)NRC (1989) NRC (2001)NRC (2001)

CommonCommon

RangeRange

CP,CP, % of DM% of DM 2525 29.729.7 2828--3232

RUP,RUP, % of CP% of CP 4747 variablevariable 4747--5757

NDF,NDF, % of DM% of DM 4444 38.838.8 2828--4444

ADF,ADF, % of DM% of DM 1818 19.719.7 1414--2424

Fat,Fat, % of DM% of DM 10.310.3 1010 1010--1515

Starch,Starch, % of DM% of DM …… …… 55--88

NENELL,, Mcal/kgMcal/kg 2.042.04 1.971.97 2.27*2.27*

*Birkelo, C.P. et al., 2004.

Nutrient Composition of DDGSNutrient Composition of DDGS

NutrientNutrient NRC (1989)NRC (1989) NRC (2001)NRC (2001)

CommonCommon

RangeRange

Ca,Ca, % of DM% of DM 0.150.15 0.220.22 0.030.03--0.150.15

P,P, % of CP% of CP 0.710.71 0.830.83 0.600.60--0.950.95

Mg,Mg, % of DM% of DM 0.180.18 0.330.33 0.300.30--0.350.35

K,K, % of DM% of DM 0.440.44 1.101.10 0.700.70--1.101.10

S,S, % of DM% of DM 0.330.33 0.440.44 0.300.30--0.800.80
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ProteinProtein

 Averages 30% CP (DM basis)Averages 30% CP (DM basis)

 Good source of rumenGood source of rumen--undegraded proteinundegraded protein
(RUP)(RUP)

 Typically 50 to 55% (as a % of CP), howeverTypically 50 to 55% (as a % of CP), however
values may be greater than 60%.values may be greater than 60%.

 Protein qualityProtein quality

 Newer DDGS is higher in quality.Newer DDGS is higher in quality.

 Lysine is first limiting amino acid.Lysine is first limiting amino acid.

 Will the protein quality of DDGS affect milkWill the protein quality of DDGS affect milk
production and composition?production and composition?

FiberFiber

 NDFNDF –– 28 to 44% (DM basis)28 to 44% (DM basis)

 Not effective fiberNot effective fiber

 Small particle sizeSmall particle size

 Highly fermentable in the rumenHighly fermentable in the rumen

 Does DDGS fiber affect milk composition?Does DDGS fiber affect milk composition?



5

FatFat

 10 to 15% lipid10 to 15% lipid

 Corn lipidCorn lipid

 Highly unsaturated (C18:2)Highly unsaturated (C18:2)

 Is there an impact on rumen function?Is there an impact on rumen function?

 Will fat in DDGS affect milk fat composition?Will fat in DDGS affect milk fat composition?

MineralsMinerals

 Can be highly variable.Can be highly variable.

 PhosphorusPhosphorus –– 0.65 to 0.9%.0.65 to 0.9%.

 Phosphorus is readily available to animal.Phosphorus is readily available to animal.

 Can replace inorganic sources of P.Can replace inorganic sources of P.

 SulfurSulfur –– 0.3 to 0.80%.0.3 to 0.80%.
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EnergyEnergy

 What is the energy value for DGS?What is the energy value for DGS?

 NENELL of DGSof DGS

 NRC (1989) = 2.04 Mcal/kgNRC (1989) = 2.04 Mcal/kg

 NRC (2001) = 1.97 Mcal/kgNRC (2001) = 1.97 Mcal/kg

 Birkelo et al., (2004)Birkelo et al., (2004)

 DGS NEDGS NELL = 2.27 Mcal/kg of DM= 2.27 Mcal/kg of DM

 NRC underestimates NENRC underestimates NELL –– 10 to 15%10 to 15%

Why Does Composition Vary?Why Does Composition Vary?

 Many factors can affect nutrient variability inMany factors can affect nutrient variability in
DDGS.DDGS.

 Type and quality of grainType and quality of grain

 Milling and fermentation processesMilling and fermentation processes

 Drying temperatureDrying temperature

 Amount of solubles added back to the wet DGSAmount of solubles added back to the wet DGS
prior to dryingprior to drying
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Why Does Composition Vary?Why Does Composition Vary?

NutrientNutrient

% of DM% of DM

Ratio of DDG to CDSRatio of DDG to CDS

100:0100:0 87:1387:13 73:2773:27 60:4060:40 CDSCDS11

CPCP 34.334.3 32.932.9 32.032.0 30.130.1 22.422.4

NDFNDF 40.240.2 37.437.4 34.634.6 30.830.8 5.65.6

FatFat 8.98.9 11.111.1 13.413.4 14.514.5 18.618.6

AshAsh 2.42.4 3.43.4 4.64.6 5.85.8 11.611.6

PP 0.440.44 0.620.62 0.780.78 0.950.95 1.941.94

SS 0.530.53 0.670.67 0.780.78 0.920.92 1.661.66

RUP,RUP, % of CP% of CP 66.166.1 62.862.8 60.960.9 58.158.1 -- -- --

1Condensed distillers solubles (CDS).
Source: South Dakota State University.

Feeding DDGS toFeeding DDGS to
Lactating CowsLactating Cows

Feeding DDGS toFeeding DDGS to
Lactating CowsLactating Cows
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Questions Regarding DDGSQuestions Regarding DDGS
in Dairy Cow Dietsin Dairy Cow Diets

 How much DDGS can be included into dairy cowHow much DDGS can be included into dairy cow
diets?diets?

 How does inclusion of DDGS affect milkHow does inclusion of DDGS affect milk
composition?composition?

 Milk fat %Milk fat %

 Milk protein %Milk protein %

 What dietary factors limit the inclusion of DDGS?What dietary factors limit the inclusion of DDGS?

High Inclusion Rates of DDGSHigh Inclusion Rates of DDGS

 Hippen et al. (2004)Hippen et al. (2004)

 DDGS included at 0, 13, 27, and 40% of diet.DDGS included at 0, 13, 27, and 40% of diet.

 Diets were not isoDiets were not iso--nitrogenous (16.5 to 18.9%,nitrogenous (16.5 to 18.9%,
but were formulated to be equal in RDPbut were formulated to be equal in RDP
(10.7%), but increasing in RUP (5.7 to 8.2%)(10.7%), but increasing in RUP (5.7 to 8.2%)

 Diets consisted of:Diets consisted of:

 43% forage:57% concentrate43% forage:57% concentrate

 ForageForage -- corn silage (65%):alfalfa/grass hay (35%)corn silage (65%):alfalfa/grass hay (35%)
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High Inclusion Rates of DDGSHigh Inclusion Rates of DDGS

ItemItem

DDGS in Diet, % DMDDGS in Diet, % DM

00 1313 2727 4040 SEMSEM

DMI, kg/dDMI, kg/d 26.926.9aa 29.929.9bb 26.726.7aa 25.125.1aa 1.61.6L,QL,Q

Milk, kg/dMilk, kg/d 40.740.7aa 41.741.7aa 39.139.1abab 36.336.3bb 1.61.6LL

Fat, %Fat, % 3.403.40aa 3.183.18bb 3.193.19bb 3.103.10bb 0.090.09LL

Protein, %Protein, % 2.962.96 3.033.03 3.013.01 3.023.02 0.060.06

a,bWhen superscripts differ (P < 0.05).
LLinear treatment effect (P < 0.05).
QQuadratic treatment effect (P < 0.05).

DDGS as a Fiber SourceDDGS as a Fiber Source

 Cyriac et al. (2005)Cyriac et al. (2005)

 Replaced corn silage with nonReplaced corn silage with non--forage fiberforage fiber
from DDGS in dairy cows diets at 0, 7, 14,from DDGS in dairy cows diets at 0, 7, 14,
and 21% of the diet.and 21% of the diet.

 Forage NDF decreased 25.0, 21.7, 18.3, andForage NDF decreased 25.0, 21.7, 18.3, and
14.9% as corn silage was replaced with non14.9% as corn silage was replaced with non--
forage NDF.forage NDF.

 Total diet NDF averaged 30 to 32% NDF.Total diet NDF averaged 30 to 32% NDF.
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Diet IngredientsDiet Ingredients

DDGS in diets, % of DMDDGS in diets, % of DM

ItemItem 00 77 1414 2121

Alfalfa hayAlfalfa hay 1515 1515 1515 1515

Corn silageCorn silage 4040 3333 2626 1919

Ground cornGround corn 2525 2525 2525 2525

DDGSDDGS 00 77 1414 2121

Soy hullsSoy hulls 00 4.84.8 9.69.6 14.414.4

Soybean mealSoybean meal 9.49.4 6.86.8 4.14.1 1.51.5

SoyPLUSSoyPLUS 6.46.4 4.94.9 3.33.3 1.81.8

MegalacMegalac 2.12.1 1.41.4 0.70.7 00

Min. & Vit.Min. & Vit. 2.12.1 2.22.2 2.22.2 2.32.3

DDGS as a Fiber SourceDDGS as a Fiber Source

ItemItem

DDGS in Diet, % DMDDGS in Diet, % DM

00 77 1414 2121 SEMSEM

DMI, kg/dDMI, kg/d 19.319.3 20.620.6 21.521.5 22.822.8 0.800.80LL

Total NDFI,Total NDFI,

kg/dkg/d 5.85.8 6.36.3 6.66.6 7.37.3 0.250.25LL

Forage NDFI,Forage NDFI,

kg/dkg/d 4.84.8 4.54.5 3.93.9 3.43.4 0.160.16LL

LLinear treatment effect (P < 0.01).
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DDGS as a Fiber SourceDDGS as a Fiber Source

ItemItem

DDGS in Diet, % DMDDGS in Diet, % DM

00 77 1414 2121 SEMSEM

Milk, kg/dMilk, kg/d 32.932.9 33.433.4 33.933.9 34.034.0 1.31.3

Fat, %Fat, % 3.343.34 3.253.25 3.043.04 2.852.85 0.080.08LL

Protein, %Protein, % 2.822.82 2.902.90 2.932.93 3.043.04 0.050.05LL

MUN,MUN, mg/dlmg/dl 14.414.4 14.214.2 14.914.9 14.714.7 0.430.43

ECM/DMIECM/DMI 1.671.67 1.571.57 1.491.49 1.371.37 0.060.06LL

LLinear treatment effect (P < 0.01).

DDGS as a ReplacementDDGS as a Replacement
for Starchfor Starch

 Ranathunga et al. (2008)Ranathunga et al. (2008)

 Replaced starch from corn with non-forage
fiber from DDGS to evaluate milk production,
milk composition, and feed intake and
efficiency in lactating dairy cows.

 Basal diet included 27% corn silage, 22%Basal diet included 27% corn silage, 22%
alfalfa hay, and 49% concentrate.alfalfa hay, and 49% concentrate.
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Diet IngredientsDiet Ingredients

ItemItem

Starch in diet, % of DMStarch in diet, % of DM

2929 2626 2323 2020

Corn SilageCorn Silage 27.027.0 27.027.0 27.027.0 27.027.0

Alfalfa HayAlfalfa Hay 22.022.0 22.022.0 22.022.0 22.022.0

Ground CornGround Corn 35.035.0 29.329.3 23.623.6 17.917.9

SBM 44%SBM 44% 4.54.5 3.23.2 1.91.9 0.60.6

SoyplusSoyplus 8.48.4 5.65.6 2.82.8 0.00.0

DDGSDDGS 0.00.0 7.07.0 14.014.0 21.021.0

Soybean HullsSoybean Hulls 0.00.0 3.23.2 6.46.4 9.69.6

Energy BoosterEnergy Booster 1.41.4 1.01.0 0.70.7 0.40.4

Min. & Vit. MixMin. & Vit. Mix 1.71.7 1.71.7 1.71.7 1.71.7

DDGS as a ReplacementDDGS as a Replacement
for Starchfor Starch

ItemItem

Starch in diet, % of DMStarch in diet, % of DM

2929 2626 2323 2020 SEMSEM

DMI, kg/dDMI, kg/d 25.625.6 25.025.0 23.423.4 22.922.9 0.720.72LL

Milk, kg/dMilk, kg/d 39.439.4 37.437.4 37.737.7 38.338.3 1.031.03

Fat, %Fat, % 3.143.14 3.223.22 3.293.29 3.243.24 0.110.11

Protein, %Protein, % 2.972.97 2.962.96 3.013.01 2.942.94 0.040.04

MUN,MUN, mg/dLmg/dL 11.711.7 12.212.2 11.611.6 12.212.2 0.380.38

ECM/DMIECM/DMI 1.471.47 1.471.47 1.541.54 1.611.61 0.060.06LTLT

LLinear treatment effect (P < 0.01).
LTLinear treatment effect (P < 0.10).
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DDGS as a Protein SourceDDGS as a Protein Source

 Most previous research analyzed DGS as aMost previous research analyzed DGS as a
source of protein and alternative source of RUP.source of protein and alternative source of RUP.

 Replaced soybean meal (SBM) or combinationReplaced soybean meal (SBM) or combination
of SBM and corn.of SBM and corn.

DDGS as a Source of RUPDDGS as a Source of RUP

 Pamp et al. (2006)Pamp et al. (2006)

 Investigated the effect of source and level ofInvestigated the effect of source and level of
RUP in lactating diets by comparing dried DGRUP in lactating diets by comparing dried DG
to soybean protein.to soybean protein.

 DGS replaced a combination of SBM (44%),DGS replaced a combination of SBM (44%),
expeller soybean meal, extruded soybeans,expeller soybean meal, extruded soybeans,
and soyhulls.and soyhulls.

 Basal diet included 38.5% corn silage, 16.5%Basal diet included 38.5% corn silage, 16.5%
alfalfa hay, and 45% concentrate.alfalfa hay, and 45% concentrate.
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Diet Ingredients, % of DMDiet Ingredients, % of DM
Diets

Ingredients Ctrl MPS MPD HPS HPD

Corn silage 38.5 38.5 38.5 38.5 38.5

Alfalfa hay 16.5 16.5 16.5 16.5 16.5

DDGS 0 0 11.0 0 22.0

Ground corn 23.4 21.6 18.0 20.0 12.6

SBM 44% 6.3 4.5 4.0 2.8 1.8

Soyplus 0 6.0 3.2 11.7 6.4

Extruded beans 5.0 5.0 2.5 5.0 0

Soybean hulls 8.0 5.4 4.1 3.2 0

Vitamin/mineral mix 2.3 2.3 2.3 2.3 2.3

Protein Composition, % DMProtein Composition, % DM

Diets

Nutrient1 Ctrl MPS MPD HPS HPD

CP 15.3 16.8 16.8 18.3 18.3

RDP 10.0 10.0 10.0 10.0 10.0

RUP 5.3 6.8 6.8 8.3 8.3
1Target values calculated from NRC 2001
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Effect of Treatment on DMIEffect of Treatment on DMI

20

21

22

23

24

Ctrl MPS MPD HPS HPD

D
M

I,
k

g
/d

21.6 21.3 22.5 22.8 22.6

Ctrl vs added RUP P = 0.19
DG vs Soy P = 0.25
Protein level P = 0.07

Effect of Treatment onEffect of Treatment on
Milk ProductionMilk Production

30

32

34

36

Ctrl MPS MPD HPS HPD

M
il

k
p

ro
d

u
c

ti
o

n
,
k

g
/d

31.1 32.3 34.2 33.7 34.8

Ctrl vs added RUP P = 0.001
DG vs Soy P = 0.03
Protein level P = 0.12
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Effect of Treatment onEffect of Treatment on
Fat PercentageFat Percentage

3

3.2

3.4

3.6

3.8

4

Ctrl MPS MPD HPS HPD

F
a

t,
%

3.55 3.48 3.54 3.47 3.47

Ctrl vs added RUP P = 0.45
DG vs Soy P = 0.69
Protein level P = 0.61

Effect of Treatment onEffect of Treatment on
Protein PercentageProtein Percentage

2.7

2.75

2.8

2.85

2.9

Ctrl MPS MPD HPS HPD

P
ro

te
in

,
%

2.82 2.79 2.84 2.81 2.86

Ctrl vs added RUP P = 0.64
DG vs Soy P = 0.01
Protein level P = 0.30
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Effect of Treatment on MUNEffect of Treatment on MUN

10

12

14

16

18

20

Ctrl MPS MPD HPS HPD

M
U

N
,
m

g
/d

l

12.9 15.0 15.3 18.1 17.7

Ctrl vs added RUP P = 0.001
DG vs Soy P = 0.82
Protein level P = 0.001

Inclusion of deInclusion of de--oiled DGSoiled DGS

 Mjoun et al. (2008)Mjoun et al. (2008)

 Investigated the inclusion of a deInvestigated the inclusion of a de--oiled (lowoiled (low
fat) DDGS (dDGS) in dairy cow diets at similarfat) DDGS (dDGS) in dairy cow diets at similar
dietary CP concentrations.dietary CP concentrations.

 dDGS replaced a combination of SBM (44%),dDGS replaced a combination of SBM (44%),
expeller soybean meal, and soyhulls.expeller soybean meal, and soyhulls.

 Basal diet included 38% corn silage, 12%Basal diet included 38% corn silage, 12%
alfalfa hay, and 50% concentrate.alfalfa hay, and 50% concentrate.
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Dietary CompositionDietary Composition

IngredientIngredient ControlControl
10%10%

dDGSdDGS
20%20%

dDGSdDGS
30%30%

dDGSdDGS

Corn silageCorn silage 38.038.0 38.038.0 38.038.0 38.038.0

Alfalfa hayAlfalfa hay 12.012.0 12.012.0 12.012.0 12.012.0

Ground cornGround corn 17.617.6 17.317.3 16.816.8 16.316.3

De-oiled DDGS 0.0 10.0 20.0 30.0

Soybean meal, 44%Soybean meal, 44% 8.18.1 5.35.3 2.72.7 0.00.0

Expeller soybean mealExpeller soybean meal 9.39.3 6.26.2 3.13.1 0.00.0

Soybean hullsSoybean hulls 12.012.0 8.08.0 4.04.0 0.00.0

Energy BoosterEnergy Booster 0.440.44 0.620.62 0.840.84 0.980.98

Vitamins & MineralsVitamins & Minerals** 2.002.00 2.072.07 2.132.13 2.212.21

*Includes: Limestone, Dicalcium phosphate, Salt, Magnesium oxide, Vitamin Premix

Inclusion of deInclusion of de--oiled DGSoiled DGS

ItemItem

Inclusion of dDGS, % of DMInclusion of dDGS, % of DM

00 1010 2020 3030 SEMSEM

DMI, kg/dDMI, kg/d 22.722.7 22.922.9 24.524.5 22.222.2 0.840.84

Milk, kg/dMilk, kg/d 34.534.5 34.834.8 35.535.5 35.235.2 0.620.62

Fat, %Fat, % 3.183.18 3.403.40 3.463.46 3.723.72 0.180.18LL

Protein, %Protein, % 2.992.99 3.063.06 3.133.13 2.992.99 0.040.04QQ

MUN,MUN, mg/dLmg/dL 15.815.8 14.614.6 13.713.7 13.013.0 0.420.42LL

ECM/DMIECM/DMI 1.461.46 1.521.52 1.471.47 1.631.63 0.050.05LL

LLinear treatment effect (P < 0.05).
QQuadratic treatment effect (P < 0.05).
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How much DDGS can
we feed?

MetaMeta--analysisanalysis

 23 studies with 96 treatment comparisons23 studies with 96 treatment comparisons

 Studies were from 1982 to 2005.Studies were from 1982 to 2005.
 80’s: 5 studies with 14 treatment comparisons.80’s: 5 studies with 14 treatment comparisons.

 90’s: 8 studies with 41 treatment comparisons.90’s: 8 studies with 41 treatment comparisons.

 00’s: 10 studies with 41 treatment comparisons.00’s: 10 studies with 41 treatment comparisons.

 Considered all studies that evaluated theConsidered all studies that evaluated the
inclusion of distillers grains.inclusion of distillers grains.

 Objective was to determine the effect of feedingObjective was to determine the effect of feeding
distillers grains on DMI, milk yield and milk fatdistillers grains on DMI, milk yield and milk fat
and protein composition.and protein composition.
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Dry Matter Intake, kg/dDry Matter Intake, kg/d

InclusionInclusion
of DGSof DGS

DriedDried WetWet AllAll

0%0% 23.523.5cc 20.920.9bb 22.222.2bb

44 -- 10%10% 23.623.6bcbc 23.723.7aa 23.723.7aa

1010 -- 20%20% 23.923.9abab 22.922.9abab 23.423.4abab

2020 -- 30%30% 24.224.2aa 21.321.3abab 22.822.8aa

> 30%> 30% 23.323.3bcbc 18.618.6cc 20.920.9bcbc

SEMSEM 0.80.8 1.31.3 0.80.8

(Meta analysis, Kalscheur 2005)(Meta analysis, Kalscheur 2005)

Milk production, kg/dMilk production, kg/d

InclusionInclusion
of DGSof DGS

DriedDried WetWet AllAll

0%0% 33.233.2 31.431.4 33.033.0

44 -- 10%10% 33.533.5 34.034.0 33.433.4

1010 -- 20%20% 33.333.3 34.134.1 33.233.2

2020 -- 30%30% 33.633.6 31.631.6 33.533.5

> 30%> 30% 32.232.2 31.631.6 32.232.2

SEMSEM 1.51.5 2.62.6 1.41.4

(Meta analysis, Kalscheur 2005)(Meta analysis, Kalscheur 2005)
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Milk Composition, %Milk Composition, %

Inclusion ofInclusion of
DGSDGS

Fat %Fat % Protein %Protein %

0%0% 3.393.39 2.952.95aa

44 -- 10%10% 3.433.43 2.962.96aa

1010 -- 20%20% 3.413.41 2.942.94aa

2020 -- 30%30% 3.333.33 2.972.97aa

> 30%> 30% 3.473.47 2.822.82bb

SEMSEM 0.080.08 0.070.07

(Meta analysis, Kalscheur 2005)(Meta analysis, Kalscheur 2005)

Fat % Decreased Only When NotFat % Decreased Only When Not
Fed Sufficient Effective FiberFed Sufficient Effective Fiber

% forage% forage

in dietin diet

LS MeanLS Mean

(%)(%)

ResponseResponse

(%)(%) PP <<

< 50%< 50% 3.213.21bb --

50%50% 3.503.50aa 0.2870.287 0.010.01

> 50%> 50% 3.453.45aa 0.2390.239 0.010.01

(Meta analysis, Kalscheur 2005)(Meta analysis, Kalscheur 2005)
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What About Youngstock
and Dry Cows?

DDGS for Calves & HeifersDDGS for Calves & Heifers

 CalvesCalves
 Successfully replaced grainSuccessfully replaced grain

and protein supplement atand protein supplement at

28 & 56% of the starter diet.28 & 56% of the starter diet.

Growing dairy heifersGrowing dairy heifers
 DDGS can be included atDDGS can be included at

20 to 30% of the diet.20 to 30% of the diet.

 Increase forage in diet to balance theIncrease forage in diet to balance the
nutrient requirements or restrict intake innutrient requirements or restrict intake in
order to meet but not exceed energyorder to meet but not exceed energy
requirements.requirements.

 If animals are overfed energy, overIf animals are overfed energy, over--
conditioning can result.conditioning can result.
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DDGS for Dry CowsDDGS for Dry Cows

 DDGS can be included atDDGS can be included at
a low inclusion rate (10%)a low inclusion rate (10%)
if diet is balanced withif diet is balanced with
low nutrient feeds (suchlow nutrient feeds (such
as roughages).as roughages).

 Do not allow cows toDo not allow cows to
overover--condition during thecondition during the
dry period.dry period.

Current RecommendationsCurrent Recommendations

 Nutrient composition can vary from plant to plantNutrient composition can vary from plant to plant
and with plantand with plant –– obtain nutrient compositionobtain nutrient composition..

 Nutrient composition can vary greatly forNutrient composition can vary greatly for
distillers (wet or dried) depending on the additiondistillers (wet or dried) depending on the addition
of condensed distillers solubles (CDS).of condensed distillers solubles (CDS).

 High quality DDGS can potentially be includedHigh quality DDGS can potentially be included
up to 20%up to 20% of lactating cow diets.of lactating cow diets.
 Sufficient effective fiber must be included the diet.Sufficient effective fiber must be included the diet.

 Keep an eye an lysine adequacy.Keep an eye an lysine adequacy.

 Phosphorus should not exceed 0.38 to 0.40% of diet.Phosphorus should not exceed 0.38 to 0.40% of diet.
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Current RecommendationsCurrent Recommendations

 Diets can potentially include DDGS greater thanDiets can potentially include DDGS greater than
20% of the diet, but effective fiber for normal20% of the diet, but effective fiber for normal
rumen function to prevent milk fat depressionrumen function to prevent milk fat depression
must be sufficient.must be sufficient.

 Inclusion of DDGS over 30% of the diet usuallyInclusion of DDGS over 30% of the diet usually
results in decreased animal performance.results in decreased animal performance.

Websites on DDGSWebsites on DDGS

 Dairy information at SDSU website:Dairy information at SDSU website:
http://dairysci.sdstate.edu/publications/topic.cfmhttp://dairysci.sdstate.edu/publications/topic.cfm
Select “Distillers Grains” from topic menu.Select “Distillers Grains” from topic menu.

 Email me at: kenneth.kalscheur@sdstate.eduEmail me at: kenneth.kalscheur@sdstate.edu
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Thank you


