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Focusing on Efficiency 

The easy steps -
Use Implants
Feed ionophores
Increase Diet Energy density

More difficult steps -
Feed � -agonists
Meet Nutrient Requirements
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Focusing on Efficiency

The Tricky Steps–

Nutrient requirements

Increase caloric intake

Manage Daily caloric intake

Manage feed

Feed younger cattle

Manage cattle comfort
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Increasing Energy Density

Feed less roughage

Process grain

Increase diet EE content

Manage Associative Effects (+/-)

73.5HMC

NRC, ‘96

73.53.73cSteam flaked

Owens et al 97

3.26b

3.56a

ME 
Mcal/kg

68.0Dry rolled

68.0Whole

NEg
Mcal/cwt

Processing 
method

Comp S Loerch
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Processing Grain
Animal Performance Data

Source:  Owens et al., 1997

5.87a18.4b3.15aSteam rolled

6.57b20.8c3.20aDry rolled

5.95a18.9ab3.20aWhole

FEDMIADGProcessing method

Comp S Loerch

Feeding Quality ForumFeeding Quality Forum



2

Feeding Quality ForumFeeding Quality Forum

What is going on when What is going on when 

what you know   what you know   �� what I know?what I know?

Days on feed and corn processing method
Effect on ADG
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Days on feed and corn processing method
Effect on Feed Efficiency
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L, 0.110.0982.502.392.342.26Yield Graded

a L = Linear; Q = quadratic : P value.  NS = P > 0.15.;  b (HCW/Shrunk final live weight)* 100.
c 4.00 = Slight0; 5.00 = Small0.;  d Calculated from regression equation.

L, 0.050.1254.854.934.915.28Marbling c

NS0.0741.611.581.471.55KPH, %

NS0.0200.370.370.360.34Ribfat, in

L, 0.080.21013.9014.4814.5014.53REA, in2

NS6.2849855869857HCW, lb

NS0.25762.1262.2462.1462.49Dress, %b

ResponseaSEM3020100

BFrac Germ Level, %

Influence of Dietary Germ Levels on Carcass Traits
Feeding Quality ForumFeeding Quality Forum

Stock et al 1985Associative Effects
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a replacement for 50/50 HMC/DRC.
b linear (P < 0.01).
c quadratic (P < 0.01).

5.925.685.786.106.066.52F/Gb,c

23.324.426.025.224.624.0DMI c

3.924.274.314.114.073.65ADG b,c

5040302010Control

WDGS, %a

Feeding Quality ForumFeeding Quality Forum

Vander Pol et al., 2006
UNL  MP 88-A
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Increasing DMI

Dilution of Maintenance Energy costs

Counter to increasing CHO fermentation

Flaking reduces DMI

Chronic Daily DMI of Individuals

Cyclic Intakes and Restriction feeding

Day Cost of Lost DMI1

40.885.013.5317.70

1 Based on NRC model; $163/T diet; mature BW 1275 lb

59.327.271.6111.70

39.094.794.0219.25

FCOGF/GADG900 lb      DMI
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Day Cost of Lost DMI1

43.1340.885.013.5317.70

1 Based on NRC model; $163/T diet; mature BW 1275 lb

59.327.271.6111.70

39.094.794.0219.25

20% OffFCOGF/GADG900 lb      DMI
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Day Cost of Lost DMI1

43.1340.885.013.5317.70

1 Based on NRC model; $163/T diet; mature BW 1275 lb

77.529.501.4714.00

53.696.583.0420.00

51.416.303.411200 lb 21.50

59.327.271.6111.70

39.094.794.0219.25

20% OffFCOGF/GADG900 lb      DMI
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Day Cost of Lost DMI1

43.1340.885.013.5317.70

1 Based on NRC model; $163/T diet; mature BW 1275 lb

77.529.501.4714.00

56.6353.696.583.0420.00

51.416.303.411200 lb 21.50

59.327.271.6111.70

39.094.794.0219.25

20% OffFCOGF/GADG900 lb      DMI
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RESTRICTED FEEDING - MODE OF ACTION

Digestibility Improved Eating Behavior 

Statistical Artifact Reduced Feeding Errors 

Shift  x BW Date Reduced Feed Wastage 
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DMI Restriction in Yearling Steersa

Treatment
Ad lib 96% Ad lib 92% Ad lib

Initial BW 745 750 745
Final BW 1109 1105 1096

ADG 3.42b 3.33bc 3.21c

DMI 19.36 18.47 17.81
Feed/gain 5.76 5.61 5.60

aPlegge, 1986.  Two trial summary.
b,cmeans with unlike superscripts differ (P<.10)
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Restricted Feeding of Heavy Yearling Steersa

Treatment
Ad lib 85% Ad lib SEM

Initial BW 827 825 2.9
Final BW 1294c 1261b 21.8

ADG 3.00e 2.80d .165
DMI 26.41c 22.33b .295
Feed/gain 9.46c 8.66b .53

aHicks et al. 1990
b,cmeans differ (P<.05)
d,emeans differ (P<.10)
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Programmed Feeding of Steersa

Treatment
Ad lib 2.80 lb SD

Initial BW 519 518 13.2
Final BW 1050 1045 35.6

ADG 2.76 2.73 .138
DMI b 15.5 14.6 .41
Feed/gainb 5.61 5.37 .187

aZinn, 1986
btreatment effect (P<.01)
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Programmed-Ad libitum System
for Steer Calves: Initial Phasea

 Treatment  
 Ad 

lib 
 

2.8 lb 
2.8/ 

Ad lib 
 

SEM 
ADGb 3.81 3.07 3.10 .11 
DMI c 19.45 15.05 15.05 .39 
Feed/gain 5.11 4.95 4.87 .20 
 

 

aPritchard et al.  1988; b(P<.01); c(P<.001) 
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Programmed-Ad libitum System
for Steer Calves:  Final Phasea

 Treatment  
 Ad 

lib 
 

2.8 lb 
2.8/ 

Ad lib  
 

 SEM 

ADGb 3.14 3.22 3.91 .20 

DMI c 22.53 18.65 22.23 .69 

F/Gd 7.31 5.81 5.73 .46 

aPritchard et al.  1988. 
b(P<.05);  c(P<.01);   d(P<.10) 
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Programmed -Ad libitum System
for Steer Calvesa

 Ad lib 2.8 lb 
ADG 

2.8 lb /  
Ad lib 

ADGb 3.57 3.14 3.42 

DMI c 20.54 16.67 17.91 

F/G 5.77 5.34 5.25 

DOF 152 178 163 
aPritchard et al.  1988. 
btreatment effect (P<.10) 
ctreatment effect (P<.001) 
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Restriction Influence on Quality Grades

Source Treatments Choice, %
Hicks et al. 100 v 85 61 v 42
Hicks et al. 100 v 89 47 v 38
Hicks et al. 100 v 80 96 v 63
Lofgreen 100 v 86 92 v 67 *
Pritchard et al. 100 v 81 80 v 57 *
* at common final body composition
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Meeting Nutrient Requirements

Batching

Mixing 

Composition Drift

4667.1729.0328.7325.024

4667.0127.8927.3224.753

4606.9826.6126.9624.812

4447.0025.3926.0524.341

GainF/G
DMI 
112

DMI 
84

DMI 
56

Off
Load

Bunk Management - Mixer

RP 0690
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4667.1729.0328.7325.024

4667.0127.8927.3224.753

$$--9.9.4141

4606.9826.6126.9624.812
$20.68

4447.0025.3926.0524.341

GainF/G
DMI 
112

DMI 
84

DMI 
56

Off
Load

Bunk Management - Mixer

RP 0690
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Feeding Younger Cattle
High corn prices           heavier placements

Heavier placements will be:

Older
Less muscle growth
More Adipose in daily gain
May exhibit Compensatory Intake

Feeding Quality ForumFeeding Quality Forum

Feeding Younger Cattle

700 -1300 lb Calf-fed 950-1400 lb Yrlg

Diet at 70Mcal/cwt NEg
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Feeding Younger Cattle

700 -1300 lb Calf-fed

44% EE in LWG

950-1400 lb Yrlg

58% EE in LWG

Diet at 70Mcal/cwt NEg

Feeding Quality ForumFeeding Quality Forum

Feeding Younger Cattle

700 -1300 lb Calf-fed

44% EE in LWG

2.25 Mcal / lb LWG

950-1400 lb Yrlg

58% EE in LWG

2.73 Mcal / lb LWG

Diet at 70Mcal/cwt NEg

Feeding Quality ForumFeeding Quality Forum

Feeding Younger Cattle

700 -1300 lb Calf-fed

44% EE in LWG

2.25 Mcal / lb LWG

3.21 lb DMI / lb gain

DMI m 8.75 lb/d

950-1400 lb Yrlg

58% EE in LWG

2.73 Mcal / lb LWG

3.90 lb DMI / lb gain

DMI m 9.45 lb/d

Diet at 70Mcal/cwt NEg
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Cattle Comfort - TNZ

Increased value for providing comfort

Mud       Heat        Wind ChillMud       Heat        Wind Chill

Shade                               Sprinklers
Pen grooming                  Buildings?
Space per head                Wind breaks 

Feeding Quality ForumFeeding Quality Forum
Feed Schedule and Steer Performance

Summer 84 d

Treatment P

AM AM PM

vs vs vs

AM PM AP PM AP AP

ADG 4.27 4.82 4.56 .01 .10 NS

DMI 22.94 22.84 22.26 NS NS NS

FG 5.36 4.73 4.89 .01 .01 NS
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Figure 1.  Performance of cattle fed different grain mixtures 
(5 trial summary).

Stock et al 1985

Corn Energy Content

Source:  Owens et al., 1997

3.73cSteam rolled

3.26bDry rolled

3.56aWhole

ME, MCal/kgProcessing method

Comp S Loerch

Published starch digestibility of corn 
grain

Modified from Owens et al., 1986
6.3397.81.315.682.8

Steam    
flaked

6.9093.54.313.777.7Ground

6.8591.72.817.058.9Whole

Feed/Gain
Total 
tract

Large 
intestine

Small 
intestineRumen

Processing 
method

Comp S Loerch
Vander Pol et al., 2006

UNL  MP 88-A

a replacement for 50/50 HMC/DRC.
b linear (P < 0.01).
c quadratic (P < 0.01).

121137144138178-
Energy  
Value, %

5.925.685.786.106.066.52F/Gb,c

23.324.426.025.224.624.0DMI c

3.924.274.314.114.073.65ADG b,c

5040302010Control

WDGS, %a

Diet is 2.7% higher Diet is 2.7% higher NEgNEg

Vander Pol et al., 2006

UNL  MP 88-A

a replacement for 50/50 HMC/DRC.
b linear (P < 0.01).
c quadratic (P < 0.01).

121137144138178-
Energy  
Value, %

5.925.685.786.106.066.52F/Gb,c

23.324.426.025.224.624.0DMI c

3.924.274.314.114.073.65ADG b,c

5040302010Control

WDGS, %a

15%  NEg

Vander Pol et al., 2006

UNL  MP 88-A

a replacement for 50/50 HMC/DRC.
b linear (P < 0.01).
c quadratic (P < 0.01).

121137144138178-
Energy  
Value, %

5.925.685.786.106.066.52F/Gb,c

23.324.426.025.224.624.0DMI c

3.924.274.314.114.073.65ADG b,c

5040302010Control

WDGS, %a

WDGS WDGS NEgNEg 60 60 McalMcal/cwt/cwt
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1 Shrunk 3%.;  2 HCW/0.625.;  3 Based on Adjusted HCW.;  a,b Means differ (P < 0.05).

L, 0.010.0926.66b6.52b6.26a6.16aF/G3

L, 0.010.22824.71b24.54b24.50b23.35aDMI

NS0.0633.723.783.943.79ADG3

Q, 0.169.81359b1368ab1391a1370ab
Adj. Final 
BW2

NS1.9838839840840Initial BW

ResponseSEM3020100

BFrac Level, %

Cumulative Steer Performance

a Dry matter basis.  Included supplemental Vitamins A, D, and E. 
Contained 30 g lasalocid/T.

b Laboratory determinations.

4.3084.2524.1884.168GE, Mcal/kgb

8.726.776.593.92EE, %b

11.6611.4811.5811.72CP, %b

0.300.300.300.30TM Salt

0.250.250.250.25Ammonium Cl

3.102.552.001.45Limestone

3.725.346.958.30SBM, 44%

30.0020.0010.000Germ

52.6361.5670.5079.70Corn

10.0010.0010.0010.00Beet pulp

3020100Item

% Germ

Germ Metabolism Study Diets

‡DMI : 10 & 20 v 30 (P < 0.09).
OM digestion : 0 v 10 (P = 0.08).
N retention : 0 v 20 (P = 0.08).

NS0.7276.076.277.477.8N
L0.010.4492.08d3.13e4.64f4.43fN retention, g/d‡

Q0.011.0688.9e86.6e88.2e81.9dEE‡

NS4.1664.570.469.870.8ADF

L

L

L

L

L, Q

a Least square means.
b n = 5.
c Probability value for diet; L = linear; Q = quadratic.
d, e, f Means differ (P < 0.05).

NS3.4162.067.867.267.8NDF

.0010.50184.34d87.10e88.36e89.74fOM ‡

.0010.59681.68d84.59e85.77e87.96fDM

Digestibility, %

0.010.0253.48d3.57e3.59e3.62eDE, kcal/g

0.0161.7935e755d775d674dDMI, g/d‡

P < cSEM3020b100

% Germ

Influence of Dietary Germ Level on Feed Utilizationa

L, 0.110.0982.502.392.342.26Yield Graded

a L = Linear; Q = quadratic : P value.  NS = P > 0.15.
b (HCW/Shrunk final live weight)* 100.
c 4.00 = Slight0; 5.00 = Small0.
d Calculated from regression equation.

L, 0.050.1254.854.934.915.28Marbling c

NS0.0741.611.581.471.55KPH, %

NS0.0200.370.370.360.34Ribfat, in

L, 0.080.21013.9014.4814.5014.53REA, in2

NS6.2849855869857HCW, lb

NS0.25762.1262.2462.1462.49Dress, %b

ResponseaSEM3020100

BFrac Level, %

Influence of Dietary Germ Levels on Carcass Traits


