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Forage NDF Content

40% 45% 50%

Diet NDF forage % Diet Concentrate

24% 40% 47% 52%

21% 48% 53% 58%

18% 55% 60% 64%

High 
IVNDFD

Low 
IVNDFD

Coping with high feed prices



Forage NDF Content

40% 45% 50%

Diet NDF forage lb. Concentrate DM

24% 20 23.5 26

21% 24 26.5 29

18% 27.5 30 32

High 
IVNDFD

Low 
IVNDFD

Assumed 50 lb. DMI

Coping with high feed prices



Forage NDF Content

40% 45% 50%

Diet NDF forage Concentrate ($/cow/d)

24% $3.00 $3.53 $3.90

21% $3.60 $3.98 $4.35

18% $4.13 $4.50 $4.80

High 
IVNDFD

Low 
IVNDFD

Assumed concentrate price of $0.15 per lb. DM

Coping with high feed prices



Variation in Silage CP%
NRC-2001

Forage n Avg. SD

Legume Silage 8576 20.0 3.0

Grass Silage 4401 12.8 3.7

Wheatlage 471 12.0 3.0

Corn Silage

32-38% DM

1033 8.8 1.2

Sorghum Silage 1168 9.1 2.6



Variation in Silage NDF%
NRC-2001

Forage n Avg. SD

Legume Silage 8567 45.7 6.5

Grass Silage 4390 60.7 7.5

Wheatlage 471 59.9 7.4

Corn Silage

32-38% DM

1033 45.0 5.3

Sorghum Silage 864 60.7 8.2



Average Composition of Hays
NRC-2001

Forage CP% NDF%

Legume Hay 20.2 39.6

Grass Hay 10.6 64.4

Coastal Hay 10.4 73.3

Oat Hay 9.1 58.0

Sudan Hay 9.4 64.8



CP & NDF Contents of Grass-Legume 

Silages (Predominantly Legume)
Dairy NRC, 2001

DM Basis 1 Std Dev Average 1 Std Dev

CP

Early Cut

Late Cut

18%

16%

20%

18%

22%

20%

NDF

Early Cut

Late Cut

40%

51%

42%

54%

44%

57%



CP & NDF Contents of Grass-Legume 

Silages (Predominantly Grass)
Dairy NRC, 2001

DM Basis 1 Std Dev Average 1 Std Dev

CP

Early Cut

Late Cut

16%

13%

18%

15%

20%

17%

NDF

Early Cut

Late Cut

49%

58%

50%

62%

51%

66%



Lignin Content of Grass-Legume Silages 
Dairy NRC, 2001

DM Basis Average

Predominantly Grass

Early Cut

Late Cut
5.0%

6.5%

Predominantly Legume

Early Cut

Late Cut
6.7%

8.4%



NRC (2001) Dairy TDN

TDN 1-X =

tdCP + (tdFA x 2.25) + tdNDF + tdNFC -7



TDN Content of Grass-Legume Silages 
Dairy NRC, 2001

DM Basis Average

Predominantly Grass

Early Cut

Late Cut
61%

54%

Predominantly Legume

Early Cut

Late Cut
57%

52%



üTDNI more related to DMI than TDN%



üDMI related to digestion rate



Digestion Rate for Alfalfa or Grasses
Hoffman & co-workers, JDS, 1993

DM Basis DMD Rate NDFD Rate

Alfalfa, late bud 16%/h 9%/h

Bromegrass, boot 5%/h 5%/h

Orchardgrass, boot 8%/h 7%/h

Perennial Ryegrass, boot 9%/h 7%/h

Timothy, boot 5%/h 3%/h



Average Silage TDN1x% & NFC%
NRC-2001

Forage TDN% NFC%

Legume Silage 56.6 23.7

Grass Silage 55.7 18.6

Wheatlage 57.2 17.8

Corn Silage

32-38% DM

68.8 40.0

Sorghum Silage 56.7 22.2



Average Composition of Corn Silage
NRC-2001

Corn Silage CP% NDF% TDN% NFC%

<25% DM 9.7 54.1 65.6 30.3

32-38% DM 8.8 45.0 68.8 40.0

>40% DM 8.5 44.5 65.4 41.1





Fiber

% Deviation DM CP NDF

Haylage (9)

Avg. 21 18 15

Min 5 3 5

Max 45 52 25

Corn Silage (11)

Avg 12 11 9

Min 1 3 1

Max 55 30 19

Percentage deviation across bunker face on 

nine New York dairies(Stone & co-workers, 2003)



DM Content of Mixed Hay -Crop Silages

1 Std Dev Average 1 Std Dev

Dairyland
2002 -2007

n=16k/yr.
34% 44% 54%

Dairy One
2002 -2007

n=10k/yr.
29% 39% 49%



CP Content of Mixed Hay -Crop Silages

DM basis 1 Std Dev Average 1 Std Dev

Dairyland
2002 -2007

n=16k/yr.
17.5% 20% 22.5%

Dairy One
2002 -2007

n=10k/yr.
16% 19% 22%



NDF Content of Mixed Hay -Crop Silages

DM basis 1 Std Dev Average 1 Std Dev

Dairyland
2002 -2007

n=16k/yr.
37% 42% 47%

Dairy One
2002 -2007

n=10k/yr.
43% 49% 55%



DM Content of Corn Silages

1 Std Dev Average 1 Std Dev

Dairyland
2002 -2007

n=13k/yr.
29% 37% 45%

Dairy One
2002 -2007

n=19k/yr.
23% 34% 45%



NDF Content of Corn Silages

DM basis 1 Std Dev Average 1 Std Dev

Dairyland
2002 -2007

n=13k/yr.
37% 43% 49%

Dairy One
2002 -2007

n=19k/yr.
38% 44% 50%



30-h ivNDFD (adapted from Allen, 2003) vs. NDF digestibility 

calculated using NRC-01 lignin equation

Whole-Plant

Lignin, % DM

Calculated 

NDFD 30-h ivNDFD

2.1 62 60

3.1 57 45

4.2 53 30



üDMI related to NDF & IVNDFD



Control bm3 SE (P <)

DMI, kg/d 24.2 25.4 0.7 0.001

Milk, kg/d 37.7 39.4 1.5 0.0001

Fat, %

kg/d

3.67

1.36

3.59

1.40

0.1

0.04

0.10

0.02

Protein, %

kg/d

3.08

1.15

3.07

1.20

0.05

0.04

NS

0.001

Least - square means from meta - analysis on data 
from 11 trials with 17 treatment comparisons 
published in the JDS since 1999



Starch Content of Corn Silages

DM basis 1 Std Dev Average 1 Std Dev

Dairyland
2002 -2007

n=13k/yr.
23% 30% 37%

Dairy One
2002 -2007

n=15k/yr.
24% 31% 38%



Impact of corn silage starch content on 
starch content of low - starch diets or corn 
content of high - starch diets

Corn silage 
starch content

% unit Starch 
increase 1

% unit Corn 
reduction 1

30% vs. 23% 2.5% 4%

37% vs. 23% 5% 7%

1Assumes 35% corn silage in diet DM



Visit my website

http://www.uwex.edu/ces/dairynutrition/

http://www.uwex.edu/ces/dairynutrition/

