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One of the main goals in dairy
nutrition

. Is to feed high energy diets
. In large amounts

. While maintaining the cow in a normal
physiological state




Dairy cows need consistency in their
diets in order to maintain desired
milk, fat, and protein production.

_ Nutrient dense diets
. High intakes of dry matter
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Justification

. TMR Goal i balanced ration in every bite

Intake and eating behavior affected by
. Feed quality and availability
ndividual animal preferences
Ration particle size

. Ration dry matter content

. Feed types




Fiber and Rumen Health

Balancing needs of high-producing cows
High energy diet (concentrates)
. Adequate fiber (provided by forages)

If this balance is upset

Rumen pH drops, SARA occurs 743 AT 3
. LDA and laminitis often result #\\J)
Forage NDF, forage type e R
and particle size affect
ration fiber content
and digestibility- help
prevent these problems if fed properly




Measuring Effective Fiber

. As the particle size and fiber decrease roughage
value decreases.

. Physically Effective NDF (peNDF)

. Quantification of the roughage value.

. That fraction of feed that stimulates chewing activity
(Mertens, 2001)

PeNDF =% > 1.18 mm X NDF




PeNDF

. peNDF is necessary to prevent SARA; milk fat
depression; reduced DMI, fiber digestion, and

Increased laminitis (NRC 2001)

. The concept of peNDF incorporates the
chemical NDF content of the diet in a manner
that predicts the physical effectiveness of the
diet (Mertins, 1997)



Figure 2. Ruminal fermentation as a consequence of adaptation due to pH regulation.
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Economic Impact of Feed
Particle Size and peNDF

Disease Cost per Case Incidence %
LDA $340 3.5
Acidosis $150 -
SARA $75 15-40
Laminitis $327-$346 11.6

Guard, 1996 and NAHMS Dairy 2002



How do we affect rumen pH ?

Forage amount in the

ration
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The amount and

grains

How the diet Is fed

5

Physical form

5

The addition of additives
such as registered live

yeasts




How do we affect rumen pH ?

Forage amount in the ration
Ration Balancing

How the diet Is fed

TMR

Physical form
Particle size
Additives
Yeasts improve fiber digestion




Single day rumination time
produced by feeding different
sized straw fractions

Rumination % of Long Straw

time (min) Rum. Time
Long straw 528 100%
Pass 2.80 mm/ 454 89%
(retained on 1.18 mm)
Pass 1.18 mm 208 39%

(retained on 0.60 mm)

J.G. Welch, unpublished data



Resistance to flow from the
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Poppi et al., 1980



ROUGHAGE

Intake aliva
HCO,

HPO,?

Absorption

H Passage
p ‘ < 1.18-mm)

Organic Acid Production

N

Factors affecting rumen pH




Measuring Particle Size

ook at it and guess!










ASAE Separator




Penn State Particle Separator
(PSPS)
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Some Penn State Research
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Haylage studies
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DMI kg/d

24 +

23

22+

21 1

20

23.3

22.1

20:9

Intake

L, P <0.001

SH

MSH

MLG

LG

NDFI kg/d

®73

L, P =0.002

SH MSH MLG e



TMR and Corn
PARTICLE SIZE

SH LG
TMR TMR
Sieve Size
> 19.0-mm ! 16
8.0-19.0-mm 56 50
1.18-8.0-mm 34 30
<1.18-mm 4 4




DMI kg/d

28 1

27

26 1

25

Intake and Corn Silage

P=0.22

27.12

26.65

SH

LG

NDFI kg/d

8.4 -
8.3 -
8.2 1
8.1 1

7.9 -
7.8 1

7.7

g31 P = 0.001

SH

LG



min/kg NDFI

50 1

45 o

40 1

35 1

30

Chewing Activities -haylage

EATING

44.9 456
L, P <0.001
36.7
35.7
SH MSH MLG LG

. RUMINATING

. L, P=0.003

LDL 75 A A751 75.7‘
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Rumen pH

FEEDING
j TRT pH!
6.6
SH 6.09
6.4 -
MSH 6.13
6.2
H Y[e 6.15
~ Ne 6.04
5.6

hr



Sumrary
Reducing ration particle size:

A | TCA, meal patterns

A Small effects on pH
Al DMI, DMD

A Total VFA concentration



