Formulation and Feeding Strategy for High
Producing Dairy Cow
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Importance

High milking cows are under heavy
nutritional/metabolic load

The lag time between milking peak and intake peak
exaggerates the stress
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Milk Production, DMI and Body Weight Changes during Lactation
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Energy Balance During Lactation

MEAN ENERGY BALAMNCE
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Importance

Vulnerable to metabolic diseases

Strong economical impacts
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Major Metabolic Diseases for High-producing Cows

pH
e Acidosis: Low rumen pH due to high

starch intake and rapid propionate
fermentation.



Major Metabolic Diseases for High-producing Cows

Ketosis: High ketone bodies in body-fluid. Most
likely due to rapid mobilizing body fat to meet
energy requirement for peak lactation.



Major Metabolic Disorders for High-producing Cows

Milk fever: Low blood calcium due to insufficient
supply of Ca from absorbed Ca or inability of
mobilizing reserved calcium for milk production.




Dealing with Challenge- Feed and Feeding Approach

Many of the metabolic disorders of high producing
dairy cow can largely be prevented via dietary
formulation and proper feeding strategy, although
some of them may be genetically related.



Dealing with Challenge- Feed and Feeding Approach

Main objectives: Maintaining optimum rumen
function and high feed intake.




Forage and Roughage for High Producing Dairy Cows

Use best quality forage/roughage for peak lactation




Forage and Roughage for High Producing Dairy Cows

40%, 30% (
).

—Forage and roughage normally shall not
less than 40% of the total diet (though In
some cases may be as low as 30%, all on
DM basis).



Forage-roughage evaluation

Digestibility and intake are at least equally
Important.

Rate of digestion and rate of passage largely
decide roughage intake.



Forage-roughage evaluation

Animal trials: digestibility, intake and performance.

Need experimental animals, extended trial time, high
costs

In vitro and in sacco, Needs donor animals



Forage-roughage evaluation

Chemical analysis

N
A
C

DF: Lignin in NDF, Silicon in NDF
DF: Insoluble N and resistance starch

P may represents degree of maturity

within a variety or pieces
Crude Fiber ?



Forage-roughage evaluation

Sensory evaluation of forage-roughage:
Appearance, color, leave/stem ratio etc. Given

great attention in the field




Harvest-storage of forage/roughage

Silage: cuting short, quick, press firm
- . T0%(65-75%)

Optimun harvest stage: Dough-early dent
-:moisture 70% (65-75%).

Hay: harvest time and moistrue.
. haylage 50%(40-60%) ,

Optimal moisture: 50% (40-60% ), May need preservatives.



Effects of physical forms and processing on Roughage

Ground, pelleted vs chopped

Silage vs hay



Formulation guidelines based on fiber content

* NDF >25%, ADF>19%, CF?>1/%
* NDF

Effect of NDF source and particle size

. NDF (eNDF)
Effective NDF (eNDF) need good data base



NDF ADF %DM

NDF NDF ADF
19 25 17
18 27 18
17 AY 19
16 31 20

15 33 21




eNDF ( NDF%)

100% 34%
98% 23%
98% 23%
92% 10%

60% 4%
4%




Grain and Other Energy Ingredients




Factors effecting ruminal starch fermentation rate

- > > > >

Types of grains: Oats>wheat>barley>corn>grain

sorghum




Factors effecting ruminal starch fermentation rate

y ( )

Processing methods and degree
rolling
grinding
steam flaking
reconstitution

high moisture grain



Effect of steam Flaking on Starch hydrolysis
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Effect of steam Flaking on Starch hydrolysis

DR SF40 SF27
DMI kg/d 25.7 25.4 23.8
kg/d 310 33.3 31,7
3.5FCM kg/ 30.4 31.7 29.4
d
IDMI  1.22 1.31 1.35
FCM/DMI  1.18 1.24 1.26



Effect of steam Flaking on Starch hydrolysis




High High moisture and reconstituted grains




Fat

. 6%
Dietary fat for high producing cows: normally shall
not exceed 6%

The use of full fat soybeans and whole cotton seeds

Inert fat or protected fat



Soyhulls and Other Highly Digestible
Fibrous Ingredients

Good energy feeds for ruminants

Roughage factor in nature

Positive associate effect for fiber digestion



Composition of Soyhulls and Some Other by-Products

ltem
Soyhulls Beet pulp Distillers  Brewers
grain grain
CP 12.0 8.7 24.7 25.9
ADF 47.0 18.8 19.7 19.0
NDF 63.0 35.8 39.2 50.8
Lignin (L) 1.9 1.5 4.7 4.9
L/NDFx100 3.0 4.2 12.0 9.6
NDF dig.? 100 96 83 63
%in sacco.



Soyhulls Replacing Concentrate for Lactating Dairy Cows

Measurements SH Replacement, %

o) 25 50

Feed Intake, kg/d 18.4 18.6 18.5
Milk, kg/d 27.7 28.4 27.6

4% FCM kg 26.2 27.6 27.3

milk Fat, % 3.63 3.85 3.90

Feed Costs, $

/| Head/d 2.47 2.45 2.38
Vs Control -.02 -.09

FCM/100 kg 0.42 8.88 8.73
Vs Control -.54 -.69



Soyhulls in High Roughage Diets for Growing Cattle

Diet
Gain (kg/d)
Gain/100 feed
100% roughage 48 7.7
12% conc. (corn) .66 10.9
25% conc. (corn) .76 11.5
50% conc. (corn) .98 13.1



Preventing Acidosis in High Producing Cows
at Peak Lactation

- 2-4 )

Challenge or lead feeding: feeding moderate,
Increasingly
amount of concentrate (2-4 wks) prior to calving

. TMR TMR
Using TMR or the TMR concept



Preventing Acidosis in High Producing Cows
at Peak Lactation

Partially replace grain with soyhulls or other high
energy fibrous ingredients

Use of buffers (0.8-1.2% of DMI)



Preventing Acidosis in High Producing Cows
at Peak Lactation

. 3 70 DFM

Feeding direct fed microorganism (DFM) 3 wks prior to
calving and continuing through day 70 of lactation

DFM Bacillus, Lactic acid bacteria,Yeasts.

y (?)

Use of ionophores (?)
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Meeting Protein (AA) Needs of High Producing Cows

MP=MCP+UCP+ECP

MP: Metabolism protein entering
In small intestine

MCP: Microbial protein

UCP: Ruminal un-degradable protein

ECP: Endogenous crude protein
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Meeting Protein (AA) Needs of High Producing Cows

. Dietary protein.

: (RDP):

ruminal degradable protein: NPN and Natural protein

- UCP( ) :

ruminal un-degradable protein by-pass protein) small intestine
digestible and undigestible fractions
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Meeting Protein (AA) Needs of High Producing Cows

. RDP
MCP

Providing sufficient (but not in excess) natural RDP for
maximum MCP syntheses

Starea

Feeding urea or other NPN to high producing lactating
cows Is often a waste (Starea may be an exception).
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Meeting Protein (AA) Needs of High Producing Cows

( )

Providing enough (but not in excess)
UCP (AA) for the balance of MP (AA) needs.




UDP of Some Feed Ingredients

CP UDP (as CP%)

Blood Meal 95 71-77
Corn Gluten Meal 65 64-75
Cotton Seed Meal 45 40-48
Peanut Meal 52 9-13
SBM 54 31-48
46 58-69

SBM screw pressed




High By-pass Protein High Fat Special Dairy Feeds

— Roasted or jet-sploded full fat soybeans with high
by-pass protein

— Extruded high fat —high by-pass protein
concentrate for dairy cows.
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C 0 025 050 075 14
103 884 873 846 859 805
110 867 89 87 8.3 819
116 856 8.6 854 829 85
122 852 846 855 848 826
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Feeding Dry Cow and Transition Cow

y ( ) 3 - 2

Transition Period: 3 wk pre-and 2 wk post- carving

Adjust diet according to body score and reach
target BWt gain during dry period
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Feeding Dry Cow and Transition Cow

- (2-4 )

Feeding moderate,increasingly amount of concentrate (2-4 wks)
prior to calving
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Feeding Dry Cow and Transition Cow

(10-14 d)
(PTH)

— Low calcium diet (10-14 d) prior to calving




PTH

. 1.25 dihydroxyvitamin D (
)



Ca, g/d
40
18
46
15
162
14
173
13

2/17
0/14
6/14
0/10
7/11
0/6

5/18
0/7

12

43

64

28
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Feeding Dry Cow and Transition Cow

. (DCAD)
/| (KCI, NaCl..)
(MgCl,, NH4CI, HCL..)
PTH
Adjust dietary cation-anion difference (DCAD): Reduce
sodium/potassium and increase anions in the diet prior to

calving to create a temporary acidic physiological
condition to stimulate secretion of PTH



DCAD
» DCAD (Na*+K+) - (CI-+S°)
. DCAD < 0

. oH 6.2-6.8
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(530)757-1171

e-mail: bxiong@hotmail.com

bxiong@263.net



