Mik production and components

Milk, kg

30
40
50
60

Fat

3.3
990
1320
1650
1980

Protein

3.1
930
1240
1550
1860

Lactose

4.9
1470
1960
2450
2940



Carbohydrates

Milk production is limited by glucose supply (Kronfeld,
1976);

/2 g of glucose is necessary for each kg of milk

(Kronfeld et al. 1968);

For a production of 40 kg/d, 3 kg of glucose are

necessaly,



Carbohydrates

Carbohydrates (CHO) rapresent 65-70% of the diet
100-(Ash+CP+EE);

Only non structural carbohydrates (NFC) are a suitable
substrate to supply glucose

100-(Ash+CP+EE+NDF);
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NFC Compositions

Starch 70-90%
Sugar
Pectins

Volatile Fatty acids (Silages)



Rumen degradable Starch

Supply energy for microbial growth:
1kg of fermented CHO - ~220 g microbial protein;

This correspond to about il 5% of protein requirement for a cow
producing 40kg/d;
Within certain limits rumen degradable starch can stimulate DM

Intake through a greater rumen bacterial growth;

The increase of 1 kg deqg. starch — +0.48kg of milk
(Nocek and Tamminga, 1991)



Rumen degradable Starch : limits

Large amounts of deg. Starch will produce an excessive
guantity of VFA (propionate and lactic):

- low ruminal pH;

- reduction of ruminal activity;

- reduction of fiber digestibility;

- reduction of intake, milk fat and in same cases

reduction of milk production



Rumen degradabl e starch

varies:

-Type of grain (corn, barley, wheat,...)

-Particle size

-Conservation method (dry or silage)



Rumen degradable starch : Sources

100+
95+
90+
85
80
757
70+
65
60+
SEN
50-

Deg. Ruminale %
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Wheat Barley Corn  Sorghum Sugars




Rumen degradable starch :

Conservation method

Deg. Ruminale %

100+
95+
90+
85+
80+
757
70+
65
60+
55
50-

Essic. Insil.




Rumen degradable starch :
Particle size

95-
90- Bl Barley
g5 - E Corn
80-
75-
70-
65-
60-
55-
50-

Deg. Ruminale %

coarse medium fine
I



Intestinal dig. Starch (IDS)

Theoretically is the most efficient method to supply

glucose to the udder;

Increasing 1 kg of IDS -~  +2.28 kg of milk

(Nocek and Tamminga, 1991);

Allows to reduce the rumen load of fermentable

starch;



Limitsto IDS

It seems like there are limit on the amount of IDS;

Older literature indicate a maximum of 1.5 kg/d;

Most recent research have obtained 3.0kg/d of IDS;
Starch not digested in the intestine - feces. It is a net
loss!!!;

Particles greater then 1 mm can limit intestinal

digestion (Owens et al, 1986)



|DS of corn starch

100+

dig. intest %

whole cracked ground whole flakes
wet




Separation of Corn Kernels and Large
Kernel Fragments Using Sieving




Losses of starch




Subclinical ruminal acidosis (SARA)

Ruminal fluid:

Normal )H>5.8
Warning 0H 5.5-5.8
Acidosis OH <5.5

e The measurament should be performed on a large number of
animals and less than 25% should have ruminal pH lower 5.5.
e In practice the measuraments should be performed on at least
12 animals:
e Normal max 1 animal pH <5.5
e Warning 2-4 animals pH <5.5
e SARA >4 animali pH <5.5 (Oetzel, 2001)
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Loctic Acidosis
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Subclinical ruminal acidosis sub-clinica
(SARA)

6 dairy farms In Veneto (Morgante e coll., 2004)
o 1 Normal

o 2 Warning

o 3 SARA

SARA Is present in our farms more than we
previously thought.

The continuous increase in milk productivity can
only increase the problem. There Is a need for a
greater awareness relative to this problem..




[Rapid metabolization of lactic acid

Propionic Bacteria

Lactic ac. —- Propionic ac.

l. i -



rModifying rumen bacteria population
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[ Effect of Temp°and diet on ruminal pH ]
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(Mishra e coll, 1970)




Effegt of corn to barley ratio on milk production

Cofn:Barley 100:0 75:25 50:50 25:75 0:100  Effect
DM}, kg/d 22.8 221 21.3 195 19.6 L
Star ch digested:
Rumen, % intake 41.6 60.6 609 744 74.4 L
Post rumen, % intake  49.0 328 330 210 21.8 L
Post rumen, kg/d 3.6 2.3 2.3 1.4 1.4 L
Wholetract, % intake 90.8 935 938 954 96.2 L
NDF digested, % intake 51.6 505 458 46.5 46.5 L
Rumen pH 5.91 582 585 582 5.79 L
Ac:prop 2.47 200 190 1.76 1.80 L
Milk prod., kg/d 26.9 2718 266 252 22.6 L
Fat, % 3.58 337 350 341 3.91 NS
Fat , kg/d 0.97 094 092 0.85 0.86 L

Overton et al, 1995



Guidelines for high producing cows

Starch should represent 23-28 of the diet.

Low fiber diets (28-30% NDF) should use starch
sources less fermentable in the rumen (corn
rather than barley or high moisture corn)

The goal Is to maximise rumen degradable starch
to stimulate rumen microbial growth without
causing ruminal acidosis.



