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Anatomy of the adult digestive tract
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Schematic summary of nitrogen utilization by the
ruminant. Source: Satter, 1978. Minnesota Nutrition
Conference Proceedings.
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PERCENTAGE RELATIONSHIP OF A CALF'S
STOMACH COMPARTMENTS WITH INCREASING
AGE

Age (weeks)

Stomach
compartment 0 4 8 12 16 20-26 34-38

% of total weight

Rumen-
reticulum 38 52 60 64 67 64 64

Omasum 13 12 13 14 18 22 25
Abomasum 49 36 27 22 15 14 11

Source: Warner and Flatt. 1965. In R.W. Dougherty, ed.
Physiology of Digestion in the Ruminant.
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FATTY ACID PROFILES OF COMMON FAT SOURCES

Choice
white  Yellow Poultry Soybean
Fatty acid Profile Tallow grease grease fat oil
% of fatty acids

Myristic C14:0 3.1 1.5 1.3 1.1 0.0
Palmitic Cl6:0 25.8 235 17.6 238 11.5
Palmitoleic C16:1 4.3 34 2.3 9.6 0.0
Stearic C18:0 204 12.0 10.2 4.7 4.0
Oleic C18:1 39.1 443 459 429 24.5
Linoleic Cl18:2 2.3 10.7 20.3 16.8 53.0
Linolenic C18:3 1.3 3.1 0.9 0.9 7.0

0
Iﬁ;iumte (f’ 490 622 699 704 845
0
Z;Lite ; /o 51.0 378 300 296 155
Eszgi/sat 11 L6l 241 241 5.4:1

Source: National Renderers Association (1992)
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SUMMARIZATION OF MINERALS IN DAIRY RATIONS

Deficiency
symptoms
and
associated Feed  sources
Mineral Function(s) || problems for dairy cattle
Calcium Bone and || Rickets; slow || Alfalfa and other
(Ca) teeth growth and || legumes; ground
formation; poor bone || limestone;
blood development; ||dicalcium
clotting; easily phosphate;
muscle fractured steamed  bone
contraction. ||bones; reduced || meal
12% in || milk yield;
whole milk. |Imilk fever is a
disturbance of
normal
calcium
metabolism.
Phosphorus ||Bone  and||Fragile bones;|| Monosodium,
(P) teeth poor growth; || monoammonium
formation; P|/low blood P|land dicalcium
1s involved||(less than 4-6| phosphates;
in energy ||mg/100  ml); |[steamed  bone
metabolism, || depraved meal; cereal
part of DNA || appetite grains; grain
and RNA.||(chewing of| byproducts; oil
.09% in || wood, hair and || seed meals.
milk. bones); poor
reproductive
performance.




Sodium (Na) || Acid-base Craving  for||Common  salt
balance; salt; reduced||and buffer
muscle appetite; if || products.
contraction; ||very  severe:
nerve incoordination,
transmission. || weakness,

shivering, and
death.

Chlorine (Cl) || Acid-base Craving  for||Common  salt
balance; salt; reduced| and commercial
maintenance || appetite. supplements.
of osmotic
pressure;
manufacture
of
hydrochloric
acid in
abomasum.

Magnesium || Enzyme Irritability; Magnesium

Mg) activator; tetany; oxide; forages
found in || increased and mineral
skeletal excitability. supplements.
tissue  and
bone.

Sulfur (S) Rumen Slow growth; || Elemental
microbial reduced milk||sulfur; sodium
protein production; and potassium
synthesis, reduced feed || sulfates; protein
especially efficiency. supplements;
when legume forages.
nonprotein

nitrogen  is
fed; found 1n
cartilage,

tendons, and




amino acids.

Potassium Maintenance || Decrease  in|| Legume forages;
(K) of electrolyte || feed  intake; || potassium
balance; loss of hair||chloride;
enzyme glossiness; potassium
activator; lower  blood || sulfate.
muscle and milk
function; potassium.
nerve
function.
Iodine (1) Synthesis of||Big neck in||lodized salt,
thyroxine calves; trace
(hormone). || goitrogenic mineralized salt
substances and EDDI
may cause || (ethylene
deficiency. diamine
dihydroiodide).
Iron (Fe) Part of || Nutritional Forages; grains;
hemoglobin; ||anemia. trace
part of many mineralized salt
enzyme and commercial
systems. supplements.
Copper (Cu) |[Needed for||Severe Trace
manufacture ||diarrhea; mineralized salt
of abnormal and commercial
hemoglobin; | appetite; poor || supplements.
coenzyme. growth;
coarse,
bleached  or
graying  hair
coat;
osteomalacia.
Cobalt (Co) || Part of || Failure of || Trace




vitamin B12; || appetite; mineralized salt
needed  or| anemia; and commercial
growth  of||decreased milk || supplements.
rumen production;

micro- rough hair

organisms. || coat.

Manganese || Growth; Delayed or || Trace

(Mn) bone decreased mineralized salt
formation; signs of estrus;||and commercial
enzyme poor supplements.
activator. conception.

Zinc (Zn) Enzyme Decreased Forages; trace
activator; weight gains; || mineralized salt,
wound lowered feed|| commercial
healing. efficiency; supplements,

skin problems; || and zinc
slow healing || methionine.
wounds;

listlessness.

Fluorine (F) ||[Not known ||Maximum safe || Rock phosphate
if it is||/level is 30|/ mineral.
essential for||ppm. Severe
ruminants; reduction in
has been | feed intake;
shown to bel||stiffness in
essential for||legs; enlarged
laboratory bones. A
animals. problem with

high fluorine
phosphates.

Selenium Functions White muscle|| Oil meals;

(Se) with certain || disease in ||alfalfa;  wheat;
enzymes; calves; oats; corn
associated retained (amount varies




with vitamin || placenta; with content in
E; maintains || improve soil);
the immune || reproductive commercial
system  to||performance; ||supplements.
combat lessen
disease. subclinical
mastitis.

Molybdenum || Part of the||Loss of || Widely

(Mo) enzyme, weight; distributed n
xanthine emaciation; feeds; deficiency
oxidase. diarrhea. is rarely a

problem.
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WATER INTAKE FOR DAIRY CATTLE

Temperature (F)

40° and
Weight (Ib) | Milk (Ib) below 60° 80°
gallons/day
Heifers
200 — 2.0 2.5 33
400 — 3.7 4.6 6.1
800 — 6.3 7.9 10.6
1200° — 8.7 10.8 ||14.5
Dry cows”
1400 — 9.7 12.0 ||16.2
1600 — 10.4 12.8 ||17.3
Lactating
cows’
1400 20 12.0 14.5 |[17.9
60 22.0 26.1 |24.7
80 27.0 31.9 |38.7
100 32.0 37.7 ||45.7

“Maintenance and milk production.

"Maintenance and pregnancy.
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Water intake = 4.22

(gal/day) + (0.19 X DM intake)
+ (0.108 x pounds of milk)
+ (0.374 x ounces of sodium)
+ (0.06 x minimum daily temperature
in F)
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COMPOSITION AND CHARACTERISTICS OF COLOSTRUM,
WHOLE MILK AND RECONSTITUTED MILK REPLACER (1
LB POWDER + 7 LB WATER)

Reconstituted
First Second Second Third Whole milk
Item milking milkingday day milk replacer

Specific  gravity, ; o6 1040 1.034 1.033 1.032
g/ml

Total solids, %  23.9 17.9 140 13.6 129 125

Fat, % 6.7 54 4.1 43 40 25
Nonfat solids, % 16.7 122 9.6 9.5 88 11.25
Protein, % 14.0 8.4 4.6 4.1 3.1 2.8
Lactose, % 2.7 39 4.5 47 5.0 variable
Ash, % 1.1 1.0 8 8 i variable
Vitamin A, g/100 :
m1295.0 190.0 95.0 74.0  34.0 variable
Immunoglobulins, 6.0 49 10 - 0

%
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PROTEIN SOURCES IN MILK REPLACERS

A. Optimum B. Good C. Inferior

Skim milk  Chemically modified Meat solubles

powder soy protein

Buttermilk Fish protein
Soy concentrate

powder concentrate

Dried whole : Distillers'  dried
Soy isolates

whey solubles

De-lactosed Brewer's dried

whey yeast

Casein Oat flour

Milk albumin Wheat flour
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EXAMPLES OF SOME CALF STARTERS

. 1
Grain starters

Ingredients (air dry basis)
Corn (cracked or coarse ground), % 43.5 29.0 57.0

Oats (rolled or crushed), % 28.0 20.0
Barley (rolled or coarse ground), % 20.0
Soybean meal, % 20.0 14.3 16.0

Distillers grains, % 9.0



Alfalfa, % 20.0

Molasses, % 5.0 5.0 5.0
Dicalcium phosphate, % T .6 9
Limestone, % 1.7 1.8 .8
TM salt and vitamins, % 3 3 3
Composition (DM basis)

Crude protein, % 18.5 18.0 18.5
TDN, % 82.0 81.5 81.4
ADF, % 8.0 8.8 9.2
Calcium, % 4 .9 .9
Phosphorus, % 5 S 5
Vitamin A, IU/Ib 1500 1500 1500
Vitamin D, IU/Ib 500 500 500
Vitamin E, IU/lb 11 11 11

'Hay may be offered free choice with starters 1 and 2.
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HEIFER GRAIN GUIDELINES ACCORDING TO
FORAGE QUALITY FOR 1.8 POUNDS PER DAY GAIN

Heifer weight
200- 500- 800- over
Forage Quality 400 700 1000 1000
Ib of grain/heifer/day
Legume-Grass
Excellent 2-3 0 0 0
Very good 3-4 1-2 1 0
Fair 4-5 4-5 3-4 3-4
Grass
Excellent 3-4 0-2 0 0
Very good 4-5 2-3 2-3 2-3
Fair 5-6 4-5 4-5 4-5
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COMMON FEED ADDITIVES

(o Jsa)

Additives

Function(s)

Recommendation

Anhydrous ammonia Source of nonprotein

(NH3)

Amprolium (Coriad)

nitrogen (NPN) for
ruminants; improves
fiber digestibility, and

serves as a forage
preservative.
Prevents and treats

coccidiosis in young
calves. Add 2.25
mg/lb of body weight
for 5 to 21 days to
milk or milk replacer.

Add 7 Ib/wet ton of corn
silage; 20 Ib/ton of baled
hay; 40 to 60 Ib/ton
administered as a gas for
1 to 3 weeks for straw or
corn stalks.

Calves may increase
weight gain 10 to 20 1b
in the first 16 weeks of
life. This improvement
does not always occur.
Calves may develop
disease organisms
resistant to the drug. No
advantage is observed in
older heifers or cows.
Check specific product
label for level and



Anionic salts Acidifies diets,

(MgSOQOsy, NH,CI, stimulating intestinal

CaCl,, NH,;SO,, absorption and bone

CaSOQy,) mobilization of
calcium, aiding in the
prevention of milk
fever.

Bentonite A clay mineral which

Beta-carotene

Buffers (see

magnesium oxide)

sodium bicarbonate,

swells 5 to 20 times in
the rumen and has
adsorption properties.
Adds bulk in the
ration and slows the
rate of feed passage.
Also used as a binder
in pelleting feed.

Source  of  beta-
carotene and vitamin
A. The corpus luteum
(yellow body) on the
ovary contains high
levels of beta-
carotene, which may
influence

reproduction. Immune
function may be
enhanced.

withdrawal time.

Add to close up dry cow
ration 2 to 3 weeks
prepartum. Increase
dietary  calcium to
between 150 and 180
grams. Remove anionic
salts after calving.

Bentonite can correct
milk fat depression due
to heavy grain feeding.
Add 5% (100 Ib/ton) in
the grain mixture. Fat
test will not increase
above normal. Cows
may consume large
amounts when offered
free choice.

Feed 180 to 300 mg/cow
starting 2 week
preparation until cow is
diagnosed pregnant. Not
routinely recommended.

sodium sesquicarbonate and

Choline

Involved with lipid
synthesis and
secretion from the

Cows with fatty liver
problems fed high grain
diets, ketotic cows, and



Fat (oil)

Ionophores
Monensin
(Rumensin) or
Lasalocid
(Bovatec)

Larvacide

Magnesium oxide

liver.

Source of
concentrated  energy
(2.25 times higher

than starch) that can
increase milk yield
and fat test.

Antibiotics
(coccidiostats) which
alter rumen
fermentation,

increasing propionic
acid and decreasing
acetic. Improves rate
of gain in heifers.

Prevents the
development of fly
larvae in manure.

Source of magnesium
(54% by weight).
Corrects milk  fat
depression. Increases
the uptake of milk fat

precursors at  the
mammary gland.
Alkalizing effect in
the rumen.

high-producing  cows.
Must bypass rumen to
be effective.

Early lactation (120 days
postpartum) when cows
are In negative energy

balance (losing body
weight). General
recommendation is 1
Ib/cow/day of
supplemental fat.

[llegal to feed to
lactating or dry dairy

cows. 60 to 300 mg/day
for heifers.

Cattle must consume it
daily.  Sanitation is
essential since it controls
only flies that breed in
manure.

Milk fat depression from
high grain feeding may
be corrected with .2
Ib/cow/day. More
response occurs when
combined with sodium
bicarbonate. It will not
raise test above normal.
Magnesium oxide is
unpalatable.



Methionine
(methionine hydroxy
analog, MHA)

Mineral—chelated

Niacin

Propionic acid

Propylene glycol

An essential amino
acid used in protein
and fat synthesis. Fat
test may increase.

Mineral is chemically
bound to organic
matter, which
increases  solubility
and absorption.

Water soluble B
vitamin that is needed
for energy
transformation, slows
fat mobilization,
controls fatty liver
and increases feed
intake.

Serves as a feed
preservative  which
acidifies the feed and
inhibits mold growth.
Normal acid in the
rumen of a cow.

Liquid or dry product
converted to blood
sugar in the liver of
the cow. Increases
circulating blood
glucose (sugar).

Milk yield responses are
not consistent. May help
fat test in top-producing
COWS.

No research to indicate

increased milk
production. May
improve immune
function.

Feed 6 mg/cow/day
from 2 weeks prepartum

to 10 weeks postpartum
to fat cows, ketotic-
prone cows and high-
producing cows.

Add 1/2 to 1-1/2% of the
feed. Level will depend
on feed moisture level
and length of storage.

Effective way of
preventing primary
ketosis by maintaining
blood sugar levels. It
must be administered
before cows go off feed
and may be unpalatable.
Some cows require
drenching. Administer 8
ounces twice a day until
ketones disappear from



Sodium bicarbonate
sodium
sesquicarbonate

Urea

Yeast

Zinc methionine

(Zin-Pro)

Maintain desired pH
(6.2 to 6.8) in the
rumen, which
improves feed intake
and digestibility,
corrects volatile fatty
acid production, and
can help maintain
normal milk fat test.

Source of nonprotein
nitrogen for
ruminants.

[rradiated yeast is a
source of vitamin D
and B-complex
vitamins. Changes the
fermentation pattern
in the rumen.

Source of  zinc.
Organic chelated form
plus methionine,

which is not degraded
in the rumen.

the milk (use ketone test
kit).

Feed 1/4 to 1/2
Ib/cow/day when corn
silage is the main forage,
during periods of heat
stress, when off-feed 1s a
problem such as during
the early postpartum
period, or when the
ration DM is low (below

50%).

Add 10 Ib/ton of wet
corn silage or 1%
incorporation into the
grain mix. Maximum of
4 1b of urea/cow/day.

No advantage in adding
yeast to livestock rations
with  sufficient  B-
complex vitamins. Yeast
will not persist in the
rumen because of acids
present. Consistency of
the manure may change.

4.5 g/cow/day 1s
suggested for cows with
feet and leg problems
(4% zinc product).
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DESIRABLE WEIGHTS AND BODY CONDITION SCORES FOR
DAIRY HEIFERS

Ayrshire M.

Age in Body Condition Brown Swiss or Shorthorn
months Score Holstein or Guernsey Jersey

1b
Birth 90 - 100 65 -75 55-60
1 120 - 130 90 - 100 70 - 80
2 2.2 170 - 190 150 - 160 110 - 120
4 2.2 275 -300 240 - 250 190 - 200
6 2.3 390 - 410 320 - 340 270 - 280
12 2.8 740 - 760 590 -610 510 - 520
14* 3.0 800 - 850 670 - 690 570 - 600
18 3.2 1050 - 1100 850 - 870 750 - 775
22 3.5 1250 - 1300 1025-1075 900 - 950

*Breed heifers in this weight range. Heifers should weigh about 60% of their
mature weight when bred. With proper feeding, heifers should reach these
weights and have good skeletal growth at 14 to 16 months of age.
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Dry matter loss (32)
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- Harvest loss

hwittedl

50 40
Moisture when harvested (25)

Estimated total harvest and storage losses when
legume-grass forages are harvested at varying moisture
levels and by different methods.
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TABLE 11. COMPARATIVE ANALYSIS OF VARIOUS METHODS

OF STORING AND FEEDING DRY FORAGES

Method
storage

of Method of
feeding

Losses expected

Hours
labor
required
per ton to

Tons hay

Harvesting Storage Feeding Store Feed required”




%

A. Individually

Conventional in

bales stanchions 20
or  group
fed at rack

B. Large Stored

round bales inside, fed20
1n rack

Stored
outside, fed 20
on ground

C. 3-ton Stored
stack outside, fed 20
in rack

Stored
outside, fed 20

on ground

D. Cubed or Individually
pelleted

fed at bunk

in stanchion Usually
or  group purchased

%

11

%

22

28

2.00 1.11 137

0.10 0.55 135

0.10 0.40 166

0.08 0.24 135

0.08 0.17 171

(Depends
on
facilities &
equipment)

130

“Tons of hay required for 50-cow herd consuming 2.5 tons per cow annually

(13.7 Ib daily). Additional forage from another source assumed.
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ECONOMIC COMPARISONS FOR
VARIOUS FORAGE STORAGE UNITS AT

TWO CAPACITIES
Ownership
Capacity costs
Silo type and (tons Total (per ton
size DM) investment DM)

Metal oxygen-limiting
25 x 80 200 $ 82,000 $67.65
25x90 325 113,800  57.77
Concrete oxygen-limiting
20x 72 170 62,000 60.18
30 x 100 510 120,000  38.82
Concrete stave
20x 70 155 30,250 32.20
30 x 80 425 52,500 20.38
Concrete bunker

10 x 30 x
185 750 24,800 5.13
12 x 40 x
112 500 23,800 7.38

Bagger and bags
5 bags 250 34,500 32.13
25 bags 750 38,000 11.91

Source: T.D. Hewitt, 1986, Dairy Herd
Management, Vol. 24, No. 12, p. 29.
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DRY MATTER INTAKE GUIDELINES

Milk® 900 1100 1200 1300 1500

Ib/day %o of body weight”

20 26 23 2.2 2.1 2.0
30 3.0 2.7 2.6 2.5 2.3
40 34 3.1 2.9 2.8 2.5
50 3.8 34 3.2 3.1 2.8
60 4.1 3.7 3.5 34 3.1
70 4.6 4.0 3.8 3.6 3.3
80 51 43 4.1 3.8 3.5
90 4.7 4.4 4.1 3.7
100 5.0 4.7 4.4 3.9

* Fat corrected milk = (milk Ib x .4) + (fat Ib x
15).

® Intakes may be up to 18% less for cows in
early lactation.
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TABLE A-6. DAILY NUTRIENT RECOMMENDATIONS FOR

LACTATING DAIRY COWS

Vitamin

A Crude Body
Vitamin D (1000 P Ca TDN NE_ protein weight
(1000 TU) IU) (g) (g) (Ib) (Mcal) (Ib) (Ib)

Maintenance of mature lactating cow*

10
11

24 10 13 5.8 6.0 0.62 700
28 11 15 64 6.7 0.67 800



12 31 12 17 7.0 7.3 0.71 900

14 34 14 19 7.6 7.9 0.76 1000
15 38 15 21 82 85 0.80 1100
16 41 16 23 87 9.0 0.85 1200
18 45 17 25 9.2 9.6 0.89 1300
19 48 20 26 9.8 10.1 093 1400
20 52 21 28 10.3 10.7 0.97 1500
22 55 23 30 10.8 11.2 1.0 1600
23 59 24 34 11.3 11.7 1.05 1700

Add for gestation of mature dry cows
— — 4 9 18 1.8 1.04 700

— — 5 10 1.9 2.0 1.17 800
— — 5 11 21 22 1.29 900
— — 5 1224 24 1.45 1000
— — 6 13 2.6 25 1.52 1100
— — 7 14 2.7 2.7 1.63 1200
— — 7 1529 29 1.73 1300
— — 8§ 16 3.1 3.0 1.84 1400
— — 9 17 32 3.2 1.95 1500
— — 9 19 34 34 2,06 1600
— — 9 20 3.6 35 2.16 1700

Milk production—nutrients per pound of milk of different fat
percentages

% fat

— — 0.81.20.28 0.29 0.078 3.0
— — 0.8 1.40.30 0.31 0.084 3.5
— — 0915032 033 0.090 4.0
— — 1.01.6 0.34 0.36 0.096 4.5
— — 1.0 1.7 0.36 0.38 0.101 5.0



— — 1.1 1.80.39 040 0.107 5.5

Body weight change during lactation—nutrients per pound
weight change
- Weight
. — — — 2.17 -2.23 -0.32 loss
Weight
_ - — — 2.26 232 0.32 gain

*To allow for growth, add 20% to the maintenance allowances,
except vitamins A and D during the first lactation and 10% during the
second lactation.

E PROTEIN AND ENERGY ALLOWANCES FOR MILK PRODUCTION (ADD TO .
3.5 3.75 4.0 4.5

NE, TDN CP NE, TDN CP NE, TDN CP NE, TDN CP NE, TDN
(Mcal) (Ib) | (Ib) (Mcal) (Ib)  (Ib) (Mcal)(Ib) | (Ib) (Mcal)(lb) (Ib) (Mcal) (Ib)

30.29 0.28 1.0840.31 0.301 .0870.325 0.312/0.090.33 0.322 0.0960.36 0.343
3290 2.80 .84 3.10 3.01 .87 3.25 3.12 .90 330 322 96 3.60 3.43
»5.80 5.60 [1.686.20 6.02 1.746.50 6.24 1.806.60 6.44 192 720 6.86
}8.70 840 252930 9.03 2.619.75 936 2.709.90 9.66 2.88 10.80 10.29
»11.60 11.20 13.3612.40 12.04 3.4813.00 12.48 3.6013.20 12.88 3.84 14.40 13.72
) 14.50 14.00 4.20 15.50 15.05 4.3516.25 15.60 4.5016.50 16.10 4.80 18.00 17.15
317.40 16.80 5.04 18.60 18.06 5.2219.50 18.72 5.4019.80 19.32 5.76 21.60 20.58
»20.30 19.60 5.8821.70 21.07 6.0922.75 21.84 6.3023.10 22.54 6.72 25.20 24.01
}23.20 22.40 6.7224.80 24.08 6.9626.00 24.96 7.2026.40 25.76 7.68 28.80 27.44
126.10 25.20 17.5627.90 27.09 7.8329.25 28.08 8.1029.70 28.98 8.64 32.40 30.87
)29.00 28.00 8.4031.00 30.10 8.7032.50 31.20 9.0033.00 32.20 9.60 36.00 34.30



TABLE A-8. CALCIUM AND PHOSPHORUS ALLOWANCES
PRODUCTION (ADD TO MAINTENANCE)

Milk fat %
3.00 3.50 3.75 4.00 4.50

Milk/day Ca P Ca P Ca P Ca P Ca P
(Ib) g/day g/day g/day g/day g/day

I 1.23 0.77 136 0.82 141 0.86 145 091 1.59 0.95

10 12 8 14 8 14 9 14 9 16 10
20 25 15 27 16 28 17 29 18 32 19
30 37 23 41 24 42 26 44 27 48 28
40 49 31 54 33 56 34 58 36 64 38
>0 62 38 68 41 70 43 72 46 80 48
60 74 46 82 49 8 52 87 55 96 57
70 8 54 95 57 99 60 102 64 111 66
80 98 62 109 66 113 69 116 73 127 76
20 111 69 122 74 127 77 130 82 143 86
100 123 77 136 82 141 86 145 91 159 95
—T sV e dshs 5o leShH A dluasad cadsle 4315 e Ll )l

LeSIsA )3 (g3 3 ge 4 o o e (Sl DUl aalia () gie 4 23 g oaldial Al ) )

NUTRIENT VALUE OF COMMON FORAGES

Net Energy

MCP UIP DIP SIP ADF NDF NFC TDN Milk Gain Fat Ash
v %DM %CP %CP %CP %DM %DM %DM %DM Mcal/lb Mcal/lb %DM %DM



DM DM
) 230 25 75 30 28 38 248 66 .68 42 4.0 10.2
) 180 30 70 29 31 42 274 60 .61 34 30 9.6
) 17 33 67 28 35 46 253 58 .59 31 26 9.1
) 150 40 60 26 37 50 241 55 .56 26 20 89
1€
y 180 24 76 35 31 42 274 60 61 34 30 9.6
) 180 22 78 40 31 42 274 60 61 34 30 9.6
) 180 16 84 55 31 42 274 60 61 34 30 9.6
rass (1/2)
) 17 29 71 28 33 49 219 64 .64 39 28 99
) 13.0 35 65 25 40 60 155 53 .54 25 22 84
» 90 25 75 25 33 60 214 63 .64 26 2.1 7.6
il,
) 180 30 70 29 33 43 29.5 63 .64 32 2.1 7.4
y 240 20 80 45 30 55 90 72 74 47 26 94
) 100 40 60 20 43 68 11.3 59 .60 32 2.3 8.4
) 149 40 60 26 35 46 274 58 .59 31 3.0 8.7
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) 182 24 76 35 34 46 233 53 54 25 26 99

) 44 30 70 25 47 70 156 50 50 19 22 7.8

age,
) 7.7 30 70 50 34 61 21.2 67 .69 43 52 49

) 175 28 72 45 31 55 17.0 60 61 34 25 80

) 119 25 75 45 41 68 10.1 55 S5 25 2.5 7.5

erived from published and field information compiled by the authors.

JTRIENT VALUE OF ENERGY CONCENTRATES (GRAINS, BY-PRODUCT FEED

Net Energy

Milk Gain
UIP DIP SIP ADF NDF NFC TDN Mecal/lb Mcal/lb Fat Ash Ca 1
A %CP %CP %CP %DM %DM %DM %DM DM DM %DM %DM %DM ¢

25 75 20 7 26 56 84 .88 .64 2.1 26 .05
45 55 30 33 54 31 78 81 57 0.5 44 .69

50 50 16 11 28 58 80 .83 .56 3.7 1.9 .05
40 60 30 11 28 58 80 .83 .56 3.7 1.9 .05

50 50 12 3 9 75 88 92 .64 4.3 1.6 .02



40 60 45 3 9 75 88 92 .64 4.3 1.6 .02
65 35 18 35 89 6 47 46 A1 v 1.7 .12
30 70 50 10 45 19 82 .85 58 24 75 0.1
35 65 35 26 37 11 96 1.02 74 239 45 15
0 0 0 0 0 0 177  2.65 2.65 100 O 0
50 50 19 13 25 55 92 .96 .68 7.7 3.1 .06
0 100 100 O 0 82 72 74 54 0.9 133 1.19
20 8 53 15 32 46 76 79 52 54 34 .07
19 81 50 4 9 73 80 .83 .56 1.7 1.9 .07
53 47 12 3 9 74 83 .85 .59 33 21 .05
30 70 20 50 67 14 77 .85 .55 2.1 5.1 49
20 8 73 8 13 69 88 92 .64 2 1.9 .06
29 71 30 15 51 21 70 7 44 44 69 .12
25 75 40 10 37 34 83 87 55 49 52 12
10 9 95 O 0 76 81 0.9 0.6 0.7 98 98
JTRIENT VALUE OF PROTEIN CONCENTRATES
Net Energy
UIP DIP SIP ADF NDF NFC TDN Milk Gain Fat Ash Ca



I %CP %CP %CP %DM %DM %DM %DM Mcal/lb Mcal/lb %DM %DM %DM '

DM DM
70 30 0 0 6 66 .69 42 14 5.8 32
53 47 24 46 18 66 .69 42 6.5 4.8 33
45 55 8 23 42 21.3 78 81 55 6.5 10.0 .33
23 77 28 16 27 23 69 73 45 1.8 7.5 .67
55 45 4 5 14 13 89 1.00 .69 24 34 .08
2259 20 19 26 20 76 .83 55 1.3 7.0 .22
60 40 15 18 44 16 88 99 .68 103 4.8 A5
70 30 9 10 10 0 68 .69 41 32 4 49
80 20 12 O 0 2 73 .79 .50 10.5 20.8 5.65
35 65 20 19 25 29 78 .85 .56 1.5 65 43
53 47 48 18 46 20 70 72 45 1.5 4.8 26
60 40 15 O 0 6 68 71 44 13.7 304 12.01
20 80 40 10 13 20 91 1.03 1 18.8 5.5 27
48 52 10 10 13 20 91 1.03 1 188 5.5 27
28 72 20 10 12 29 84 .84 .64 1.5 73 3
28 72 20 6 9 26 87 .86 .65 1.7 8.0 .33



2476 30 33 40 20 58 .60 .36 1.2 8.1

0 100 100 O 0 0 0 0 0 0 0

needed to balance and meet protein needs.
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2000 x 18%
= 360 1b of SBM DM
100
360 x 100
= 400 1b as feed
90% DM

Percentage shelled corn = 33/40 x 100 = 82%
Percentage SBM = 7/40x 100 = 18%
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Cow Data: (Weight, Ib 1300) (Milk, Ib/day 80) (Fat, % 3.5)
(Age, months 48) (Days in Milk 120) (Weight gain, Ib/day 1)

(Milk 1b x .4) + (Fatlb x 15) =74 1b FCM
Crude Net

Requirements protein energy  Calcium Phosphorus

Maintenance
(table A-6) .89 9.6 25 17
Gestation i i i
(table A-6)
Growth -
heifers (table - - - -
A-6)
Production
(tables A-7,6.72 24.8 109 66
A-8)
Weight gain
(table A-6) 32 2.32 - -
Total 7.93 36.72 134 83
DM Intake
Total (table 14)
Intake
Body  weight % of
(cwh) x body = Pounds of DM
weight
13 x 3.70 = 48.1

Feed

Kind of Ib %

feed feed X DM =1b DM



Hay 20 x88 =18

Corn

: 25 x40 =10
silage
Corn .
IMSC 20 x75 =15
Protein
suppl 6.5 x90 =158
(SBM)
Mineral B
20:10 S x99 =.5
Total 49.3

Nutrients Provided (tables A-9, A-10, and A-11)

A x 1 = Crude
protein (CP)

A x 2 = Net
energy, Mcal (NE)

A x 3 = Calcium (Ca)

A x 4 = Phosphorus (P)

A

1 2 3

DM  CP CP NE NE Ca
Feed (Ib) (%) (Ab) (Mcal/lb) (Mcal) (g/lb)
Hay 18 x18 =32 .61 =11.0 6.4
gf;;‘e 10 x85 =.85 .70 =70 .9
Comm 15 x10 =15 .92 =138 0
SBM 58 x50 =29 .84 =49 1.4
Mineral .5 x0 =0 0 = 91
Total 8.45 36.7 178
Difference from 452 0.0 ‘a4

requirements (+,-)

4

Ca P

() (g/lb)

=1151.0
=9 1.0

=0 14

=8 3.1
— 46 45

P

(2
=18

=10

=21
=18
=22

89
+6



Fiber balance

DM ADF ADF DM NDF NDF
Feed (Ib) (%) (b) (b) (%) (b)
Hay 18 x31 =56 18 x42 =76

gf;;‘e 10 x26 =26 10 x48 =48
Comn 15 x3 =5 15 x9 =14
SBM 58 x10 =.6 58 x12 =.7
Total 9.3 14.5
Ration %  9.3/49.3 = 18.9 14.5/49.3 = 29.4

12.4/49.3 = 25.2 or 12.4/14.5

0
NDF from forage, % = 85.5% of total

Shelled corn
+10%
(Step 3

(Step 4p—— 33

Step 2 [Step 1)
(step 2) 17%

[(Step 3

¥ S0

SBM ———————(Stepd)— 7

Total parts 40
(Step )



