Keeping Calves Healthy
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What defines a successful calf enterprise? Calves are alive. Calves are healthy. Calves are growing
well.
What does it take to achieve these three goals? Calf care tasks must be done properly all the time and
on time.
This afternoon our goal is to review these calf care tasks. I have chosen to start with newborn care. We
will follow these calves through weaning. Intensive calf feeding programs are not included because Dr.
Van Amburgh has dealt with that topic.
Most of the following text is organized either as outlines or as checklists. These may be duplicated and
used on the farm as a way to evaluate current rearing practices. Our on-farm goal is to determine if
tasks are being done properly all the time and if tasks are being performed in a timely fashion.
Newborn Calf Care
Goals
1. Help the calf to adapt to her new environment.
2. Help the calf maintain good health.
Living Outside the Dam
Help get a dry hair coat. The dam will usually lick off the calf. We can finish the job with a couple of
bath towels. Our goal is a fluffy hair coat that helps the calf adapt from 102° F. inside the dam to
outdoor temperature. In freezing weather, a draft-free warm place will help finish the manual-drying
job. Examples would be a hutch with a heat lamp, a warming box with a heater.
Help the calf stand up. If she is not up in the range of 15 to 30 minutes, provide assistance. By just
helping her stand up we have jump-started her metabolism about four times the resting rate.
Help her get a good first meal soon after birth. She needs lots of energy to adapt to this world outside
her dam. Colostrum contains twice as much dry matter as whole milk. It is high in both fat and protein
to meet the calf’s immediate needs after birth.
Keeping Healthy
Help her keep away from adult cow manure. As little as one teaspoonful of manure in her gut prior to
colostrum feeding can be fatal.
Help her keep pathogens out of her umbilical cord. Dip the navel with 7 percent tincture of iodine.
Navel dipping (a) cleans off the outside of the umbilical cord, (b) kills residual bacteria on the outside of
the cord as well as inside the open end, and (c) dries the umbilical cord tissue discouraging pathogen
movement up the cord and into the liver.
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Help her build adequate immunity through transfer of her dam’s colostral antibodies into her blood.
Feed an adequate amount of good quality colostrum as soon as possible after birth. If the calf is unable
to nurse use an esophageal tube feeder. If good quality colostrum is unavailable add an effective
colostrum supplement. There is no substitute for early feeding.
Feeding Preweaned Calves: Colostrum
How do your procedures measure up? Do they provide the opportunity for your calves to grow into
their genetic potential?
Let’s consider procedures for feeding colostrum. Compare your routines with the standards that follow.
Rather than just answering “yes” or no you may wish to use these scores: 1=never, 2=seldom, 3=often,
4=usually, and 5=almost always.
_____ 1. All feeding equipment that comes in contact with colostrum is scrubbed after every use.
_____ 2. When periodically cultured for bacteria, colostrum as fed to calves is not contaminated with
environmental bacteria thus reducing septicemia and scours. Badly contaminated colostrum may also
substantially reduce the rate of antibody transfer as well.
_____ 3. Colostrum contaminated with mastitis and blood is discarded.
_____ 4. Colostrum quality (antibody concentration) is estimated and the best quality available fed to
heifer calves. While only a very rough guide to quality, a Colostrometer may be used to exclude the
lowest quality colostrum. Feeding more of poor quality colostrum is not an effective substitute for a
good quality product.
_____ 5. Colostrum is fed to heifer calves no more than four hours after birth and to at least one-half of
the heifer calves within one hour after birth. One-half of a heifer’s ability to absorb antibodies is gone
within six hours; three-quarters of this capability is gone within twelve hours after birth.
_____ 6. Plenty of good quality colostrum is fed. Average and large calves are fed four quarts within
the first six hours. Smaller calves are fed proportionately less but still more than two quarts.
_____ 7. When only low quality colostrum (low antibody concentration) is available, an effective
colostrum supplement is added to boost its antibody content.
_____ 8. When possible, fresh or refrigerated colostrum is fed rather than frozen colostrum. Thus, the
calf gets a full dose of maternal immune cells as well as the maternal antibodies.
Feeding Preweaned Calves: Milk Replacer
How do your procedures measure up? Do they provide the opportunity for your calves to grow into
their genetic potential?
Let’s consider procedures for feeding milk replacer. Compare your routines with the standards that
follow. Rather than just answering “yes” or no you may wish to use these scores: 1=never, 2=seldom,
3=often, 4=usually, and 5=almost always.
_____ 1. All feeding equipment that comes in contact with milk is scrubbed after every use.
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_____ 2. Equipment sanitation procedures meet these standards: (a) prewash rinse between 105-110°;
(b) chlorinated hot water wash consistently over 120° and includes manual brushing; (c) acid rinse
between 50-100°; and (d) equipment dries between uses.
_____ 3. Milk replacer is stored so that it remains both clean and dry to promote good mixing and
reduce scours.
_____ 4. Milk replacer is mixed at the temperature recommended by the manufacturer to promote even
distribution of fat and reduce denaturing of proteins.
_____ 5. Milk replacer is 100-105° when drunk by the calves to promote favorable feed conversion.
_____ 6. Milk replacer is fed regularly at the same time daily according to the same routine preferably
by the same caretakers to promote good eating habits and favorable feed conversion.
_____ 7. When periodically cultured for bacteria, milk replacer mix as fed to calves is not contaminated
by environmental bacteria thus reducing scours.
_____ 8. For farms feeding waste milk, when periodically cultured for bacteria, the waste milk as fed to
calves is not contaminated by environmental bacteria thus reducing scours and improving feeding
conversion rates.
Feeding Preweaned Calves: Water
How do your procedures measure up? Do they provide the opportunity for your calves to grow into
their genetic potential? Growing requires lots of water.
Let’s consider procedures for water. Compare your routines with the standards that follow. Rather than
just answering “yes” or no you may wish to use these scores: 1=never, 2=seldom, 3=often, 4=usually,
and 5=almost always.
_____ 1. During the entire preweaning period calves have free-choice access to water.
_____ 2. Good quality water is provided that is free of urine and feces.
_____ 3. Good quality water is provided that has low concentrations of pathogens, noxious minerals,
chemicals, and inert and organic contaminants.
_____ 4. Access to water is not restricted due to stuck valves, freezing weather, water too high to reach,
or excessive contamination.
Feeding Preweaned Calves: Starter Grain
How do your procedures measure up? Do they provide the opportunity for your calves to grow into
their genetic potential? Growing requires lots of protein and energy found in grain. Rumen development
depends on starches found in grains, too.
Let’s consider procedures for starter grain. Compare your routines with the standards that follow.
Rather than just answering “yes” or no you may wish to use these scores: 1=never, 2=seldom, 3=often,
4=usually, and 5=almost always.
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_____ 1. During the entire preweaning period calves have free-choice access to starter grain.
_____ 2. Good quality starter grain is provided that is free of mold, urine and feces.
_____ 3. Good quality starter grain is provided that is clean and dry.
_____ 4. Prior to calves regularly eating at least a cupful of starter grain daily, the starter grain is
replaced daily.
_____ 5. Good quality starter grain is provided that is palatable. Less than 5 percent will pass through a
0.8mm screen – about the size of window screening. At least 80 percent of the grain pellets are still
whole after a day in a grain bucket.
_____ 6. Access to starter grain is not restricted due to lack of palatability, contamination, being frozen
or the grain bucket being too high to reach.
Washing Milk Containers Checklist
1. Are the containers rinsed before going into the wash water?
Organic compounds destroy the bacteria-killing power of chlorine in the wash water. Dirt and milk are
organic compounds. Most of them will rinse off easily before washing.
High temperatures change milk proteins. It makes them stick to surfaces. We don’t want milk protein to
stick to milk containers. Thus, we try to rinse the protein off the containers before we wash them in hot
water.
Always use lukewarm water. DO NOT rinse with hot water.
2.

Are the containers washed in hot soapy water with a germicide? Are they brushed vigorously?

Milk fats, proteins and sugars are sources of food for bacteria. We brush container surfaces vigorously to
loosen these solids. These milk solids are suspended in the wash water.
If wash water temperatures fall below 120 (49 C) the suspended solids will stick to container surfaces.
Do not put containers into wash water below 120 that contains suspended milk solids. The containers
will come out dirtier than when they went into the water.
3. Are the containers rinsed in an acid solution after washing?
Even with the best rinsing and washing small amounts of milk solids remain on containers. Small
numbers of bacteria remain there, too. An acid rinse lowers the surface pH. Most bacteria grow very
poorly in very acid conditions.
Pipeline acid at the rate of about 1 ounce per 5 gallons (30 ml per 19 liters) of lukewarm water will
lower container surface pH adequately. Manual wash acid/sanitizers dilute at about the same rate. They
are preferred for this step. They keep the pH lower longer than milk line acid.
4. Are the containers allowed to completely dry between uses?
Bacteria require moisture in order to grow. If we dry our containers between uses the rate of bacterial
regrowth slows down.
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Avoid stacking pails inside each other until completely dry. Never sit freshly washed pails upside down
on a concrete floor. That creates a bacterial incubator (warm, damp, and dark).
Let’s consider procedures for sanitizing feeding equipment. Compare your routines with the standards
that follow. Rather than just answering “yes” or no you may wish to use these scores: 1=never,
2=seldom, 3=often, 4=usually, and 5=almost always.
_____1. I rinse my milk containers in lukewarm water before washing them.
_____2. I wash my milk containers in water above120° F (49 C).
_____3. I use soap and chlorine in my wash water.
_____4. I rinse my milk containers in an acid solution after washing.
_____5. I allow my milk containers to completely dry between uses.
Calf Weaning Checklist
How long has she been eating starter grain?
Has she been eating starter grain for at least 3 weeks? Start counting days on grain when she regularly
cleans up a measurable amount daily. That’s roughly ½ cup.
Assuming she has access to water, after a calf begins to eat grain she takes about three weeks of
fermentation in her rumen to develop papillae. They are tiny finger-like growths on the inside of the
rumen wall. They are essential for absorbing nutrients from rumen fermentation.
How much starter grain is she eating? Is she eating 1 ½ to 2 quarts (that’s about the same as pounds)
daily? If a 150-pound calf eats this much starter grain daily she can meet her maintenance needs and
grow 1 pound a day in 50° weather. Bigger calves need more for maintenance. Higher growth goals
require more. Colder weather conditions require more. How regularly is she eating grain?
Is she eating at least a minimum of 2 quarts daily? That is different that an average of 2 quarts varying
from less than a quart one day to more than 3 quarts two days later. One characteristic of rumen
maturity is regular feed intake. Irregular intake is associated with acidotic rumen conditions and
undesirable digestion. Calves with greater rumen maturity tend to even out their grain intake (assuming
they have free-choice access to starter grain and water).
Is the calf generally healthy and growing? No matter how it is done weaning is stressful for a calf. Even
if calves continue to grow at weaning, the rate of growth falls off for about 5 to 7 days after weaning. If
a calf’s immune system is in any way depressed (scours, respiratory illness, navel infection, dehorning,
change in housing, exceptionally hot or cold weather, poor bedding), it’s good management to delay
weaning until conditions change.
Let’s consider procedures for weaning calves. Compare your routines with the standards that follow.
Rather than just answering “yes” or no you may wish to use these scores: 1=never, 2=seldom, 3=often,
4=usually, and 5=almost always.
_____1. Nearly all my calves have been eating grain for at least three weeks before I begin weaning
them.
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_____2. Nearly all my calves are eating 2 quarts of starter grain a day before I wean them.
_____3. Nearly all my calves are eating enough starter grain every day before I wean them.
_____4. If a calf is stressed (depressed immune system) I wait until she has recovered before I wean her.
Weaning Calves: Four Management Strategies
Least management intensive
Feed a uniform amount of milk or milk replacer to all calves (usually two quarts twice a day). Delay
weaning until calves are about ten to twelve weeks of age. Abruptly stop feeding milk to all calves.
Usually all of the calves are eating at least two quarts of starter grain daily; many calves are eating much
more grain than this. Calves are often moved to group housing the same time they are weaned. Usually
about three calves out of ten will require medical treatment for weaning stress-induced pneumonia.
A little more management intensive
Feed a uniform amount of milk or milk replacer to all calves (usually two quarts twice a day). Wean
calves around eight to nine weeks of age. At eight weeks start observing grain consumption abruptly
stop feeding milk to all calves that are regularly eating starter grain. Continue milk feeding if a calf is
eating less than two quarts of grain daily. Usually less than one calf out of ten will require additional
time prior to weaning. Calves are often kept in the individual housing for a few days after weaning. Only
about two calves out of ten will require medical treatment for weaning stress-induced pneumonia.
Much more management intensive
Feed a uniform amount of milk or milk replacer to all calves (usually two quarts twice a day). Wean
calves around seven to eight weeks of age. At six weeks start observing grain consumption. Either
gradually or abruptly stop feeding milk to all calves that are regularly eating at least two quarts of grain
daily for three or four days in a row. Continue milk feeding until a calf is regularly eating this much
grain. Usually less than one calf out of eight will require additional time prior to weaning. Hold calves in
individual housing for five to seven days after weaning. Only about one calf out of ten will require
medical treatment for weaning stress-induced pneumonia.
Most management intensive
Feed milk or milk replacer in proportion to the size of the calf (usually starts at two quarts twice a day at
birth and increases to about four quarts twice a day by four weeks of age). The success of increased
milk feeding rates is tied to strictly following proper sanitation procedures. Feeding larger amounts of
milk or milk replacer contaminated with bacteria always makes calves sick.
No set age for weaning. At two weeks start observing grain consumption (both how long the calf has
been eating grain and how much consumed daily). When grain consumption has been regular for two
weeks (usually during fourth week) reduce milk feeding to one-half. Most calf operations save the most
labor by dropping one milk feeding. Stop feeding milk completely when a calf is regularly eating two or
more quarts of starter grain daily for three or four days in a row. Calves should be expected to vary
widely at this point. Some are ready to wean at thirty-five days while others are not ready until fortynine days. Hold calves in individual housing for five to seven days after weaning. Only about one calf
out of twenty will require medical treatment for weaning stress-induced pneumonia.
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Transition Calf Feeding Management Checklist
1. Does the transition calf ration contain at least 18 percent crude protein?
The growing calf needs lots of good quality protein for muscle and immune system development.
Usually the rate of post-weaning feed intake can be encouraged by continuing the same grain mix as was
fed in the pre-weaning housing. These calves will need 7 to 10 pounds of grain mix daily to have enough
protein for maintenance and growth in excess of 1.5 pounds a day.
2. Does the transition calf ration contain mostly grain and limited amounts of roughage for the first week
after weaning?
Most just weaned calves have been living on grain and water (and in some cases, a limited amount of
milk). Before they can digest and use the nutrients in roughages like a mature ruminant they need to
grow a large number of fiber digesting microbes in their rumens. This growth period is about 10 to 14
days. During this time they continue to live on protein and energy from grain. By eating a limited
amount of roughage in addition to grain they encourage the multiplication of ruminal fiber digesting
microbes.
3. Does the transition calf ration have enough energy per pound for both maintenance and to meet the
farm’s growth goals?
The relative size of a transition calf’s rumen to her body size is still small compared to an adult cow. By
feeding an energy dense ration to these small growing heifers we compensate for this relatively small
rumen. That’s why grazing heifers consuming high protein grass do so much better when the grass is
supplemented by a high energy grain mix. That’s why confined transition heifers consuming free choice
high protein hay do so much better when supplemented by a high energy grain mix.
4. Does the feeding program focus on feeding the rumen microbes rather than the heifer?
As transition heifers grow older changes in their ration are almost the rule rather than the exception.
Often these changes involve introducing a new roughage source. For example, changing from dry hay
to haylage or changing from haylage to a mix of corn silage and haylage or changing from grazing grass
to stored feeds in the fall. The microbial mix that most efficiently digests each of these roughages varies
from one to another. It makes sense to introduce small amounts of roughage that is going to be in the
next ration a week or two before transition age heifers have to depend heavily on the new roughage as
their sole source of nutrition.
Let’s consider procedures for feeding transition calves. Compare your routines with the standards that
follow. Rather than just answering “yes” or no you may wish to use these scores: 1=never, 2=seldom,
3=often, 4=usually, and 5=almost always.
_____1. The transition calf ration contains 18 percent crude protein.
_____2. Transition calves are fed free choice starter grain for the first week after moving into group
housing.
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_____3. Transition calves are fed free choice grain and limited hay the first two weeks after moving into
group housing.
_____4. Transition calves are fed a ration with an energy density of at least 3.0 Mcal of ME per Kg of
DM until they are about four months old.
_____5. Changes in roughages are preceded by feeding limited amounts of the new roughage for a week
or two prior to the overall change.
See the National Research Council publication, Nutrient Requirement of Dairy Cattle. 2001. Chapter 10
“Nutrient Requirements of the Young Calf” Table 10 “Daily Energy and Protein Requirements of
Weaned (Ruminant) Calves” for additional details.

th

Proceedings of the 6 Western Dairy Management Conference  March 12-14, 2003  Reno, NV—58

