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Calf & Heifer Congress - 2015

“Facilities, Environment and Health”

12:50 — 1:00 p.m.

1:00 p.m.

1:50 p.m.

2:10 p.m.

2:50 p.m.

3:15 p.m.

4:00 p.m.

5:00 p.m.

6:45 p.m.

7:45 p.m.

8:15 p.m.

8:40 p.m.

9:00 p.m.

Tuesday, December 15
Moderator: Jerry Bertoldo, DVM & Libby Eiholzer

Welcome & Opening Remarks

Effects of Environment on Calf Health
Shelia McGuirk, DVM, School of Veterinary Medicine, University of Wisconsin

Calf Facility Evaluation Research Project in Northern NY
Kim Morrill, PhD, NNY Regional Dairy Specialist

Swine & Poultry Ventilation: It Works for Them, It Can Work for Us, Too!
Nevin Wagner, Ag-One Associates

BREAK

Calf Housing Systems That Work: Options & Management
Curt Gooch, MS, Cornell University PRO-DAIRY

Virtual Tour & Discussion of Well-Designed Calf Barns, Producer Panel
Chris Rossiter Burhans, VMD, MS, moderator, Poulin Grain, Inc.

RECEPTION / CASH BAR / BUFFET DINNER
Antibiotic Stewardship: Using Treatment Protocols & the Veterinary Feed
Directive in Heifer Raising

Rob Lynch, DVM, Zoetis

Antibiotic Residues: Records, Assumptions and Reality
Dwight Bruno, DVM, New York Department of Ag & Markets

The Bob Calf Challenge
Carol Gillis, Executive Director, New York Beef Council

Speaker Question & Answer Session

Conclude



Calf & Heifer Congress - 2015
“The Anatomy of a Successful Heifer Enterprise”

9:00 a.m.

9:10 a.m.

10:00 a.m.

11.00 a.m.

11:20 a.m.

12:15 p.m.

1:15 p.m.

2:05 p.m.

2:55 p.m.

3:25 p.m.

4:05 p.m.

5:00 p.m.

Wednesday, December 16
Moderator: Jerry Bertoldo, DVM & Libby Eiholzer

Welcome & Opening Remarks

Physiologic Changes & Risks Associated with Dystocia
Franklyn Garry, DVM, College of Veterinary Medicine Colorado State University

Strategies & Risk Assessment for Infectious Diseases
Sheila McGuirk, DVM, School of Veterinary Medicine, University of Wisconsin

BREAK

Identification & Management of Calf Scours
Franklyn Garry, DVM, College of Veterinary Medicine Colorado State University

LUNCH

A Comprehensive Approach to Achieving the Benefits of Superior Growth
Mike Van Amburgh, PhD, Cornell University

Nutrition & Management of the Dairy Replacement from Birth to Calving
Bob Corbett, DVM, Dairy Health Consultation

BREAK

Economics of Traditional vs. Intensively Managed Heifer Programs
Bob Corbett, DVM, Dairy Health Consultation

Incorporating Conference Information into My Operation, Producer Panel
Jason Karszes, MS, moderator, Cornell University PRO-DAIRY

Adjourn
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CALF FACILITY EVALUATION RESEARCH PROJECT IN NORTHERN NEW YORK

K. M. Morrill
Regional Dairy Specialist
Cornell University

ASTRACT
This was an observation study in which calf facilities (n=29) were evaluated on a single day
(snapshot evaluation) throughout the month of June, 2015 across Northern New York (NNY). Housing
included hutches (n = 9), individual pens in a calf barn (n = 11), and group pens in a barn (n = 9).
Ventilation systems included natural ventilation, natural ventilation + fan and natural ventilation +
tube. Evaluation included an environmental evaluation of the facility, calf pen, calf health scoring,
bedding and airborne bacteria.

The objectives of this project were 1) evaluate air quality parameters (including temperature,
humidity, air flow, airborne microbial concentration and ammonia levels) in calf housing on NNY dairy
farms; 2) evaluate how air quality parameters affect calf morbidity and calf mortality on NNY dairy
calves; 3) compare air quality parameters in different types of calf housing typically seen in NNY,
including calves raised outside in hutches compared to calves raised in enclosed barns; and 4)
increase awareness on the importance of air quality for healthy calves on dairy farms in NNY.

A total of 437 pre-weaned calves were evaluated on 29 dairy farms across NNY in June, 2015.
Respiratory scores averaged 2.47 with a range of 0 to 9; 13.33% of calves evaluated scored greater
than 5, indicating they likely have a respiratory challenge and should be treated. Incidence of
respiratory iliness in pre-weaned calves ranged from 0 to 50% of calves evaluated on a per farm
basis (mean 11.05% of calves/farm), with 44.82% of farms having no respiratory illness (based on
score) and 10.32% of farms having 30 to 50% of evaluated calves exhibiting signs of respiratory
illness. There was no difference in respiratory score by housing system (hutch, individual pen or
group pen), bedding type (sand, wood, straw or hay), ventilation system, environmental humidity or
barn airflow, only environmental temperature impacted respiratory scores.

The data collected from the 2015 calf housing evaluation study suggests that respiratory
illness continues to be a challenge on NNY dairy farms even when the climate is temperate (average
temperature = 75.5 F; average humidity = 45.7% and an average heat index of 70.6 ). Additional
research is needed to determine if respiratory iliness is an even greater challenge when calves
experience cold stress, and what factors increase the risk of infection (environmental measurements,
management strategies, housing, bedding quality and airborne bacteria) and what strategies can be
developed to reduce the risk of respiratory illness in pre-weaned calves.

INTRODUCTION

With the increasing cost production and decreasing margins, there is continued interest to cost
effectively raise healthy productive calves for the future milking herd. In 2012, a study by Jason
Karszes, Cornell University, concluded the costs of raising heifers on New York dairy farms ranged
from $1860 to $2263.

According to the most recent USDA — National Animal Health Monitoring System (NAHMS)
report, 12.47% of pre-weaned heifers in the U.S. are affected by respiratory illness, with 93.4% of
these calves being treated with antibiotics. Calf respiratory disease is associated with decreased

average daily gain, increased age at first calving, decreased milk production in first lactation and
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increased culling in the first 30 days. All of these factors lead to an increase cost of production and
decreased revenue. The other benefit of raising healthier calves is the opportunity to use fewer
antibiotics on young stock. Minimizing the use of antibiotics on the farm has two benefits—one is
financial and two, our industry is under increasing pressure from the FDA to limit use of antibiotics
and thereby limit drug residues.

Many farmers are willing to invest in their calves, if they know there will be a strong return on
investment. Calf housing and ventilation systems have been two areas many producers are looking at
to hopefully improve calf health, especially during the pre-weaning period. Calf housing and its impact
on calf health is often debated. Hutches have been associated with lower morbidity and mortality in
dairy calves (Waltner-Toew et al., 1986). But as a convenience, or compromise to labor, farms will
house calves either in the main barn or build a separate calf barn. As calves have been moved into
housing, the industry has promoted the use of ventilation to improve air quality. Stationary warm air
can potentially contain harmful gases (i.e., ammonia), odor, dust, and microorganisms (e.g., fungal
spores, viruses, and bacteria).

Many farms have gone to improving calf ventilation with various types of systems to improve
air quality. Calf barns use a negative pressure ventilation system (i.e., tunnel ventilation), positive
pressure ventilation system (i.e., tube systems) or a neutral pressure ventilation system. These
systems depend on the installation of fans and/or tubes to continually supply ventilation to calves
without creating significant drifts. No matter what the housing system or type of ventilation in place,
calves should be viewed for clinical signs of respiratory disease. The calf health scoring system
developed by McGuirk (2005) can be easily utilized to help track respiratory disease in calves. The
scoring system evaluates: rectal temperature, cough (spontaneous or induced), eye scores, ear
scores and nasal discharge. The score is the sum of points from the five categories of clinical signs.
The higher the value indicates greater risk of poor calf health, and should be further evaluated or
treated for respiratory disease.

Providing calves with the best environment (housing & ventilation) and developing
management protocols are key aspects to managing heifer rearing costs. In order for this to occur,
current calf environments in NNY need to be evaluated on how they impact calf health, specifically
rates of respiratory illness.

MATERIALS & METHODS
Barn selection:

The study population was a sample of barns referred by practicing veterinarians and extension
dairy specialists who were contacted in the spring of 2015 for assistance in locating suitable
buildings. Three types of pre-weaned calf facilities located in NNY, each housing a minimum of 12
preweaned calves were evaluated: hutches, individual calf housing in a naturally ventilated barn and
group calf housing in a naturally ventilated barn. Ventilation system was further broken down by only
natural ventilation (curtains, sidewalls or outside), natural ventilation + fans, and natural ventilation +
tube ventilation.

A single visit was made to each farm. During the initial telephone contact with the owner to
schedule the visit, an inquiry will be made whether the calf health at the time was representative of
the season (i.e., not a current outbreak). The inquiry was then repeated with the owner, manager, or
caregiver on the date of the visit to ensure normal management was occurring.

Environmental Assessment of Barns:
24



Dimensions of the barn, alleys-ways, and calf pens or hutches were measured. Building and
pen construction materials were recorded. Temperature, humidity, ammonia concentration, dew-
point, barometric pressure and heat index were recorded for outside the calf facility, in alley ways of
the calf facility at calf height (and at worker height. Difference between outside and inside variables
was calculated.

Environmental Assessment of Calf Pens

Depending on the number of preweaned calves in the barn, a minimum of seven and
maximum of 26 calves were selected at evenly distributed locations around the barn to be evaluated
and have their pens evaluated. The type of bedding was recorded (wood, sand, hay or straw), and a
nesting score was assigned to each pen based upon an estimate of the ability of the calf to nestle into
the bedding. Nesting score 1 was assigned when most of the calves appeared to lie on top of the
bedding with legs exposed. Score 2 was assigned when calves would nestle slightly into the bedding,
but part of the legs were visible above the bedding. Score 3 was assigned when the calf appeared to
nestle deeply into the bedding material and legs were not visible. A facility nesting score was as then
assigned to each farm.

A composite bedding sample from the pens of subject calves on each farm was collected using
a bulb planter inserted to a depth of approximately 10 cm in the center of the pen. The sample was
submitted to the Quality Milk Production Services laboratory (Canton, NY) for analysis to determine if
the following pathogens were present, and at what concentration (CFU/g): Strepococcus spp.,
Staphylococcus spp., E. Coli, Klebsiella spp., other coliforms, gram negative bacillus, gram positive
bacillus, Corynebacterium spp., Pseudomonas spp., yeast, mold, total CFU Streptococcus spp., total
CFU Staphylcoccus spp., Total CFU Coliforms, total CFU other bacteria, total CFU other organisms
and total number of CFU.

Air from each subject pen and central alleyway were sampled to determine the concentration
of airborne bacteria. Airborne bacterial samples were collected using an impaction-type air sampler
(airlDEAL, bioMe rieux, Inc., Hazelwood, MO). Five liters of air was sampled onto a sheep blood agar
plate (BAP) for total bacterial counts and 50 L of air was sampled onto an eosin methylene blue agar
plate (EMB) for gram-negative bacterial counts. The pen samples were collected by moving the calf
quietly to the front of the pen. The air sampler was positioned approximately 0.6 m above the bedded
surface, 0.75 m from the rear side of the pen, and at least 1 m from the calf with the air sampler
intake plate directed away from the calf. Alley samples were collected in the center of the alley of the
facility or hutches. Inoculated plates were incubated at 35 + 2°C for 48h before bacterial colonies
were counted. The bacterial counts (cfu per cubic meter of air) were estimated by counting the
clusters of colonies on the agar and using the conversion table in the user’'s manual (airlDEAL, 2001).
The maximum count measurable by the air sampler is 326,418 cfu/m3.

Temperature, relative humidity and heat index were measured in each subject pen at the time
of air microbiological sampling using a handheld temperature and humidity indicator (SPER
SCIENTIFIC, Scottsdale, AZ). Ammonia concentrations were measured using a TOXIRAE Il
Ammonia Monitor. Samples were collected approximately 0.25 m above the bedding near the center
of each selected pen.

Calf Respiratory Disease Assessment:

The total numbers of calves in each barn and pen were counted. In each selected pen, calf ID,
birth date and body weight were recorded. A respiratory disease score was assigned based the calf

health scoring guide (McGuirk, 2005). A calf was considered “positive” for respiratory disease if she
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had a respiratory score of 5 or greater. Prevalence of respiratory iliness was calculated for each
facility.

RESULTS

A total of 437 calves were health scored and 29 pre-weaned calf raising facilities were
evaluated across Northern New York in June, 2015. Pre-weaned housing facilities included hutches
(n =9), calves raised in individual pens in a barn (n = 11) and calves reared in group pens in a barn
(n =9). Ventilation was classified as natural (n = 17), natural + fan (n = 7) and natural + tube
ventilation (n = 5). Hutches were classified as naturally ventilated. The 29 facilities presented
considerable differences in many of the variables evaluated from an environmental, calf health and
management stand-point.

Calf Health Evaluation:

A total of 437 calves were health scored in 27 facilities, with an average of 15.55 calves
evaluated per farm. The mean respiratory score was 2.47 with a range of 0 to 9; 13.33% of calves
evaluated scored > 5, indicating they have a respiratory challenge and should be treated. Prevalence
of respiratory illness among calves ranged from 0 to 50% on a farm basis (mean 11.87%), with 10
(37.04%) farms having no respiratory illness, and four (14.18%) farms having 30 to 50% of evaluated
calves exhibiting signs of respiratory iliness. Only pen temperature impacted the respiratory score of
calves. There was no difference in respiratory score by housing type, bedding source, ventilation
system, relative humidity or pen airflow.

Environmental Evaluation of Calf Facilities:

Temperature was greatest in hutches as compared to individual and group pens; it was also
greater in naturally ventilated pens without additional fans or tube systems. Temperature varied by
location (both in- and outside the facility). Humidity was greater in hutches and group pens as
compared to individual pens. Heat index was similar across all three housing systems and location
within the facility.

Airborne Bacterial Counts:

A total of 194 airborne total bacterial count (TBC) samples and 182 airborne gram negative
bacterial counts (GNBC) from calf pens, alley ways and outside were evaluated. The difference
between the TBC and GNBC was due to 12 GNBC plates exhibiting contamination and were not
included in the final data set. Airborne TBC were greatest in the alley ways at a human height and
lowest outside. Samples taken in the pen, regardless of if it was a hutch, individual pen, laying area of
group pens or feeding area of group pen, had similar TBC and were greater than those observed in
the alley at calf level and outside. Gram negative bacterial counts were greatest in the laying and
feeding areas of group calf pens.

Type of housing and ventilation system impacted both TBC and GNBC; however bedding
material utilized did not impact either count. There was a strong correlation between temperature
range and GNBC (R? = 0.99) and a moderate correlation between airflow and GNBC (R? = 0.44). No
significant correlation was observed between TBC and temperature range or airflow.

Bedding Evaluation:
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A total of 354 bedding samples were evaluated from the 29 facilities. If a facility utilized
multiple types of bedding, a sample of each bedding type was collected. Only samples with
detectable concentrations of organisms were included in mean calculations. Streptococcus spp.,
Staphylococcus spp., and Coliform bacteria were found in all bedding samples, while
Corynebacterium spp., Pseudomonas spp., yeast and mold were found in fewer than 10 samples,
respectively.

FUTURE RESEARCH

This study was conducted to provide a “local perspective” to NNY dairy producers. The data
collected from the 2015 calf housing evaluation study suggests that regardless of pre-weaned
housing system, respiratory iliness continues to be a challenge on NNY dairy farms even when the
climate is temperate (average temperature = 75.5 F; average humidity = 45.7% and an average heat
index of 70.6 ). Additional research is needed to determine if respiratory iliness is an even greater
challenge when calves experience cold stress, and what factors increase the risk of infection
(environmental measurements, management strategies, housing, bedding quality and airborne
bacteria) and what strategies can be developed to reduce the risk of respiratory iliness in pre-weaned
calves.

Future work in this area will continue as we determine seasonal variation of respiratory illness,
identify management practices and/or environmental stressors that impact calf health during the
summer vs. winter months and develop management strategies to reduce the risk of respiratory
illness in pre-weaned calves across Northern New York.
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MANAGEMENT OF CALF SCOURS

Franklyn Garry, DVM, MS
Professor, Integrated Livestock Management
Department of Clinical Sciences
Colorado State University

Introduction

There are numerous causes of disease and death in nursing calves. Within the first several days
of life, the leading causes of calf disease are metabolic and behavioral problems, which are most
commonly the direct or indirect result of dystocia. After the first 2 to 3 days of life, the most
common calthood problems are infectious diseases. Infections of the respiratory and
gastrointestinal system account for the overwhelming majority of disease and death in calves
more than 48 hours old. Gastrointestinal diseases tend to be most common within the first month
of life, while respiratory disease tends to be more important after that time.

There are numerous causes of gastrointestinal infection in calves and it is very important to
distinguish between them because they can have very different modes of prevention and
treatment. Simple calf scours is the most common type of gastrointestinal infection. Scours is
caused by viruses and protozoa that affect the lining cells of the gut but do not invade further into
the body. These agents cause disease and death by increasing fluid and electrolyte losses via
diarrhea. Affected calves can routinely be saved if treatment includes sufficient fluid and
electrolytes to counterbalance the diarrheic losses.

There are also several bacterial agents that can infect the baby calf intestine, most commonly
Salmonella, E. coli, and Clostridium species. While these infections can cause diarrhea, they also
produce much more severe problems than just fluid loss as they cause severe inflammation, they
can invade into and beyond the gut wall, and they can produce toxins that affect multiple body
systems. Therefore it is important to try and distinguish between simple calf scours, where the
problem for the calf is mostly diarrhea and fluid loss, versus bacterial infection, where the
problem is most commonly more severe.

A considerable amount of research effort has been directed toward understanding, treating, and
preventing calf scours. Although our best attempts at prevention cannot eliminate calf scours,
we have numerous methods of limiting the disease. Importantly, we have very effective means
for limiting calf death when the disease does occur. Most of the treatment and prevention
methods are readily available to the producer.

Viral and protozoal enteritis = calf scours
The direct cause of calf scours is exposure to and infection by specific infectious agents. Indirect
causes include the many factors that increase calf exposure to the microorganisms or decrease

calf resistance to infection. The microbes may act individually to cause diarrhea but frequently
when a scours outbreak is found in a herd, two or more of these agents can be identified in
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affected individuals or in the group of scouring calves. Although each of these agents is unique,
and they can cause disease in several different ways, the end effect of the infection in the calf is
strikingly similar for all of the major scours-causing agents. The four agents that cause the
majority of calf scours are rotavirus, coronavirus, cryptosporidia, and K-99 E. coli.

Rotavirus and coronavirus have a very similar mechanism of action in the calf. Both viruses
infect the lining cells of the intestinal tract and destroy the cells responsible for digestion and
absorption of milk. Damage to the gut can be repaired if the calf survives. The usual cause of
death in animals affected by these viruses is tremendous fluid and electrolyte losses that result
from the diarrhea and lead to severe dehydration and acidosis.

Cryptosporidia is a protozoan parasite similar to coccidia. Like rota- and coronaviruses, it
affects the intestinal lining cells resulting in damage to the cells and subsequent decreased
absorption and digestion. Cryptosporidia typically does not kill calves except by causing severe
dehydration, electrolyte imbalance, and acidosis.

In calves, the characteristic E. coli that causes simple scours is termed K-99. The K-99
designation identifies an antigen that enables the E. coli to attach to the gut wall and secrete a
toxin that affects the intestinal lining cells. The effects of this toxin are to stimulate
hypersecretion of water and electrolytes from the cells. The end effect of this activity is like that
of the other scours-causing organisms to produce severe diarrhea plus electrolyte and fluid loss.
It is important to realize that K-99 E. coli does not invade the intestine or kill calves directly,
rather it kills calves via production of dehydration and severe acidosis. The loss of fluid can be
so rapid and extreme that calves affected by this strain of E. coli can die within 24 hours from the
onset of the disease. On the other hand, if calves are supported with sufficient fluid and
electrolyte replacement, they are very efficient at clearing this organism from the intestinal tract,
thus can effectively cure themselves.

The four microbes described above are the leading causes of calf scours but they are not the only
causes of diarrhea. An important distinction needs to be made between calf scours and other
types of infections that may produce diarrhea but also other organ problems. The prevention,
treatment, and eventual prognosis of these diseases are quite different. In calf scours, the
primary problem is diarrhea leading to electrolyte and fluid losses as the major disease effect.
The diarrhea seen in calves with some other infections is only one of many problems caused by
the infecting organism and in such cases calves usually die because of damage to other tissues
besides the gut. Calf scours primarily affects calves within the first three weeks of life. The
more aggressive diseases that affect multiple organ systems can occur early in the calf’s life but
can and frequently do affect calves older than three weeks of age.

Bacterial enteritis and septicemia
Clostridial enteritis is a sporadic disease of neonatal calves with very high mortality and is
caused by Clostridium perfringens. These bacteria can proliferate rapidly in the intestine of

some calves and then secrete a very potent exotoxin. Affected calves usually die rapidly before
the onset of diarrhea due to the profound effects of the toxin on the vascular system.
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There are numerous different types of the bacteria Escherichia coli (E. coli) that cause different
effects during their infection and invasion of the body. Many types of E. coli are normal
inhabitants of the gastrointestinal tract and do not cause disease. Other E. coli have
characteristics that allow invasion through the gut wall and spread to many different organs.
These are known as the invasive E. coli and they cause septicemia (microorganisms in the
blood). In this instance, the infectious bacteria can spread to any organ in the body, including
lungs, brain tissue, kidneys, and joints and can cause severe damage at these infected sites. The
Salmonella species of bacteria have been associated with calf enteritis but like the septicemic E.
coli, Salmonella has a strong tendency to spread beyond the gut and cause widespread disease.
Even when these bacteria do not cause septicemia, they damage the gut and cause severe
inflammation, quite different from the problems caused by viral and protozoal simple scours.

Distinguishing between calf scours and bacterial enteritis

A good diagnostic work-up can and should distinguish between these different causes of diarrhea
in calves. Again, making this distinction is important because successful treatment and
prevention measures will depend on being appropriately directed at the right disease. The
following discussion of fluid therapy measures is aimed at calf scours and not at the more severe,
but also more sporadic, systemic calf diseases.

As discussed above, the infectious calf scours problems result primarily from excessive loss of
water and electrolytes from the intestines. In severe cases, the diarrhea is so fluid that it contains
little particulate matter and is mostly water, electrolytes, and mucus. The end result is
development of varying degrees of dehydration associated with electrolyte imbalance and
acidosis. In mild states of dehydration, the calf will show mild lethargy, tackiness of the mucous
membranes, loss of elasticity in the skin, concentrated urine, and beginning retraction of the eye
into the orbit. The extremities (legs, tail, ears) are usually cooler than the body due to
constriction of peripheral blood vessels to counteract the decreased blood volume. The worse
the dehydration and electrolyte loss, the more severely affected will be the calf. With increasing
severity, calves will show more severe depression, may be unable to stand, will lose their nursing
reflex, and will drop to subnormal body temperature. In even more severe cases, dehydration
will lead to a calf that is unable to rise and will become comatose. When fluid and electrolyte
losses are severe enough, affected calves will die.

Because the major impact of calf scours on the calf is the loss of fluid from the gut, the signs of
disease are fairly predictable, and the appropriate treatment of calves is fairly straightforward.
The calf loses fluid and electrolytes in the diarrhea beyond its ability to maintain good body fluid
balance from its normal feed intake. The calf becomes progressively more dehydrated, which can
be seen by evaluating the ability of the skin to return to normal position when it is pinched.
Dehydration is also see as drying out of the tissues in the mouth, and by drying and sinking of
the eyes into their sockets.

The loss of electrolytes causes increasingly severe acidosis. This is seen as progressive

depression and lethargy of the calf. With worsening acidosis calves become lethargic and weak,
have trouble standing, and lose their suckle reflex.
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A good calf observer can note that an affected calf develops diarrhea. Then the calf becomes
progressively more dehydrated and progressively more depressed as the amount of fluid loss and
acidosis become more severe. These problems can all be corrected if the calf gets enough
additional fluid and electrolytes to reverse the dehydration and acidosis.

By comparison, a calf with Salmonella or E. coli scours or septicemia can have less diarrhea, or
blood in the feces, or severe depression without dehydration, or other evidence of severe
inflammation such as increased size of blood vessels in the eyes. In other words, a careful
observer can see that the calf does not have simple scours. Such calves may need fluids too, but
giving fluids will not correct the problem, because the problem is much more than just fluid loss.

Treatment of scouring calves

With this understanding of the causes and effects of calf scours, we can devise very effective
treatment measures. Since the leading causes of disease signs and death in the scouring calf are
dehydration, electrolyte loss, and acidosis caused by the outpouring of fluid into the
gastrointestinal tract, by far the most important treatment measure is replenishment of these vital
fluids and electrolytes.

The loss of fluids that occurs with calf scours is a progressive problem. In the initial or mild
stages of the disease, calves are still standing and orally administered fluids will be effectively
used. As the disease progresses, however, the dehydration worsens and calves become more
lethargic and decrease their own voluntary intake of fluids. The most common mistakes made in
the use of commercially available oral electrolyte replacement fluids are waiting too long before
administering these formulas or administering them too infrequently to affected calves.
Administered early and frequently, these fluids help the calf maintain vigor and normal body
temperature and allow it to continue sucking. Administering fluids too late, so that the calf is
already depressed and down, or administering too little so that the calf continues to lose more
fluid than it is receiving orally, allows the progressive dehydration to continue and the calf’s
condition to deteriorate.

When dehydration and acidosis are severe enough, normal intestinal function declines and orally
administered fluids are not appropriately absorbed. In such cases, oral fluids do little to enhance
calf survival. At this stage, the only effective means of preventing death is to administer
intravenous fluid therapy. For severe cases with extremely rapid onset of dehydration,
intravenous fluid administration may be the only effective treatment. For most cases, however,
the progression of the disease is not nearly so rapid and the problem lies only in the missed
opportunity to administer oral fluids at an earlier stage of the problem. Since calves with normal
hydration can rapidly excrete excess water and electrolytes, it is usually better to administer oral
electrolytes when in doubt than to wait until the calf is more significantly dehydrated.

Other treatments besides fluids have been tried. Intestinal protectants such as Kaolin and pectin
are favored by some but their efficacy in stopping fluid and electrolyte loss is highly
questionable. They may act to absorb toxins and thus help clear them from the intestinal tract but
this again is very debatable. The intestinal protectants are at least not harmful. In contrast,
numerous treatments have been devised to affect intestinal motility. At one time, it was popular
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to use drugs that decreased intestinal motility with the assumption that hypermotility of the
intestine was the cause of the diarrhea. We now know that most of the diarrhea-causing
organisms decrease intestinal motility and the use of such types of drugs is, in fact,
contraindicated.

Although antibiotics have been historically used in the treatment of calves with scours, they have
mostly been used inappropriately. These drugs can be given orally or systemically. The overall
effect of oral antibiotics, however, is detrimental. A quick review of the organisms that cause
calf scours shows that the major causes of calfhood diarrhea are resistant to antibiotics. Rota- and
coronavirus are not affected by antibiotics at all, while cryptosporidia, like most coccidia,
respond poorly or not at all to antibiotics. The K-99 serotype of E. coli that classically causes
calf scours is routinely cleared by the calf as long as fluid therapy is provided to keep the calf
alive.

The invasive forms of E. coli and Salmonella that penetrate the intestine and cause septicemia
will generally respond better to antibiotics administered systemically. Since these organisms
typically cause a deterioration of normal gut function, it is highly questionable how much orally
administered antibiotics are appropriately absorbed to fight the infection. Furthermore, orally
administered antibiotics have some deleterious effects on the calf. Oral antibiotics alter the
normal intestinal flora and in some cases can predispose to superinfections or infections with
fungal organisms. Some of the antibiotics commonly used for scours actually inhibit glucose
absorption from the intestine and alter the intestinal lining cells. In these cases, the continued
use of oral antibiotics can lead to a prolongation of diarrhea.

In summary, oral antibiotics are rarely effective in treating scours and sometimes can produce an
adverse result. By contrast, when septicemia is suspected, antibiotic use is critical in the
treatment of the disease but in such cases the type of antibiotic used should be based on accurate
identification of the disease-causing organism and the antibiotic is best administered by
injection, not orally.

Recently, the use of natural biologic products to reestablish a normal balance of intestinal
microorganisms has been suggested as a useful treatment for calf scours. Products containing
either Lactobacillus or Streptococcus faecium are commercially available. It is debatable how
effective they are, but it is likely that they are useful in cases where scours are very prolonged or
when oral antibiotics have been used extensively.

Electrolyte fluid administration is by far the most effective treatment for calves with scours.
Because affected calves are typically weak and chilled, additional nursing care can be very
important. In this regard, provision of warmth, dryness, protection from the elements, and
adequate nutritional support are all critical. Fluid therapy is most effective when it is
administered aggressively and early in the course of the disease. The most critical factor may be
the early recognition of affected calves. Caught early, most calves will respond very favorably
to oral fluid therapy. Once the calf becomes more severely dehydrated so that it is weak and
unable to rise, or if it has no suckle, intravenous fluid therapy may be the only way to save the
calf’s life. Other treatments may be beneficial but they are far less important than fluid and
electrolyte replacement.
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Achieving Maximum Growth Potential of Replacement Heifers
Through Management and Nutrition

Robert B. Corbett DVM, PAS, Dipl. ACAN
Dairy Health Consultation

Raising replacement heifers is often looked upon as a major cost on the farm without a
return on the investment until the animal begins its first lactation. As a result, heifers are
often fed the cheapest feed available with minimum inputs on facilities and labor until
they approach the time of calving. Efforts to improve management and nutrition of the
dairy replacement heifer, in order to decrease the “age at first calving”, have been labeled
as an “accelerated heifer growth program”. All young animals have a certain potential
rate of growth that is possible to attain, as long as they receive adequate nutrition to
provide the required nutrients that allow them reach their growth potential. The goal in
other food animal livestock production systems such as poultry and swine, is to provide
these animals with excellent nutrition that optimizes the health as well as the rate of
growth of these animals. Dairy calves are the only livestock that I can think of where
they are purposely “limit fed”. Calves may be allowed to eat all they want, but the
protein and energy levels may not be provided in the amounts to allow them to reach their
individual growth potential. “Accelerated heifer growth programs” is actually a poor
description and often misleads those who hear the term to think that it is an abnormal
management procedure and that animals are somehow force-fed or artificially induced to
grow at rates that are not normal. A more proper term would be “programs to allow the
replacement heifer to reach its normal growth potential”. Dr. Jim Drackley from the
University of Illinois suggested we call it “biologically normal growth”.

However, since the term “Accelerated Heifer Growth” is a more familiar term, I will
continue to use it when referring to programs which maximize the normal potential rate
of growth. Accelerating heifer growth has been a very controversial subject in recent
years. The main controversy revolves around the subject of fat deposition in the udder
during periods of rapid weight gain. However, [ would like to start by differentiating
between accelerated weight gain and accelerated growth rate. In my opinion, these are
two completely different topics. Accelerated weight gain occurs when excessive levels
of energy are fed to heifers with insufficient amounts of metabolizable protein which
results in overconditioning without an increase in frame size. Accelerated growth rate
involves formulating a ration that is much higher in metabolizable protein with sufficient
amounts of energy provided to allow the utilization of this protein as well as the other
energy requirements of the animal without causing excessive deposition of body fat.
This results in an increase in frame size without overconditioning the heifer, reaching
puberty and breeding size at an earlier age, and reduced age at first calving without
compromising size at first calving or first lactation milk production. This process must
start soon after birth in order to obtain the maximum frame size possible at calving.
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Dairy owners are well aware of the importance of delivering adequate amounts of high
quality colostrum to newborn calves as soon as possible after birth. A recent publication
states that calves receiving adequate amounts of colostral immunoglobulin have reduced
morbidity and mortality, reduced treatment costs, improved growth rates to 180 days,
improved feed efficiency, decreased age at first calving, and increased first lactation milk
yield (Faber et al., 2005). The calf should receive 10% of its body weight in high quality,
first milking, clean colostrum as soon as possible after birth. It is also recommended that
a second feeding of first milking colostrum be given at a rate of 5% body weight within 8
hours of the first feeding. High quality colostrum will contain at least 50 grams per liter
of IgG immunoglobulin, and have a low bacteria count, preferably below 10,000 per
milliliter, and less than 1,000 coliform bacteria per milliliter. However, if proper
management and hygiene of colostrum is observed, it should be possible to achieve the
same goals for bacteria counts that are established for bulk tank milk shipped to the
processing plant which is <10,000 Standard Plate Count and <300 Coliform Count.
Colostrum can be given for the first 2-3 feedings if desired. It is also a common practice
to feed transition milk (second and third milking colostrum) to the calf for the first week.
An entire article can easily be written just on Colostrum Management so no more than
this basic description will be covered here.

Most of the accelerated formula milk replacers will contain between 26 and 30% protein
and 15 to 20% fat. The protein level is very similar to that of whole milk solids but the
fat level is somewhat lower. The purpose of this protein to fat ratio is to promote lean
tissue growth rates and minimize the effect of fat on starter grain intakes. Research at the
University of Illinois showed that the ratio of lean tissue to body fat was much greater
and that the efficiency of gain was much greater in those calves fed the high protein milk
replacer. These calves gained weight much faster but also required less dry matter per
pound of weight gain. This fact needs to be considered when evaluating the economics
of an accelerated calf growth program. This same study fed 3 groups of calves a 26%
crude protein, 18% fat milk replacer at a rate of 10 %, 14% or 18% of body weight per
day. The corresponding growth rates were 0.79 lbs, 1.55 lbs and 2.25 1bs respectively. |
would like to emphasize again that the calves with the greatest growth rates had the
highest lean tissue to fat tissue ratio. The higher protein milk replacer promotes more
lean tissue gain as well as improves efficiency of gain.

It is important that the protein:energy ratio be calculated properly in order to achieve the
maximum rate of growth without excessive fat deposition. The following table
summarizes the current information about the requirements for growth of the calf based
on the body composition data derived since the 2001 NRC was published.
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Table 1. The energy and crude protein requirements of calves from birth to weaning
(Van Amburgh and Drackley, 2005).

Rate of Dry matter ~ Metabolizable Crude Crude

Gain, 1b/d intake, Ib/d  energy, Mcal/d protein, g/d  protein, %DM
0.45 1.2 2.4 94 18.0

0.90 1.4 2.9 150 234

1.32 1.7 3.5 207 26.6

1.76 2.0 4.1 253 27.5

2.20 2.4 4.8 307 28.7

The energy requirements are slightly lower than previous recommendations since they
were based on heavier veal type calves fed higher fat diets and depositing more fat per
unit of weight gain. The protein requirements are higher than the NRC 2001 due to
recent research updating the efficiency of use calculation for protein. This research
indicated that the absorbed protein was used with an efficiency of 0.70 instead of 0.80 as
suggested by the 2001 NRC. This results in an increase in the protein requirement that is
10-12% higher than the current predictions (Van Amburgh, 2006).

Researchers at Cornell University are recommending that milk replacer should be
formulated at 28% protein and 15% fat and fed at a rate of up to 20% of body weight
(Van Amburgh and Drackley, 2005). Young calves are more efficient at converting feed
to body weight, and this fact should be taken advantage of when the calves are still on
milk. Danish research has also shown that calves fed milk free choice gained 0.66 Ibs.
per day more than those fed 10 Ibs. of milk per day. Those that gained weight the fastest
also gave more than 1,000 Ibs. of milk during their first lactation than those receiving the
10 1bs. of milk per day (Foldager and Krohn, 1994).

The traditional method of feeding calves for the last 60 years has been to provide them
with 2 quarts of milk per feeding and two feedings per day. When milk replacer was first
developed, the purpose was to provide the dairy owner with a product that could be fed to
the calves that would allow the dairyman to sell more of his milk. It is obvious that if the
product was to be less expensive than whole milk, then it would have to have a lower
nutrient content. Since no one was really aware of how much milk the newborn calf
required, or normally consumed, it became a standard practice to feed the calf 2 quarts
twice a day. The bottles that were manufactured to feed the calves were two quarts in
size, and still the most common bottle used to feed calves is the 2 quart bottle.

The most common milk replacer in use today contains 20% protein and 20% fat. Whole
milk from Holsteins averages about 27% protein and 30% fat on a dry matter basis. Milk
replacer is commonly mixed at a rate of 1 pound of milk powder to 1 gallon of water.
Since milk replacer is 95% dry matter and water weighs 8.34 pounds per gallon, the milk
solids content of a 20:20 milk replacer mixed at this rate is 11.34%. Whole milk from
Holsteins averages about 12.5% solids. When calculating the total amount of protein and
fat that the dairy calf receives from 1 gallon of a 20:20 milk replacer mixed at 1 pound
per gallon compared to 1 gallon of whole milk, the 20:20 milk replacer has 0.19 pounds
of protein and 0.19 pounds of fat, and the whole milk contains 0.285 pounds of protein
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and 0.317 pounds of fat. Whole milk contains 50% more protein and 67% more fat than
the 20:20 milk replacer! It is no wonder that when a dairy switches their calves from a
20:20 milk replacer to whole milk that they notice a tremendous improvement in the
health and growth of the calf.

The National Research Council (NRC) publishes the Nutrient Requirements for Dairy
Cattle. It has also produced a computer program that allows the nutritionist to evaluate
feeding programs and see what the potential gain is from protein and from energy. If the
standard 2 quarts twice a day of a 20:20 milk replacer is entered into this program, and
the environmental temperature is set at 68° F, the calf has the potential to gain about 0.5
pounds per day from protein, and about 0.5 pounds per day from energy. The
thermoneutral temperature of the calf is 68° F (20° C). This is the temperature at which
the calf does not have to expend any extra energy to either warm itself or cool itself. If
the environmental temperature drops to 32° F (0° C), the NRC program calculations
result in a weight loss, both from the protein supply as well as the energy supply. We
already discussed the fact that whole milk contains 50% more protein and 67% more fat
than a 20:20 milk replacer. We should expect much better results from whole milk than
we would the milk replacer. At 68° F the program states that the calf should gain
approximately 0.75 pounds per day from protein and the same from energy. However,
when the calculations are done at 32° F, the result is weight loss, both from the amount of
protein and also energy. It is no wonder then, that when the environmental temperature is
cold, we see weight loss and a significant increase in respiratory disease in calves that are
only fed 2 quarts twice a day.

If a dairy calf was allowed to nurse its mother, it would nurse approximately 10 times per
day and would consume an average of 20% of its body weight per day in milk. If we
assume that a Holstein calf weighs 85 1bs., 20% of its body weight would be
approximately 2 gallons. This is twice as much milk as a calf would normally receive on
a traditional program on most dairies, especially those that are bottle fed. The Holstein
calf would consume approximately 0.7 pounds of protein per day, compared to 0.285
pounds of protein when receiving only 4 quarts a day of whole milk or 0.19 pounds of
protein when receiving 4 quarts of a 20:20 milk replacer. This protein is required by the
calf in order to allow it to grow and develop according to its own genetic potential.

The amount of fat is also doubled, which permits the calf enough energy to fuel the
various systems of the body, as well as their immune system. This energy is also utilized
when environmental temperatures are colder, to provide the energy to maintain the body
temperature and continue to gain weight.

It is obvious then, that a nutritional program must be developed that will provide this
increased amount of protein and energy to the calf, so that the calf will continue to grow
and be healthy, regardless of the environmental temperature. In order to do this, the
amount of nutrients consumed by the calf per day can be increased by increasing the
volume of milk fed per feeding, increasing the number of feedings per day, and
increasing the solids content of the milk or milk replacer. When any of these
management practices, or combination of these practices are implemented, a noticeable
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improvement in the health and condition of the calves will be observed in just a few
weeks.

It is obviously less expensive if the dairy utilizes its waste milk to feed the calves.
However, it is important that this milk is pasteurized, in order to reduce the bacterial load
in the milk and decrease the adverse effects of high bacterial counts on the
gastrointestinal tract of the young calf. The calf should receive 15% of its body weight in
milk per day during the first week of life. This would amount to 3 quarts twice a day for
the average Holstein calf. Starting at the second week of life, this amount should be
increased to 4 quarts twice a day or 20% of its body weight. This amount should be
maintained until the calf is eating enough of a high quality starter to begin the weaning
process. Starter amount and quality will be discussed later.

It is possible to increase the solids content of whole milk with milk replacer or “milk
extenders”. Milk extenders are formulated specifically to be added to whole milk, and
are usually higher in protein than in fat. If either one of these products are used, it is very
important to monitor the percent solids of the final product with a Brix Refractometer.
The percent solids can be raised to 15% without creating any issues with nutritional
diarrhea. Under excellent management conditions, the percent solids can be increased to
as high as 18%, if free choice water is available to the calf at all times, without causing
issues with osmotic diarrhea. It is important to not increase the percent solids more than
2% per adjustment, if changing your program on calves that are currently on just whole
milk or milk replacer which is approximately 12% solids. If starting new calves on a
higher percent solids diet following colostrum, it can be done at the very next feeding
since colostrum is around 24% solids.

The same type of program should be used if feeding milk replacer. It is difficult to
provide the maximum levels of protein and energy required by the calf to reach its
potential rate of growth with a 20:20 milk replacer. For this reason, newer formulas have
been developed that have much higher levels of protein (26-28%) and approximately the
same level of fat (15-20%). The higher protein level allows the calf to grow faster in
stature and muscle development without becoming over-conditioned, but at the same time
provides the necessary energy for maintaining body temperature, growth, and fueling the
immune system. Research has shown that higher fat levels in the milk will suppress the
appetite and discourage intake of calf starter. It is also recommended to increase the
solids of the milk replacer to 15% or higher in order to better meet the nutritional
requirements of the calf. Higher protein diets will improve feed efficiency thus
decreasing the amount of solids needed per pound of gain for the calf.

It is also possible to increase nutrient intake by increasing the number of feedings per
day. Ifusing bottles to feed the calves, it is very difficult to increase the volume of milk
fed per day unless the number of feedings are increased. There are 3 quart bottles
available now that are helpful, but still only allow 6 quarts per day to be fed, which is
about 75% of the recommended amount if the calves are fed twice a day. This is
obviously much better for the calf to receive more feedings per day, but also requires a
significant increase in labor costs so many dairy owners are reluctant to increase nutrient
intake by increasing the number of feedings per day. This is one of the main reasons why
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feeding methods have been developed to allow multiple feedings per day with minimal
labor. These would include computerized automatic milk feeders, and free access to
acidified milk. The main drawback to these systems is that an increase in the spread of
infectious disease, usually respiratory disease, is often noticed. There has been a
tremendous amount of work done at the University of Wisconsin in recent years in the
proper design and ventilation of group-housed calves which has resulted in a significant
decrease in the incidence of respiratory disease in these facilities.

Another false paradigm that needs to be addressed concerning traditional milk feeding
systems is that the earlier a calf is weaned, the better. This has become a common
management procedure for several reasons. One is that the cost of milk or milk replacer
is higher than dry feed for the calf. The second, is that it is a common belief that the calf
has more problems with infectious disease while it is on milk. The entire heifer raising
operation on a dairy farm is commonly thought to be a significant cost with no return to
the farm until the heifer enters the lactation herd. When looking at the costs of raising a
heifer, the most common approach is to look at the cost per animal per day. However,
what is important is the cost per pound of gain of this animal since size and weight are
what determines the age at first breeding as well as the appropriate size at first calving.

Feeding high quality feeds, especially milk products, will be more efficiently utilized
and converted into pounds of weight gain, thus reducing the cost per pound of gain. As
far as illness is concerned, the most common time for young calves to have problems
with diarrhea is between 7-12 days of age. This is because the most common causes of
diarrhea (Rota and Corona Virus, and Cryptosporidium) usually manifest themselves at
this time. It is also common to see issues with respiratory disease around 30 days of age
because many milk feeding protocols call for a reduction in the quantity of milk being fed
at this time. This stresses the calf, and with a lower nutrient intake the immune system
cannot function properly, thus resulting in a higher incidence of disease. Also, 3-4 weeks
is the time when the calf’s nutrient supply on a traditional feeding program becomes
significantly deficient to the point where their immune system cannot function properly
and disease incidence increases, especially respiratory disease. Research from Cornell
University has shown that heifer calves that are treated only one time with antibiotics
(usually for respiratory disease), and respond to treatment, gave 1085 pounds less milk
during their first lactation.

Unfortunately, the main goal of many heifer operations is to wean the calf early. The
main goal of any dairy heifer replacement operation should be to raise a high quality,
healthy, heifer calf that has had the proper nutrition to be able to maximize its own
genetic potential for growth, and to do it economically. These heifers would reach
breeding size earlier, and also enter the lactating herd at a younger age but at the desired
size and weight, and with the ability to produce much more milk during its productive
life. There are numerous research studies that indicate that the higher plane of nutrition
during the milk-fed phase will result in an average of 1,700 Ibs. more milk during the first
lactation. This increase in production also continues into subsequent lactations. Early
weaning has a detrimental effect on the health and growth of the calf, as well as its ability
to produce milk in the future.
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Calf operations that have implemented this program of providing a higher plane of
nutrition for the milk-fed calf have seen tremendous improvements in the health of the
calf. In the past, it has been a common goal of well-managed dairies to have a death loss
of 5-7% while the calves are on milk. Dairies that are feeding the amounts of milk
suggested in this article are commonly seeing a death loss of less than 0.5 to 1%. The
number of calves that are treated for various illnesses is also greatly reduced. It is not
uncommon to see a decrease of at least 80% in the cost of the medicine to treat calves
during the milk-fed phase.

Another common paradigm is that the earlier a calf consumes large amounts of calf
starter, the better, since calf starter consumption is related to rumen development. Quite
to the contrary, this is an indication that the young calf is not receiving enough nutrients
through its milk supply to fulfill its requirements for energy and protein and is
desperately looking for other sources of nutrients to fulfill these requirements. Since the
calf’s rumen is not yet developed, it does not have the ability to efficiently utilize the
nutrients in a calf starter grain. The energy and protein in milk or milk replacer made
from only milk products is rapidly available to the calf and is easily digested. For this
reason, it is not advisable to feed any soy protein in milk replacer until calf is at least 3-4
weeks old. Preferably, soy protein would be better left out of milk replacer in general.
The goal is to maintain the calf on a consistent level of milk (20% of birth weight) until
the calf has developed the ability to consume enough calf starter to start the weaning
process. Unfortunately, the most common level of crude protein in commercially
available calf starters is 17-18%. It was previously mentioned that the protein level of
whole milk in Holsteins is around 27% on average, on a dry matter basis. This is a
tremendous drop in protein content from whole milk to a calf starter. Therefore, the calf
has to consume enough calf starter prior to weaning to be able to meet its nutrient
requirements after weaning. Also, one must assume that the efficiency of rumen
fermentation of the young heifer is not as good as older animals, and the ability to utilize
the nutrients in calf starter is limited. In general, if an 18% protein calf starter is used, the
calf should consume somewhere around 4 pounds of it for 3 days in a row before starting
the weaning process. However, if a high quality starter is used than contains around 24-
25% protein, approximately 2 pounds should be consumed for 3 days in a row before
starting the weaning process.

There is a general concern that if the calf is fed larger volumes of milk, that the desire to
consume calf starter will be significantly delayed. Once again, [ would like to mention
the fact that early consumption of calf starter is a sign of malnutrition. Initially, the calf
will definitely consume less calf starter. However, dry matter intake depends on body
weight, and calves that are consuming larger volumes of milk have the ability to gain
over 2 pounds per day compared to only 0.5 to 0.75 pounds on a traditional program.
Since these calves gain so much more per day, the desire to consume more dry matter
comes along with the increased body weight. By the time the calf is 4-6 weeks old, the
amount of calf starter consumed increases significantly and the calf will more than likely
be consuming enough calf starter to start the weaning process between 7 and 10 weeks of
age, depending on the size of the calf.
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This process of “transitioning” from a total milk or milk plus some dry feed diet, to a
100% dry feed diet is much more complicated than many people think. There are two
very important factors that must be considered when designing a successful “Transition
Management and Nutrition Program” for the dairy calf. One is the ability of the calf to
consume enough high quality starter to supply its nutrient requirements prior to weaning,
and the other is adequate rumen development. Both of these factors are often ignored
when weaning calves based on age only.

What determines whether or not the calf starter is “high quality”? The calf starter should
contain a minimum of 22% protein, but 24-25% is preferred. The source of protein in the
calf starter should be soybean meal. Soybean meal has a good amino acid balance, is
highly digestible, and degradable in the rumen. This provides a readily available protein
source for the rumen bacteria, allowing it to multiply rapidly thus improving their ability
to digest and ferment feed that enters the rumen. Bypass protein sources should not be
used in calf starters. In the developing rumen, the ability to utilize the protein is limited
anyway, and any protein not digested in the rumen becomes bypass protein and passes on
into the small intestine for absorption. There needs to be a readily available form of
starch in the calf starter. Whole corn is often used in calf starters, but the starch is not
rapidly available, and as a result, tends to impede rumen development. The calf starter
should be very consistent, especially in the moisture content. Calves are very habitual
eaters and do not like changes in the consistency of their feed. This tends to decrease dry
matter intake of the starter.

An entire article could be written on the process of rumen development, so we will only
cover the basics here. When the calf is born, the rumen is significantly smaller than the
abomasum and is not developed as far as the musculature of the rumen is concerned, and
rumen papillae are absent. The rumen is essentially sterile at birth, and the first bacteria
that enter the rumen are those that are ingested from the environment. The majority of
these bacteria are “aerobic”, or require oxygen to grow. The rumen of the adult cow has
an “anaerobic” environment, which means that the bacteria do not grow in the presence
of oxygen. During the development of the rumen, the population of bacteria changes
from aerobic to anaerobic.

Bacteria require a liquid environment in order to grow. Unfortunately, there are still
dairies that either provide no water, or water access is limited to the calves that are being
milk-fed. This inhibits the growth of the bacteria that are important in rumen
development, thus delaying it significantly. It is often noticed that calves with limited
water access, really struggle after weaning and have a high incidence of respiratory
disease. Many people think that since milk is close to 90% water, that it should satisfy
the requirement for water. However, regardless of whether or not the calf sucks a bottle
or drinks from a bucket, the esophageal groove closes and the milk bypasses the rumen
and goes directly into the abomasum. Therefore, the water requirement for the rumen
bacteria is not met. However, when drinking water from a bucket, it flows directly into
the rumen. A high percentage of calves will drink fresh water when it is offered to them
after their milk feeding. Multiple studies have been done to show that there is a
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significant increase in starter consumption when calves have free choice water. This also
accelerates rumen development, as well as increases the growth rate of the calf.

As mentioned previously, the calf starter must also contain a readily available source of
starch. When starch is fermented in the rumen, butyric acid is produced in large amounts.
Research has shown that butyric acid has more influence on the development of both
rumen size and rumen papillae than any other substance in the rumen. Rumen papillae
are necessary for the absorption of volatile fatty acids (VFA’s) that are produced in the
rumen during the fermentation of feed. These VFA’s are an important source of energy
to the ruminant. A poorly developed rumen cannot absorb these VFA’s efficiently,
which results in the buildup of these acids in the rumen and can result in serious issues
with rumen acidosis. Corn is the most common source of starch in calf starters. There
are several forms of corn that can be used in calf starters. Steam-flaked corn has the most
highly available form of starch. The only problem with it is that the flake is fairly thin
and tends to break up in the starter, thus resulting in an excessive amount of fines. Rolled
corn is not submitted to quite as high of temperatures and the thickness is greater than
steam-flaked corn. It has less fines than steam-flaked corn, but can still result in more
fines than desired. Bump corn is rolled but only slightly. It is significantly thicker than
regular rolled corn but is still easy for the calf to chew up and starch is fairly available.
Some starters contain whole corn which is also palatable, but the starch is not very
available to the rumen bacteria. Studies have shown that rumen development in calves
that are fed whole corn is slower than with other forms of corn. Therefore, it would be
better to avoid whole corn in the calf starter if possible. Some calf starters will contain a
small amount of flaked barley in them as a source of rapidly available starch, thus
providing some starch immediately to the developing rumen bacteria, before the starch
from corn is available.

Calf starters are available in three different forms, textured, pelleted, or meal. The
textured form is preferred for several reasons. One is that it is more palatable, and results
in a higher level of dry matter intake than the other two forms. The other is that because
of its form, it tends to do a better job in stimulating the musculature of the rumen wall.
There is some concern that if the milk-fed calf does not have some forage to nibble on,
the musculature of the rumen wall will not develop properly. However, research has
shown that textured starters function in the rumen to develop the muscle layer sufficiently
in the absence of forage. The size of the pellet in both textured starters and pelleted
starters is important in this process. Unfortunately, many calf starters use small size
pellets in them (8 mm), which are less effective in developing the rumen musculature. 1
prefer to use a 5/16 inch diameter pellet (12 mm). When running a side by side trial, I
have seen an average of 15% in increase in dry matter intake of a textured starter when
compared to a pelleted starter. Some dairies make their own calf starter. Since they
usually do not have the ability to manufacture pellets on the farm, the starter is a mixture
of various forms of ground feed or meal. In general, calves do not like this form of feed,
and dry matter consumption of this form is less than the pelleted or textured form.

In order to “transition” the calf, the weaning process has to be in synch with rumen
development. There are pictures accessible on the internet that show a fairly well
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developed rumen at 4 weeks of age. However, these calves were not receiving 20% of
their body weight in milk per day and were essentially forced to look elsewhere for the
nutrients needed to survive. Once again, early consumption of large amounts of calf
starter is a sign that the calf is not receiving enough nutrients in its milk to satisfy its
requirements for growth and maintenance. Since the rumen is not well-developed at the
time that the calf starts to consume calf starter, a very small portion of it is actually
digested and utilized by the calf. Therefore, the calf is not receiving enough nutrients
from the limited amount of milk and starter to allow it to reach its genetic potential in
growth. Even though the rumen is developed in this case at 4 weeks, the calf is still not
growing well, and its immune system is not receiving enough nutrients to function

properly.

If the calf receives 20% of its body birth weight per day from the 2" week of life, and
continues to receive this amount, the consumption of calf starter gradually increases as
the calf grows and gains weight. Once it reaches the weight where it needs more
nutrients, calf starter consumption increases accordingly. It will usually take 3-4 weeks
for the calf to increase consumption of calf starter to the point where the goal of 4 pounds
of low quality starter (18% protein) or 2 pounds of a high quality starter (24-25% protein)
is consumed. This is enough time for the rumen to develop sufficiently to digest or
ferment the feeds that enter the rumen. It is best to feed only calf starter for at least 7-14
days after weaning, to further develop the rumen from starch fermentation and the
production of butyric acid. Calves should be left in the hutch or individual pens during
this time in order to observe the amount of starter consumption.

Traditional weaning programs will have a goal of weaning the calf at a specific age. In
order to accomplish this, the amount of milk being fed is reduced at a certain age in order
to force the calf to consume more starter. The calf usually only has about one week at
this reduced amount of milk before being weaned. The problem with this system is that
the rumen does not have sufficient time to develop prior to the calf being weaned. The
calf is forced to consume more starter to try and satisfy its appetite and nutrient
requirements, but does not have a sufficiently developed rumen to ferment the feed in the
rumen efficiently. These calves will often develop rumen acidosis and “matting” of the
rumen papillae. Calves can be successfully weaned on this type of program if they have
been consuming a significant amount of calf starter for at least 3 weeks prior to weaning.
However, if consuming a lot of starter early on like this system requires, they are
definitely not receiving enough nutrients through the milk to meet their nutritional
requirements for achieving their genetic potential for growth and properly fueling their
immune system.

In recent years, there has been an increasing awareness of the importance of increasing
the amount of milk to the calf. For this reason, it has become more commonplace to see
an increasing number of computerized automated milk feeders. Most of these feeders
have flexibility in their programming to allow just about any type of feeding program
desired. However, many of these come already programmed with a complicated series of
increases and decreases in the amount of milk that the calf is allowed to drink from week
to week. One common approach is to gradually increase the amount of milk per day until
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it peaks at a certain level and then turn around and immediately start reducing the amount
of milk per day in an effort to encourage starter intake. Most are programmed to allow
weaning before 8 weeks of age. Again, this approach forces the calf to eat more starter,
and the rumen may not be sufficiently developed to efficiently digest or ferment dry feed.
One major problem with computerized feeders is that when the calves are group housed,
there is no way to observe what the individual intake of starter is per calf. Even though
the program has reduced milk intake, some of the calves may not be consuming enough
starter prior to weaning to be able to meet its nutritional requirements after weaning. For
this reason, it is common to see calves struggle post weaning with poor weight gains and
an increase in respiratory disease. In many cases, existing buildings have been retrofitted
with computerized feeders without taking into consideration the ventilation of these
facilities. Numerous operations have experienced serious issues with respiratory disease
and increased death losses when moving into these poorly ventilated barns. Dr. Ken
Nordlund at the University of Wisconsin has done a tremendous amount of work in the
design of calf barns and ventilation systems, and his guidelines for the design of calf
barns have greatly reduced the incidence of respiratory disease.

Some dairies in cooler climates have developed programs for the feeding of acidified
milk. In this case, the calves have free access to milk at all times. The low pH of the
acidified milk tends to limit the amount of milk they will consume in one feeding, but
calves may still consume up to 12 quarts or more of milk per day. These calves will gain
weight rapidly; however, the same issue exists at weaning time. They are usually group
housed so the amount of milk must be reduced prior to weaning, so some calves may not
be consuming enough starter at weaning since individual starter consumption cannot be
monitored. The same problems with increased respiratory disease in this system have
also been observed in poorly ventilated barns.

A successful “transition program” for the dairy calf must include the presence of a rumen
that is sufficiently developed to efficiently ferment dry feed entering the rumen. It must
also be designed to provide at all times the necessary nutrients to allow the calf to gain in
weight and increase in size according to its own genetic potential. Traditional programs
of feeding the calf at a rate of only 10% of its birth weight per day are borderline
starvation diets, and in times of cold weather or heat stress, often result in weight loss and
increase in infectious disease. A very easy goal to reach is to double the birth weight of
the calf by 8 weeks, of age. More intensive programs with increased milk solids can
result in the tripling of the birth weight by 10 weeks of age. Designing a transition
program with these thoughts in mind will result in a tremendous increase in the rate of
gain without excessive fat deposition, a much healthier calf with lower morbidity and
mortality rates, a heifer that reaches the appropriate breeding size much earlier, and a first
lactation heifer that enters the herd at a younger age and with the ability to produce much
more milk. As long as a high plane of nutrition is maintained during the entire growing
period of the heifer prior to the first calving, the longevity of these heifers is improved as
well as lifetime milk production. Successfully transitioning the dairy heifer calf is an
important investment in the future productivity and profitability of the dairy operation.
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As the heifers mature, their rations have to be adjusted according to their requirements.
The problem comes with the grouping of the heifers. Smaller dairies often have to group
heifers together that have a wider range of age. This makes it extremely difficult to
formulate a ration that is adequate for the younger animals without over-feeding the older
heifers. In order to maximize the growth of the younger animals, the ration should be
formulated for them, carefully observing the older animals in the group to ensure that
they do not become overconditioned. Smaller dairies may wish to utilize the lactating
ration for one group of heifers and the pushout from the lactating cows for another group.
Pushout or feed refusals may not be a viable alternative for herds on a strict Johne’s
control program. Each dairy that is interested in an accelerated heifer growth program
needs to consult their respective nutritionist in formulating the appropriate rations based
on the ages of heifers within the respective groups. Basically, these rations will be
somewhat lower than what is usually formulated for energy and higher for protein.
Concerns about overfeeding protein can be satisfied by checking the blood urea nitrogen
levels to see if they are elevated. If the rations are properly formulated, the heifers will
increase rapidly in frame size without becoming overconditioned.

Once heifers are successfully weaned, they should be left in the hutch for 1-2 weeks to
make sure that their starter intake increases up to approximately 8 pounds per day. When
moving to the first group pens, the group size should be kept to 6-8 calves per pen if
possible. It is not advisable to change the ration at the same time the animals are mixed
together. This creates stress from a social change at the same time there is stress from a
ration change. Calves should be mixed together for at least a week with only access to
calf starter and then changed to a grower ration consisting of 20% high quality alfalfa hay
and 80% concentrate in a total mixed ration. If alfalfa hay is not available, then another
high quality dry forage can be used. The crude protein of this ration should be 20-22%.
Heifers would remain on this ration until they are about 5 months of age.

The next group of heifers would consist of animals that are 5-8 months of age.
Fermented forages can now be introduced in the ration with a total crude protein level of
around 18%. The potential gain from metabolizable protein should be about 0.5 Ibs.
higher than the potential gain from metabolizable energy. The body condition should be
monitored routinely to make sure that the ration is formulated properly to allow the
maximum gain in the frame size and muscle deposition without the heifers becoming
over-conditioned.

The next ration change is at 8 months of age and continues until the heifers are diagnosed
pregnant. This ration will be around 16% crude protein but the potential gain from
metabolizable protein will be about 1.0 Ibs. higher than the potential gain from
metabolizable energy. As the groups of heifers get older, this potential difference
between protein and energy continues to increase in order to maintain the proper growth
characteristics in the heifers.

Heifers need to be bred when they reach the appropriate frame size, not according to
body weight. I like to use 51 inches at the withers for the height at which to begin
breeding. I have found that on a good accelerated heifer growth program, approximately
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28% of the heifers will reach this height at 10 months of age. About 60% will be ready at
11 months and the rest by 12 months of age. There will always be a few that are delayed
in reaching their breeding height. These heifers must be critically evaluated and possibly
culled. Instead of waiting until breeding age to evaluate heifers for possible culling, I
like to do the evaluation at approximately 400 Ibs. It is very easy to pick out heifers that
are obviously stunted and/or in poor health when compared to their herdmates of similar
age. Unless these heifers are obviously sick, they can be sold for current heifer market
prices without a loss. If kept in the herd, they often calve, produce poorly, and are then
culled at beef price. The cull price is close to what would have been received if sold at
400 lbs. only without all the feed costs that were incurred in feeding the heifer to
adulthood.

The single most common problem with breeding heifers on an accelerated heifer program
is waiting too long to initiate breeding once the heifers have reached the appropriate
breeding size. As heifers get older, the rate at which their frame size increases tends to
slow down. If heifers are still several months away from calving when this process
occurs, they tend to gain body condition. Heifers that were bred late or took longer to
conceive could become overconditioned when compared to heifers that conceived close
to the time they reached the appropriate breeding size. If this occurs, the late bred heifers
would have to be put on a lower quality ration to prevent overconditioning. It has also
been my experience that heifers calving in for the first time at 30 months of age or older
do not milk well and do not return the money invested in them up to calving. These
heifers are obviously problem breeders and often are extremely difficult to get bred back
after calving.

Once heifers have been confirmed pregnant, the metabolizable energy levels must be cut
back while maintaining the level of metabolizable protein or heifers may become over-
conditioned. The ration is formulated at a negative 1-2 Mcal below the suggested
requirement for energy, but the metabolizable protein is maintained at about 150-200
grams above suggested requirement. In order to accomplish this, the crude protein level
of the pregnant heifer ration will usually be around 15-15.5%. Since the growth curve has
been shifted significantly to the left, the rate of growth slows down earlier in the
gestational period when compared to a traditional program of calving at 24-28 months of
age. It has been suggested that the ideal height for heifers at calving is 54.9 inches at the
withers and weighing 1350 to 1400 lbs. pre-calving. Heifers raised on this program,
which will allow them to reach their natural potential growth rate, will meet or exceed
these goals set for a traditional program, will not have any increase in calving difficulties,
and will produce more milk during their first and subsequent lactations.

If at all possible, it is advantageous to keep the springer heifers separated from the second
lactation and older cows in the close-up dry cow pen. Heifers do not compete well with
older cows and often will not consume adequate amounts of dry matter for optimum
health. Care should also be taken to provide adequate bunk space for heifers and to
adjust the ration on a daily basis according to the number of heifers in the close-up pen.
Recent research from British Columbia has shown that heifers and cows that have
reduced dry matter intakes 3 weeks prior to calving are the same animals that experience
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the greatest incidence of metabolic disease after calving (Huzzey, J.M. et al,. 2006).
Close-up dry cow pens and fresh cow pens should be kept at 80% capacity in order to
minimize competition at the feed bunk and maximize dry matter intake. The area in
which the heifers give birth, whether it is the close-up pen or a specific maternity area,
needs to provide the heifer with adequate space so she can lie down and give birth
without being disturbed. I have seen situations where the percent of calves born dead
was cut in half simply by doubling the size of the close-up pen where the heifers were
giving birth.

The number one concern pertaining to accelerated heifer growth programs is deposition
of fat in the mammary gland, resulting in decreased first lactation milk yield. However,
these results were received by accelerating the weight gain on prepubertal heifers,
without much attention paid to the protein requirements needed to increase frame size.
There have also been several studies examining the mammary gland which have proven
that there is no decrease in milk producing tissue in fresh heifers that have been on
accelerated growth programs with increased protein levels in the ration. The reduction in
mammary parenchyma DNA that has previously been reported in heifers reaching
puberty, is simply due to the fact that heifers on a higher plane of nutrition reach puberty
at a younger age (Van Amburgh, 2005). I have followed animals now for 5 lactations
that were raised on an accelerated program and have seen no adverse effects on their
reproductive efficiency or production. In fact, data collected from these herds suggest
that their longevity in the herd may actually be improved.

Now that more is known about how to properly formulate rations to accelerate the growth
in replacement heifers, it is possible to have heifers calving in at 20 months of age and
still obtain the same frame size as 24 month old heifers raised on a conventional ration.
These heifers do not show a decrease in first lactation milk yield and do not show any
increase in calving difficulties.

The following chart is a printout from Dairy Comp 305 of a 1,500 cow herd following
this program that shows no difference in the average week 4 milk, week 12 milk, and 305
ME in first calf heifers from 18 months to 24 months of age at first calving:
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By FRAGE %COW #COW Av WAMK AvW12MK Av305ME
1-6 1 4 69.8 2
1-7 15 70 62.6 2
1-8 32 151 66.8 9
1-9 24 114 67.2 74.0 28178
1-10 17 82 69.6 8
1-11 9 44 70.8 0
2-0 3 13 68.8 8

Total 100 478 67.3 74.2 28215

Following is a table that illustrates the total number of heifer replacements needed per
100 cows in order to maintain herd size, taking into consideration the age at first calving
and the herd’s cull rate:

Age at First Calving*

Cull 22 Mo |23 Mo |24 Mo | 25Mo |26 Mo | 27 Mo | 28 Mo | 29 Mo | 30 Mo
Rate

20% 38 42 46 48 52 56 61 63 67
22% 42 46 50 54 58 63 67 69 73
24% 46 50 54 58 63 67 71 75 81
26% 48 54 58 63 69 73 77 81 87
28% 52 58 63 69 73 79 83 87 94
30% 56 63 67 73 79 83 89 94 100
32% 61 67 71 77 83 89 96 100 106
34% 63 69 75 81 87 94 100 106 112
36% 67 73 81 87 94 100 106 112 121
38% 71 77 85 92 98 106 112 118 127
40% 75 81 89 96 104 110 118 125 133

*Based on 12% heifer losses: deaths 0-12 months=5%; pre-breeding culls=3%; deaths 13
months to calving=1%,; and post-calving losses 3%.

If we assume that an average culling rate in today’s large dairies is around 36% and that
the current age at first calving is 26 months, the dairy would have to have 94 heifers per
100 cows on the farm from birth to calving in order to maintain herd size. If thisis a
1,000 cow dairy, then 940 heifers would be needed. If the age at first calving was
reduced to 22 months, then only 670 heifers would be needed to maintain herd size. That
is a difference of 270 heifers needed on the farm. Approximately half of these heifers
needed on the farm to maintain herd size would calve in one year. Half of 270 would be
135. If these heifers had to be purchased at $1,800 per head, this would equal $243,000
per year on increased costs.
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Let’s look at this same situation another way. A 1,000 cow dairy with a 36% cull rate
would need 360 replacement heifers per year. Assuming that 50% of the cows have
heifer calves that would yield 500 heifers per year. Since it takes approximately 2 yrs for
the heifers to calve, about 250 of these heifers would calve per year. This still leaves a
deficit of 110 heifers per year even with an age at first calving of 24 months. However, if
we also assume that there is at least a 12% death loss from birth to post-calving, there
would be 30 heifers less calving per year. That would leave only 220 heifers or a deficit
of 140 heifers per year that would have to be purchased in order to maintain herd size. At
a cost of $1,800 per heifer, the cost of purchasing additional replacements would be
$252,000 dollars per year.

It is evident that extending the age to first calving is extremely costly to the dairyman. It
has been estimated that 15-20% of the total costs on the dairy farm are associated with
heifer rearing (Karzes 1994). It has also been stated that the single most important
variable influencing costs associated with heifer replacements is the age at first calving
(Cady 1996). After summarizing much of the available literature on accelerated heifer
growth, VanAmburgh from Cornell stated, “The economics are very strong that early
calving, even at lighter post-calving body weight, improves farm profitability.”

The increasing costs of heifer replacements, coupled with the fact that cull rates on large
dairies are often exceeding 35%, emphasizes the importance of establishing a good heifer
replacement program that will result in decreased death losses as well as decreasing the
age at first calving.

In summary, some of the nutritional considerations for establishing an accelerated heifer
growth program are as follows:

1. Rations should be formulated that increase growth rate by increasing frame size
without excessive body condition. In general, rations will have higher levels of
metabolizable protein in comparison to traditionally raised calves.

2. In the past, most heifer nutritional requirements published have tended to
overestimate the energy and underestimate the protein needed to accomplish
accelerated growth without causing excess fat deposition.

3. Rations should be formulated to maximize rumen microbial growth, which
improves feed efficiency as well as optimizing amino acid balance.

4. Maximize dry matter intake through better management procedures such as
adequate feed bunk space, providing fresh feed and water at all times, utilizing
good quality forages in heifer rations, and providing a clean dry and comfortable
environment.

5. Monitor the body condition scores as heifers mature to ensure that the rations are
properly formulated to maximize frame size without the heifers becoming
overconditioned.

6. The herd nutritionist and dairy owner must work together to establish a program
that works in correlation with the existing facilities and managerial ability, that
will allow the replacement heifers to reach their potential growth rate.
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I have been feeding calves on my clients’ dairies for more than 16 years on this type of
program with great success. The average death loss from birth to weaning is less than
1%, the cost of medicines used has decreased by approximately 80%, and the heifer
calves are averaging around 260 Ibs. at 10 weeks of age. This type of program enhances
the animal’s immune system as well as growth rate. The heifers have a larger frame size
but are not over-conditioned, with a higher lean tissue to fat tissue ratio than calves raised
on a traditional whole milk or milk replacer program. Continuing the heifers on a high
plane of nutrition with proper protein:energy ratios will help them obtain their genetic
potential for growth and future milk production, and allow them to enter the herd at an
earlier age and at the same size or larger than traditional heifer programs. These heifers
will have an increase in milk production and herd longevity because of increased
performance.

Accelerated heifer growth programs can be a valuable asset in increasing the overall
profitability of the dairy operation if the time is taken to design the program to fit into the
management scheme and the rations are formulated properly to maximize frame size
without overconditioning the heifers.
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