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The 5 C’s of Calf Raising

LanceS. Fox!
Alpharma, Inc.

Abstract

Originally introduced to thedairy industry
by Dr. SheilaMcGuirk, University of Wisconsin
School of Veterinary Medicine, the5 C'sinclude
the following: Colostrum, Calories, Comfort,
Cleanliness, and Consistency. While both the
aphabetitsdf and variousanagramshavebeen used
to highlight certain componentsof dairy cdf-rearing,
the5 C'sareuniqueinthat they quickly point out 5
key management factors necessary to promote
optimum health and production of dairy calveson
today’smodern operations, regardless of typeand/
orsize.

Itisobviousthat thedairy heifer caf isthe
foundation of our future milking herd. Itisthis
foundation, however, that till struggleswith hedlth
issues, such as digestive disorders (i.e. scours),
which account for approximately 62% of pre-
weaning mortaity (NAHMS, 2002). Helfer calves
are expected to consume enough maternal
antibodies (1gG) to achieve adequate passive
transfer. Colostrum, thevery first meal anewborn
calf should ingest, is still not being directly
administered in roughly 30% of our dairy heifers
(NAHMS, 2002). Asaresult, gpproximately 40%
of heifer calveshavefailureof passvetranger (FPT)
(NAHMS, 2002). On average, acalf will nurse
naturally 6 to 8 timesin a24-hour period, which
trandatesinto small multiplemedls. Previoudy, 24
hours of age was the timeframe the industry
advocated for allowing adequate 1gG absorption

through the gastrointestina tract; aprocessknown
aspinocytosis. Continued researchisnow telling
us that the ideal ‘window of opportunity’ for
antibody absorption may behalf aslong, if not less.

Calories, how we feed them and why, is
the only other technical “C” listed of the five.
Whether discussing winter feeding practices or
rumen devel opment, how we supply the necessary
groceriesto acalf in part dictates how successful
growth, weaning, transition, pregnancy, and
ultimately milk productionwill be. The3 remaining
“C's” comfort, cleanliness, and consstency arenot
technicd innature. If acaf ishousedinawet, dirty
environment with poor ventilation and incons stent
feeding practices, onewould not expect optimal
health and performanceto occur. Whilethetopic
of calf and heifer management may seem
rudimentary, there clearly existsaneed to address
the various parameters involved to insure a
successful calf-rearing program.

Colostrum

Another way to view colostrumisasliquid
gold. Theword goldissynonymouswithvalue.
Thetopic of feeding sufficient amounts of good
quality colostrum to newborn calvesin atimely
matter hasbeen atopic of industry discussionfor
many years. Yet we still read reports indicating
sgnificant levelsof FPT. Why? Isit becausecalves
arenot being fed enough? Isit becausethequality
issuboptimal? Or isit dueto delayed timing of
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administration? The answer is that one or a
combination of these issuesis likely. Feeding
colostrumissimilar to putting apuzzletogether.
Without all the necessary pieces, the puzzle is
incomplete. Without colostrum, the calf is at
significant risk of increased morbidity, death, and
substandard performance, both asagrowing heifer
and eventually amaturelactating cow. Inregards
to disease, it is similar to the age old question,
“Which camefirg, thechickenortheegg?’ Incaves
wemust ask, “Which comesfirgt, immunity or the
pathogen(s)?’ In other words, wewould likethe
immune system prepped and ready to go prior to
being exposed to harmful pathogens.

I nadditionto colostrum management, other
areas of opportunity exist on thefirst day of the
caf’slife. Maternity pen managementisonesuch
opportunity. Whenacalf isborninto acommunal
maternity pen, it issubsequently beingintroduced
to avariety of pathogens shed from mature cows
waiting to sharethat common* birthing center.” Itis
not realistic to expect every dairy operationto have
individua maternity pensthat arethoroughly cleaned
between calvings. Ye, if thematernity penareais
cleaned infrequently, the newborn calf isat risk of
ingestingitsfirst manuremed well beforecolostrum.
After about an hour, the newborn calf triesto stand.
The process of standing normally takes severa
attemptsto achieve upright success, and with each
dive into the bedding pack, the possibility of
consuming asmall amount of manureincreases.
Many potentia pathogensmay lieinwaitinginsde
thebedding pack. Salmonella, agpeciesof bacteria
that has plagued thedairy industry for years, isa
great example. If present, acalf need only ingest
about 1/5" of ateaspoon of manure, about thesize
of apea, to becomeinfected. Other pathogens,
suchasE. cali or Cryptosporidium, may bewaiting
for their chanceto strikeaswell. Removing the
newborn calf from the maternity penimmediately
after birthisided. However, someproducersprefer
to havethecow lick thecalf off. If thisisthecase,
| encouragethose producersto makewhat | call a

caf landing zone (CL Z) where the newborn calf
can beimmediately placed within the confines of
the maternity pen. Straw balesto partition off a
corner of thematernity penwork great. It should
be a small area, perhaps 15 to 20 square feet.
Cowstypically do not liketo step over the bales.
Inthenortheast part of the U.S. where straw bales
are less commonly used, | recommend a 100 to
200 gdlonblack poly water tank with clean bedding
(i.e. shavings). The CLZ will not only allow the
cow tolick thecalf off, but it will also help reduce
the chancesof acalf consuming amanure meal or
two. Redidticdly, producersaremorelikdy toclean
asmall area, likethe CLZ, between calvings.

Another portd of entry for pathogensfrom
theenvironment istheumbilicus. If not sanitized
properly, calvesareat risk of bothnave ill and joint
ill; the latter aresult of septicemia. Dipping is
preferred to spraying, primarily because of adequate
contact. Seven percent tinctureof iodinehasbeen
thedisinfectant of choicefor years. Disposing of
thedisinfectant between each dippingisadvised and
using a designated navel dip cup or disposable
devicesuchasaDixi€® cupor largesyringecaseis
warranted.

It hasbeen said that onegallon or 4 quarts
(i.e.4L) of colostrumisimportant, especially in
Holstein calves. Why not 2 or even 3 quarts? In
smaller breeds, such as Jersey calves, smaller
amounts should be given and repeated as needed.
For larger breeds, however, recent research from
theUniversity of Arizona(Faber et a., 2005) has
reinforced theideathat 4 isbetter than 2. Brown
Swiss calves were used to evaluate colostrum
feeding and subsequent milk productioninthisstudy.
Only maternd colostrum that wasreported to have
a“green” reading by way of acolostrometer was
fed. Caveswererandomly assignedto either a2
or 4liter feeding at birth. Calvesreceiving4liters
had fewer hedlth problems, lower veterinary codts,
andimproved averagedaily gan(ADG). Hefers
werethen tracked through 2 lactationswith thedata
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suggesting that cowsfed more colostrum at birth
produced more milk during both lactation periods
(Tablel).

What about quality? The quality of
colostrum relative to quantity has an inverse
relaionship. Thatis, thepoorer thequality, themore
volumethat needsto begiven. That Satement done
answersin part why moreisbetter. Thegoal for
passivetransfer is10 g/L 1gG in serum. Calves
unfortunately arenot very efficient a absorbing 1gG.
Efficency of bsorptionisatitshighestimmediately
after birth and quickly fallsto zero by 24 hours of
age. Research estimates vary widely with the
average efficiency of absorption reported to be
approximately 35t0 50% at birth. Producersalso
need to takeinto account that theaverage Holstein
cow produces50 g of IgG/L of colostrum. Jerseys
tend to produce closeto 75 g/L. Yet, not every
cow readsthetextbook. Without testing colostrum,
whether viaacolostrometer or direct measurement
of antibodies (e.g. Midland Bovine Colostrum 1gG
test kit; Midland BioProducts Corporation, Boone,
IA), we assumethe average. Another important
factisthat acalf’sbody containsaplasmavolume
equal to 9% of itsbodyweight. Examplemathfor a
90-Ibcdlf:

A 41kg(911b) calf x 9% =3.7L of plasmavolume

3.7L x10g/L (passvetransfer god) =37 gof IgG
needed to be absorbed

Assume50g/L 1gG colostrum quaity unlesstesting
x 2 L fed = 100 g of 1gG x 50% efficiency of
absorption =50 gramsabsorbed = passvetransfer
achieved

What if thequality of colostrumis25g/L?

259g/L x 2L fed= 50 g x 50% = 25 g absorbed
=FPT
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What if the efficiency of absorptionisonly 35%7?

50¢0/L x 2L fed=100gx 35% = 35 g absorbed =
FPT

Utilizingsmilar varidbles, yet increasing thevolume
of colostrumfed, reved sthefollowing:

25¢g/L x4 L fed=100gx 50% =50 g absorbed =
adequate passivetransfer

500/L x4 L fed=200gx 35% =70 g absorbed =
adequate passivetransfer

Without routinely measuring the antibody
content of colostrum, aswell asknowing that the
caf’sefficiency of absorption of antibodiesrapidly
decreasesover thefirst 24 hoursof life, feeding 4
quartsinlarge breedsimmediately after birth (or
dternatively splitting between two feedingswithin
thefirst 12 hoursin smaller breeds) iscrucia to get
thecalf’simmune system off to the correct start.

Calories

Thereareavariety of caf milk replacersas
well ascalf starter and grower dietsavailablefrom
which producerscan choose. Whether choosinga
traditional versusintensified (i.e. accelerated) milk
replacer program, apelleted versustextured calf
starter, or tackling the question of when forages
should beintroduced, producersrely onthe expert
adviceof their locd nutritionist for providing asound
nutritional program that yields healthy growing
calves. This section covers the very basics of
feeding cdvesand doesnot reflect any oneparticular

program.

Some of themost significant challengesof
nutrition management in calvesare cold weather
feeding and adequate rumen devel opment, thelatter
of coursewhich defines, in part, how successful
weaning and trangtionwill be. Thethermo neutral
zone(TNZ) for calvesunder onemonth of ageis
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approximately 50to 75° F of ambient temperature.
For every 1°F drop in ambient temperature bel ow
the TNZ, maintenance energy increases by 1%.
In other words, at 0°F, acalf should receive 50%
moreenergy (i.e. calories) just for maintenance.

Providing good quality water to calvesis
crucid, not only for maintaining hydration statusbut
alsofor adequate rumen development. Research
hasdemongtrated thet free-choicewater vs. no water
available promoted better starter intake, improved
ADG and reduced theincidence of scours(Table
2; Kertz et al., 1984). During the cold winter
months, ice isnot considered free choice water.
Operationsin cold climateshavelearned to adapt
tothistypeof westher. Someproducersoffer warm
water for about an hour after themorningandevening
feedings. Thewater isthen removed to prevent
freezing in the buckets. Anadditional feeding of
warmwater at mid-day isided toensurethat calves
haveenoughwater available.

Whether an operation is feeding milk
replacer or pasteurized waste milk, the calf’s
esophageal grooveisrespons blefor shunting milk
towardsthe abomasum and away from the rumen.
Thisfunctional tube closesasaresult of nervous
dimulation. Itisaconditionedreflex and takesplace
regardlessof whether feeding with bucketsor nipple
bottles (Drskov, 1972). Althoughthereisno exact
timeframe, itisrecommended that water be offered
to calves no sooner than 15 to 20 minutes after
milk feeding. Theideaisthat thiswill allow the
esophaged groovetimetoreax, thereby allowing
water to enter therumen. Itisnot redisticto expect
milk bucketsto be adequately sanitized between
feedings. Rather, these samebucketsare often used
right after feeding for free-choicewater. Inadequate
ringngwill resultinthemixing of water withleft over
milk residues, creating a cloudy liquid that may
continueto stimulatetheesophaged groove, shunting
theliquid to theabomasum. Think of therumenas
avat for making bread. Will brewer’syeast ferment
dry? Clean water pails, timing of water

administration, and water quality can have a
tremendousimpact on rumen devel opment.

When dedlingwith bloat inmilk-fed calves,
| liketo review several things before blaming a
pathogen like Clostridium asthe primary cause.
Whether feeding with buckets or nipple bottles,
making sure the temperature of the milk is
approximately 100 to 105° Fiscrucial. Coffee
typically measuresaround 125° F, which in most
casesistoo hot for calvesto want to consumetheir
milk. Morecrucid, however, isfeedingmilk thatis
too cold. Calvesthat are hungry will often still
consumetheir milk asit dipsbelow 95° F. Lower
temperatures, however, seem to increase the
likelihood of bloat. Although researchislacking, it
has been theorized that alower milk temperature
may cause an abrupt change in the pH of the
abomasum. Thisabrupt changemay infact alow
pathogens, such as Clostridium, which normally
residesfurther down theintestinal tract, achanceto
popul ate the abomasum, resulting in an abomasal
bloat. Worn out nipples, or alternatively nipples
that have been cut too deep with a knife, are
sometimesthe cul prit on bottlefed operations. On
bucket fed facilities, those calvesthat are‘ gulpers
versus‘sippers may have anincreased chance of
bloating.

Whilesomemilk that findsitsway into the
rumenisnot harmful, alargeamount may contribute
to bloat. Worn out nipples need to be replaced
and gulper cavesneedto beretrained to drink more
dowly. Thelatter canbeaccomplishedintwoways.
1) by placing the calf back onto abottle and nipple
or 2) by using afloating nippleor smilar objectin
thebucket during milk feeding time. | sometimes
recommend using achildren’sbath toy, suchasa
rubber duck. Theideaisthat thiswill draw the
cdf’satentionsuchthatitwill dow downitsdrinking
duringmilk feeding. Lastly, | review the producer’s
health records. Inolder calveswith ahistory of
pneumonia, therisk for ruminal bloat increases. It
isacondition known asvaga indigestion. Whena
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caf hashad pneumonia, thelymph nodesinsdethe
chest cavity located in an area known as the
mediastinum can sometimesbecomeenlarged. This
enlargement can place pressureon thevagusnerve
asit passesfrom the brainstem down to therumen.
Thepressureonthevagusnervecaninterrupt norma
nervousstimul ation to themuscul aturefound within
thewallsof therumen. Theoutcomeisarumen
that cannot contract properly, thereby not alowing
theanimal to eructate and resulting in rumen bl oat.

Volatilefatty acids (VFA) producedinthe
rumen as aresult microbial fermentation of the
carbohydrate and proteinsin the diet have been
shownto stimulate papillaedevel opment (Brownlee,
1956). Butyric and propionic acidsarethe primary
VFA that drivethistissuegrowth. Grainistheided
source for these VFA while hay contributes to
volumeexpang on and muscul aturedevel opment in
theforestomach tissues. Good quality hay should
be offered after weaning and not before (Stobo et
al., 1966).

Most experts agreethat calves consuming
approximately 2 Ib/day of starter for several
consecutive daysareready for theweaning process.
Weaning should therefore not be dictated by age of
thecalf or housing constraints. Weaning calvesis
not dissmilar tothe‘freshman dumps’ of students.
Avoid multiplestressful eventsduring theweaning
andtrangition processto reducethe chancesof such
dumps. Examplesinclude, but arenot limited to:
dehorning, castration or removal of extrateats,
vaccination(s), and changeof grain (i.e. starter to
grower). Relocating calvesto group pensisinitsalf
stressful; not to mention an overcrowded pen.
Calvesremoved fromindividua housing arenow
required to not only find their feed and water ina
new place, but they must also now competewith
other animalsfor that feed and water.

Theweaning/transitioning pen can often
make or break asuccessful calf-rearing program.
Thisisaprimetimefor problems, such asbovine
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respiratory disease (BRD), and coccidiosis
outbreaksto occur. Keepinmindthat calvesare
creaturesof habit. Thatis, they like consistency
and need timeto adapt to change. Theidea number
of calvesper penis6to8. Pensshould provideat
least 25 to 50 sg. ft. of resting areaand 18 inches
of bunk spaceper head. Avoiding headlocksinthe
first trangition peniswarranted unlesscalveswere
previously raised in headl ock-adapted individual
pens. Feeding curbs should belessthan 14 inches
inheight and thefeeding areashould beraised 4to
6inchesabovethestandingarea. If elevatedfeeding
troughs are used, they should be no morethan 18
inches high and approximately 6 to 8 inchesdeep
(adapted from Raising Dairy Replacements, 2003).

Comfort, Cleanliness, and Consistency

Asindicated earlier, comfort startson day
one of the calf’slife and continuesthroughout its
lifetime. A cdf that iskept dry with adequate shelter,
proper ventilation, and offered asound nutritional
program starting with colostrum will not only
performwell early inlifebut cango onto providea
positive economic return for the producer
throughout her lactation years. Fromthetimea
newborn heifer calf ‘ hitstheground’ at birthtothe
timesheisrestingin afree-stall chewing her cud
waiting patiently for her turnto bemilked again, the
bedding shelayson should beascleanand dry as
possible. A great way to examinebeddingisby the
“Wet KneeTest.” Inother words, if youkned down
and your knee gets wet, it istime to change the
bedding. Atonly 60° F, pathogenslikeE. coli can
double in count every 20 minutes! In between
calves, all bedding should be removed and
digposed; hutches should be cleaned, sanitized, and
ultimately placed on new ground for the next
resident. To date, there are no known effective
disinfectantsagainst cryptosporidium, acommon
pathogenic protozoafound on most dairy farms.
Ultraviolet light can be highly effective against not
only this pathogen but others as well. Placing
hutches so that UV light can penetrate insideis
certainly recommended.
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Asdefrommanure, blood and milk proteins
provide the best growth media for bacterial
pathogens. Milk mixing and feeding equipment
should bethoroughly rinsed and disinfected between
meals. When contemplating how to sanitizethe
equipment, think of the milk pipeline and what
happenstoit after each milking: warmwater rinse,
soapy disinfectant, acid rinse, and followed by a
final hot water rinse. Thefirst rinse should not be
extremdy hot water becausethismay actudly cause
the milk proteins to ‘bake’ or scald onto the
equipment, leaving asubstrate available on which
bacteriacan feed.

Adequate drying of mixing and feeding
equipment isessentid. Stacking bucketsinsdeone
another may take up lessspaceinthemixing room,
but thisleaves the possibility of moisture being
trappedinsde. Desiccation ensuresthat pathogens
cannot survive. Stacking pailsinapyramid effect
will allow for adequate draining. Another option,
especially when bottlesand nipplesare used, isto
placetheseitemson shelving purchased fromthe
local hardware store. Soaking equipment is a
common practice, yet if milk resduesremain, the
opportunity for pathogen survival isreal. Drying
equipmentisagreat “ pathogen insurance plan.”

Don't forget about proper ventilation. The
number onelimiting nutrientindl speciesisar. We
canal livelonger without water and energy, but
without oxygen, wewill not survive, Cavesupto2
months of age require 50 cubic feet per minute
(CEM) of air exchange when temperaturesarein
their TNZ. From 2to 12 monthsof age, thisnumber
increasesto 60 CFM in TNZ temperatures (Table
3; adapted from Raising Dairy Replacements,
2003).

Asmentioned earlier, calvesare creatures
of habit that like consistency. Sudden changescan
bestressful oncaves. Minimizingthestressplaced
oncavesnot only benefitsthem but will a so benefit
the producer inthat calvestypicaly will perform

better and requirelessindividual attention dueto
medical issues.
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Tablel. Calvesfed 2.1 versus4.2 quartsof colostrum (Faber et a., 2005).

2.1 Quarts 4.2 Quarts
Veterinary cost per calf $24.51 $14.77
Averagedaily gain 1.761b 2.271b
Firg-lactationyield 19,7391b 21,8451b
Second-lactationyield 21,2611b 24,903 1b

Table2. Impact of free-choiceversusno water on calf performance (Kertzet al., 1984).

Free-Choice Water No Water
Averagedaily gain (increased) 0.6781b 0.3991b
Starter intake (increased) 0.9271b 0.6431b
Scour Days 4.5days 5.4days

Table 3. Ventilation rates needed (cubic feet per minute; CFM) based on ambient temperature and age
changeof caves(Raising Dairy Replacements, 2003).

Age(months)

Mild

Oto2
2to 12
12to 24

50
60
80
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