
Sympo:rium on Bocine Respiratory DisetJ3e

Preconditioning Calves for the Feedlot

.\;. .4.ndy Cole. Ph.D. *

Preconditioning of feeder calves to reduce feedlot morbidity has been
highly publicized for many years. In brief. preconditioning can be described
as a comprehensive management system designed to immunize calves against
some major pathogens involved in the bovine respiratory disease complex
and to reduce the stressors encountered by feeder calves at marketing. The
term preconditioning has many definitions in the cattle industry. As defined
by the :\merican .\cademy of Bovine Practitioners. I preconditioning consists
of the follo\\.;ng elements. all done at the farm-of-origin and certified by a
veterinarian:

1. Calves weaned at least :3weeks before sale.
2. Calves trained to eat from a feed bunk and to drink from a trough.
:3. CaI'..estreated for parasites.
-I. Calves vaccinated for blackleg. malignant edema. parainfluenza-3 virus

Pl.:]). infectiousbo ine rhinotracheitis virus tIBR).Pasteurella.and some-
times bovine vir.u diarrhea virus (BVD)and HaemcphiLus~omnus.

.5. Calves castrated and dehorned.
6. Calves identified with an ear tag.
7. Cakes sold through special auctions.

Information from surveys and testimonials has suggested that precon-
ditioning of feeder calves will do the following:

1. Increase on-farm weight gain.
2. Reduce market-transit shrink.
3. Improve feedlot perfonnance.
-I. Reduce feedlot morbiditYand mortalitv.
.5. Increase profits for prod~cer and feed~r.

The purpose of this article is to summarize the controlled research data
in which preconditioned calves are compared to a controlled group of non-
preconditioned calves. Owing to the known effects of farm-of-origin on calf
health and performance.15 only those experiments in which controls and
preconditioned calves originated from the same farms were included in this
review.
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Table 1. [IIjlmm('"1: of Preco"ditiurlin~ or Preu:eanin~ Only on Wei~lat Cairu
4 CtUl'e.t tit the F(lnn-uf-Orie.in I krz per Head per Day)

TRE.\nIE~'T

REFERE:O>CE DWS Cuntrol W..aned DIFFERENCE D~II.

Ii ~
11t 45
;!2 :!O
14 :!.'i
:!() 'H
'i .30

lOt
2
3
4

30
30
30
;30

~Iean .67.72.05 4.27
Overall mean§ .69.70 .01 4.59

-Dry matter intake ;klt per head per dayl.
tpreconditioned calves were limit fed.
::=Preweaned calves were left on pasture.
§~Iean includes only trials in which preweaned or preconditioned calves were fed a .50

per cent concentrate diet .or greater) ad libitum.

OBSERVATIO:"S

On-Farm Weight Gains and ~farketing. Transport Weight Losses

The effects of preconditioning or preweaning on weight gain of calves
at the farm-of-origin are presented in Table 1. Preweaned calves gained on
the average about the same weight as cal es left with their dams. Studies';!'l':'
indicate that calves require about 12 days to regain their initial weight after
weaning. Thus. during a 28-day preconditioning period, only the last 16
days will be used by the calf to increase its weight, Preweaned calves re-
quired about 8.3 kg of feed dry matter for each kg of weight gained at the
farm-of-origin (Table 2), However, if the weight gains are compared to those

Table 2. Feed Efficiency of Preu:eaned Calt;es at the Fann-of.Ori~in
TOT.\LC.\IS (kg) £.-crRACAIN(kg)-

REFERE:O>CE Gain FIG Gain FIG

22
14
.~
1
;3

~Iean 18.1 8.:!6 2A 51.7

-C.&inof preweaned C'.uves in e:tcess of weis¥lt ~ed by control C'.uvesleft on their dams.

--

Preconditioned

.so .S7 .()7
AO .22 -.18
.66 .50 -.16 5.73
.3.'5 35 ,() 4.14
. , .()
A7 .56 .()!:I ".54- - - -
.59 .56 -.03 4.82

PreweanedOnly
.33 .36 .03
.50 .67 .17 4.54
.97 1.14 .17 3.95
.90 .70 -.20

10 11.4 -3
10 11.6 0
17 8.0 3 45.7
10 6.S 5 27.2
34 3..5 5 23.6
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of unweaned calves left with their dams. preweaned calves required about
.52 kg of feed dry matter for each kg increase in weight gain over unweaned
calves.

It has been observed that on some farms preweaned calves will signif-
icantly outgain control calves left with their dams. ,,,'hereas just the opposite
is true on other farms. These farm differences could be due to differences
in grass conditions and/or milk production of cows. One may assume that
when grass is in short supply or of poor quality and cows are milking poorly,
preweaned calves would outperform calves left with their dams. However.
when plenty of high-quality grass is available and cows are milking well,
preweaned calves '''auld probably perform more poorly than calves left with
their dams.

The effects of preweaning and feeding on market-transit weight losses
are presented in Table 3. \Vhen unweaned control calves and preweaned
calves were subjected to the same marketing channels. total weight losses
were similar. Trials at this station~ indicate that preweaned calves will con-
sume more feed at the order-buyer facility than freshly weaned calves and,
thus. lose less weight during marketing (auction and order-buyer}. During
transit, however. preweaned calves lose more weight. probably owing to
their greater gut fill.

.,

FEEDLOT PERFOR~fA;liCE ";liD HEALTH

During the first 30 to 45 days in the feedlot, preweaned calves generally
consume more feed and gain more weight than control calves (Table 4). By
100 days in the feedlot. however. control and preweaned calves have similar
daily gains (Table .';). Few trials were available to compare the effects of
preweaning or preconditioning on feedlot feed conversion \ kgfeed dry matter

Table 3. Wdi!ht Lv.'lSe...uf Precunditioned. Preu;eaned. tlnd Cuntrul Calces
that Passed T/lruul!h tlae Same J/arketine. C/wnneLv

WEI{:IIT LOSS

IIOI:RS IS Control Treated

RE'ERE:-'CE TRAssrr leI( '"f: leI!

Preconditioned

] l:!. 2-4 ll.o4 2-4 ll.o4
1-4 :30 21 10.0 18 12.04
1-4 .] f; 2.7 12 ..-4
::!() .J 2.9 !i 3.3
. :!o fj- 6 .- .. -
<J J - .5.7 - -4.4- - - -
\1<:'.1n 1-4..5 6.37 18.0 ;.18

Preweaned Only
2 26 23 10.S 25 1104
3 26 29 13.0 .,- 12.5-.
-4 26 32 1-4.3 29 13.7- - - -
\Iean 2S 12.';' .,.. 12.3-.
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Table 4. PerfonTUmce of Preconditioned. Preu'eaned. and Control Calces
Durin~ the Fir.ft 30 to -15 Days in the Feedlot

O.-'Il.YGAIN\k~ D'..I.
REFERE:-;CE Control Treated Contrul Treated

\Iean

.Dry matter intake kg per head per day).

\Iean

consumed per kg weight gained) (see Table 5). In all trials of longer than
100 days. preweaned calves had equal or poorer feed conversions than control
calves. This could be due to compensatory gain in the control calves.

Preconditioning reduced feedlot morbidity about 6 percentage units or
about 23 per cent compared to controls (Table 6) in the trials reviewed.
Preweaning alone reduced morbidity about 17 per cent. Preconditioned
calves had a higher morbidity rate than control calves in one of seven trials. 'I
In that trial. the preconditioned calves were vaccinated at weaning.

Preconditioning reduced feedlot mortality 0.7 percentage units in the
trials reviewed. Preweaning alone reduced feedlot mortality about 0.4 per-
centage units. Two trials have reported on-fann death losses of 1.0 to 1.9
per cent in preconditioned calves due to bloat. acidosis, and surgical infec-
tions. 1~.20 Although few trials report the effects of preconditioning or pre-

-- - -- --

Preconditioned
1.U7 1.31
I).'i9 0.9.'5
0..'50 O.
O.98 0.95
0.67 0.92 IU S.l
1.16 1.31 6.6 7.0- - - -
0..'!8 1.05 7.-t5 7.55

Preweaned Only
1.04 1.14 .5.5 6.0
1.12 0.95 7.0 7.6
1.08 1.31 6.7 8.0- - - -
1.08 1.13 604 7.2

Table 5. Inftuence of Preu;eaning or Preconditioning on Perfornwnce
of Calt:es ()t;er Entire Feedin Period

D...ILYGAlS ikg; FIG

REFERE:"CE D-,\'5 FED Control Treated Control Treated

11 2 0.97 0.97 7.85 8.00
9 204 1.15 1.15

130 0.50 0..54
14 200 0.92 0.97 8.31 8.34
2 211 1.15 1.10 .5.89 6.40
.3 186 0.98 0.97 8.10 '3.50
4 184 1.10 1.10 6.90 7.50
10 210 1.09 1.12- - - - -
\(ean 197 0.98 0.99 7041 7.75

Preconditioned 196 0.1i8 0.91 8.08 8.li
?reweaned ,,"Iv 198 1.08 1.07 6.!-if) 7Ai

'.
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Table 6. Influence of Preconditioning or Preu;eaningon Feedlot -"torbidity
and .Wortality(per cent)

REFERE:O;CE

\tORBIDm

Control Treaud

JoCORT.\Lm

Control Treated

16.4
16.4
23.8
73.0
12.0
23.0
SR§
20.9

Preconditioned

20.2 2.5
9.6 2.5

21.5 l.4
63.0 0.0
4.0 0.0
7.0 2.5
SR SR
Ii. 2 1"

0.0
1.9
0.8
1.3
0.0
O.Oi
:-.1M
1.2

.74~Io:an 26.5 20.4 1.44

2
:3
4

53.3
53

-..
.51.1

Preweaned Only
51.1 3.3
51.6 1.1
28.9 0.0

~Io:an .52.7 43.9

'Vaccinated JO days before we".1I1ing.
~Vaccinated :it weaning.
;1 per cent death loss at fann.
§Sot reported. but no si~jficant difference.
«1.9 per cent death loss at farm.

l.47

2.2
l.l
0.0

1.l0

weaning on morbidity and mortality at the farm-of-origin. data from these
trials suggest that when calves are preconditioned. the cow-calf producer
may experience more health problems, especially if he is unfamiliar with
feeding calves.

The results of controlled experiments and surveys on preconditioning
are very contradictory (Table 7). Both controlled studies and surveys report
that preconditioned calves will gain 10 to 30 kg during the last 28 days at
the farm-of-origin. ~Iany surveys, however, fail to consider that unweaned
calves left with their dams will gain a similar amount of weight. Although
surveys often report improved feedlot performance in preconditioned calves,
these reports are often speculative, for there is no true control group with
which to compare. ~Iost surveys compare preconditioned calves that did
not pass through an order-buyer facility to groups of calves that passed
through an order-buyer facility {that is, normal calvesi. These differences in

Table 7. Comparison of Surceys and Controlled Experiments
lTE~t SI.:RVEY CONTROLLED

Fann gain
Shrink
Feedlot gains
Feed conversion
~Iorbidity
~Iortality

'So o:ffect.

...lOtoJOkg
- 5%

+

-20 to ~
-0 to 1.7«;,

NE-
NE
:-.IE
NE

-6%
-0.7%
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Table ,CJ. Estimlltecl Co.~t to Preconditio/l a Calf for.30 Days
E.rcludills.{Facility Costs

'~Iever. K.B.. Beeson. W. ~I.. and Annstronll;. T. H.. Observations em the preconditioning
offeeder'C'.1ule. India~a C.1ttle F'eeders Day. Pu~due L'nis'ersity. ~Iarch. 1971. pp. 5-8.

length of time in the marketing channel may account for the differences in
shrink. morbidity. and mortality noted betw'een surveys and controlled stud-
ies.

Eco:-,;o~IICS

A list of reasonable costs to precondition a calf is presented in Table 8.
These costs, of course, \\ill varY substantiallv based on ration and labor costs.
These cost figures assume the' producer h~ facilities to work cattle, to feed
cah'es separated from the cows, and to'store and handle feed. Of the total
cost of S38.76. about 50 per cent is feed and about :20per cent is labor.

When the cow-calf producer chooses to precondition calves, he must
decide if he wants to we:lI1 them at the usual time and then feed them for
21 to ~.3davs or if he \"'ants to wean them earlier than normal and sell them
at the usua"l time. If he weans the calves early. he cannot always expect to
sell heavier calves. for they will often gain about the same amount of weight
as calves left on the cow. If he holds them an extra :28days, he can expect
to sell about an l8-kg heavier calf (see Table L If the producer weans his
calves early, he will require a bonus price of about 821 per 100 kg ($9.69
per 100 Ib) to break even ,Table 9). If he holds his calves an extra 28 days,
he will need a bonus price of about 8.3.50 per 100 kg 1'82.51per 100 Ib) to
break even.

t"sing the values shown in Table 10, the economics of using precon-
ditioned calves in a stocker program i.Table 11~or the feedlot (Table 12) were
calculated assuming the feeder or stocker paid the break-even bonus re-
quired by the cow-calf producer. These values are based on testimonial data
from the popular press articles and the differences betw'een control and
preconditioned calves is greater than that obtained in controlled experi-
ments. In a I20-day stocker program (see Table 11), preconditioned calves
may be heavier than non-preconditioned calves after 120 days, but their
higher purchase price would result in a higher break-even cost for the stocker.
In the feedlot (see Table 12), preconditioning '.vould reduce t~e cost of feed

ITE\! \IOl:I:HE.\D "C';IT "HE.\D

F'....d 127 k II. 165 ,H.50/ton) 20.96
.".-cins - - 3.00
\\'"nnt"r 1 dose 1.10 1.20
Grubacld", 1 dos", 030 O..')()
L,o.>r 2.() hr. 4.(1) .()()
\'",tennarian .('5 hr. :30.t)() 2.50
:\ntibiotic 111.11% 10. ()(IIh",ad 1.00
l)",ath loss OA% 154Jkll; 1.12
Intert"st 15.()% - .48-

38.76
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Table 9. Ecun()mi!:... III Precuncfitiunintt. C(JlL'~.i: Cuw-Clllf Pmducer
\'.\LL'E ilK1:0:., ,~)

'C.un .)f l~ k~ over ~g days.
tBonus required for ~-ow uf pruducer to break even financially.

and medicine slightly. but the higher purchase price and additional interest
cast would result in a higher break-even cost to the feeder.

POTE:"iTL\L ~IODIFICATIO:"iS A~D .-\LTER:"iATIVES

.-\ total preconditioning program can be broken do\vn into three major
portions: IIi vaccination, (2) surgery. and !3) feeding. The probable effects
of doing each of these procedures at the farm-of-origin rather than at the
feedlot are presented in Table 13. Because numerous interactions occur,
these values cannot be added together to obtain a single value.

The extensive review by \tartin i1983)90concluded that vaccination of
calves for the major viruses and bacteria involved in bovine respiratory
disease did not reduce the incidence of the dise:.lSeor improve calf perform-
ance. ~(ost of the vaccines ..md bacterins studied were developed prior to

Table 10. Cost Fi~url!s and .-\uumptions C..ed in Economic .-\nallJsU
ITE\t :-:O:-:PRECO:-:DmO:-:ED PRECOSDrnOSED

Head purchased
Purchase wei1¥lt 'k~J
Purchase price. SlkgJ*
Bonus paid
Feed <.-ost.S/kg;T
Death loss .% I
~Iorbiditv %
.\DG. stocker k~)
Pasture charge, S/head)
Supplement .Slhead)
.\DC. feedlot kg)
FiC of lot;
Interest rate' %.§
~Iedical .~/he3d treated)

*S70 per 100 lb.
t81.;o per ton.
:Feedl:p.in ratio.
~Based on 100 per cent of ~'3tt!e and .50 per cent of feed.

none
0.16.5
2.0

.50.0
1.0

40.0
12.0

1.4
7.1

15.0
20.0

100.0
182.0 or 200.0

1..54
break even

0.165
0.0

20.0
1.0

40.0
12.0

1.4
7.0

15.0
20.0

100.0
182.0
1.54

ITE\I E.arly \V eaned .....uTTf1lJllyWeaned

C.uf '.1.';;2 kltJ 280.25 180.25

Pre<."onditiuninl( 38.76 38.76-
Tutal <:os! :319.04 .319.04

Sold: lS;!.klt C-.1lf 2SO.2.'i
Sold: O(I-kltc-.uf* - 308.00-
Dilferen<:et :38.76 11.04

Bonus: .k'" 0.213 0.0.55
.lOO Iht 9.69 2.51
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Table 11. Economic3 of U.ring 100 Head of Preconditioned Calces
in a 120-Dal} Stocker Program-

!Tnt SONPRECONDnnONED

PRECONDITIONED

Early Wean .Vunna/. Wean

.\ver.ll(e weight Ik~
C.&lf ~'()st \'1

Bunlls1'1

Tutal ~':l1f,:ost ,'I

Pasture \."

Supplement is)
\Iedicine IS)
Interest ("

Total ~"OStiSI

Total ~n per head (kg)
Total gain \kg)
Sale weitP1t (kg)

Bre-..k even: SIkg
!/100lb

.See Table 10 for cost figures.

182
28000

28000

3940
1176
1000
1502

35618

120
11760
29578

1.20
54.74

Table 12. Economics of c.'sing 100 Head of Preconditioned Calces
in a Feeding Program

ITE~I

.\\'erage weight :kg)
Total purchase ,,)
Feed cost '~I
~Iedicine ,~1
Interest ,~)
Total cost .~1
WeitP1t sold kg)
Break even: ~kg

~100 lb

.See Table 10 for cost figures.

SONPRECONDnnOSED

PRECOSDnnONED

Early Wean YOnTllJl Wean

182
28000
3.>W2

1000
6365

68807
46i73

1.47
66.87

Table 13. Effects of Various On-Farm Procedures on Probable Calf
Performance and Health-

\'."CCIS."n: St:RCERY. :'!lEWE.\SI:"C U10IIT CREEP

On-Iann~n - 3% - 6% - 2% +2%
Shipping shrink ::.IE ? -14% -5%
Feedlot ~n ::.IE +2% -1% +2%
Feed conversion~ ::.IE -2% -4% -2%
\I<>rbidity ::.IE -25% -2W -25%

"Expected benefit of conducting procedure at the fann :-ather than at the fedlot (~E ..
no ",rectI. The following references were used in these calculations: :!. 3. 5. 6. 10. 12-14. 20.
21.

"C.1Stration and!<>r dehorning.
:.\ positive value indicates that feed conversion is poorer.

182 200
2SOOO 30800
3876 1104- -

:H876 31904

..000 .woo
1200 1200
..00 400

1693 1693- -
39169 39197

120 120
12000 12000
30182 32000

1.30 1"...-
58.99 55.68

182 200
31876 31904
33850 31760

400 400
6556 6704

72982 70768
47727 47727

1.53 1.48
69..51 67.40
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Table L-'. Effect uf Limited Creep Feedinl!. tlnd Pr('c(}rl/litiunin~
on Feeder CtJll:e.~.

T1IE\T\IE:o.T

ITE\I Control wmlt Creep t
Creep and

Preconditioned

.\lIlInals

Creep led \k~:
P. C. ration. klot.'
Total teed led k~!
W":U1in~ weitilit ,k~1

Slllppan~ ,hrink k~.'
F dlot daily "aill kl1;)!i
\Iorhiditv ,q. "
Da~'~treated"
Death loss, q. ,"

50.0
0.0
0.0
0.0

231.0
:Z6.0
0.'!7

:Z6.0
73.0

:Z.O

500
39.0

o.n
:39.0

23;3.0
1.3.0

1.0
1.11
'.0
0.0

.50.0
39.0
79.01

118.0*
126.00

:Z6.0
0.93

10.0
18.0
0.0

.Pate. F. ~I.. and Crockett. J. R.: Feedin~ calves .It weanan~. Florida Seef Cattle Short
Course. L'niversitv of Florida. ~Iav 1974.

~Calves fed 0.2 to 0..3 k~ of c;eep feed per day for the last 24 days at the fann-of-origin.
;Ooes not include ~reenchop fed.
§Calculated from final wei~t .It farm.
"Due to SRO.

19,1j1.Pasteurella vaccines developed since 1981 hold some promise;19 how-
ever. controlled field tests have not always shown positive results. us

Castration .md dehorning I,surgery' are very stressful to calves. \Vhen
conducted at the farm, the cow-calf producer must expect some reduction
in performance. Conducting these procedures at the feedlot may reduce
performance up to 90 days.:o and may increase the morbidity rate.3.6 De-
hornin~ and castration ha e :.lsimilar effect on performance. but when done
to~ether the .ldverse effects are not additive. B

Calf ~ains .Ire generally not affected by preweaning and feeding. The
overall effects of pre\',,'eaning on feedlot performance are small. Preweaning
over a 28- to ~.5-day period tends to reduce feedlot morbidity.

:\s shown in the economic analysis. preconditioning or feeding precon-
ditioned calves may not be economically feasible ~orall producers and feed-
ers. The cost of facilities alone may be prohibitive to producers with small
herds. and large producers may find the labor costs prohibitive. The bonus
price required for the preconditioner to break even may not be justified by
some feeders. The reduced labor required for not treating sick calves may
justify the added expense to some producers.

The major factors limiting the wide acceptance and use of precondi-
tioning by cow-calf producers are the facility. labor. and capital requirements
as well as the large change !rom normal management procedures. ~lodifi-
cations of preconditioning could reduce these requirements and increase the
use of the procedure by producers.

Feed is the major cost in a preconditioning program. Reducing feed
costs without adversely affecting performance could make preconditioning
more economically feasible. Limiting the feed intake of preweaned calves
has an adverse affect on weight gain of calves;" and does not appear to be
feasible. Studies in Florida;) indicate that limited creep feeding of calves
will reduce feed and labor costs. will not affect farm weight gains. but will
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improw I~edlot pert<>rtnance and reduce calf morbidity (Table 14), .\Ithough
this data is limited. it justifies further research and testin~. A similar program
Ilsin!! limited creep feedinlt 'progressive preconditionimp has been used in
Kansas with success .Garry Kuhl. personal communic-ationJ.

SU\I\L\RY

Preconditionin~ is :.1theoretically sound concept; howe er. it has not
gained wide acceptance by cow-calf producers or feeders owing to logistics
and expense. \Iany of the claims of preconditioning are not substantiated
by controlled research data. \Iany of the positive claims made for precon-
ditionin~ may be a result of the c-alves moving more rapidly through the
marketin~ channels. It;:\lthough preconditioning is profitable to some pro-
ducers. on the average. preconditioning is difficult to justify economically.
\Iodifications of the preconditioning concept have the potential to make it
more feasible to the majority of cow-calf producers. Any producer or feeder
considering a preconditioning program or feeding preconditioned calves
should first calculate an economic projection.
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