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Abstract 

A total of 202 Angus steers with an average body 
weight (BW) of 678 ± 73 lb (308 ± 33.2 kg) were used to 
evaluate the effects of undifferentiated bovine respira
tory disease (BRD) on feedlot performance and carcass 
quality in cattle marketed at a common yield grade end
point. Calves were fed in a single pen in a commercial 
feedyard. Individual weights were collected on arrival, 
at 75 days on feed, and immediately prior to shipment 
at time of harvest. Cattle were harvested in three 
different groups based on day 75 BW and ultrasound 
evaluation: 122, 156, or 178 days on feed. Cattle treated 
two or more times weighed less upon feedlot arrival, had 
greater mortality, lower average daily gain (ADG), lower 
day 75 BW, and less external fat deposition on day 75 
than cattle not requiring treatment for BRD (P < 0.05). 
Overall ADG was lower for cattle requiring either one 
or two or more treatments compared to cattle requir
ing no treatments; however, ADG from day 75 through 
harvest was similar among cattle requiring zero, one, 
and two or more treatments. There was no effect of 
BRD treatment on hot carcass weight, carcass quality, 
or yield grade (P > 0.05). Lengthening the feeding period 
to attain a comparable body composition for cattle that 
were treated for BRD, compared to cattle never treated 
for BRD, resulted in similar quality grades. 
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Resume 

Des bouvillons Angus (n = 202, poids corporel 
moyen 678 ± 73 lbs OU 308 ± 33.2 kg) ont ete utilises 
afin d'evaluer l'effet des maladies respiratoires bo
vines non-differenciees sur la performance en pare 
d'engraissement et sur la qualite de la carcasse chez 
des bovins mis en marche en atteignant un grade de 
rendement habituel. Les veaux ont ete nourris dans 
un seul enclos dans un pare d'engraissement commer-
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cial. Les poids individuels etaient mesures a l'arrivee, 
apres 75 jours d'engraissement et juste avant le depart 
au moment de l'abattage. Le betail a ete abattu dans 
trois groupes differents selon leur poids au jour 75 
et leur evaluation a l'echographie : apres 122, 156 OU 

178 jours en engraissement. Les animaux traites deux 
fois ou plus etaient moins gros a leur arrivee au pare 
d'engraissement, avaient une plus grande mortalite, 
un gain moyen quotidien (GMQ) moins eleve, un poids 
corporel moins eleve au jour 75 et moins de depot ex
terne de gras aujour 75 que les animaux qui n'etaient 
pas traites pour des maladies respiratoires bovines (P 
< 0.05). Dans son ensemble, le GMQ etait moins eleve 
chez les animaux qui necessitaient un traitement ou 
deux ou plus par rapport a ceux qui n'etaient pas traites. 
Toutefois, le GMQ dujour 75 a l'abattage etait similaire 
peu importe le nombre de traitements (0, 1, 2 ou plus 
que deux). Il n'y avait pas d'effet du traitement pour 
les maladies respiratoires bovines sur le poids de la 
carcasse chaude, la qualite de la carcasse ou le grade de 
rendement (P > 0.05). Done, le fait d'allonger la periode 
d'engraissement pour atteindre une composition corpo
relle comparable chez le betail traite pour les maladies 
respiratoires bovines et le betail non-traite fera en sorte 
que le grade de rendement sera similaire. 

Introduction 

The bovine respiratory disease (BRD) complex is 
costly to the beef industry: death loss from BRD was 
estimated to cost the feedlot industry $500 million in 
1996.3,14 In 2003, BRD was estimated to cause 67% of 
total mortalities in the feedlot. 9 Treatment for BRD is 
associated with decreased feedlot performance and car
cass quality, 5•8•14 therefore BRD increases the cost of beef 
production by decreasing productivity while increasing 
treatment and death loss costs. 4,7,10 

Carcass quality is extremely important for pro
ducers who market their livestock in a system which 
rewards valuable carcass traits. Marketing grids are 
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typically based on both yield grade and quality grade, 
with the less desirable carcasses receiving heavy dis
counts. Discounts for poor quality carcasses tend to be 
greater per unit of carcass weight than premiums for 
high quality carcasses for cattle marketed in quality 
grade and yield grade grids.17 Ultrasound technology 
can determine not only subcutaneous fat, but also in
tramuscular fat content of the live animal, and estimate 
the optimum marketing window of cattle for increased 
production efficiency and minimizing carcass discounts, 
regardless of whether the marketing goal is carcass 
quality or carcass leanness.1•2 Measuring the effects of 
BRD on carcass quality and feedlot performance could 
be beneficial in determining when to market cattle with 
high morbidity rates during the finishing phase. 

This retrospective case study was designed to 
examine the effects of BRD on feedlot performance and 
carcass characteristics of finishing beef cattle. 

Materials and Methods 

A total of 202 Angus steers with an average body 
weight (BW) of 678 ± 73 lb (308 ± 33.2 kg) were used 
to evaluate the effects of BRD on feedlot performance 
and carcass quality in cattle marketed. at a common 
yield grade endpoint. While weight of the calves ranged 
from 400 to 900 lb (182 to 409 kg), most calves weighed 
between 601 and 750 lb (273 and 341 kg; Figure 1). 
Calves were fed in a single pen in a central Kansas 
commercial feedyard. Upon feedlot arrival, the calves 
were vaccinated with a five-way viral vaccine (bovine 
viral diarrhea virus types 1 and 2, infectious bovine 
rhinotracheitis virus, bovine respiratory syncytial 
virus, and parainfluenza-3 virus), and a seven-way 
clostridial bacterin-toxoidb (Clostridium perfringens 
types C and D, C. chauvoei, C. novyi, C. sordelli, and 
C. septicum), treated with an avermectin class pour
on internal and external parasiticide, and given a 
growth promoting implant. The vaccination history 
and post-weaning backgrounding program of these 
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Figure 1. Distribution of cattle by initial body weight 
(BW) upon arrival in a pen of cattle in a commercial 
feedlot. 
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calves allowed them to be classified as low-risk cattle, 
and therefore were not administered a metaphylactic 
antimicrobial treatment upon arrival. All cattle were 
tracked during the feeding and slaughter phases using 
electronic identification tags. 

The cattle were fed a diet consisting of70% steam
flaked corn, 12% distillers grains, 2. 7% fat, 4.4% hay, 
2.1 % silage, 3.0% corn screenings, and 5.3% liquid pro
tein supplement (dry matter basis). Feed was delivered 
twice daily (am and pm). Cattle were housed in a single 
open air, dirt floor pen. The pen allowed nose-to-nose 
contact only with cattle in an adjacent pen on one side 
of their home pen. 

Individual body weights were collected on arrival, 
at 75 days on feed (DOF), and immediately prior to ship
ment at time of harvest; day 75 and pre-harvest weights 
were shrunk 4%. Individual average daily gain (ADG) 
was calculated for three periods: 1) arrival to carcass 
ultrasound (75 DOF); 2) ultrasound to harvest; and 3) 
the entire feeding period. 

Percents of intramuscular fat (IMF) and backfat 
(BF) thickness were determined using ultrasound 
measurements at 75 DOF. The cattle were harvested 
in three different harvest groups: 122, 156, and 178 
DOF, based on BW and ultrasound evaluation taken on 
day 75. Following harvest, hot carcass weight (HCW), 
marbling score, quality grade, ribeye area (REA), fat 
thickness (FT), and yield grade estimated by USDA 
personnel were reported by the slaughter facility for 
each individual carcass. 

Health information was evaluated daily by trained 
health professionals employed by the feedyard. Date of 
BRD treatment, rectal temperature, BW, treatment code, 
and products administered were recorded. Criteria for 
diagnosis of BRD and protocols for subsequent therapy 
were predetermined by the consulting veterinarian and 
administered by feedlot personnel. Cattle were only 
considered "treated" if they were removed from the home 
pen (pulled) based on clinical signs observed by feedlot 
health personnel, and recorded a rectal temperature of 
103.5°F (39. 7°C) or greater. If cattle were removed from 
the home pen based on clinica~ signs of BRD but did not 
have a qualifying rectal temperature, they were classi
fied as "respiratory-observe" and were not treated with 
an antimicrobial. However, if cattle classified previously 
as respiratory-observe were subsequently identified with 
signs of BRD, they were then counted as being pulled 
for first and second treatments. 

Cattle that qualified for initial treatment of BRD 
were treated with florfenicolc subcutaneously at 6 
mUlO0 lb of BW (18.2 mg/lb or 40 mg/kg of BW) if clini
cal signs were severe, or oxytetracyclined subcutaneously 
at 5 mUlO0 lb BW (10' mg/lb or 22 mg/kg BW) if clinical 
signs were mild. Cattle classified as respiratory-observe 
were not treated with an antimicrobial. 
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Statistical analysis was done with version 9.3 
of SAS. e Continuous variables were analyzed using 
the MIXED procedure and categorical variables were 
analyzed using the GLIMMDC procedure. Initial BW 
was used as a covariate for analysis of the effects of 
number of times treated for BRD, but no covariable 
was used for analysis of effects of harvest group. The 
independent variables were number of treatments for 
BRD and harvest group. Dependent variables that were 
analyzed included: arrival BW, BW at 75 DOF, IMF 
(measured using ultrasound) at 75 DOF, BF (measured 
using ultrasound) at 75 DOF, ADG from O through 75 
DOF, HCW, marbling score (post-slaughter as evaluated 
by USDA personnel), REA and FT post-harvest, yield 
grade, BW at shipment to harvest, ADG from 75 DOF 
through harvest and over the entire feeding period, and 
mortality percentage. Means were considered different 
with a protected F-test < 0.05. Orthogonal linear and 
quadratic contrast statements were included for number 
of treatments for BRD and harvest group; by convention, 
if more than one different order effects (linear, quadratic, 
polynomial) are significant (P < 0.05), the higher order 
effect (in this case quadratic) is considered the most 
relevant. There were no significant interactions (P > 
0.10) between number of treatments and harvest group. 
Therefore, only the main effects of number of treatments 
and harvest group are reported. 

Results and Discussion 

Sixty-six percent of the cattle were treated for signs 
of BRD at some point during the feeding period. Tempo
ral patterns of pull rates are illustrated in Figure 2. The 
first calf was pulled for BRD treatment at 15 DOF, and 
there was a spike in BRD morbidity between 21 and 26 
DOF. This is noteworthy because these calves originated 
from a single ranch, and had been vaccinated on the 
ranch prior to shipment to the feedlot. 10 However, this 
is consistent with post-feedlot arrival morbidity patterns 
of single-source, ranch-fresh calves as compared to com
mingled or auction-derived calves. Step et al15 reported 
that the average number of DOF at first treatment in 
single-source, ranch-fresh calves was more than double 
that for commingled, auction-derived calves. 

A total of 33% of the cattle were never treated for 
BRD, 51% were treated once, and 15% were treated 
two or more times. The majority of cattle that required 
treatment for BRD were pulled by four weeks on feed. 
Cattle treated once averaged 28 DOF at initial treat
ment, while cattle treated two or more times averaged 
24 DOF at initial treatment (P < 0.05). No cattle were 
pulled for BRD after 75 DOF. 

Initial BW was numerically lower for calves 
treated two or more times compared to those not treated 
(P = 0.20; Table 1). Reinhardt et al12 reported a linear 
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decrease in initial BW with increasing number of treat
ments for morbidity; however, Gardner et al5 reported 
no relationship between initial BW and morbidity. At 
75 DOF BW and ADG showed a linear decrease with 
number of times treated for BRD (P < 0.01). This agrees 
with earlier studies5,6,12 which reported a reduction in 
ADG in cattle treated for BRD compared to non-treated 
cattle. Schneider et al13 reported that treatment for 
BRD reduced ADG both in the early feeding period and 
the entire feeding period. Mortality also increased in 
a linear fashion with increasing number of respiratory 
treatments (P < 0.01), in agreement with Reinhardt 
et al. 12 

Based on ultrasound measurements, FT at 75 
DOF decreased as the number of treatments for BRD 
increased (P = 0.03; Table 1), and there was less IMF at 
75 DOF in calves treated two or more times compared 
to calves treated only once; IMF in non-treated calves 
did not differ from either calves treated once or those 
treated greater than once (P < 0.05). Holland et al6 also 
showed a negative relationship between number of times 
treated for BRD and IMF and FT measured at 65 DOF. 
That study also showed a linear reduction in dry matter 
intake with increasing number of treatments for BRD, 
which suggests reduced energy available for storage, 
either as marbling or external fat. 

Although treatment for BRD reduced ADG prior 
to day 75, daily gain from day 75 through harvest did 
not differ among number of times treated for BRD (P ~ 
0.31; Table 2). However, because oflower ADG in treated 
calves early in the feeding period, gain in the overall 
finishing phase was lower for calves treated for BRD 
compared to non-treated calves (linear, P < 0.01), and 
DOF tended (linear, P = 0.07) to be greater for calves 
treated more than once compared to non-treated calves. 
Reduced ADG in treated calves is supported by results 
reported by Reinhardt et al12 and Schneider et al. 13 Also, 
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Figure 2. Days on feed (DOF) when cattle were first 
removed from the pen for respiratory treatment or ob
servation, and cumulative number of cattle removed for 
BRD treatment/observation. 
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Table 1. Performance (through 75 DOF) and fatness for Angus steers treated 0, 1, or~ 2 times for BRD in a Kansas 
feedlot. 

Number of treatments for BRD P-value 

0 

Number of calves 68 
Initial BW, lb 686 
Mortality, % 1,5a 
BW d 75, lb 999a 
ADG d O through d 75, lb/d 4.05a 
IMF2 on d 75,3 % 4.9ab 
FT on d 75,3 inch 0.28a 

1Largest standard error of the three groups 
2lntramuscular fat (IMF) 
3Fat thickness (FT) measured by ultrasound 

1 

103 
702 
2.la 
948b 
3.66b 
5.oa 

0.26ab 

~2 SEM1 Linear Quadratic 

31 
671 16.9 0.46 0.07 
12.5b 6.12 < 0.01 0.07 
926b 18.7 < 0.01 0.40 
3.08b 0.244 < 0.01 0.40 
4,8b 0.08 0.28 < 0.01 

0.23h 0.017 0.03 0.89 

a,bMeans within a column without a common superscript differ (P < 0.05) 

Table 2. Post-ultrasound (75 DOF) performance and carcass traits of Angus steers treated 0, 1, or~ 2 times for 
BRD fed in a Kansas feedlot. 

Number of treatments for BRD P-value 

0 1 ~2 SEM1 Linear Quadratic 

Number of calves 62 93 26 
Days on feed 157 162 168 4.5 0.07 0.78 
Live BW at harvest, lb 1318 1296 1274 27.1 0.11 0.90 
ADG from 75 DOF to 

harvest, lb/d 3.89 3.94 3.78 0.242 0.44 0.31 
ADG harvest, lb/d 3.94a 3.70b 3,48b 0.141 < 0.01 0.86 
Hot carcass weight, lb 832 821 810 18.0 0.20 0.90 
Marbling score 548 562 541 19.1 0.76 0.24 
Quality grade 5.16 5.24 5.23 0.192 0.75 0.74 

Prime and Choice, % 65 74 72 8.8 0.48 0.42 
Ribeye area, sq inch 13.86 13.47 13.55 0.273 0.35 0.30 
Fat thickness, inch 0.63a 0.57b 0.53b 0.033 0.02 0.65 
Yield grade (YG ), calculated 3.32 3.23 3.07 0.147 0.14 0.74 
YG, USDA 2.93 2.89 2.89 0.134 0.84 0.88 

YG 1+2, % 31 24 20 8.9 0.40 0.85 
YG3,% 49 64 72 9.8 0.19 0.42 
YG4+5, % 20 12 8 7.1 0.13 0.76 

1Largest standard error of the three groups 
a,hMeans within a column without a common superscript differ (P < 0.05) 

Pinchak et al11 noted that the negative effect of BRD on 
ADG was proportional to the duration of observed BRD. 
Interestingly, BW at harvest did not differ by number of 
respiratory treatments. Holland et al6 also showed that 
ADG after 65 DOF was not affected by the number of 
times treated for respiratory disease prior to day 65, and 
they also reported that overall ADG, when performance 
prior to day 65 was included, was adversely affected 
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by BRD. Thompson et al16 reported that treatment for 
respiratory disease was associated with reduced perfor
mance prior to 35 DOF and during the overall feeding 
period, but ADG from day 35 through harvest was not 
affected by treatment for BRD prior to day 35. 

Treatment for BRD did not significantly affect final 
BW or HCW, but there was a tendency for a lower final 
BW (linear, P = 0.11) with increasing number of BRD 
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treatments. Cattle treated for BRD had decreased FT 
at slaughter (linear, P = 0.02), while calculated yield 
grade (linear, P = 0.14) and percentage of cattle with 
yield grade 4 and 5 (linear, P = 0.13) tended to decrease 
with increasing number of BRD treatments. 

The design of the study was to market cattle at or 
near the same yield grade endpoint based on ultrasound 
values and BW measured on day 75.18 Although FT at 
harvest was different between non-treated and treated 
cattle (0.63 vs 0.57 and 0.53 inch or 1.60 vs 1.45 and 
1.35 cm for non-treated vs calves treated once and at 
least two times, respectively; P < 0.05), yield grade, 
marbling score, quality grade, percentage USDA Prime 
and Choice, and REA did not differ (P 2: 0.30) based on 
number of treatments for respiratory disease. Con
versely, Reinhardt et al12 and Schneider et al13 showed 
a decrease in marbling score and quality grade with 
increased number of treatments for feedlot morbidity, 
even though the cattle in these datasets were sorted into 
groups prior to marketing based on visual appraisal of 
finish. In those two studies, despite attempts to market 
cattle only after achieving a uniform level of fatness, 
cattle treated for BRD had lower FT than non-treated 
cattle. Gardner et al5 showed a numerical decrease in 
marbling score with increasing number of treatments 
for BRD and a significant reduction in marbling score 
in cattle with lung lesions resulting from earlier BRD. 
However, those studies did not intentionally provide 
treated cattle additional DOF to achieve an external 
fat-constant endpoint; to the contrary, both studies 
reported a linear decrease in yield grade and FT with 
increasing treatments for morbidity. In the present 
study, morbidity affected animal performance early in 
the feeding period, but did not affect the animals' ability 

to deposit marbling if allowed to reach a similar degree 
of finish compared to non-treated cattle. 

Cattle were harvested in three different groups 
using BW, BF, and IMF percent at 75 DOF to estimate 
days to reach yield grade 3. Initial BW was not differ
ent between harvest groups (Table 3). Daily gain, BW, 
IMF, and FT at day 75 decreased linearly (P < 0.01) with 
increasing DOF, by design. Number of treatments for 
BRD was not different between cattle in harvest groups 
1 and 2, but was greater for those cattle assigned to 
harvest group 3 (1.1 treatment per animal) than cattle 
in harvest groups 1 (0.6 treatments per animal) and 2 
(0. 7 treatments per animal; quadratic, P = 0.01), which 
may be reflected in the linear decrease in BW, ADG, IMF, 
and BF measurements at day 75 (Table 3). 

Average daily gain from day 75 through harvest 
did not differ by harvest group (Table 4), and the as
signment of harvest group based on ultrasound was 
more accurate for groups 2 and 3 compared to group 1; 
group 1 had lighter BW and HCW but also lower yield 
grade, marbling score, and percentage Prime and Choice 
carcasses compared to groups 2 and 3, indicating that 
calves in group 1 could have been fed for additional days 
to attain a greater fat content endpoint. 

The percentage of cattle never treated for BRD was 
lower in harvest group 3 compared to harvest groups 1 
and 2 (quadratic, P < 0.01; Table 5), and the percentage 
of cattle harvested in the later harvest groups (2 or 3) 
increased linearly (P < 0.01; Table 6) with increasing 
number of treatments for BRD. Holland et al6 reported 
that cattle treated three times for BRD and classified 
as chronic (those which did not completely respond to 
antimicrobial therapy) required greater DOF to reach 
the target fat constant endpoint. 

Table 3. Pre-ultrasound performance and ultrasound measures of Angus steers marketed in the first, second, or 
third harvest group from a pen in a Kansas feedlot. 

1 

Number of calves 33 
DOF 122 
Initial body weight (BW), lb 702 
Number of treatments per animal 0.7a 
BW at 75 DOF, lb 10oia 
ADG at 75 DOF, lb/d 4.07a 
IMF2, % on d 753 5.09a 
FT, inch on d 7 53 0.38a 

1Largest standard error of the three groups 
2lntramuscular fat (IMF) 
3Fat thickness (FT) measured by ultrasound 

Number of harvest group 

2 3 

48 109 
156 178 
697 686 
0.6a I.lb 
992a 933h 
3.94a 3.17b 
5.0ia 4.85b 
0.30b 0.20c 

a,hMeans within a column without a common superscript differ (P < 0.05). 
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P-value 

SEM1 Linear Quadratic 

15.4 0.36 0.90 
0.14 0.25 0.01 
16.3 < 0.01 0.14 

0.213 < 0.01 0.14 
0.04 < 0.01 0.64 

0.007 < 0.01 0.29 
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Table 4. Post-ultrasound (75 DOF) performance and carcass traits measured at harvest for Angus steers marketed 
in the first, second, or third harvest group from a pen in a Kansas feedlot. 

Number of harvest group P-value 

1 2 3 SEMI Linear Quadratic 

Number of calves 33 47 100 
Live BW at harvest, lb 1175a 1324b 1338b 20.7 < 0.01 < 0.01 
ADG 75 DOF to harvest, lb/d 3.72 4.03 3.94 0.143 0.18 0.17 
ADG arrival through harvest, lb/d 3.87ab 3.89a 3.63b 0.117 0.09 0.22 
HCW, lb 728a 832b 854b 13.2 < 0.01 < 0.01 
Marbling score 502a 558b 569b 16.3 < 0.01 0.19 
Quality grade 4.84 5.29 5.29 0.17 < 0.01 0.19 

Prime and Choice,% 54a 77b 73b 7.8 0.03 0.09 
Ribeye area, sq inch 13.49 13.55 13.69 0.237 0.47 0.88 
Fat thickness, inch 0.55a 0.66b 0.56a 0.286 0.58 < 0.01 
Yield grade (YG), calculated 2.78a 3,49b 3.28b 0.121 < 0.01 < 0.01 
YG,USDA 2.48a 2.96b 3.0lb 0.109 < 0.01 0.06 

YG 1+2, % 52a 19b 18b 7.2 < 0.01 0.03 
YG3,% 48 69 62 8.5 0.23 0.10 
YG4+5, % 0 12 20 6.1 < 0.01 0.70 

1Largest standard error of the three groups 
a,hMeans within a column without a common superscript differ (P < 0.05). 

Table 5. Percentage of Angus steers marketed in the first, second, or third harvest group which were treated either 
0, 1, or 2: 2 times for BRD from a pen in a Kansas feedlot. 

Number of harvest group 

1 2 3 

Number of calves 33 48 109 
Number of treatments: 

0, % of harvest group 37a 54a 24b 
1, % of harvest group 54 39 57 
~ 2, % of harvest group 9 7 19 

1 Largest standard error of the three groups 
a,bMeans within a column without a common superscript differ (P < 0.05). 

SEMI 

8.0 
8.6 
6.0 

P-value 

Linear Quadratic 

0.14 < 0.01 
0.72 0.07 
0.21 0.22 

Table 6. Percentage of Angus steers treated 0, 1, or 2: 2 times for BRD which were marketed in the first, second, or 
third harvest group from a pen in a Kansas feedlot. 

Number of treatments P-value 

0 1 :::2 SEMI Linear Quadratic 
Number of calves 62 93 26 
Harvest group: 

1,% 19 18 12 7.4 0.39 0.59 
2,% 41a 19b 12b 8.2 0.01 0.58 
3,% 40a 63b 76b 9.3 < 0.01 0.72 

1 Largest standard error of the three groups 
a,hMeans within a column without a common superscript differ (P < 0.05). 
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Conclusions 

Undifferentiated BRD reducedADG and fat deposi
tion in feeder calves early in the feeding period; however, 
post-recovery ADG was similar to those never treated 
for BRD. Therefore, lengthening the feeding period to 
attain a comparable body composition for cattle that 
were treated for BRD compared to cattle never treated 
for BRD can result in similar quality grades for treated 
compared to cattle that were never treated for BRD. 

Endnotes 

aBovi-Shield GOLD® 5, Pfizer Animal Health, New York, 
NY 
hVision® 7, Merck Animal Health, Whitehouse Station, 
NJ 
cNuflor®, Merck Animal Health, Whitehouse Station, NJ 
dLiquamycin® LA-200®, Pfizer Animal Health, New 
York,NY 
eSAS Institute, Cary, NC 
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Arm &Hammer 
Animal Nutrition 

YOUR RATION. OUR PASSION. 
Committed to adva_nced nutrition. 

Dedicated to proving it m the r~a~:k~ld. 
Passionate about helpmg_yo b 
each ration everything it can e. 

BIO-CHLO Re 
•••••••• • •••••• Make Transition Count 

NO ONE KNOWS MORE ABOUT HEALTHY TRANSITIONS. 
Except those who feed BIO-CHLOR® Rumen Fermentation Enhancer. 
BIO-CHLOR helps minimize costly metabolic disorders for increased 
postpartum performance. It's a safe, palatable anion source that 
supports rumen health, helps maintain DMI and can enhance earlier 
peak milk. When it comes to fresh cow health, no one knows more. 

To leam more, contact your nutritionist or your ARM £ HAMMER® representative, or ~sit AHDairy.com. 
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