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Abstract 

Consignors to the Iowa Tri-County Steer Carcass 
Futurity are able to utilize growth, health, and carcass 
data to make changes in their cowherd. Non-weaned 
calves were 3.4 times more likely to experience bovine 
respiratory disease (BRD) than weaned calves, indepen
dent of differences in age, test center, or vaccine status. 
Calves vaccinated with killed vaccines were 2.2 times 
more likely to experience BRD than calves vaccinated 
with modified-live virus vaccines, independent of other 
factors. 

Untreated calves, compared to calves treated two 
or more times, gained better (3.21 vs 2.93 lb/day or 1.46 
vs 1.33 kg/day), produced more USDA Choice carcasses 
(52% vs 42%), and were more profitable ($52.45 vs 
-$137.30/hd). Calves with evidence oflung adhesions 
at harvest had higher health treatment costs ($12.23 vs 
$5.29), poorer average daily gain (ADG) (3.01 vs 3.19 lb/ 
day or 1.37 vs 1.45 kg/day), lighter final live weight (1160 
vs 1176 lb or 527 vs 534 kg) and hot carcass weight (723 
vs 725 lb or 328.6 vs 329.5 kg), lower marbling scores 
(SM 10 vs SM 27), and made less money ($1.65 vs $45.27) 
than those without lung adhesions. 

Southeastern-origin calves were older at feedlot 
arrival (320 vs 255 days), had fewer pulls (15.81 % vs 
22.11 % ), higher Certified Angus Beef (CAB) acceptance 
rates (18.43% vs 16.91 %), and were more profitable 
compared to midwestern calves. 

When compared to aggressive cattle, docile cattle 
gained more in the feedlot (3.17 vs 2.91 lb or 1.44 vs 
1.32 kg per day), produced more Choice carcasses (72.4% 
vs 58.1 %), produced fewer Select carcasses (23.3% vs 
36.2%), and the black hided cattle produced a higher 
percentage CAB carcass~s (29.1 % vs 14.3%). Morbidity 
rates were similar across disposition scores, but death 
losses increased significantly as disposition scores in
creased. Average profit for docile cattle was $46.63/head 
compared to $7.62/head for aggressive cattle. 

Other factors influencing net return and carcass 
traits are discussed in detail. 
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Resume 

Les eleveurs qui expedient leurs bovins a l'entre
prise Iowa Tri-County Steer Carcass Futurity peuvent 
utiliser des donnees sur la croissance, la sante et les 
carcasses de leurs bovins pour faire des ameliorations 
dans leur troupeau. Les veaux non sevres sont 3,4 fois 
plus a risque de souffrir du complexe respiratoire bovin 
(CRB) que les veaux sevres, peu importe leur age, le cen
tre de tests ou le programme de vaccination. Les veaux 
vaccines avec des vaccins a virus tue avaient 2,2 fois plus 
de chances de souffrir du CRB que les veaux vaccines 
avec un vaccin a virus vivant modifie, independamment 
des autres facteurs. 

Par rapport aux veaux traites deux ou trois fois, 
les veaux non traites ont affiche un meilleur gain de 
poids (3,21 versus 2,93 lb/jour ou 1,46 versus 1,33 kg/ 
jour), ont produit plus de carcasses «Choix USDA» 
(52 % versus 42 %) et se sont averes plus rentables 
(52,45 $ versus - 137,30 $/tete). Par rapport aux veaux 
non atteints d'adhesions pulmonaires, les veaux sur 
lesquels on a observe des adhesions pulmonaires a la 
recolte ont necessite des soins plus onereux (12,23 $ 
versus 5,29 $) et ont montre des resultats inferieurs 
en ce qui concerne le gain moyen quotidien (3,01 lb/ 
jour versus 3,19 lb/jour ou 1,37 kg/jour versus 1,45 
kg/jour), le poids vif final (1160 lb versus 1176 lb ou 
527 kg versus 534 kg), le poids de carcasse chaude 
(723 lb versus 725 lb ou 328,6 kg versus 329,5 kg), la 
cote de persillage (SM 10 versus SM 27) et les profits 
(1,65 $ versus 45,27 $). 

Les veaux provenant du sud-est des Etats-Unis se 
sont averes plus ages a leur arrivee au pare d'engraisse
ment (320 jours versus 255 jours), ont subi moins de re
traits (15,81 % versus 22,11 %), ont ete plus nombreux a 
recevoir la« Certification BreufAngus » (Certified Angus 
Beef, ou CAB: 18,43 % versus 16,91 %) et ont rapporte 
plus de profits que les veaux venant du Midwest. 

En comparaison avec les bovins agressifs, les bo
vins dociles ont gagne plus de poids dans le pare d'en
graissement (3,17 lb versus 2,91 lb ou 1,44 kg versus 
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1,32 kg par jour), ont produit plus de carcasses Choice 
(72,4 % versus 58, 1 % ) et moins de carcasses Select 
(23,3 % versus 36,2 %), tandis que les bovins au pelage 
noir ont donne un plus fort pourcentage de carcasses 
CAB (29,1 % versus 14,3 %). Les taux de morbidite 
etaient semblables peu importe les cotes de« docilite », 

mais la mortalite a grimpe significativement avec la 
cote de docilite. Le profit moyen des bovins dociles etait 
de 46,3 $/tete compare a 7,62 $/tete pour les bovins 
.;.:7essifs. 

Dans cette communication, nous discuterons aussi 
en detail d'autres facteurs qui influencent le profit net 
et les caracteres relies a la carcasse. 

Introduction 

Tri-County Steer Carcass Futurity (TCSCF) was 
started by Pottawattomie, Cass, and Shelby County 
Cattlemen's Associations in Iowa in 1982. The nine 
member board wanted to know "what was the most 
profitable steer to feed?" They recruited 35 southwestern 
Iowa cow-calf producers to consign 106 steers. In 2002, 
the southwestern Iowa cow-calf consignors utilized the 
TCSCF program to form a service cooperative. The cur
rent 10 member board has seven cow-calf producers, one 
pharmaceutical company representative, one industry 
representative, and one veterinarian. The TCSCF board, 
since its inception, identifies problems facing cow-calf 
producers and evaluates alternatives that can be dem
onstrated and shared with fellow consignors. Cow-calf 
producers on the TCSCF board serve as the feedlot 
selection committee each year. Feedlots submit bids 
each year to feed cattle for TCSCF and the committee 
must answer the question, "Do I want my cattle fed in 
this feedlot?" The reality is that their cattle will be fed 
in one of the TCSCF feedlots. 

The suggested health protocol is available at TC
SCF.com. Consignors are encouraged to wean calves 
a minimum of 30 days, and preferably 45 days, prior 
to entering the feedlot. We recommend two rounds of 
modified-live virus (MLV) vaccines, preferably prewean
ing and at weaning, so we encourage consignors to con
sult with their veterinarian before using MLV vaccines 
on calves nursing pregnant cows. Consignors' forward 
information on sire, dam, and birth date information to 
be utilized in the reports. The more information they 
send the more analysis we are able to do for them. The 
majority of calves are assigned USDA feeder grades 
for frame score and muscling score by USDA market 
reporters in their home states. The USDA market 
reporter assigns a value per hundred weight (cwt) for 
each individual calf based on current feeder calf prices 
in the consignor's home region. Trucking costs to the 
feedlot are calculated from the individual arrival weights 
collected at the feedlot. 
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Long-haul calves are rested before arrival process
ing. Most groups oflong-haul calves recover their shrink 
by the time of arrival processing. Within four days 
calves are weighed, body condition scored, vaccinated, 
and implanted. A common dietary energy level is used 
at all feedlots. After 28 to 35 days-on-feed, calves are 
weighed and disposition scored. At re-implant time, 
calves are weighed, re-implanted, and disposition scored 
again. Five days prior to harvest calves are weighed 
and disposition scored for the final time. Three people 
decide harvest group: two TCSCF staff and one feedlot 
staff member sort the cattle based on estimated fat cover, 
weight, frame, and gain since re-implant. Calves are 
sorted and harvested when they were visually assessed 
to have 0.40 inch (1.02 cm) of fat cover. Upon harvest, 
detailed carcass data are collected. 

After all cattle within a group are harvested, a final 
report and financial report are prepared. Individual feed 
usage within the lot is determined utilizing the Cornell 
Net Carbohydrate Model as described in the Nutrient 
Requirements for Beef Cattle. The final report contains 
the genetic, growth, disposition, and carcass data for all 
cattle within the group. The financial report contains 
the income and expenses allocated to each calf for the 
individual consignor and the average, minimum, and 
maximum for all cattle within the group. Utilizing the 
beginning value of calf as determined by the USDA 
market reporter in their home state, the profit or loss 
is presented for each calf. 

From 1992 to 2010, we have taken subsets from the 
TCSCF data base and presented the results in Iowa State 
University Animal Industry Reports at iowabeefcenter. 
org, TCSCF.com, or the Journal of Animal Science. 

Do Consignors Make Changes When Given 
Growth and Carcass Data? 

Our first question was - were producers utilizing 
the information we were collecting to make changes in 
their cowherd? From 1983 to 1991, 1,584 steers were 
consigned and growth and carcass data reported to con
signors. 8 A comparison of means of 11 traits was made 
by year and for variance within year. The analysis of 
means of animal traits by years of producer participa
tion revealed limited differences between groups (Table 
1). A notable exception was that the average daily gain 
(ADG) of steers entered by multi-year participants was 
significantly greater than that entered by one-time par
ticipants. A clear pattern emerged from comparing stan
dard deviations between producer groups. Multiple-year 
participants achieved a greater degree of uniformity as 
evidenced by smaller standard deviations for hot carcass 
weights, ADG, fat thickness, percentage kidney, pelvic, 
and heart fat (KPH), ribeye area, yield grade, and retail 
product per day on feed. 
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Table 1. Means and standard deviations for selected traits grouped by years of participation. 

Trait 1 year 2 to 3 years 4 to 9 years 

No. of consignors 53 63 61 

Mean Std dev Mean Std dev Mean Std dev 

On test wt, lb 740 102 743 70 738 54 
Final weight, lb 1196a 108 123th 67 1240b 47 
Hot carcass wt, lb 735a 72 757b 43 76th 29 

Average daily gain, lb 2.98a 0.62 3.14b 0.36 3.25b 0.24 
Fat cover, inches 0.34 0.13 0.36 0.08 0.36 0.07 
Ribeye area, sq in 13.14 1.49 13.56 0.79 13.44 0.61 

Calculated yield grade 2.33 0.62 2.37 0.39 2.41 0.33 

Marbling score SL61 87 SL69 58 SL73 36 

ab Means with the same row with different superscript differ (P<0.05). 

The Costs and Predictive Factors of Bovine 
Respiratory Disease 

A retrospective study of 2,146 feedlot cattle fed in 
17 groups from 1988 to 1997 was conducted to determine 
the impact of bovine respiratory disease (BRD) on vet
erinary treatment costs, ADG, carcass traits, mortality, 
and net profit.4 Morbidity caused by BRD was 20.6%. 
The average cost to treat each BRD case was $12.39. 
The case fatality rate for calves diagnosed and treated 
for BRD was 5.9% vs 0.35% for those not diagnosed 
with BRD. Average daily gain differed between treated 
and non-treated steers during the first 28 days-on-feed, 
but · did not differ from 28 days to harvest. Net profit 
was $57.48 lower for treated steers. Of this difference, 
82% was due to a combination of mortality and treat
ment costs, while 18% of the net profit difference was 
due to improved performance and carcass value of the 
non-treated steers. Data from 496 steers and heifers in 
nine feedlot tests were used to determine the effects of 
age, weaning, and use of MLV or killed vaccines prior 
to the test to predict BRD. Younger calves, non-weaned 
calves, and calves vaccinated with killed vaccines prior 
to the test had higher BRD morbidity than those that 
were older, weaned, or vaccip.ated with MLV vaccines, 
respectively. Treatment regimes that resulted in reduced 
relapses were associated with improved performance and 
carcass value. Using MLV vaccines and weaning calves 
30 days prior to shipment reduced the incidence ofBRD. 

Table 2 depicts all steers, including those that 
died or left the test due to chronic disease. Net profit 
differences between BRD treatment group least squares 
means are greater than in Table 2 because mortality was 
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higher for steers that experienced BRD. This higher 
mortality caused lower sale values, as demonstrated by 
the group that was treated three or more times. Twenty 
percent of cattle treated three or more times died or 
were culled before completing the test, which reduced 
the average gross sale value to $650. Additionally, BRD 
treatment costs were $53. 70/hd for the cattle treated 
three or more times, further reducing their net profit. 
Tables 2 and 3 demonstrate BRD accounted for increased 
mortality, culling, and treatment costs, significantly af
fecting net profit. 

Non-weaned calves and calves weaned less than 30 
days had higher BRD rates than calves weaned more 
than 30 days. Again, calves weaned more than 30 days 
were older than those that were not weaned or weaned 
fewer than 30 days. The percentage of treated calves 
that relapsed, or required more than one treatment for 
BRD, was numerically highest for those weaned less 
than 30 days. Calves vaccinated at least 10 days before 
the test with a killed IBR, BVD, BRSV, and PI-3 vaccine 
had higher BRD rates than those vaccinated with MLV 
products (Table 4). In each group, 52% of treated calves 
relapsed and required re-treatment for BRD. The most 
important difference between the two vaccine groups 
was that more calves vaccinated with killed vaccine 
required treatment three or more times. Calves treated 
three or more times earned $174 less net profit than 
those that were not treated. 

Treated steers were younger at the start of the 
test than non-treated steers, but they were not lighter 
weight. Weight per day of age at the beginning of the 
test was higher (P<0.05) for treated than non-treated 
steers for all years combined. 
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Table 2. Least squares means for net profit and mortality of 2,146 steers in the TCS and MACEP tests, 1988 to 
1997. Steers that died were included in the analysis. 

BRD status Number of steers Net profit Case fatality rate % Sell value b BRD treatment 
(number of treatments) ($/head) ($/head) costs ($/head) 

Not treated 1705 61c 0.35% 840c oc 
1 270 31d 3.3 % 820d 12.7d 
2 102 m e 3.9% 813d 24.9e 

>=3 69 -108f 20.3 % 650e 53.7f 
All treated 441 3g 5.9 % 793g 20.6g 

8 The percentage of steers in the BRD group (row), that died or left the test due to chronic disease. 
hThe value of steers leaving the test, including those sold at harvest, those that died, and those that left the test due to chronic 
disease. 
c-fLeast squares means within a column without a common superscript differ (P<0.05). 
gLeast squares means differ between treated and non-treated steers (P<0.05). 

Table 3. The effect of weaning status on BRD morbidity 
in TCSCF and MACEP tests (1988 to 1997). 

% treated % treated % 1st treat 
> 3X relapse rate 

Table 4. The effect of pre-trial vaccine type (MLV or 
killed) on BRD morbidity in TCSCF and MACEP tests, 
1995 to 1997. 
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Results of the logistic regression analysis of factors 
that predict BRD are presented in Table 5. The purpose 
of this analysis was to determine the significance of age, 
weaning status (weaned or non-weaned), and vaccine 
group (MLV or killed) on BRD. Age, weaning status, and 
vaccine group were the independent variables, and BRD 
status (treated or not treated) was the dependent vari
able. Age was an important predictor of BRD (P<0.01), 
but an odds ratio could not be determined because age 
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Table 5. Risk of BRD for non-weaned or weaned calves 
and calves vaccinated with killed or MLV vaccine in the 
TCS and MACEP tests (1995 to 1997). 

Weaning status 
Weaned 
Non-weaned 

Vaccine type 
MLV 
Killed 

Odds ratioa 

1.0 
3_4b 

a The final model adjusts all odds ratios for the effect of age, 
center, weaning status, and vaccine type. 
b Odds that non-weaned calves will experience BRD compared 
with weaned calves (P<0.01). 
c Odds that calves vaccinated with killed vaccine will experi
ence BRD compared to calves vaccinated with MLV vaccine 
(P<0.01). 

is not a discrete event like weaning or vaccine status. 
The result of each factor is presented as an odds ratio, 
and each result is statistically adjusted for the other 
factors. Non-weaned calves were 3.4 times more likely 
to experience BRD than weaned calves, independent of 
differences in age, test center, or vaccine status. Calves 
vaccinated with killed vaccine were 2.2 times more likely . 
to experience BRD than calves vaccinated with MLV 
vaccine, independent of other factors. 

Effect of Health Treatments on Feedlot 
Performance, Carcass Traits, and Profitability 

Beef calves (n=4 7,764) fed at 18 southwestern Iowa 
feedlots through the Iowa Tri-County Steer Carcass Fu
turity over eight years (2002-2009) were used to evaluate 
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the effect of the number of health treatments on feedlot 
performance, carcass traits, and profitability. 7 Calves 
were divided into three groups based on the number 
of times an animal was treated for disease conditions: 
non-treated calves (NT), calves treated once (1 T), and 
calves treated two or more times (2T). 

Calves that remained healthy during the feeding 
period had improved feedlot performance and carcass 
merit, and were more profitable compared with calves 
that were treated one or more times for disease (Table 6). 

Effect of Lung Adhesions on Feedlot 
Performance, Carcass Traits, and Profitability 

Beef calves (n=4 7,764) fed at 18 SW Iowa feedlots 
. through the Iowa TCSCF over eight years (2002-2009) 
were used to evaluate the effect of lung adhesions on 
feedlot performance, carcass traits, and profitability. 
Carcasses were identified that required trimming at 
harvest to separate the lung tissue from the rib cage. 

Calves with evidence oflung adhesions at harvest 
had higher health treatment costs, poorer feedlot perfor-

mance, lighter final live weight and hot carcass weight, 
lower marbling scores, and made less money than those 
who did not (Table 7). There were five major blizzards 
in the SW Iowa area during the winter of 2009-2010. 
From mid-January to late April, lung adhesion rates 
have increased from 4% to 16 to 20% for many groups 
of cattle. Environmental conditions also impacted the 
incidence of lung adhesions. 

Impact of Health Treatments on Tenderness 

Five Iowa cow/calf producers retained ownership 
on 359 calves in two midwestern feedyards. Calves 
were evaluated for morbidity at the ranch of origin by 
the owner and treated in conjunction with the herd vet
erinarian. 3 At the feedyard, cattle were monitored by 
experienced personnel and were treated according to es
tablished protocols. Calf treatment records during suck
ling, preconditioning, and finishing were maintained 
and used to determine the effects on feed yard ADG, feed 
efficiency, and feed cost-of-gain. Carcass traits of inter
est included hot carcass weight, ribeye area, marbling 

Table 6. Effect of health treatments on feedlot performance, carcass traits, and profitability. 

Item Non-treated Once treated Treated 2 or more times 

No. of cattle 39,188 5,750 2,826 
Delivery weight, lb 649a 616b 602c 
Age on delivery, days 303a 274b 264c 
Final weight, lb 118P 1153b 1132c 

Days-on-feed 167 a 178b 184c 
ADG, lb 3.21 a 3.Q6 b 2.93 c 
Estimated feed-to-gain 6.89 a 6.76b 6 .66 c 
Estimated dry matter intake, lb 22.12 20.69 19.51 
Treatment cost, $/hd $0.ooa $24.Q4b $61.41c 
Mortality rate, % 0.09% 8 4.21%b 15.46% c 
Profit, $/hd $52.45a -$15.16b -$137.30c 

Hot carcass weight, lb 727a 7lQb 699c 
Fat cover, inch 0.46a 0.44b 0.40c 
Calculated Yield Grade 2.86a 2.75b 2.63c 
Marbling score SM29a SM14h SL96c 

% Prime 1.02a 0.77b 0.65c 
% Choice and Choice + 15.45a 11.64b 9.12c 
% Choice - 52.26a 47.53b 42.25c 
% Select 29.138 36.26h 39.59c 
% Standard 2.13a 3.8Qb 8.38c 
%CAB 18.7a 14.4b 11.2c 

%YG 1&2 57.64a 63.97b 71.93c 
%YG3 39.968 34.36b 27.06c 

. %YG4 2.40a 1.67b 1.ooc 

ahcMeans within a row with unlike superscripts differ (P<0.05). 
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Table 7. Effect oflung adhesions on feedlot performance, carcass traits and profitability. 

Item No lung adhesion Lung adhesions 

No. of carcasses 
Delivery weight, lb 
Final weight, lb 

Days-on-feed 
ADG, lb 
Estimated feed-to-gain 
Estimated dry matter intake, lb 
Number of times treated 
Morbidity rate, % 
Treatment cost, $/hd 
Profit, $/hd 

Hot carcass weight, lb 
Dressing percent 
Fat cover, inch 
Calculated Yield Grade 
Marbling score 

%Prime 
% Choice and Choice + 
% Choice -
% Select 
% Standard 
%CAB 

%YG 1&2 
%YG3 
%YG4 

ahMeans within a row with unlike superscripts differ (P<0.05). 

score, quality grade, yield grade, dressing percent, and 
lung lesion scores. Beef tenderness was evaluated by 
using Warner-Bratzler shear (WBS) force testing. The 
effect of calf morbidity at the ranch of origin and at the 
feedyard on profitability was also evaluated. Incidence 
of calf morbidity during the suckling and precondition
ing periods was extremely low, observed at a rate of 
7% (25 calves). During the feeding phase, 43.5% of the 
calves were treated at least one time, and 15.6% were 
treated more than once. Eight calves (2.2%) died before 
reaching harvest weight. Calf morbidity at the ranch 
of origin had no effect on health or feeding performance 
during the feedlot phase, and did not impact carcass 
characteristics at harvest. 

Feedyard morbidity had significant effects on 
feeding performance and carcass traits. Compared to 
calve;, treated twice or more for BRD, untreated calves 
had significantly higher ADG (+0.24 ± 0.07 lb or 0.11 ± 
0.03 kg), marbling score ( +52.31 ± 20.25), and quality 
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44,856 
643a 
1176a 

169a 
3.19a 
6.86a 

· 21.9 
0.23 a 
16.25 a 
$5.29a 

$45.27a 

725a 
61.52a 
0.4511 

2.84a 
SM27a 

1.ooa 
14.86a 
51,34a 
30.26a 
2.54a 
1s.12a 

58.90a 
38.83a 
2.26a 

1,895 
635b 
1160b 

176b 
3.01 b 
6.89b 
20.7 
0.51 b 
29.50b 
$12.23b 
$1.65b 

703b 
60.59b 
0.43b 
2.77b 

SM 1Qb 

0.48b 
10.77b 
48,47b 
35.43b 
4.86b 
12.46b 

63.27b 
34.83b 
1.90b 

grade. Calves that recovered after a single treatment 
had improved ADG (+0.26 ± 0.07 lb or 0.12 ± 0.03 kg) 
compared to calves treated multiple times. Calves not 
requiring treatment at the feedyard had lower WBS val
ues (-0.46 ± 0.18 lb or 0.21 ± 0.08 kg) compared to calves 
treated once, but were not different than calves treated 
twice or more. There was an unexplained interaction 
between treatment at the ranch of origin and feedlot 
treatment which resulted in improved tenderness at 
harvest. As a result of this interaction, calves treated 
both at the ranch of origin and once at the feedyard 
had significantly lower WBS values compared to calves 
treated only a single time at the feedyard (-1.85 ± 0.51 
lb or 0.84 ± 0.23 kg) or calves treated two times or more 
(-1.85 ± 0.53 lb or 0.84 ± 0.24 kg) during the feeding 
phase. For feedlot treatments, untreated calves and 
calves treated only once were $100.45 and $97.21 more 
profitable, respectively, when compared to calves treated 
multiple times. 
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Evaluation of Fixed Sources of Variation and 
Estimation of Genetic Parameters for Incidence 

of Bovine Respiratory Disease in Preweaned 
and Feedlot Cattle 

The primary objective of this study was to estimate 
variance components and heritability ofBRD incidence 
in beef calves prior to weaning and during the finishing 
phase. 11 The second objective was to investigate the im
pact of BRD incidence and treatment frequency on per
formance and carcass traits. BRD is the biggest and most 
costly health challenge facing the cattle industry. The 
two populations used consisted ofl,499 head ofprewean 
calves and 3,138 head offeedlot cattle. The incidence of 
BRD in prewean calves was 11.14%, with 83.2% of them 
treated once, 14.4% treated twice, and 2.4% treated three 
times or more. The incidence of BRD (P=0.35) and the 
number of treatment (P=0.77) had no significant effect 
on weaning weight. Heritability estimates for the entire 
prewean population for BRD resistance and number of 
treatments were 0.12 ± 0.06 and 0.08 ± 0.05, respectively. 
The genetic correlation estimates for BRD incidence 
with weaning weight and birth weight were low (0.00 ± 
0.37 and 0.03 ± 0.27, respectively). The same estimate 
for the correlation of number of BRD treatments with 
weaning weight and birth weight was 0.04 ± 0.42 and 
0.19 ± 0.30, respectively. 

The incidence ofBRD for feedlot cattle was 8.32%. 
BRD had significant (P<0.05) effects on overallADG with 
a reduction of 0.13 ± 0.026 lb/day (0.059 ± 0.012 kg), and 
0.95 ± 0.086 lb/day (0.43 ± 0.039 kg) during the early 
time period after arrival to the feedlot . Carcass traits 
were also significantly (P<0.05) affected by the incidence 
of BRD. Untreated cattle had 20.5 ± 3.74 lb (9.3 ± 1.7 
kg) heavier hot carcass weight. Results were similar in 
the analysis of treatment frequency. The heritability 
estimate ofBRD incidence and the number of treatments 
were 0.07 ± 0.04 and 0.05 ± 0.04, respectively. Estimates 
of genetic correlations of BRD incidence with production 
traits were -0.90 ± 0.20 for acclimationADG, 0.14 ± 0.25 
for on-test ADG, -0.35 ± 0.22 for overall ADG, -0.43 ± 

0.21 for final weight, 0.00 ± 0.23 for hot carcass weight, 
0.02 ± 0.23 for ribeye area, -0.03 ± 0.26 for fat cover, 
and -0.42 ± 0.21 for marbling score. Similar results for 
the number of treatments and production traits were 
-0.94 ± 0.21 for acclimation ADG, 0.18 ± 0.30 for on
test ADG, -0.40 ± 0.25 for overall ADG, -0.55 ± 0.24 for 
final weight, -0.21 ± 0.27 for hot carcass weight, -0.03 ± 

0.27 for ribeye area, 0.00 ± 0.31 for fat cover, and -0.32 
± 0.26 for marbling score. Because of the high economic 
cost associated with BRD incidence, even these modest 
estimates for heritability of BRD resistance should be 
considered for incorporation into beef cattle breeding 
programs. 
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Comparison of Southeastern and Midwestern · 
Calves on Feedlot Performance, Carcass Traits, 

and Profitability 

Calves (n=4 7,526) from 19 states fed at 18 Iowa 
feedlots through the Iowa TCSCF over eight years (2002-
09) were used to evaluate the effect of origin of calves on 
feedlot performance and carcass traits.2 Twelve south
eastern (SE) states (n=31,155) and seven midwestern 
(MW) states (n=16,371) were represented. 

When considering feedlot and carcass traits and all 
associated costs, including trucking to the feedlot, SE 
calves had a profit of$37.34/head versus $23.79 for MW 
calves (P<0.001). Southeastern calves had fewer health 
problems and higher CAB® acceptance rates (Table 8). 

Table 8. Comparison of southeastern and midwestern 
calves on feedlot performance, carcass traits, and prof-
itability. . 

Item SE calves Midwest calves 

No. of calves 31,155 16,371 
Delivery weight, lb 649a 629b 
Age on arrival 32Qa 255b 
Final weight, lb 1174a 1177b 
Age at harvest 488 a 43Qb 
Average disposition score 1.84 a 1.8Qb 

Days-on-feed 167 a 174b 
ADG, lb 3.18 3.18 
Estimated feed-to-gain 6.92 a 6.76 b 
Estimated dry matter 

intake, lb 22.0 21.5 
Morbidity rate, % 15.81 a 22.lP 
Mortality rate, % 1.35 a 1.81 b 
Treatment cost, $/hd $5.53a $8.49b 
Profit $/hd $37.348 $23.79b 
Hot carcass weight, lb 723a 725b 
Fat cover, inch 0.450a 0.435b 
Ribeye area, sq in 12.33a 12.46b 
Calculated Yield Grade 2.86a 2.8Qb 
Marbling score SM26 SM25 

% Prime 1.088 0.8Qb 
% Choice and Choice + 14.94a 14.34b 
% Choice - 50.328 52.93b 
% Select 30.998 29.41b 
% Standard 2.688 2.52b 
% CAB 18.43a 16.91b 

% YG 1&2 57.288 62.42b 
%YG3 40.20a 35.84b 
% YG4 2.528 1.74b 

abMeans within a row with unlike superscripts differ (P<0.05). 
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Analysis of Disposition Scores from 2002 to 2006 

Further analysis of the TCSCF disposition data 10 

(n=21,096) adds additional insight into the differences 
between steers and · non-replacement heifers, as well 
as the changes in feedlot management regarding cattle 
with poor disposition. 

Consignors have indicated they were culling heifers 
based on disposition. Our data confirms that decision, 
with 5. 7% of the steers being aggressive compared to 
8.2% of the non-replacement heifers being aggressive 
(Table 9). Wilder cattle had significantly lighter arrival 
weights, and steers were impacted more than heifers. 
Docile cattle had significantly higher ADG resulting 
in significantly heavier body weights. Death loss was 
significantly higher for aggressive cattle, and aggressive 
steers die prematurely at a higher rate than heifers. 

More docile steers and heifers produced signifi
cantly heavier carcasses, with more fat cover and larger 
ribeyes than the aggressive steers and heifers (Table 10). 
More docile cattle produced higher quality carcasses 
with fewer YG 1 & 2's. Heifers produced significantly 

higher quality carcasses than steers with similar dis
position scores. 

Docile cattle had an average profit of $46.63/head, 
while restless cattle averaged $26.16/head, and aggres
sive cattle averaged $7.62/head profit. Disposition is 
more than a convenience trait. Calves with poor dispo
sitions gained less, had higher mortality rates, reduced 
quality grades, and reduced CAB® acceptance rates when 
compared to docile calves. 

Assessing the Cost of Beef Quality Revisited 

This analysis of nearly 15,000 head of fall placed 
calf-feds found similar results to those reported by For
ristall,7 in spite of22% higher corn prices and 38% higher 
cattle prices.9 The data does show strong correlations 
between economically important carcass and produc
tion variables, some of which are antagonistic. Carcass 
weight has a strong positive correlation with ribeye 
area and ADG; specifically, faster growing cattle have 
larger carcasses with larger ribeyes. As marbling scores 
increase so does feed cost and feed-to-gain, thus higher 

Table 9. Impact of disposition on growth, morbidity, and mortality. 

Item Docile Restless Aggressive Docile Restless Aggressive Sex DX Sex 
steers steers steers heifers heifers heifers 

No. head 10,740 3,707 875 3,721 1,578 475 
% of sex total 70.1% 24.2% 5.7% 64.4% 27.3% 8.2% 
Arrival wt, lb 673 664 644 629 625 614 <0.001 0.03 
ADG, lb 3.56 3.45 3.37 3.26 3.19 3.06 <0.001 0.44 
Final wt, lb 1,201 1,190 1,177 1,120 1,112 1,106 <0.001 0.08 

No. of treatments .27 .24 .29 .19 .15 .16 0.02 0.81 
Mortality rate, % 1.1 1.3 2.4 1.0 0.4 1.0 <0.01 0.02 

Table 10. Impact of disposition on carcass traits. 

Item Docile Restless Aggressive Docile Restless Aggressive Sex DX Sex 
steers steers steers heifers heifers heifers 

No. head 10,740 3,707 875 3,721 1,578 475 
Hot carcass wt, lb 737 733 728 688 687 684 <0.001 0.26 
Fat cover, inch 0.43 0.42 0.39 0.47 0.46 0.43 <0.001 0.36 
REA, sqin 12.4 12.3 12.2 12.1 12.1 12.0 <0.001 0.82 
REA/cwt of hot carcass wt 1.68 1.68 1.67 1.76 1.76 1.75 <0.001 0.05 
CH&CH+,% 16.6% 15.0% 8.6% 22.7% 18.3% 15.7% <0.001 0.06 
CH-,% 51.8% 51.4% 47.8% 50.0% 56.0% 55.6% 0.004 <0.001 
% Select 23.0% 24.5% 31.8% 16.8% 17.4% 21.2% <0.001 0.57 
%Std 1.2% 1.2% 1.8% 0.7% 0.6% 0.9% <0.001 0.86 
%YG 1 &2 61.3% 65.5% 74.7% 55.1% 58.8% 67.8% <0.001 0.80 
%YG4 & 5 1.6% 1.2% 0.3% 3.4% 3.5% 1.6% <0.001 0.54 
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marbling cattle put on more external fat and require 
more feed per pound of gain. Also, as ADG increases 
feed-to-gain decreases, which is a favorable outcome. 
Marbling is less correlated than some variables, but 
has a positive relationship withADG, but negative with 
ribeye area, placement weight, and health treatment. 

In both studies, marbling was identified as having 
the largest -relative impact on net returns for feedlot 
cattle when the USDA quality grade Choice-Select 
spread is $8/cwt or higher. The Choice-Select spread 
where the relative importance of marbling score is equal 
to other factors is approximately $6/cwt in the current 
analysis. The relative importance ranking of carcass 
and management variable was similar in both analyses. 
Hot carcass weight and feed-to-gain were next behind 
marbling, followed by ribeye area. Placement weight 
is strongly correlated to carcass weight, and statisti
cally may be capturing part of the variation that was 
explained by carcass weight in the earlier model. 

Models were estimated in Table 11 for steers and · 
heifers placed in the fourth quarter. The R2 were 0. 78 
for nearly 10,400 steers and 0. 73 for 3,255 heifers, in
dicating that 78% to 73% of the variation in net returns 
is explained by the variables indicated in the model. 
The Regression Beta is the output of the ordinary least 
square regression model. All variables were highly sig
nificant (P<0.01) and have the expected sign. 

The Standardized Beta number is the percent of 
variation in net return explained by that variable. The 
larger the Standardized Beta in absolute value, the 
more important the variable is to net return. The most 
important variable explaining net return in the baseline 
scenario is marbling score, with a Standardized Beta of 
0.42 for steers and heifers. For hot carcass weight in heif
ers, placement weight and feed-to-gain had Standardized 

Beta coefficients that explained approximately 30% of 
variation in net return. Placement weight is the second 
most important explanatory variable for steers net return. 

The Regression Beta coefficients are the dollar 
impact on net return for a one unit change in the inde
pendent variable, but may be difficult to interpret. Table 
12 scales the regression beta into units that are more 
commonly used by producers. For example, multiply
ing the marbling score beta by 10 degrees of marbling 
points is equivalent from Modest0 to Modest10, and is 
associated with increasing net return by $5.17/head 
in steers and $4.17/head in heifers. Similarly, a 10 lb 
( 4.55 kg) increase in hot carcass weight is associated 
with increasing net return by $3.50/head in steers and 
$4.60/head in heifers. A one-tenth pound increase in 
ADG increases net return by $3.58/head in steers and 
$2.15/head in heifers. The steer net return decreased 
$1.29/head for every dollar spent for health treatments, 
thus there is an effect beyond the treatment cost itself. 
Other variables associated with lower net return were 
feed cost, feed-to-gain and placement weight. Other 
variables are interpreted similarly. 

The Standardized Beta from Table 11 and the 
Economic Values from Table 12 should be used together. 
For example, the economic value of increasing place
ment weight 10 lb is a decrease in net return of $3.40 
per head, which seems small but the Standardized Beta 
is 0.34 for steers, making it the second most important 
variable impacting net return. The reason is that it is 
relatively easy to change placement weight 10 lb, but 
more difficult to change it one standard deviation, which 
is 95 lb (43.2 kg). 

A sensitivity analysis was applied to the steer 
model to analyze how the results change when the 
Choice-Select spread, base carcass price, and feed prices 

Table 11. Regression results for Tri-County Steer Carcass Futurity cattle placed on feed in fourth quarter. Dependent 
variable is net return per head. 

Steers placed in 4th quarter Heifers placed in 4th quarter 
R2 & obs are: 0.78 10,384 0.73 3,255 

Variable Regression Std error Standardize Regression Std error Standardize 
Beta* Beta* Beta* Beta* 

Intercept -649.04 10.20 0.00 -496.39 17.86 0.00 
Hot carcass wt 0.35 0.01 0.25 0.46 0.02 0.31 
Fat cover -53.67 3.77 -0.08 -106.46 6.04 -0.19 
Ribeye area 12.10 0.46 0.15 12.12 0.91 0.16 
Marbling score 0.52 0.01 0.42 0.42 0.01 0.42 
Feed-to-gain -26.05 0.82 -0.23 -28.71 1.24 -0.33 
Daily gain 35.82 1.41 0.20 21.54 2.44 0.12 
Placement weight -0.34 0.01 -0.34 -0.29 0.01 -0.32 
Health treatments -1.29 0.03 -0.23 -1.24 0.05 -0.24 
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Table 12. Economic value of a one unit change in the 
independent variable on the net returns for steers and 
heifers placed in the fourth quarter. 

Variable One unit Steers Heifers 

Intercept -649.04 -496.39 
Hot carcass wt 10 pound 3.50 4.60 
Fat cover 1/10 inch -5.37 -10.65 
Ribeye area 1 sq. inch 12.10 12.12 
Marbling score 10 degrees 5.17 4.17 
Feed-to-gain 1/10 pound -2.61 -2.87 
Daily gain 1/10 pound 3.58 2.15 
Placement weight 10 pound -3.40 -2.90 
Health treatments 1 dollar -1.29 -1.24 

change (Table 13). Choice-Select spread initial baseline 
was set at $8, and is examined at $4, $12, or $16 per 
cwt carcass. Feed prices were adjusted up and down by 
20%, and the base carcass price is evaluated at $10/cwt 
higher and lower. 

The importance of marbling score on net return is 
directly related to the Choice-Select spread. At $4/cwt 
it is the second most important variable, slightly lower 
than placement weight. However, at $8 (baseline) and 
higher Choice-Select spread values, marbling score is 
increasingly important and increases in importance 
with the spread. As marbling becomes more important 
the other variables become relatively less important in 
explaining net return. The Regression Beta for marbling 
score is the dollar value from increasing the marbling 
score one degree. One-third of a quality grade (33.3 
degrees) is worth $12.65 per head at a $4 Choice-Select 
spread and $31.30 per head at a $16 spread. At a Choice
Select spread of approximately $6/cwt, marbling score 
and placement weight have Standardized Betas that 
are nearly equal and larger than the other variables. 

Marbling score remains the most important vari
able over the range of feed and carcass prices considered. 
Feed-to-gain, placement weight, and hot carcass weight 
are the most sensitive variables to changes in feed costs 
(also compare to Table 11). Placement weight and hot 
carcass weight are more important with lower feed costs, 
and feed-to-gain is more important with higher feed costs. 
Hot carcass weight is the only variable to show much 
change due to a change in base price. It is more impor
tant at higher prices and less important at lower prices. 

Factors Affecting Lot Low Choice and Above 
and Lot Premium Choice Acceptance Rate of 

Beef Calves 

Data describing 220 lots of beef cattle from 2003 
through 2007 were analyzed using a multiple regression 

80 

statistical model to determine specific factors that influ
ence lot "low Choice and above" rate and lot "premium 
Choice" (CertifiedAngus Beef•) quality grade acceptance 
rate. 1 Lot "low Choice and above" rate was similar for 
years 2005-2007. This rate was significantly lower in 
2003 than 2004, but both the 2003 and 2004 rates were 
similar to the rate in all other years. Lots consisting of 
heifers had higher (P<0.05) low Choice and above rates 
than lots of steers or mixed-sex pens. The greater the 
amount of Angus influence in the cattle, the higher the 
low Choice and above rate (P<0.0001). An inverse rela
tionship existed between feedlot in-weight and lot low 
Choice and above rate; those cattle with lighter feedlot 
arrival weights had higher percent Choice and above 
rates (P=0.0007). Cattle with lower disposition scores 
(calmer cattle) had higher percent Choice and above 
rates (P=0.0496). Low Choice and above rate increased 
as cattle became less efficient in converting feed-to-gain 
(P=0.0027). An inverse relationship existed between 
cost-of-gain and low Choice and above rate; those cattle 
with lower cost-of-gain had higher low Choice and 
above rates (P=0.0043). Lot low Choice and above rate 
increased as average daily gain increased (P=0.0094). 
Factors examined that did not have a significant effect 
on lot low Choice and above rate were mud score at fi
nal sort, geographic region of origin, lot mortality rate, 
number of harvest groups within each lot, days-on-feed, 
adjusted final weight, individual treatment cost per 
head, lot size, and season of harvest. 

Lot "premium Choice" acceptance rate was simi
lar in each year from 2003-2006, but was significantly 
lower in 2007 compared with all other years. Lots con
sisting of heifers had higher (P<0.05) premium Choice 
acceptance rates than lots of steers or mixed-sex pens .. 
Cattle harvested during the months October through 
December had a lower lot premium Choice acceptance 
rate than those harvested during January through 
March, April through June, or July through September 
(P<0.05). The greater the amount of Angus influence 
in the cattle, the higher the lot premium Choice accep
tance rate (P<0.0064). An inverse relationship existed 
between feedlot in-weight and lot premium Choice 
acceptance rate; those cattle with lighter feedlot ar
rival weights had higher premium Choice acceptance 
rates (P<0.0001). Lot premium Choice acceptance rate 
increased as average daily gain increased (P=0.0003); 
however lots of cattle that were less efficient at convert
ing feed into gain had higher premium Choice acceptance 
rates (P<0.0104). Factors examined that did not have 
a significant effect on lot premium Choice acceptance 
rate were mud score at final sort, individual treatment 
cost per head, number of harvest groups within each lot, 
days-on-feed, cost-of-gain, lot size, geographic region of 
origin, average disposition score, adjusted final weight, 
and lot mortality rate. 
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Table 13. Sensitivity analysis of Choice-Select spread, base price, and feed price changes on the net return to Tri-
County Steer Carcass Futurity steers placed in the fourth quarter. 

Sensitivity Ch-Sel $4 Baseline Ch-Sel $12 Ch-Sel $16 

R-square is: 0.77 0.78 0.78 0.77 

Strd Regrsn Strd Regrsn Strd Regrsn Strd Regrsn 
Variable 

Beta Beta Beta Beta Beta Beta Beta Beta 

Intercept -504 0 -649 0 -939 0 -1084 0 

Hot carcass wt 0.37 0.28 0.35 0.25 0.32 0.20 0.30 0.17 

Fat cover -54.78 -0.08 -53.67 -0.08 -51.44 -0.06 -50.32 -0.06 

Ribeye area 12.42 0.17 12.10 0.15 11.47 0.13 11.15 0.11 

Marbling score 0.38 0.52 0.80 0.94 

Feed-to-gain -26.58 -26.05 -25.00 -0.19 -24.48 -0.17 

Daily gain 34.66 35.82 38.14 0.18 39.30 0.17 

Placement weight -0.34 -0.34 -0.34 -0.30 -0.34 -0.27 

Health treatments -1.28 -1.29 -1.31 -0.20 -1.31 -0.18 

Sensitivity Feed +20% Feed-20% Base Price +$10 Base Price -$10 

R-square is: 0.75 0.81 

Regrsn Strd Regrsn 
Variable 

Beta Beta Beta 

Intercept -632 0 -666 

Hot carcass wt 0.23 0.17 0.48 

Fat cover -52.95 -0.08 -54.38 

Ribeye area 12.85 0.17 11.35 

Marbling score 0.52 0.51 

Feed-to-gain -30.83 -0.28 -21.28 

Daily gain 34.64 0.19 37.00 

Placement weight -0.27 -0.27 -0.41 

Health treatments -1.32 -0.23 -1.27 
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