Holly Neibergs, Washington State
University

Economic Benefits of using Genetic Selection to
Reduce the Prevalence of Bovine Respiratory Disease
Complex in Beef Feedlot Cattle

Bovine Respiratory Disease Complex Coordinated Agriculture
Project

http://;

plex.org/

H.L. Neibergs', J.S. Neibergs', A.J. Wojtowicz!, |.E. Taylor?, C.M.
Seabury?, J. E. Womack?

1Washington State University, Pullman, WA;University of Missouri, Columbia, MO; *Texas
A&M University, College Station, TX

BOVINE RESPIRATORY DISEASE
COMPLEX

* The average annual prevalence of BRDC was
16.2% over a 15 year period (USDA 2011)

* ~97% of feedlots with = 1000 head of cattle
have BRDC (USDA 2011)

* 60% of all harvested feedlot cattle have lung

lesions from BRDC (Schncider et al 2009)

)

WASHINGTON STATE
@ UNIVERSITY
A 4

PROBLEM

Same level of morbidity and mortality from
BRDC over the past 20 years despite utilizing:
° Best management practices
* Preventative vaccines

* Improved treatments

We need new approaches to reduce the incidence of
BRDC in addition to our current approaches that are

economically feasible!
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BOVINE RESPIRATORY
DISEASE COMPLEX

* Most common infectious disease of cattle
worldwide

* Leading cause of death in dairy and beef cattle
(NASS 2006)

* Despite use of vaccines and antimicrobials,
morbidity and mortality rates have remained
virtually unchanged in cattle over the past several
decades (Miles 2009; Gagea et al. 2006)
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ECONOMICS OF BRDC

* BRDC remains the most economically
important disease of beef cattle, responsible

for losses of over $800 million annually (Chirase
& Greene 2001; Snowder et al. 2006; USDA 2001; Gagea et al.
2006)

* Approximately 350,000 feedlot cattle die
annually in the US due to BRDC (USDA 2011)
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* There is increasing evidence that susceptibility
to BRDC is at least partly under genetic control
* Differences in BRDC susceptibility has been

found between cattle breeds and sire lines
(Muggli-Cockett et al. 1992; Snowder et al. 2006; Maltecca et
al. 2006)
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° Heritability estimates for susceptibility to
BRDC have ranged from 0% to 26% in beef

and dairy cattle (Snowder et al. 2005, 2006; Muggli-
Cockett et al. 1992; Heringstad et al. 2008, Seabury et al.
2014, Neibergs et al. 2014)

Studies in crossbred beef cattle identified loci
associated with susceptibility to BRDC and
cattle persistently infected with bovine viral
diarrhea virus (Zanella et al. 2011)
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FEEDLOT STEERS

*  Samples collected on 995 beef steers: 908

Angus, 18 Charolais, 25 Hereford, 44 Red Angus

Cases and controls were housed in the same pens

* 497 were affected with BRDC, 498 were
unaffected

* Animal health status defined by fever, cough,

nasal discharge, eye discharge, and ear position
or head tilt
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DIAGNOSTICS AND GENOTYPING
il

* Diagnostics for Mycoplasma, P.
Multocida, M. Haemolytica, H.
Sommi, bovine respiratory
syncytial virus, bovine viral
diarrhea virus, IBR (bovine
herpes virus 1) completed

° DNA extracted, and genotyped
for 778,000 SNPs
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Animals & Phenotypes
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SCORING RESPIRATORY DISEASE
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FEEDLOT STEERS

* Data on lung and liver scores, yield grade,
quality grade, and condemned carcasses were
collected at harvest

* Treatment costs, initial weights, hot carcass
weight, days on feed, collected for both cases
and controls

* Pens were har ed as a group
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* Mean clinical score for cases was 8.04 = 1.23

* Mean clinical score for controls was 2.06 =
0.037

* 67.7% of cases had lung lesions

* 67.2% of controls had lung lesions

* Mortality for cases was 5.3% and 0.4% for
controls
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* Heritability estimates were obtained by
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OF GENETIC CHANGE
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‘ DAYS ON FEED |
Min Max  Avg SD Count Min Max Avg SD  Count
Case 122 245 1745 220 407 Case 3 189 67 53 407

Control 112 259 1751 222 475 Control 2 211 89 56 475
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DAYS TO CASE PULL DATE TREATMENT COST ‘
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Min Max Avg SD  Count Yield Grade 1 2 3 4 5  Total
Case 884 1,908 1,423 157 407 Cases 36 162 199 49 2 448
Control 1,052 1,844 1,443 150 452

Control 37 146 237 53 10 483
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‘ MARBLING SCORES ‘
il Prime+ 0 0 NA
| Cases |Controls |c? _Significance |
. Prime Avg 0 1 NS
Prime 16 12 1.3 NS P=0.009
i Prime - 7 4 NS
Choice 240 286 8.1 0.005 .
Choicet+ 17 19 NS
Select 181 177 0 NS .
Choice Avg 44 74 0.001
No rolls 10 8 0.5 NS
Choice- 179 200 NS
Condemned 2 0 NA NS
Select+ 134 127 NS
Deads 26 2 285.3 <0.0001
: Select - 49 44 NS
Railers 17 3 64.6 <0.0001
Standard+ 7 4 NS
Total 492 488
Standard- 12 10 NS
449 483

FEEDLOT COST OF BRDC POTENTIAL GAINS
|

* In 2013, 9,131,500 heifers and 16,003,400 steers
were harvested from US feedlots with >1000 head
of cattle

* 4,071,854 feedlot cattle were estimated to be
affected with BRDC with a 16.2% prevalence rate

* When feeder purchase costs are included, the cost

° Average loss in carcass value (and death loss) was
$162.78, the cost of a single Draxxin treatment
was $41.32, average feeder purchase price lost (of
those that died) across all cases was $49.87

° $253.97 was the total cost per BRDC affected

animal of BRDC was $253.97 per affected animal or
* If CAB premiums were included, the cost would $1,034,128,760 in 2013
be higher
This is a conservative estimate
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POTENTIAL GAINS \ ACKNOWLEDGEMENTS

With the estimated rate of genetic gain for Bovine Respiratory Disease Complex
selection for BRDC at 1.26% (case-control) Coordinated Agricultural Project

and 2.08%, between $13-$21.5 million

could have been saved in the feedlot
sector through selection in 2013

http:/ /www.brdcomplex.org/
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2011-68004-30367 from the USDA National Institute of Food
and Agriculture

2014 BIF Symposium, Lincoln, Neb. 5



Holly Neibergs, Washington State 6/20/14
University

‘

ACKNOWLEDGEMENTS: BOVINE m
Q RESPIRATORY DISEASE CONSORTIUM

2014 BIF Symposium, Lincoln, Neb. 6



