
In 2009, researchers formed multistate project S-1045 to leverage 
collaboration, resources, and knowledge to develop new cattle production 
and management tools and practices for the southern region. During the last 
five years, the group gathered and stored sources of  DNA on over 2,500 
cows and calves along with detailed pedigree and physical trait information. 
Using these resources, scientists examined genes that influence economically 
important traits in beef  cattle. For instance, researchers looked at how hair 
coat traits, such as shedding, are related to growth and reproduction. Scientists 
also conducted studies to estimate the influence of  genetic variation on 
susceptibility/resistance to disease in cattle managed on forage and compared 
the fertility of  tropically adapted beef  breeds and Bos indicus breeds.

S-1045’s research activities and findings have provided genetic information 
and strategies that have been used to increase beef  cattle productivity, 
improve animal welfare, and reduce production costs in the southern region.

A DNA bank established by S-1045 serves as a useful resource for discovering important genes related to traits of  economic 
importance, including meat tenderness, high fertility, and disease resistance. Multistate participation provided a larger number 
of  data sources and records, allowing scientists to get a more complete, accurate picture of  reproductive and survival traits 
among multiple populations of  diverse breeds. Storing other information about steer behavior, health, immune responses, 
feed intake, and growth in conjunction with the DNA resources has made this dataset unique and has advanced opportunities 
for genomics-based animal health research.

Furthermore, with more thorough genetic information for cattle breeds and specific cattle family lines, scientists have been 
able to make more nuanced breeding recommendations to producers. Producers who followed these recommendations have 
had healthier cows, higher reproduction performance, higher calf  survival, and reduced costs.

More precise measurements of  genetic variation and susceptibility to Infectious Bovine Keratoconjunctivitis (IBK), Bovine 
Respiratory Disease Complex, and cattle ticks have been used by beef  producers to identify animals that express resistance 

Beef  cattle production is an important part of  southern economies. 
The southern U.S. accounts for over 42% of  the nation’s beef  
cattle inventory and almost 50% of  the nation’s beef  producers. 
These producers face a variety of  regional environmental 
challenges. Although the southern U.S. has abundant forage 
for much of  the year, high heat and humidity conditions across 
the region can be stressful to cattle. Cattle diseases and pests, 
such as flies and ticks, that pervade the region can reduce cattle 
performance and burden producers with the cost of  treating cattle 
for these maladies.  

Cattle productivity, survival, and adaptability is partly influenced by  
genetics, and producers need updated genetic information about 
modern cattle types to be able to breed animals that are suitable 
for the region. Researchers also need to develop and test ways to 
identify and mark genes that are associated with valuable traits. 
In the past, few research entities in the southern region have had 
enough cattle or resources to effectively and independently conduct 
long-term genetic studies or to examine traits across an entire 
population of  cattle. 
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Multistate Research Project Coordinates Genetic 
Research & Strategies to Improve Beef  Production 

Bos indicus cattle are of south Asian origin and are 
often well adapted to hot, humid climates. Crossing 
these breeds with other breeds known for better meat 
quality or higher milk production can create cattle well 
suited for the southern U.S. and save producers money. 
Photo by Rhonda Vann, Mississippi State University.

Cattle Producers Face Challenges in the South

Flies are a common pest of cattle in hot climates. Heel flies, horn 
flies, and stable flies can cause severe irritation and damage to 
the cattle hides and meat. Fly bites and burrowing to lay eggs can 
also result in significant blood loss, leading to anemia, paralysis, 
and disease transmission. Photo by Lauren Tucker/Flickr, Creative 
Commons License 2.0. 

https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode.
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode.


The S-1045 project was supported, in part, through USDA’s National Institute of Food 
and Agriculture by the Multistate Research Fund established in 1998 by the Agricultural 
Research, Extension, and Education Reform Act (an amendment to the Hatch Act of 
1888) to encourage and enhance multistate, multidisciplinary research on critical issues 
that have a national or regional priority. Additional funds were provided by contracts 
and grants to participating scientists. For more information, visit http:/saaesd.ncsu.edu.
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Want to know more?

to these maladies, enabling them to achieve higher 
herd productivity through breeding programs. Disease 
prevention through breeding has been a more cost-
effective approach than pest and disease treatment 
methods.

• In Arkansas, researchers estimate that genetic 
resistance to IBK alone reduces producers’ losses by 
$30.00 per animal. With over 750,000 head of  cattle 
in Arkansas, this could mean a total cost savings of  
$7.9 million, not including money saved by avoiding 
treatment costs. 

• Early vaccination of  calves for bovine viral diarrhea 
(BVDV) is estimated to reduce the reported loss by 
$4.85 per cow. Based on their studies and economic 
models, researchers estimate that a 10% reduction in 
the incidence of  BVDV could be worth $1.5 million 
to Arkansas producers.

Quantifying genetic variation of  hair coat shedding 
and its influence on economically important traits has 
helped cattle producers in the southern region, as well 
as other tropical and sub-tropical regions, design and 
sustain successful breeding programs. Using S-1045’s 
hair shedding scores in conjunction with growth and 
reproductive performance data, producers have been able 
to choose cattle that better suit their specific production 
environments and make improved breeding decisions. 
Knowing how to choose more adaptable cattle could 
enhance sustainable production options for producers 
and potentially increase current production by 10%. 

Researchers participating in S-1045 work closely and meet regularly to share 
information and resources to address beef cattle production challenges in 
the southern U.S. Photo by Amber Starnes.

HIGHLIGHTED RESEARCH FINDINGS

Pests & Diseases
• Tick burden did not appear to have a significant 

influence on production traits of Senepol cattle in 
a tropical environment.

• Method for counting horn flies in beef cattle was 
reliable across multiple observers.  

• Hematology showed large genetic variation in 
response to BVDV. 

• In breeding programs, selecting for cattle with low 
tick loads can improve growth rate of calves until 
weaned.  

Hair Coat
• Hair coat did not appear to have a significant 

influence on production traits of Senepol cattle in 
a tropical environment.

• In breeding programs, selecting for cattle that 
shed their winter hair coat faster can increase 
growth rate.

Managing Reproduction
• Differences in rainfall and forage quantity and 

quality in the spring compared to the fall in the U.S. 
Virgin Islands leads to spring calves being heavier 
than fall calves at weaning. 

A group of S-1045 researchers looked at how hair coat traits of 
Senepol cattle (above) are related to other production traits when 
the cattle are raised in tropical climates like the U.S. Virgin Islands. 
Photo by Bob Godfrey, University of the Virgin Islands.


