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A Note from the Editor
Beef Cattle Browsings is back!
 
We are thrilled to continue providing valuable beef cattle resources through BCB. The last newsletter,
Volume 27, was published electronically in 2021 on the Beef Cattle Short Course website. Cowboy math
tells us the newsletter got its start in 1994. Thirty years later, BCB still strives to be a free and accessible
resource for anyone interested in beef cattle. It’s our goal to revive the publication to continue its
mission: to provide both timely information on beef cattle topics, as well as research updates from
Texas A&M researchers.

One new goal of BCB is to involve graduate student authors in our articles. This will help our readers
learn more about current research projects across multiple departments at Texas A&M while helping
students develop experience and skills in scientific communication. I commend these students for
putting themselves “out there” - be sure to remember these up-and-coming beef professionals’
names!
 
Thanks and Gig ’em!
 
Jacquelyn Prestegaard-Wilson
Assistant Professor and Extension Livestock Sustainability Specialist
Department of Animal Science
 

Clearing the Air on Methane

A microscopic molecule is the subject of much
controversy in the climate conversation. In the
cattle industry, we recognize methane (CH₄) mostly
as a natural byproduct of digestion in ruminant
animals. As the world continues to disagree on
what to do about its changing climate, a spotlight
is increasingly falling on agricultural practices and
their contributions to global greenhouse gas (GHG)
emissions. This article explores what methane is in
the context of beef production, why it’s such a hot
topic right now, and what can be done to mitigate
its impact in the beef sector.

Jacquelyn Prestegaard-Wilson, PhD
Extension Livestock Sustainability Specialist

What does methane do?
Methane, carbon dioxide (CO₂), and nitrous oxide (N₂O) trap heat that is reflected from the Earth’s
surface – like the glass walls of a greenhouse. Their presence in the atmosphere is necessary for
maintaining stable temperatures that support life around the globe. The gases do not trap heat
equally: methane (CH₄) is about 28 times more effective than carbon dioxide (CO₂) at trapping heat in
the atmosphere over a 100-year period. However, methane remains in the atmosphere for around 12
years before it is mostly converted into CO₂ through chemical reactions. During its time in the
atmosphere, methane has a significant warming effect but is simultaneously being removed.

If methane is emitted at a consistent rate over a long period, it is also removed at a similar rate,
creating a balance that prevents additional warming. However, any significant and sudden change in
methane emissions—either an increase or a decrease—can disrupt this balance, leading to warming or
cooling effects on the Earth’s surface.
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The Biogenic Carbon CycleThe Biogenic Carbon Cycle

Carbon is stored into plant and soil mass in many forms. The
plant mass is eaten by ruminants and many other life forms.

BIOMASS CARBONBIOMASS CARBON

Ruminants exhale and belch
both carbon dioxide (CO₂) and
methane (CH₄). Their manure
also produces CH₄, which is

released into the air as a gas.

METHANEMETHANE
After about 12 years, methane
is broken down in a process

called oxidation. Most is
converted to CO₂.

METHANEMETHANE
OXIDATIONOXIDATION

Plants absorb CO₂ as part of
their metabolism.
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Why is methane such a hot topic today?
The overwhelming majority of reputable climate scientists report that human activity is causing an
imbalance in GHG in Earth’s atmosphere. The Intergovernmental Panel on Climate Change (IPCC)
reports that the primary contributors to this imbalance are the extraction, processing, and combustion
of fossil fuels. The methane in natural gas, oil fields, and coal seams was formed millions of years ago
through geological processes. These underground gases have not been a part of our GHG “ledger” for
millennia. Thus, when released, they add excess warming potential to the atmosphere. Agriculture,
including livestock production, is another source of GHGs.

How are methane and beef cattle connected?
In the beef industry, CH₄ is primarily produced during the digestive process of ruminants. Cattle have a
unique digestive system that allows them to break down fibrous feeds through a process called enteric
fermentation. During this process, specific microorganisms in the rumen break down feed, producing
methane as a byproduct, which is then expelled by the animal through burping.

Methane emissions from cattle are a natural part of the digestive process and have been occurring for
millennia. However, since CH₄ is such a potent GHG, some agencies have raised concerns about the
contribution of beef production to climate change. These discussions often omit the role of ruminants in
the biogenic (produced by living organisms, versus by geological phenomena) carbon cycle (Figure 1.)
The methane belched by ruminants degrades over time into CO₂, which is then fixed by plants as part
of photosynthesis. Ruminants consume the plants, and the cycle continues.

Despite this, general disagreement regarding the true impact of ruminant agriculture on global
warming potential persists. To meet its ambitious climate targets, Denmark has taken a radical step by
announcing a tax on farmers based on their CO₂-equivalent (CO₂e) production. In other words, starting
in 2025, Danish farmers will be taxed for their methane emissions, making Denmark the first country to
impose such a tax.

Mitigation strategies for methane emissions
Thanks to improved genetics and management strategies, the amount of methane produced per
pound of beef has dropped significantly in the past several decades. Still, there are plenty of measures
the industry is taking to further mitigate their emissions. These include:

Feed additives. Certain feed additives can reduce methane production during digestion. For
example, a compound called 3-nitrooxypropanol (3-NOP) has shown promise in reducing methane
emissions from cattle by inhibiting the enzymes that produce methane in the rumen.
Dietary changes. High-quality forages, grains, and supplements can improve feed efficiency and
reduce the amount of methane produced per unit of beef.
Genetic selection. Breeding cattle that are suited to their environment has an indirect effect on
methane emissions via improved efficiency.
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How Effective are Activity Sensors for Detecting Disease?
Aiden Juge | PhD Candidate | Texas A&M Department of Animal Science

Courtney Daigle, PhD | Associate Professor, Animal Welfare
Texas A&M Department of Animal Science

Improved manure management. Methane is also produced from manure decomposition.
Alternative manure management practices, such as anaerobic digestion, can capture methane
and convert it into biogas, which can be used as a renewable energy source.
Pasture management. Implementing sustainable grazing practices can enhance soil health and
carbon sequestration, indirectly reducing methane emissions. Rotational grazing and maintaining
healthy pasture ecosystems are key components of this approach.

The road ahead
Producers, researchers, and policymakers must work together to develop and implement realistic
strategies for reducing methane emissions. By embracing technological advancements and
incentivizing sustainable practices for farmers and ranchers, the beef industry can actually play a
significant role in mitigating climate change while continuing to provide highly nutritious protein to the
world.

An activity-sensing collar on a cow. The sensors act like pedometers and
may help farmers/ranchers detect heat, disease, or heat stress.

There are many gadgets marketed to aid in the tracking of animal productivity and health. It can be
challenging to know which ones will be worth the time and money. However, research shows that
movement and rumination activity sensors can identify sick animals, which can promote early
detection of disease and reduce the need to use antibiotics.

Visual clinical illness scoring correctly identifies 27 to 62%  of cattle with bovine respiratory disease
(BRD). Therefore, many sick cattle are not noticed until they are severely ill, decreasing productivity and
increasing losses. On the other hand, the need for responsible use of antibiotics means that it is
important to avoid treating cattle that aren’t sick. For this purpose, multiple researchers have tested
activity sensors as a way to identify sick cattle early and accurately.

Accelerometers are activity sensors that can be attached to an animal’s leg, or on an ear tag or collar.
These work similarly to the pedometers that people use for fitness tracking. The accelerometers can
measure how many steps cattle take, how much time they spend standing up and lying down, and how
many times they stand up and lie down. Research using leg-mounted accelerometers found that
steers in a feedlot walked less, stood less, and switched between standing and lying less six days before
they were diagnosed with BRD.
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animals identified as “sick” would decrease BRD treatment costs compared to treatment of all high-risk
cattle.

Current research in the Department of Animal Science used clinical illness scoring, temperature
measurement, and accelerometers to measure signs of illness in steers undergoing a brief immune
response after vaccination. 90% of post-vaccination (“sick”) cattle and 92% of pre-vaccination
(“healthy”) were identified correctly using measures like step count, lying time, body temperature,
rumen fill score, respiratory rate, head position, and excess saliva.

Although locomotor sensors, rumination collars, and “smart” feed bunks all have value in enhancing
early disease detection, the benefits must be weighed against the costs. Sensors are expensive, and
setting up the antennae and software needed to download and interpret data can be challenging. On
the other hand, the setup process only needs to be done once. Activity sensors designed for use with
cattle are durable, and can be re-used for multiple animals. A quality activity tracking system is an
investment that can yield increased cattle health and decreased sickness-related losses.

4

Steers at McGregor Research Station with activity-sensing
collars as part of a study at Texas A&M. Photo: Aiden Juge

Rumination collars are activity sensors that
are frequently used in the dairy industry.
Rumination collars contain sensors that
measure both how much time cattle spend
ruminating and their overall activity level. In a
study of growing beef bulls, daily activity and
rumination time decreased 3 to 6 days
before BRD diagnosis.  However, the changes
identified by these collars did not only
indicate BRD. A 9% decrease in rumination
time was present in 81% of cattle with either
lameness or BRD, and only 5% of healthy
cattle. Lower rumination time was also linked
with decreased average daily gain, making
rumination collars a good option for
monitoring both animal health and
productivity.

Multiple sensors can identify sick cattle more
accurately than one type of sensor alone.
One study evaluated bull health with both
leg-mounted accelerometers and feed bunk
sensors that measured length and duration
of bunk visits. The researchers combined
information about lying behavior and feed
bunk visits to correctly identify 92% of sick
cattle nine days before BRD diagnosis. While
this early detection method yielded a high
rate of false positives, the authors of the
study calculated that treatment of all
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UPCOMING EVENTSUPCOMING EVENTS
Visit AgriLife Register for more information.

Generation Next: Our Turn to Ranch
Online | August 19 - November 20, 2024

Reduce Winter Feeding with Stockpiled Forage & Winter Pasture
Overton, TX | August 23, 2024

Owning Your Piece of Texas:
Key Laws Texas Landowners Need to Know

San Marcos, TX | August 26, 2024

Advancing the Fundamentals of Brush Management
Wichita Falls, TX | September 10, 2024

Corpus Christi, TX | September 17, 2024
San Angelo, TX | September 19, 2024

Rancher's Leasing Workshop
Crockett, TX | September 23, 2024

Ranch Management University
College Station, TX | October 21 - 25, 2024

Beef Sustainability Summit
College Station, TX | November 11-12, 2024

SUBSCRIBE TO THE DIGITAL NEWSLETTER!SUBSCRIBE TO THE DIGITAL NEWSLETTER!
Visit livestock-sustainability.com/bcb or scan the QR

code below to subscribe.
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Email Jacquelyn Prestegaard at j.prestegaard@agnet.tamu.edu to

submit your ideas for featured pieces or for sponsorship information.
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