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Fact Sheet: Tough Questions about Beef Sustainability

Project Title: How Does Carbon Sequestration Affect the Sustainability of
Beef?

Principle Investigator(s): Ashley Broocks, Emily Andreini, Sara Place and Megan Rolf

Institution(s): Oklahoma State University

Carbon is one of the most common elements on earth and is essential for life. Carbon sequestration
refers to the long-term capture and storage of carbon from the atmosphere (typically carbon dioxide,
CO2). Enhancing biological carbon sequestration in soil and plants is a promising method of reducing
greenhouse gas (GHG) emissions and combating climate change. Anthropogenic or human activities
such as burning fossil fuels and land use changes (e.g., deforestation, and the tillage of native
grasslands for crop production) have led to an increase in atmospheric concentrations of carbon
dioxide (a GHG) since the beginning of the industrial revolution. Carbon dioxide atmospheric
concentrations have risen from their pre-industrial level of 280 parts per million (ppm) to over 400
ppm today.t The increase in concentrations of carbon dioxide and other GHGs in the atmosphere has
contributed to global climate change and variability.

The carbon cycle (Figure 1), like any other naturally occurring process, involves a cyclical recycling,
storage, and use of a resource in different states. Carbon reservoirs, where carbon is stored, include
oceans, soil, and vegetation. Plants take in sunlight and carbon dioxide to synthesize carbon-
containing sugars and other carbohydrates during photosynthesis. Plants, animals (including
humans), and soil microbes consume molecules containing carbon for energy and release some of
the carbon back into the atmosphere in the form of carbon dioxide during the process of aerobic
respiration. Organic carbon from animal waste and decaying plants is stored in the soil.
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Figure 1. Carbon cycle demonstrating both additions to and removal of atmospheric carbon dioxide (CO2) Clip
art courtesy of www.openclipart.org.



Whenever soil is disturbed and exposed to the air, it releases stored carbon back into the
atmosphere. Carbon is also released into the atmosphere from anthropogenic activities, such as
burning fossil fuels (which are themselves reservoirs of carbon).

Many different agricultural production practices exist that can capitalize on carbon sequestration in
both soil and biomass to reduce environmental impact. The goal of these methods is to modify
current production practices in a way that enables the use of the natural carbon cycle to replenish
carbon stores while reducing the amount of carbon in the atmosphere.! Restorative agricultural
production practices have the potential to decrease atmospheric carbon and reverse some of the
effects of climate change.12 0One example of a restorative practice is “no-till” crop production, where
farmers do not turn over or till the soil (commonly done to reduce weed growth) in preparation for
planting the next round of crops.3 Some “no-till” cropping systems also incorporate cover crops,
which involves planting a secondary crop that will not be harvested (such as turnips), but can be
utilized for grazing beef cattle, controlling weed growth, reducing erosion, and enhancing soil organic
matter.2

Beef cattle production can play an important role in furthering carbon sequestration by producing a
nutritious food product for humans by utilizing grasslands that can store a large amount of carbon.
Globally, if soil organic carbon in agricultural lands and grasslands could be increased 10% over the
course of the 21st century, carbon dioxide concentrations in the atmosphere could be reduced by
110 ppm.t Grazing cattle and other ruminants on pasture and grasslands can preserve untilled land
and reduce soil erosion (another environmental benefit) while producing human food and other
products (e.g., leather).2

In the United States, pasture and grasslands represent 27% of the land area,* thus preventing this
land being converted to tilled cropland and residential uses which further increase GHG
concentrations. Additionally, establishing permanent pastures for grazing beef cattle on degraded
croplands (lands that are currently tilled, but are of poor quality) can sequester carbon at rates
comparable to forests.2 Most beef cattle in the United States spend the majority of their lives on
pastures and grasslands. For beef cattle finished in a feedlot, approximately 65-85% of their life will
be spent grazing, and, for grass-finished beef cattle and beef cows, up to 100% of their life may be
spent grazing. As a consequence, regardless of the beef production system, enhancing carbon
sequestration through well-managed beef cattle grazing systems and improved feed production
practices (e.g., no-till systems, using cover crops) can reduce the carbon footprint of beef and
contribute to the reversal of global climate change.

Bottom line: Carbon sequestration is the long-term storage of carbon from the atmosphere in soil
and plants. There are many different techniques to achieve carbon sequestration, including reducing
tillage of soil and establishing permanent grasslands. Beef cattle play an important role in increasing
carbon sequestration through the production of human food from untilled pastures and grasslands,
and the integration of cattle grazing into “no-till” cropping systems.
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Enriched Ag
Forage Growth
Engine

Remote sensing of
forage biomass
harmonized with
weather data,
historic production,
and on-the-ground
measurements

Enriched Ag
Cattle Analysis
Engine

Image
segmentation
framework to
identify cattle and
label interesting
characteristics -
health/well being

Enriched Ag
Plant ID
Engine

Framework to
identify plant
species from
remote sensing
and ground
photography
(invasive vs.
native)

Enriched Ag
Aesthetic
Image Engine

Identify aesthetic
images across
ranch operations to
support marketing,
branding and other
value-add initiatives

Safety!!

Prepare for Future Opportunities

Enriched Ag’s Goal is for this platform to:
« Inform insight-based management decisions at the ranch level

« Become the means to Verify, Validate and ultimately Value management
practices and the Ecosystem Services resulting from them.
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the production of animal
feed, is responsible for
only 3.7% of greenhouse
gas emissions in the United
States.

Cattle only consume 2.6 Ibs.
of grain per pound of beef,
which is similar to pork and
poultry, and nearly 90% of
grain-finished cattle feed is
inedible by humans.

Corn going to feed beef
cattle represents only 10% of
harvested corn grain in the
United States, or 8 million
acres.

It only takes 308 gallons of
water to produce a pound of
boneless beef, and water use
by beef is around 5% of U.S.
water withdrawals. Plus, this
water is recycled.

sources of greenhouse gas
emissions.

Cattle consume 9 pounds
of grain or more per pound
of beef and compete with
people for food.

We grow 100 million acres of
corn just to feed cattle.

It takes up to 24,000 gallons
of water to produce a pound
of boneless beef and beef
is major drain on water
resources.

CA Rotz, S Asem-Hiablie, S Place, G Thoma., 2018. Environmental footprints of beef cattle production in the United States. Agricultural Systems. Advance
online publication. doi.org/10.1016/j.agsy.2018.11.005.
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7/13/23, 6:07 PM Profit Over Pretty — Noble Research Institute

ARTICLES » NEWSROOM

Profit Over Pretty

Regenerative pastures may not be conventionally attractive, but
there's more than meets the eye.

© Estimated read time: 4 minutes

On one side of the lightly traveled state highway — behind the pipe fence — is a manicured
pasture. Cattle continually graze the weed-free Bermudagrass. Just over the hill stands a barn filled
with hay that was recently baled and put up.

However, across the road, things look different.

The cattle and goats that were seen grazing last week are no longer there.
Forbs are present.

Hay goes uncut.

While the fields may look overgrown, even “weedy,” this place is not only well-managed, but boasts
a healthier ecosystem and stronger bottom line than other cow-calf operations.

https://www.noble.org/newsroom/profit-over-pretty/ 1/6
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And that's the thing about ranches that focus on applying soil health principles — they may not
look as pretty, but you can't judge a book by its cover.

Since Noble Research Institute made the switch to regeneratively managing ranches in southern
Oklahoma in 2020, the staff have heard many of the same comments other regenerative ranchers
hear.

DONATE

What's happening over there?

Do you still run cattle? Where are they?

Neither Hugh Aljoe, director of producer relations, nor Jim Johnson, senior ag consultant, mind the
chatter. It gives them a chance to explain just what they're getting out of those pastures that some
may call ugly.

“We're doing things differently than we have in the past, so things are going to look different,” Aljoe
says.

The timing for the change couldn’t be better, Johnson says, due to the drought facing much of the
southern Great Plains and western states. Implementing soil health principles has greatly reduced
the amount of inputs used on Noble Ranches — not that the inputs would have done much good
during this sizzling summer, anyway.

“In a regenerative operation, you're going to save money on fertilizer and weed spray — that's one
of the biggest advantages,” he explains.

He says that's just one of the upsides of ranching with a regenerative mindset.

“We're looking at maximizing what nature can provide for free,” Johnson says. “If we work with the
environment instead of against it, what can we save? What can we gain?”

The benefits, according to Aljoe, are incredible. And even though they may run fewer cattle at
certain times during the year, they've found they can make more money on the same amount of
land.

He recognizes some may be skeptical, though. And he gets it. People aren’t used to seeing weeds
and other plants in these pastures — but it's intentional.

“We want to see what's out there,” Aljoe says. “And we want to see what the animals are going to do
with those plants given the opportunity.”

https://www.noble.org/newsroom/profit-over-pretty/ 2/6
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While Noble Research Institute’s ranch staff is focusing on increasing soil health and building a
stronger bottom line, they are also collecting the data and experience necessary to share the
methodology with ranchers all over the country who want to employ the principles on their own
places.

They're already sharing their stories in the free, weekly digital newsletter, Noble Rancher. And later
this year, the institute will announce educational opportunities.

“We're tracking everything on each of our ranches, so we'll be able to refer to what changes we've
observed, not only from the land itself, but also the livestock production, the economics, and
rancher well-being,” Aljoe says. “It's exciting because this is a whole different type of management
where producers end up with a lot more time to focus on the things that can make money as
opposed to practices that cost them money.”

And that is truly a thing of beauty.

PHOTOS

https://www.noble.org/newsroom/profit-over-pretty/ 3/6
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