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% Vision

==

Animal agriculture is a sustainable component of our
global food system by providing economic, social and
environmental benefits to Colorado, the nation and the
world.

@j’ Mission

Identify and scale innovation that fosters the health of
animals and ecosystems to promote profitable industries
that support vibrant communities.




AgNext Timeline "\gNEXt

SUSTAINABLE SOLUTIONS
FOR ANIMAL AGRICULTURE

2019 2021 2023 2025

AgNext Research Summit

Colorado State University AgNext Research Summit AgNext Research Summit

announces the Sustainable 2021 2023 l2:023 Batch Stati
Livestock Systems Finalized Industr : eed Batch Station
. y Climate-Smart Research .
Collaborative (SLSC) Innovation Working Group Facility fully operational Eperagocn;al U
- . - osted Grazing Principles
Name changed to AgNext Livestock Economist, Dairy Workshops

Systems Specialist,
Feedlot Systems Specialist
hired

Communication team

member hired Lead modeler and

Sustainable Beef Cattle

AgNext featured in the ggﬁg\e,vmﬁrlggstdoctoral

Associated Press Wheat LCA Rel g
° ® ea elease >
Grazing Principles,
Sustainability in Beef
Production, Role of
Ruminants, Sustainability in
Dairy Production Fact
Sheets Released

Hosted Research on the
Range, Women in
Ranching, XPRIZE, Board
of Governors

Research Associate and
Modeling Postdoc hired

2020 2022 2024

Livestock Economist,
Feedlot Systems Specialist,
and Director of Modeling
and Life Cycle Assessment
hired

Kim Stackhouse-Lawson
hired as the Director of
SLSC



AgNext Faculty, Leadership Team, and Professional Research Staff

Kim Stackhouse- Greg Thoma, Ph.D. Nathan Delay, Ph.D. Jason Lombard, Ph.D. Diego Manriquez, Ph.D. Sara Place, Ph.D. John Ritten, Ph.D.

Lawson, Ph.D. Director of Agricultural Associate Professor of Associate Professor and Dairy Systems Specialist Associate Professor of Director of Grazing Land
Director Modeling & Lifecycle Livestock Economics Dairy Systems Specialist Feedlot Systems Research and Engagement
Assessment

Pedro Carvalho, Ph.D. Brooklynn Moore Erica Giesenhagen, M.S. Abbey Tuhkanen Anna Shadbolt Leo Sitorski, M.S. EJ Raynor, Ph.D.
Assistant Professor and Administrative and Manager of Administrative and Event Research Associate Research Associate Research Scientist
Feedlot Specialist Outreach Coordinator Communications Coordinator

Juan Vargas, Ph.D. Fidel Maureira, Ph.D. ~ Shree Sharma Dangal, Ph.D.  Leticia Campos, Ph.D. Eduardo M. Paula, Ph.D. Bianca G. Costa, Ph.D. Irene Reis
Research Scientist Lead Modeler Lead Modeler Postdoctoral Fellow Postdoctoral Fellow Postdoctoral Fellow Research Scholar
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Doctoral Students, Graduate Students and Interns

<« N>
Afrin Jannat Ashley Schilling Cesar Velasquez Sydney Bowman-Schnug Maya Swenson Amanda Houghton
Doctoral Student Doctoral Student Doctoral Student Doctoral Student Doctoral Student Master & D.V.M. Student

Marisa Werner Catie Wharton Erin Burke Rhyse Campion Alexa Phillips Reisa Paulsey
Graduate Student Graduate Student Graduate Student Graduate Student Research Intern Research Intern

Izzy Hamner Shannon Strunk Lily Thomas Karina Flores Julia Giesenhagen Eric Forbes
Research Intern Research Intern Administrative Intern Communications Intern  Communications Intern  Multimedia Producer




24-25 Industry Innovation Working Group Partners

S

Aurora Organic Dairy Midwest PMS, LLC BiboRiank Farm Credit Service of America
Juan S. Velez Pete Anderson Van E. Dewey Marshall T. Hansen
Chief Agricultural Officer Director of Research Executive Vice President Senior Vice President

Empire Dairy Elanco The Nature Conservancy VanWinkle Ranch
Britt Dinis Michelle Calvo Nancy Labbe Janie VanWinkle
CEO Cheif Animal Welfare Officer Co-Director Co-Owner

i

Beef Northwest Feeders Cargill Zoetis Environmental Defense Fund
Julian Garcia Nick Hardcastle Shari Westerfeld Peri Rosenstein
CEO Beef Sustainability Lead VP U.S. Sustainability Senior Scientist




New Industry Innovation Working Partners

National Beef Cargill Rabobank Midwest PMS, LLC

Robert Cannell Scott Pohiman Shane Bownds Liz Palmer
Chief Sustainability Director of Beef Supply Managing Director Director of Quality Assurance
Officer Chain Sustainability & Formulations Manager
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AgNext Strategic Priorities

STEWARDSHIP AND RESILIENCE

Advance human, animal, and ecosystem health to preserve critical
resources, improve food security, and foster strong communities. MNEXt
DATA-DRIVEN SOLUTIONS

Leverage advanced systems and evidence-based innovations to COLORADO STATE UNIVERSITY
measure, verify, and validate outcomes to improve decision-making.

SUSTAINABLE SOLUTIONS

COMMUNICATION AND STAKEHOLDER ENGAGEMENT FOR ANIMAL AGRICULTURE

Amplify impact through storytelling, scholarly publications, education,
and stakeholder involvement and collaboration.

In order to achieve these priorities, AgNext will:

Foster collaboration by balancing the diverse priorities and perspectives to drive impactful, equitable, and research-informed outcomes.

Secure financial resources to support AgNext’s mission, ensuring investments drive innovation, training, the development of new ideas, and stakeholder
engagement.

Develop targeted communication, education, and engagement strategies to bridge knowledge and understanding gaps, apply research insights, break down
silos, and enhance coordination across stakeholders.

Inform and equip stakeholders with research-driven insights, data-informed decisions, and innovations that advance sustainability in animal agriculture.




Translating Science

A 78 peer-reviewed publications

A 2024 presented at 171 events
reaching more than 14,900
people.

A Developed more than 100
outreach materials available at
agnext.colostate.edu:

A Research Report, 13 Resources,
85 Blogs, 5 Tools, 22 Podcasts,
iInfographics, video explainers and
more

A In 2024, hosted 64
organizations and more than
1,000 individuals at the Climate
Smart Research Facility

A Facebook 823 followers,
LinkedIn 3,286 followers, X 822
followers

A Monthly newsletter to an
audience of over 1,300
Individuals




Immediate Challenges

A Government funding challenges create program risks:
A Graduate students
A Engagement, communication, outreach

A Research related to:
A GHG measurement, mitigation and reporting
A Climate adaptation
A Ecosystem service markets

A Requests have not slowed, our ability to deliver against the land grant
mission is challenged due to lack of financial support

A Increased our efforts on fundraising
A This is time consuming, limits capacity
A It is counter to the norm

A We need your help!

Ag
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Nimble and Dynamic Team

A Greenhouse gas measurement and mitigation
A Enteric methane, microbiome, genetics selection

A Dynamic modeling
A Carbon accounting, process-based models, energetic modeling, etc.

A Changing climate and impact on cattle and the landscape
A Heat shock proteins, proteomics, management, ecology, nutrient management, etc.

A Disease and infectious disease transmission
A BRD, HPAI, antibiotic resistance, biosecurity, etc.

A Markets, economic forces

A Ecosystem services, inset/offset markets, population shifts, trade, rural community
impacts, etc.

A Production research
A Performance, carcass merit, grazing/forage interactions, precision technology, etc.

Ag

COLORADO STATE UNIVERSITY




Overview of the Summit ig

COLORADO STATE UNIVERSITY

A Innovative Technologies to Reduce Beef Industry Greenhouse Gas Emissions i
Presented by C -Lock, Inc.

A The Role of Communication in Sustainability and Animal Agriculture Research

A Sustainable Grazing: Rangelandsi Pr esent ed by Col orado C:
Association

A Calf Health and Welfare: Enhancing Early Life Development as a Proxy of Livestock
Systems Sustainability

A Animal Health in the Dairy Industry
A Developing Worker Education Programs for Enhancing Labor Acquisition and Retention
A Innovation in Feedlot Systems

AWhat 6s the beef with i cul ture? Exami
on high school studen knowl edge and
production
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Innovative Technologies

to Reduce Beef Industry ig'NEXt

Greenhouse Gas COLORADO STATE UNIVERSITY
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FOR ANIMAL AGRICULTURE
Presented by: C—I_DCK INC
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Innovative Technologies

to Reduce Beef Industry
GHG Emissions

Project Overview
Dr. Nathan DelLay




Innovative Technologies to Reduce Beef

AgNext

COLORADO STATE UNIVERSITY

Industry GHG Emissions
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AConservat.
Innovation Grants (CIG)
IS a competitive
program that supports
the development of new
tools, approaches,
practices, and
technologies to further
natural resource
conservation on private
| ands. O

Conservation Innovation
Grants
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Innovative Technologies to Reduce
Beef Industry GHG Emissions

A Project goal : Refluce GHG emissions
through climate-smart and regenerative
grazing practices, demonstrate the use of
Innovative and existing technologies for
GHG reductions, and develop and test a
pilot market-based program that benefits
producers. o

A Project focus: Methane (CH,) emissions
from backgrounding to finishing.

A Project period: Oct. 2023 - Sept. 2026
A Federal funding : $1,032,839
A Match funding : $1,034,454

AgNext
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Innovative Technologies to Reduce
Beef Industry GHG Emissions

Major contributions

1.

COLORADO STATE UNIVERSITY

SUSTAINABLE SOLUTIONS
FOR ANIMAL AGRICULTURE

First to measure baseline CH , emissions
from post-weaning backgrounding through
finishing.

Estimate CH. emissions differences by

origin , virtual fencing management , and
finishing diet.

Evaluate potential for methane-reduction
iInset markets .



Innovative Technologies to Reduce Beef Industry GHG Emissions
Proposal for the USDA-NRCS Conservation Innovation Grant Classic 2024

Objective 1 Objective 2 Objective 3 Objective 4

Measure changes in GHG

Evaluate enteric CH emissions and production Design a pilot market-
o 4, P 9 P Analyze the GHG reduction
emissions from cattle in outcomes from the based program based on )
o ] ) ) market to inform
multi-site experimental implementation of demonstrated GHG . .
) ) ) ) policymaking at scale.
systems. conservation practices in reductions.

grazing and feedlot systems.

November - December May - August September - December

Rouse Ranch CPER ARDEC

EEEEEEEEEEEE Saratoga, WY ﬁ Nunn, co ’ Fort Collins, CO

/ (common grazing (common feedlot
CVLC shortgrass steppe) environment)

Nunn, CO

MARC
Clay Center, NE

AgNext
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} . CSU Agricultural Research, Development and Education Center (ARDEC)

. Meat Animal Research Center (MARC) 50 miles

. USDA-ARS Central Plains Experimental Range (CPER)

. CSU John E. Rouse Beef improvment Center



Innovative Technologies to Reduce Beef ’igNext
Industry GHG Emissions

SUSTAINABLE SOLUTIONS
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Sara Place, Ph.D. Kim Stackhouse- Mark Enns, Ph.D. EJ Raynor, Ph.D. Anna Shadbolt John Ritten, Ph.D. Nathan Delay, Ph.D.
Lawson, Ph.D.

CSU Graduate Students USDA-ARS Team

Marissa Werner Bishal Bista Maya Swenson Justin Derner, Ph.D. Larry Kuehn, Ph.D.
M.S.Student M.S. Student M.S. Ph.D. Student
AnSci DARE AnSci



Innovative Technologies to Reduce Beef
Industry GHG Emissions

Thank You Project Sponsors and Partners!
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Emissions and
performance In
backgrounding
Dr. EJ Raynor and Anna Shadbolt



Greenhouse Gas Emissions by AgNext

COLORADO STATE UNIVERSITY

Beef Cattle Production Stage sosamaois souvmons

89%
A
i 1

84%
[ A |
pachc T o o
Emissions
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Cow-calf ™ Stocker/Background ™ Finish

Rotz etal., 2019. Environmental footprints of beef cattle production in the United States. Ag. Syst. https://www .sciencedirect.com/science/article/pii/S0308521X18305675



Talk Outline
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Key Challenges in Extensive MN&’“

PI’Od uction Syste ms P

Al ncreasing pressure to report

A Very |l imited empirical data I

cattle and notably in extensive rangelands which makes
estimations questionable

AUS grazinglands (77.5%:165,597,365 of 213,674,019 ha are
extensive; USDA NRCS 2009)

A Very few practical mitigati oln




How We Measure Methane Emissions
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CH

dvolnme

= Capture rate of emissions into collection pipe, determined using the tracer (%)

= Time period over which emissions are measured (1 second)
= Average concentrations during the measurement period (%)

st = Background concentrations of CH, (%)
= Airflow rate during the measurement period (flow per unit time)

= Dimensional factor

= il: " C"R *ZI/' [Al & (C"Him;’e o C‘H-U-kgmd ) * QH"’ ]

GreenFeed Machine Designed by C -Lock, Inc.

<—CH,and CO
Sample Intake

Air Flow
Meter

Head Position
Sensor

CH, CO, H, and 0, Sensors

Air Flow
Outlet

RFID Tag
Reader




. . - Next
Life Stage, Diet, and Origin Matter Aghiext

SUSTAINABLE SOLUTIONS
FOR ANIMAL AGRICULTURE

Post-weaning stage of life i high Stocker stage of life i summer
forage diet in Nebraska at USDA grazing in Colorado at USDA Central
Meat Animal Research Center Plains Experimental Range

Finishing stage of life i high grain
diet in Colorado at CSU feedlot



Extensive Grazing Research i AgNext
Steers Exposed to GreenFeed by Phase ~ =eemmmmmem
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FOR ANIMAL AGRICULTURE

Stocker phase

2022 Pilot

19 from local ranc
7 from US MARC

Backgrounding Finishing

2023 Season
80 steers

40 from local ranch 40 from US MARC
40 from US MARC 20 from US MARC 40 from CSU
40 from CSU 20 from CSU

Backgrounding Stocker Finishing

2024 Season

40 from local ranch 40 from local ranch 40 from local ranch
40 from US MARC 40 from US MARC 40 from US MARC
40 from CSU 40 from CSU 40 from CSU




Growth performance (ADG)

AgNext
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Enteric CH , emissions Aghext
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350 Initial backgrounding Stocker Finishing FOR ANIMAL AGRICULTURE
A B A A B C A B A
300+
250+
2
2
'
T
O
200+
1501
100 T v T r r - . : :
Colorado- Nebraska- Colorado- Colorado- Nebraska- Colorado- Colorado- Nebraska- Colorado-
drylot drylot grazing drylot drylot grazing drylot drylot grazing

Origin



CH, intensity (g CH , per kg product)

600+

CH, (g/d) / ADG

200+

AgNext
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Initial backgrounding

Stocker

Finishing FOR ANIMAL AGRICULTURE

3
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Colorado- Nebraska- Colorado-
drylot drylot grazing

Colorado- Nebraska- Colorado-

drylot

drylot
Origin

grazing

Colorado- Nebraska- Colorado-
drylot drylot grazing



. Next
Lessons Learned - Backgrounding ghext
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Animal-level lessons on range
A ADG o {fdrylet steets was 50% of winter-grazed steers

A Ent e,ofiwinter@rized steers was 25% greater

A Steers bred for carcass mearit
product than steers bred for growth performance




Animal
Phenotyping for
Low CH , Emissions

AWe can identify low
emitters

A Can we select
Individuals that emit low
CH, emissions?

Alf so, are they low
emitters across
production stages?

Reference population

n ;:’ S ¢ Minimize > Z '} Ap
relationship

A

Maximize
relationship

[ Selection 5. 4
ndidate
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Cross -phase CH , production relationships
are weak (winter to summer)

350 1

Methane production during the stocker phase

100 -

w
o
o

N
(8
o

200 1

-
(o))
o

R?% < 0.01

100

150 200
Methane production during initial backgrounding

250
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Cross -phase CH , production
relationships - stocker to finishing e



