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AgNext  Timeline

Colorado State University 
announces the Sustainable 
Livestock Systems 
Collaborative (SLSC)

2019

Kim Stackhouse-Lawson 
hired as the Director of 
SLSC

2020

AgNext Research Summit 
2021

Finalized Industry 
Innovation Working Group

Name changed to AgNext

Communication team 
member hired 

2021

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

2022

AgNext Research Summit 
2023

Climate-Smart Research 
Facility fully operational

Livestock Economist, Dairy 
Systems Specialist, 
Feedlot Systems Specialist 
hired

AgNext featured in the 
Associated Press

2023

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

2024

AgNext Research Summit 
2025

Feed Batch Station 
operational

Hosted Grazing Principles 
Workshops

Lead modeler and 
Sustainable Beef Cattle 
Systems Postdoctoral 
Fellow hired

Wheat LCA Released 

2025









New Industry Innovation Working Partners 





Å78 peer-reviewed publications 

Å2024 presented at 171 events 

reaching more than 14,900 

people. 

ÅDeveloped more than 100 

outreach materials available at 

agnext.colostate.edu:

ÅResearch Report, 13 Resources, 

85 Blogs, 5 Tools, 22 Podcasts, 

infographics, video explainers and 

more

Translating Science

ÅIn 2024, hosted 64 

organizations and more than 

1,000 individuals at the Climate 

Smart Research Facility 

ÅFacebook 823 followers, 

LinkedIn 3,286 followers, X 822 

followers

ÅMonthly newsletter to an 

audience of over 1,300 

individuals



Immediate Challenges
ÅGovernment funding challenges create program risks:
ÅGraduate students 
ÅEngagement, communication, outreach
ÅResearch related to: 
ÅGHG measurement, mitigation and reporting
ÅClimate adaptation 
ÅEcosystem service markets 

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

ÅIncreased our efforts on fundraising 
ÅThis is time consuming, limits capacity 
ÅIt is counter to the norm 

ÅWe need your help! 



Nimble and Dynamic Team
ÅGreenhouse gas measurement and mitigation 
ÅEnteric methane, microbiome, genetics selection

ÅDynamic modeling 
ÅCarbon accounting, process-based models, energetic modeling, etc. 

ÅChanging climate and impact on cattle and the landscape 
ÅHeat shock proteins, proteomics, management, ecology, nutrient management, etc.

ÅDisease and infectious disease transmission 
ÅBRD, HPAI, antibiotic resistance, biosecurity, etc. 

ÅMarkets, economic forces 
ÅEcosystem services, inset/offset markets, population shifts, trade, rural community 

impacts, etc. 

ÅProduction research 
ÅPerformance, carcass merit, grazing/forage interactions, precision technology, etc.



Overview of the Summit

ÅInnovative Technologies to Reduce Beef Industry Greenhouse Gas Emissions ï

Presented by C -Lock, Inc.

ÅThe Role of Communication in Sustainability and Animal Agriculture Research

ÅSustainable Grazing: Rangelands ï Presented by Colorado Cattlemenôs 

Association

ÅCalf Health and Welfare: Enhancing Early Life Development as a Proxy of Livestock 

Systems Sustainability

ÅAnimal Health in the Dairy Industry

ÅDeveloping Worker Education Programs for Enhancing Labor Acquisition and Retention

ÅInnovation in Feedlot Systems

ÅWhatôs the beef with agriculture? Examining the impact of an educational intervention 

on high school studentsô knowledge and attitudes about sustainability and livestock 

production



Innovative Technologies 

to Reduce Beef Industry 

Greenhouse Gas 

Emissions
Presented by:



Project Overview

Dr. Nathan DeLay

Innovative Technologies 
to Reduce Beef Industry 
GHG Emissions

Project Overview
Dr. Nathan DeLay



Innovative Technologies to Reduce Beef 
Industry GHG Emissions

ñConservation 

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 

lands.ò 



Innovative Technologies to Reduce 
Beef Industry GHG Emissions

ÅProject goal : ñReduce 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.ò

ÅProject focus: Methane (CH4) emissions 
from backgrounding to finishing.

ÅProject period: Oct. 2023 - Sept. 2026

ÅFederal funding : $1,032,839

ÅMatch funding : $1,034,454



Major contributions :

1. First to measure baseline CH 4 emissions  
from post-weaning backgrounding through 
finishing.

2. Estimate CH4 emissions differences by 
origin , virtual fencing management , and 
finishing diet .

3. Evaluate potential for methane-reduction 
inset markets .

Innovative Technologies to Reduce 
Beef Industry GHG Emissions







Innovative Technologies to Reduce Beef 
Industry GHG Emissions



Thank You Project Sponsors and Partners!

Innovative Technologies to Reduce Beef 
Industry GHG Emissions

CROW VALLEY 
LIVESTOCK 

COOPERATIVE, INC.



Thank You Project Supporters

Innovative Technologies to Reduce Beef 
Industry GHG Emissions



Emissions and 
performance in 
backgrounding
Dr. EJ Raynor and Anna Shadbolt



Greenhouse Gas Emissions by 
Beef Cattle Production Stage
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ÅEmissions variation by origin

ÅEmissions classification across backgrounding phases

ÅExample of an extensive grazing strategy to reduce emissions

Talk Outline



ÅIncreasing pressure to report and mitigate GHG emissions

Å Very limited empirical data from beef cattle, especially grazing    
cattle and notably in extensive rangelands which makes 
estimations questionable

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

Å Very few practical mitigation options available today

Key Challenges in Extensive 
Production Systems



How We Measure Methane Emissions

GreenFeed Machine Designed by C -Lock, Inc.



Life Stage, Diet, and Origin Matter

Post-weaning stage of life ï high 

forage diet in Nebraska at USDA 

Meat Animal Research Center

Stocker stage of life ï summer 

grazing in Colorado at USDA Central 

Plains Experimental Range

Finishing stage of life ï high grain 

diet in Colorado at CSU feedlot



Extensive Grazing Research ï 
Steers Exposed to GreenFeed by Phase



Growth performance (ADG)



Enteric CH 4 emissions



CH4 intensity (g CH 4 per kg product)



Animal-level lessons on range 

Å ADG of winter-drylot steers was 50% of winter-grazed steers

Å Enteric CH4 of winter-grazed steers was 25% greater

Å Steers bred for carcass merit traits produce 50% more CH4 per 
product than steers bred for growth performance

Lessons Learned - Backgrounding



Animal 
Phenotyping for 
Low CH 4 Emissions

ÅWe can identify low 
emitters

ÅCan we select 
individuals that emit low 
CH4 emissions?

ÅIf so, are they low 
emitters across 
production stages?



Cross -phase CH 4 production relationships 
are weak (winter to summer)



Cross -phase CH 4 production 
relationships - stocker to finishing


