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Carbon exchange 
Pasture-based beef cattle production systems 

in Florida.

Rosvel Bracho
UF/RCREC

Maria Silveira
Noble Research Institute

• The core of the cow-calf production systems is in 
South-Central, FL (Vendramini, 2006).

• Provides societal & environmental services.

• e.g, FL; Top States in cow-calf production ~ $1.7 billion 
(USDA/NASS, 2024).

• However:
• Provision of services relies on ecosystem productivity,

the foundation service for many other ecosystem 
services. 
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Native Rangeland

Landuse Gradient

Semi-native Pasture SilvopastureUnfertilized introduced 
Pasture Fertilized introduced Pasture

In their efforts to increase productivity, forage production and nutritional value to livestock, 
producers often intensify grazing land management…..

Designed by Betsey Boughton

This comes with challenges:
• Low fertility soils
• Low ecosystem productivity
• Seasonal & interannual climatic variability
• Economic uncertainties

Native Rangeland

Landuse Gradient

Semi-native Pasture Silvo PastureUnfertilized introduced 
Pasture Fertilized introduced Pasture

Designed by Betsey Boughton

Trade-offs?
• Changes in soil nutrient levels
• Water yield and quality
• Changes in biodiversity
• Revenues
• Sustainability

For example;
• Proper management of modified areas  leads to 

increased SOC   improved soil health  Productivity. 

• Inadequate management  to soil degradation  low 
productivity  ecosystem deterioration  loss of services
(Silveira et al, 2024) 

In their efforts to increase productivity, forage production and nutritional value to livestock, 
producers often intensify grazing land management…..
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Native Rangeland

Landuse Gradient

Semi-native Pasture Silvo PastureUnfertilized introduced 
Pasture Fertilized introduced Pasture

Designed by Betsey Boughton

Information on Net Ecosystem Productivity (NEP) across this gradient, 
along with the trade-offs, 

is scarce & needed  

In their efforts to increase productivity, forage production and nutritional value to livestock, 
producers often intensify grazing land management…..

Native Rangeland

Landuse Gradient

Semi-native Pasture Silvo PastureUnfertilized introduced 
Pasture Fertilized introduced Pasture

Designed by Betsey Boughton

How can this info 
help?

• Preservation of services
• Sustainability 

• Weigh the costs – benefits
• Improve life quality  
• Soil health
• Water yield & quality
• Biodiversity

In their efforts to increase productivity, forage production and nutritional value to livestock, 
producers often intensify grazing land management…..
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Through the ABS-UF LTAR site, we seek to understand the 
ecosystem services provided by grazing lands across a 

gradient of management intensity

NEP as the foundational service

UF-RCREC
• Native Rangelands
• Improved pastures
• Silvopasture

ARCHBOLD
• Seminative pasture

grazed – ungrazed
• Improved pastures

Occasionally fertilized
lower stocking rate -Ona  

7

8



11/18/2025

5

NEP = Net Ecosystem Productivity

NEP = GPP – Reco

GPP = Gross Primary Productivity
Reco = Ecosystem Respiration

CO2

CO2

CO2

CO2

If GPP > Reco = Carbon sink. 

Burba 2012

CO2

CH4

Native Rangeland:
• 4-year fire cycle
• Grazed at
• 125 animal days ha-1 yr-1

• Never fertilized
• EC: 01/2016 - Present

Silvopasture: 
• South Florida Slash pine, planted 

01/2024.
• Fertilized: 03/20 ; 03/22 

150 lbs./Acre NH4NO3

• Ungrazed.
• EC: 12/2024 - Present

Bahiagrass: 
• ~ 30 years
• Grazed at 360 animal days ha-1 yr-1

• Rotational grazing 
• Fertilized yearly 150 lbs./Acre  NH4NO3

• EC: 01/2021- Present

NEP – Eddy Covariance (EC) 
(management gradient)

9

10



11/18/2025

6

30 years 

SCALE
-2 = Moderate 
-3 = Severe
-4 = Extreme

Study period
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Changes in Soil Organic Carbon and total ecosystem carbon after 20 years of  management 

Xu, Silveira et al, 2016. 
Plant Soil 

Native Rangeland
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Native Rangeland
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Bracho, Silveira et al, 2021

New information – Bracho, Silveira et al 2025
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Rangeland
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Monthly NEP & CH4

Native Rangeland vs.  Bahiagrass.

Bahiagrass
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Bahiagrass
2022
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gray bars = cow’s presence 

Net CO2-C + CH4-Ceqv
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• Bahiagrass pasture had nearly 3 
times the annual C uptake of 
native rangelands.

• Both systems acted as C sinks 
under climate extremes –drought 
& hurricane.

• Methane emissions were 15 times 
greater in pastures but offset by 
stronger C uptake.

From the three-year study 

Bracho et al 2025
In press 
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CO2

CH4

Native Rangeland:
• 4-year fire cycle
• Grazed at xx cows/year 

from November -February
• Never fertilized
• EC: 01/2016 - Present

Silvopasture: 
• South Florida Slash pine, planted 

01/2024.
• Fertilized: 03/20 ; 03/22 

150 lbs./Acre NH4NO3

• Ungrazed.
• EC: 12/2024 - Present

Bahiagrass: 
• ~ 30 years
• Grazed at xxxxxx Rotational grazing 
• Fertilized yearly 150 lbs./Acre  

NH4NO3

• EC: 01/2021- Present

NEP – (management gradient)

Monthly CH4-Ceqv
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Rangeland, Silvopasture & Bahiagrass

Preliminary results 
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Rangeland, Silvopasture & Bahiagrass
CO2-C + CH4, Ceqv

 CO2 + CH4, Ceqv 
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BahiagrassSilvopastureRangelandFlux
31631623626NEP
-196-39-15CH4-Ceqv

29671584612Total

Carbon Fluxes, NEP, CH4-Ceqv, and total C exchange 
from three grazinglands from March to July 2025. 
Values in lbs./acre

Preliminary results 

March - July
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Thank you!
Rosvel Bracho 
rbracho@ufl.edu
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