SILVOPASTURE
OVERVIEW OF A HIGH-IMPACT DRAWDOWN SOLUTION
Silvopasture is the practice of adding trees to pastureland. Silvopastures can
sequester carbon in the trees and soil and help counteract the methane emissions
associated with raising cattle on pasture lands.

TECHNOLOGY AND MARKET READINESS

Silvopasture is an ancient practice, integrating trees and pasture into a
single system for raising livestock. It can help sequester carbon, reduce soil
erosion, improve water quality by shading streams (Franzluebbers et al.,
2000) and provide shade for livestock which improves animal health and
productivity (Swift and Messers 1971, Clinton 2011, Baas et al. 2017,
NRDC 2017, USDA n.d.). Shade-tolerant and semi-tolerant crops such as
blueberries and blackberries can also be incorporated into Silvopastures. In
combination with the “Afforestation” solution, Silvopasture is a
technological and market ready solution.

LOCAL EXPERIENCE AND
DATA AVAILABILITY

Georgia has limited experience and operational data at large scale to assess
its potential. However, the state of Georgia has about 2.8 million acres of
pastureland, which could be converted into silvopasture practices (USDA
2016, USDA-NASS). (Also, see “Afforestation.)”

TECHNICALLY ACHIEVABLE POTENTIAL
FOR INCREASED CO2 SEQUESTRATION

The solution has the potential to sequester more carbon in the soil (Morgan
et al. 2010). According to the USDS (2016) 7.3% of the state of Georgia
was in pastures in 2012 for a total of about 2.8 million acres.
Conservatively, we consider the option of planting trees in 10% of Georgia’s
current pastures. Two approaches are considered: (1) planting with mixed
tree species (which is preferable for biodiversity and wildlife, but
sequesters a bit less CO2) and (2) planting entirely as loblolly pine (Pinus
taeda) (which sequesters more CO2 but could cost more if actively planted
and managed, and is not as beneficial for biodiversity).
For each scenario the estimated CO2 sequestration refers to CO2 stored in
both trees and in soils. The mixed tree species scenario at a 10%
crop+pasture planting level would annually sequester 5.3 Mt CO2 in 2030.
The Loblolly Pine scenario with a 10% crop+pasture planting level would
annually sequester 7.8 Mt CO2 in 2030. Also see the discussion of
“Afforestation” which overlaps with this solution’s estimated carbon
sequestration.

COST COMPETITIVENESS

Cost depends on the adoption rate of farmers in Georgia and the potential
incentives provided to the farmers. Economic analysis suggests that silvopasture
systems are more profitable over time than monoculture system (Stainback and
Alavalapati, 2004). Also see “Afforestation.”

BEYOND CARBON ATTRIBUTES

Reforesting formerly forested lands would provide biodiversity
conservation, jobs, and freshwater quality benefits.
Environmental benefits of afforestation include improved air quality
through a reduction in particulate matter (Nowak, 2002). Afforestation
provides habitats for wildlife further benefiting local ecosystems and
may provide social-economic opportunities through timber production,
and recreation, and tourism. Since these solutions are often
concentrated in rural areas, the environmental and social benefits are
often accessible to lower income groups, providing increased
mental/physical health from outdoor recreational opportunities
(Karjalainen, et al., 2009).
The rural land use available for farming may be reduced, but may be
supplemented by farming tree products, which can lead to economic
benefits for landowners, increasing sustainable income (Hardy, et al.,
2018).
Afforestation also has the potential to cut farmer’s costs by reducing
the need for feed, fertilizer and herbicides, and can improve the fertility
of soil with clay content. However, costs to establish and maintain the
solution, for example increased water usage to plant trees, pruning, and
root damage to infrastructure, should be considered. Additionally, trees
can be a source of seasonal pollen allergies.
Afforestation is positively linked to infant health; increasing fresh plantbased food supply in food deserts lowers prematurity and low birth
weight rates in these areas (Zhang, et al., 2018).
Economic barriers to implement and maintain afforestation may be an
issue for low-income farmers (Current, et al., 1995). Shifting traditional
farming routines is a potential issue for new solutions that are not
typically custom for farmers, and therefore may not be easily adopted
(Calle, et al. 2009). See also “Silvopasture.”

References:
Baas, P., J. Knoepp, D. Markewitz, J.E. Mohan. (2017). Areas of residential development in the southern
Appalachian
Mountains are characterized by low riparian zone nitrogen cycling and no increase in soil
greenhouse gas emissions. Biogeochemistry 133: 113-125.
Bonan, G. B. (2008). Forests and climate change: Forcings, feedbacks, and the climate benefits of
forests.Science,320(5882), 1444-1449
Calle, Alisia, Florencia Montagnini, Andrés Felipe Zuluaga, and others. “Farmers’ Perceptions of
Silvopastoral System
Promotion in Quindío, Colombia.” Bois et Forets Des Tropiques300, no. 2 (2009): 79–94
Clinton, B. (2011). Stream water responses to timber harvest: Riparian buffer width effectiveness.
Forest Ecology and
Management 261: 979-988.
Current, D.; Lutz, E.; Scherr, S.J. 1995. The costs and benefits of agroforestry to farmers. The World
Bank Research
Observer. 10(2): 151-180. DOI: 10.1093/wbro/10.2.151
Franzluebbers, A.J., Stuedemann, J.A., Schomberg, H.H., Wilkinson, S.R., (2000). Soil organic C and N
pools under long-term
pasture management in the Southern Piedmont USA. Soil Biol. Biochem. 32, 469–478.
https://doi.org/10.1016/S0038-0717(99)00176-5
Morgan, Jack A., Ronald F. Follett, Leon Hartwell Allen, Jr., Stephen Del Grosso, Justin D. Derner, Feike
Dijkstra, Alan
Franzluebbers, Robert Fry, Keith Paustian, and Michele M. Schoeneberger . (2010). Carbon
sequestration in the agricultural lands of the U.S. J. of Soil and Water Conservation, 65(1):6A.
NRDC (2017). Conservation Practice Standard Silvopasture Code 381. United States Department of
Agriculture. Georgia.
https://efotg.sc.egov.usda.gov/references/public/CA/381-CPS-ca-04-17.pdf
Stainback, G. A., Alavalapati, J.R.R., (2004). Restoring longleaf pine through silvopasture practices: an
economic analysis.
For. Policy Econ. 6, 371–378. https://doi.org/10.1016/j.forpol.2004.03.012
Swift, L.W. and J.B. Messers. (1971). Forest cuttings raise temperatures of small streams in the
southern Appalachians.
Journal of Soil and Water Conservation 26(3): 111-116.
Trabucco,A., Zomer,R.J., Bossio,D.A., Van Straaten,O., Verchot,L.V.(2008).Climate change mitigation
through
afforestation/reforestation: A global analysis of hydrologic impacts with four case studies.
Agriculture, Ecosystems & Environment,126, 81-97
U.S. Department of Agriculture. 2016. Georgia’s Land: Its Use and Condition Fourth Edition, Natural
Resources
Conservation Service, Athens, GA, and Center for Survey Statistics and Methodology, Iowa State
University, Ames, Iowa.
Yamamoto, Wataru, Ioan Ap Dewi, and Muhammad Ibrahim. “Effects of SilvopastoralAreas on Milk
Production at DualPurpose Cattle Farms at the Semi-Humid Old Agricultural Frontier in Central Nicaragua.”
Agricultural Systems94, no. 2 (May 2007): 368–75. doi:10.1016/j.agsy.2006.10.011
Endnotes:
1. Silvopasture studies in the U.S. https://www.fs.usda.gov/nac/practices/silvopasture.php
2. https://www.drawdown.org/solutions/food/silvopasture
3. USDA, n.d. Silvopasture studies in the U.S.
https://www.fs.usda.gov/nac/practices/silvopasture.php

Corresponding Authors:
Jacqueline E. Mohan, M.E.M., Ph.D.
Associate Professor,Terrestrial Ecosystem
Ecology & Biogeochemistry
Odum School of Ecology
University of Georgia
517 BioSciences Bldg.
Athens, Georgia 30602, USA
Web: http://www.uga.edu/mohanlab/
and
Dr. Puneet Dwivedi
Associate Professor (Forest Sustainability)
Warnell School of Forestry and Natural
Resources
University of Georgia
180 E Green St Athens GA 30602
Email: puneetd@uga.edu
Twitter: @PuneetDwivedix
Publications: Google Scholar
Website: http://forestsustainabilitylab.uga.edu/

