A PATH TOWARDS CLIMATE-FRIENDLY AGRICULTURE
Agriculture must be a core component of strategies to mitigate and adapt to climate change.
Nearly every decision on a farm or ranch has an
impact on greenhouse gases, climate and soil health.
For the beneﬁt of farmers and ranchers, who are
among those most aﬀected by ﬂoods, droughts, heat
waves, pests, or ﬁres, it is cri�cal that federal and
state policies accelerate adop�on of prac�ces proven
to build climate resilience and help curb climate
change.
Agricultural ac�vi�es can store and manage large
stocks of carbon and nutrients in plants and soil. They
can also reduce emissions of greenhouse gases. While
farmers and ranchers are familiar with a number of
climate-friendly prac�ces that can reduce or oﬀset
emissions, their adop�on rates remain low.

Promo�ng widespread implementa�on of a combina�on of these prac�ces can lead to an agricultural
system in which emissions are both reduced and oﬀset
by increased soil and plant carbon storage.
Below, we explore ten climate-friendly prac�ces
and their projected impact on emission reduc�ons if
adopted on applicable land areas na�onally. Implemen�ng mul�ple prac�ces at once can make their
combined impact even greater. Moreover, these ten
prac�ces are just a few of the many prac�ces – almost
all of which producers are already proﬁtably using on
many crops in many regions at diﬀerent scales.
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By adopting these and other
climate-friendly practices more
widely, agriculture can transition
from a greenhouse gas source
to a carbon sink.
INTERACT WITH EMISSION REDUCTION PATHWAYS ONLINE:
sustainablefoodfarming.shinyapps.io/EmissionReduc�ons

1. Establishing Riparian
Buﬀers, or narrow zones of
vegeta�on along stream
banks, can help store C in
plants and soils, reduce runoﬀ
of nutrients, and improve
water quality.

5. Reducing Tillage by limi�ng
the intensity and frequency of
soil �llage can reduce GHG
emissions from disturbance
and reduce energy use.
Currently 26% of U.S. acreage
is no-till.

9. Silvopasture, or the
establishment of trees and
shrubs in forageland, to allow
for integrated grazing and
tree growth on the same land
can increase C sequestra�on
in vegeta�on.

2. Improving Nutrient Management to op�mize the rate,
method and �ming of fer�liza�on can reduce emissions
of the potent GHG N2O. Less
than 25% of row crop acreage
use conservation nutrient
management principles
currently.

6. Conserva�on Crop Rota�ons, or planned sequences
of crops on the same land,
can increase soil organic
ma�er accumula�on and
reduce soil erosion. Currently
adopted on 11% of cropland
acres.

10. Alley Cropping, or
integra�ng trees and shrubs
with hor�cultural crops, can
increase C sequestra�on in
trees and shrubs and reduce
runoﬀ and erosion.

7. Cover Crops, or seasonal
vegeta�on not grown for
harvest, can increase C inputs
into soil, reduce nutrient
runoﬀ and suppress disease
pressures. Currently practiced
on 4% of cropland acres.

Es�mates are derived by scaling emission
reduc�on es�mates from the Na�onal
Resources Conserva�on Service COMET
Planner2 by maximum applicable area3.
The net impact is determined by the es�mated
eﬀect on carbon sequestra�on as well as the
poten�al applicability of the prac�ce across
na�onal crop acreage. Upper hashed-gray bars
show lower es�mate of emission reduc�on,
green bars show average es�mate, and lower
hashed gray bars show maximum es�mates.

3. Establishing Windbreaks,
or rows of trees or shrubs
between crops, can increases
C storage in plants and soils
and reduce soil erosion.
4. Prescribed Grazing to
reduce overgrazing can
improve grassland
produc�vity and reduce
soil degrada�on.

8. Organic Soil Amendments
can reduce reliance on
synthe�c fer�lizers and
increase soil C accumula�on.

Agriculture both contributes to and suffers from the climate crisis.

Food systems are responsible for more than a quarter of anthropogenic greenhouse gas emissions globally.4 Conver�ng grasslands, forests and other ecosystems into agricultural produc�on leads to losses of previously
stored carbon and reduces the capacity of these systems to con�nue to sequester carbon in the future. Agricultural produc�on also emits large amounts of greenhouse gases like nitrous oxide from soil, and methane from
ca�le and manure management. The food system is also responsible for addi�onal emissions related to the
produc�on of fer�lizer and other inputs as well as those related to the transport, refrigera�on and waste disposal
of foods. The combined impact of these ac�vi�es results in emissions equivalent to CO2 emissions from over 2500
coal-ﬁred power plants.
Transi�oning to a climate-friendly system by reducing emissions and promo�ng carbon sequestra�on is
cri�cal for agriculture as it is par�cularly vulnerable to climate change. Increases in extreme weather events can
lead to losses of crop produc�vity, endanger livestock, and pose dangerous working condi�ons for ﬁeld workers. Climate change can also exacerbate disease pressures from pests and increase the compe��ve pressures of
weeds on crops, all of which make it more challenging to produce food.
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Climate-friendly agriculture can help mitigate
emissions, reduce reliance on harmful chemicals,
and support healthier communities.
While agriculture contributes to GHG emissions,
prac�ces in the ﬁeld also play a key role in the rate and
form in which carbon is stored and stabilized. Farmers and
ranchers can help implement a number of prac�ces which
promote soil carbon sequestra�on or reduce GHG emissions, while also increasing produc�vity and proﬁtability. In
addi�on to their climate beneﬁts, these prac�ces can o�en
help suppress weeds, improve water and air quality, and
help defend crops against climate instability and disease
risks.2
Despite their known beneﬁts, many climate-friendly
prac�ces have low adop�on rates. Policy-makers can facilitate the transi�on towards climate-friendly agricultural
prac�ces by reducing barriers to implementa�on, incen�vizing adop�on, and suppor�ng research and educa�on
eﬀorts to guide successful outcomes.
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The Agriculture Resilience Act
can help accelerate the adoption of
agroecological practices and help achieve
a climate-friendly agricultural system.
H.R. 5861 includes the following:
• Sets goals for net zero emissions from agriculture
by 2040 and other key milestones.
• Enhances federal investment in agricultural
research, extension and educa�on, especially for
sustainable prac�ces.
• Integrates soil health goals into crop insurance, the
Environmental Quality Incen�ves Program, Conserva�on Stewardship Program and other funding opportuni�es.
• Supports farmland preserva�on and farm viability.
• Removes barriers and provides incen�ves for
pasture-based livestock.
• Promotes renewable energy and energy eﬃciency
on farms.
• Reduces food waste and supports composi�ng.

1. h�ps://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions 2. Swan, A. COMET-Planner: Carbon and Greenhouse Gas Evalua�on for NRCS Conserva�on
Prac�ce Planning, a project report to USDA. 3. Lehner, P., & Rosenberg, N. Ch. 30, Agriculture in Legal Pathways to Deep Decarboniza�on in the United States (Michael
B. Gerrard and John C. Dernbach, eds. (2019). 4. Vermeulen, S.J., et al. 2012. Climate Change and Food Systems, Annu. Rev. Environ. Resour. 37:195-222. 5. h�ps://www.bloomberg.com/graphics/2018-us-land-use/

