









































































































































Lagoon on Georgia hog farm.

crops that lower or entirely eliminate dependence on fossil
fuel-based fertilizers.

Deforestation and land use change from
agriculture and sprawl account for 20
percent of all anthropogenic carbon

dioxide emissions around the world.

Livestock production is another agricultural practice that
produces significant greenhouse gas emissions. The direct
release of methane by cattle, called enteric fermentation,
contributes 25 percent of all methane emissions in the
U.S.% Manure storage and field application contribute

an additional eight percent of methane emissions. While
there is some opportunity to lessen emissions from enteric
fermentation through changes in diet, the big oppor-
tunities for emissions reductions, along with providing
additional benefits, are in addressing manure management
techniques. Livestock producers using manure storage
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facilities have the opportunity to implement technology
that not only eliminates much of the methane emissions
from waste storage facilities, but can actually be used to
displace fossil fuels used to produce electricity.

Just as agriculture can lose carbon to the atmosphere,
improved agricultural practices increase the amount of
carbon removed from the atmosphere and sequestered
into the earth. Soil carbon provides substantial benefits to
environmental, plant, and soil health, ultimately yielding
numerous benefits to society and to farmers and landowners
in particular. Increasing the amount of carbon in the soil

also provides a number of advantages for crops. Soil carbon
increases the ground’s ability to hold onto nutrients and
provide them to growing crops. Soil carbon also improves
soil structure, which helps soil to hold onto water longer,
making it available for crops through dry periods. Soil
carbon also helps soil shed excess water down farther into
the ground, allowing crops to better survive extended

wet periods while also reducing the threat of flooding for
communities. Increasing soil carbon not only helps offset
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Intermittent Flooding of Rice Reduces Water and Energy Use
While Lowering Methane and Carbon Dioxide Emissions

arl Kline is a rice farmer who reduced his irrigation

costs by $15 per acre, lowered greenhouse gas

emissions by about .92 metric tons carbon dioxide
equivalent per acre, and cut pesticide run-off by 60%. He
and his uncle farm rice, soybeans and corn near Cleveland,
Mississippi. Earl reduced his water use by over one third
by replacing the traditional practice of maintaining rice
fields in a constantly flooded condition with the practice
of intermittent flood management regime. This change
in practice increases rainfall capture and reduces over-
pumping, so less water is used. Through this practice, Earl
saves about $15 per acre, and rice yield and milling quality
are not affected by intermittent flooding. He says he is
saving water so that his sons can “have the same opportu-
nities | have had, if they choose to farm.”

PROFITABILITY:

By using less irrigation water and diesel fuel to run the
water pumps Earl saved $15 per acre. Typically, rice
farmers spend about 10% of their budget on energy

for irrigation. Reducing energy costs for irrigation is an
exciting opportunity for farmers to offset rising costs for
fertilizer and seed. Rice farmers in Mississippi commonly
apply 36 to 40 inches of irrigation water per acre of rice.
With an intermittent flood management regime, Earl
applies 22 inches of water per acre, and in the relatively
wet 2009 season, he used only 15 inches on several fields.
Pumping less water enables Kline to reduce his diesel fuel
use by about 9 gallons per acre. The rice farmer saved $27
per acre at current diesel prices due to his 14 acre-inch
reduction in irrigation water use. He spends about $12 per
acre on materials and labor to implement this system, for
a net savings of approximately $15 per acre. Earl worked
with Mississippi State University Agronomist Joe Massey
to ensure this technique would maintain his crop yields.

ENVIRONMENTAL BENEFITS:

The farming techniques Earl applies benefits his wallet
and the health and well-being of everyone in Mississippi.
Pesticide run-off from his fields is reduced by 60%, as
the water he applies to his land soaks into the ground,
reducing runoff into surface waters. This reduction in
chemical runoff improves habitat conditions for local
populations of fish and amphibians. Additionally, the

Rice irrigation.

Joe Masey

rice farmer reduced his water use by 30%. As the alluvial
aquifer under Mississippi provides water for much of the
south, Kline's water conservation enables future genera-
tions to enjoy water for drinking and irrigation.

By using intermittent flooding, Earl Kline reduced his
greenhouse gas emissions by .92 metric tons of carbon
dioxide equivalent per acre. This comes from reductions in
carbon dioxide emissions due to reduced diesel use and
from reductions in methane emissions caused by saturated
ground conditions. Rice production is a significant source
of methane gas globally, as flooded rice fields typically
produce conditions where methane is released. Methane
is produced by bacteria that thrive in the absence of
oxygen. Draining rice fields allows oxygen to reach the soil,
reducing the amount of methane produced. Preliminary
measurements have found methane reductions of approxi-
mately 30% over conventional rice flooding. These reduc-
tions in methane emissions are equivalent to about .83
metric tons of carbon dioxide equivalent. In addition to the
reduced methane emissions, there are also lower emissions
from reduced diesel fuel used for irrigation. For every

inch of water not pumped on an acre of rice, the burning
of about 0.7 gallon of diesel fuel is avoided. By reducing
his water use by 14 acre-inches, Earl has achieved reduc-
tions of approximately .09 metric tons of carbon dioxide
emissions per acre from reduced diesel use.

FOR MORE INFORMATION:

Joseph H. Massey, Associate Professor

Plant & Soil Sciences Dept., 117 Dorman Hall
Mississippi State University, Mississippi State, MS 39762
662-325-4725 (tel) 662-325-8742 (fax)
jmassey@pss.msstate.edu
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The accumulation of dark soil in the rootzone of grass
on land in Minnesota enrolled in the Conservation
Reserve Program provides visual evidence of the
carbon sequestration process.

greenhouse gas emissions, but it also plays a significant role
in helping crops withstand more extreme weather, which is
becoming more common with climate change.

Properly managed forests provide increased carbon
sequestration, as well as timber production and improved
wildlife habitat."”” Forests accounted for 84 percent of
carbon sequestered in the United States in 2008.% Forests
also play a role in climate maintenance through evapo-
transpiration, or the release of water vapor, and associated
cloud formation. Both processes help cool the earth.'
Healthy, biodiverse forests also provide tremendous
benefits to wildlife.

Conventional land management and agricultural
production practices frequently result in environmental
problems that were not recognized when such practices
were developed. Years of intensive cultivation of the
land led to considerable soil erosion and with it nutrient

Photo courtesy of USDA NRCS

Helping farmers switch to these future
friendly production techniques will be vital
@ to achieving the many benefits provided

by new agricultural production and land

management techniques.

loss from fields into America’s lakes and rivers. Vital
nutrients and agricultural chemicals often travel with

the soil, creating additional problems in local drinking
water sources as well as in distant bodies of water.
Additionally, pests have developed resistance to numerous
chemical controls relied upon in conventional agricultural
production. New land management and agricultural
practices can play a major role in addressing many of the
environmental issues we face today: gulf zone hypoxia,
water quality, water availability, pest resistance to chemical
controls, air quality, the greenhouse gas problem, and
wildlife habitat loss. However, it can be quite difficult for
farmers to transition away from old production methods
since many are heavily invested in conventional agricultural
production equipment. Helping farmers switch to these
future friendly production techniques will be vital to
achieving the many benefits provided by new agricultural
production and land management techniques.

THE BENEFITS OF CARBON SEQUESTRATION

TO FARM AND FOREST OWNERS

In many ways, carbon sequestration addresses a range
“of environmental issues. Through years of intensive
tillage and other management techniques, America’s
agricultural lands lost soil organic carbon (SOC), which
is the sequestered form of carbon dioxide. SOC is a key
ingredient to sustained soil fertility. Soils with high SOC
are more able to retain and make nutrients available

for subsequent crops, resist erosion, and exhibit better
percolation. Increasing SOC makes more water available
to crops to better survive droughts while reducing the
impact and incidence of flooding by more effectively
directing excess water into the ground rather than across
the surface landscape.’®

By encouraging and rewarding particular carbon
sequestering practices, society will accrue numerous
environmental benefits including cleaner water,
increased biodiversity, cleaner air, and an increased
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abundance of wildlife. These positive effects will be
long-lasting, and will ripple out into other areas of
society as well. For instance, vibrant natural resources
will lead to increased recreational opportunities, which
will boost struggling economies. Consumers will see

an even more stable food supply with healthier food
while witnessing a dramatic shift toward less fossil fuel
consumption in the food production process. Farmers
can reduce operating costs while improving their
long-term food production capacity and ability to
overcome weather variations. Finally, through changes
in land management that result in carbon sequestration,
lands will increase water percolation, resulting in a
dramatic reduction in the impact and incidence of
flooding of downstream areas, particularly urban centers
located near waterways. While these changes will not
occur overnight, these investments offer long-term
economic and environmental returns.

PROBLEMATIC CARBON SEQUESTRATION
PROPOSALS/TECHNIQUES

While most carbon sequestration activities provide
additional benefits, there are also carbon sequestration
options that could result in negative environmental conse-
quences, damaging water quality or quantity, biodiversity,
or wildlife habitat. While projects such as afforestation of
non-forest land and monoculture grasses offer verifiable
carbon sequestration projects at a relatively low upfront
cost, a deeper look into their environmental impacts show
that such projects may actually cause an overall detriment
to ecosystem health and society. These short-sighted
projects, such as afforestation of non-forest land and the
use of monoculture systems, should be avoided.

AFFORESTATION OF NON-FOREST LAND
Afforestation—Artificial establishment of forest
on lands that previously did not carry forest

within living memory.

Reforestation—returning tree species to lands

that previously hosted forest ecosystems.

Carbon sequestration incentives that fail to fully consider
the other impacts of sequestration practices could result
in properly incentivizing reforestation, but also improperly
incentivizing afforestation.”" Such scenarios could lead to

inappropriate changes in land use while causing carbon
emissions leakage, or forcing carbon emitting practices
onto other lands resulting in no total reduction in carbon
emissions. In such a scenario, grasslands, wetlands, and
other natural ecosystems could become threatened

by afforestation, reducing those ecosystems and the
ecosystem services they provide.

Changing land use from its native cover has lasting
consequences that impact more than just wildlife habitat.
Studies show that foresting lands that never held forests
results in soil salinization and increased soil acidity.”?\When
forest plantations are planted on grasslands or shrublands,
the increased water demand decreases in-stream flow

by approximately 38 percent.'” Reforesting flood plains
once dominated by savannah forests, however, can make

a beneficial use of the increased water demand. Not only
would vital habitats be returned to their original condition,
but these reforested flood plains would provide better flood
mitigation while improving the water filtering capacity."*

Wildlife such as the Western Meadowlark are pushed out
of their native areas when grasslands are inappropriately
converted to forest or row crops.
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Afforestation that results in conversion
or fragmentation of prairie would be a
&) particular detriment to biodiversity and
wildlife habitat that has already been

subjected to considerable decline.

Afforestation that results in conversion or fragmentation
of prairie would be a particular detriment to biodiversity
and wildlife habitat that has already been subjected

to considerable decline. Since pre-settlement times,

the Great Plains of North America has experienced
tremendous loss of native landscape. Tall grass prairie
declined by 96 percent, mixed-grass prairie by 64 percent,
and short-grass prairie by 79 percent.” Grassland birds
associated with these ecosystems show greater and more
geographically widespread declines than any other guild
of North American bird species. Breeding bird surveys
from 1966 t01993 indicated that nearly 70% of the 29
grassland bird species surveyed had negative population
trends."® The great prairie systems of North America are
highly diminished due to historic conversions to agriculture
and suburban sprawl, making it all the more imperative

to conserve remaining prairie and associated biodiversity,
including wildlife such as the prairie chicken, western
meadowlark, lark sparrow and others. Native prairie
plants, when left alone in diverse stands, can continue

Prairie chickens and other wildlife lose vital habitat areas
when monocultures replace diverse native ecosystems.

to sequester carbon at rates that rival the sequestration
rates of introduced plantations, all the while requiring

few inputs. It makes little sense to replace these natural
systems with land cover that offers slightly increased
carbon sequestration rates at the price of causing an
immediate release of carbon from the soil, reduced water
quantity, degraded soil health, and loss of biodiversity and
wildlife habitat.

MONOCULTURE
Monoculture—any land area dominated by a
single perennial or annual plant species and

lacking natural ecosystem characteristics.

Many researchers and developers studying biofuels target
single, high biomass producing species as the best means
of achieving a fast growing, high-yielding crop that can be
readily converted to transportation fuel. Likewise, carbon
sequestration researchers are searching for fast growing,
easily established plantations that create verifiable carbon
sequestration. Such developments often fail to consider
the broader environmental consequences establishing
these plantations. Monocultures in either a grass species
for biofuels or tree species for carbon sequestration can
have considerable negative impacts. When compounded
with the use of non-native, invasive, or genetically altered
species, the threat of damages only rise.

Large areas of land put into monocultures dramatically alter
wildlife habitat. Plants play an obvious role in providing
food and shelter to wildlife, and plant diversity is critical

for providing wildlife habitat. Conversely, monocultures
essentially create large swaths of area lacking in any plant
species diversity, and thus, monocultures provide very

little habitat for wildlife. The interdependent relationships
formed among most species means that once one type

of species—whether plant, animal, or microorganism—is
forced out of an area, the remaining species will see an
indirect decrease in habitat value due to the loss of that
directly affected species. If top predators are forced out of
an area, prey populations sometimes explode, destabilizing
their own food resources and leading to a cascade of
ecological effects.’” In monoculture agricultural systems,
the exodus of prey species encourages the growth of pests,
causing subsequent problems.® Similarly, if the habitat can
no longer support a certain species the effects will trickle all
throughout the food web, nutrient cycle and ecosystem.'?
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Monocultures such as this plantation restrict biodiversity and are more susceptible to disease and pest infestation.

As species diversity declines, natural systems are thrown
out of order."® Even introduced monoculture species face
increased difficulty because a lack of natural predators
may result in increased attacks from pests. Within natural
ecosystems where no one species dominates, biodi-
versity provides natural barriers that inhibit pests and
viruses from spreading throughout entire ecosystems.'?
Plantations with dense stands of a single plant species
lack these natural boundaries, resulting in greater vulner-
ability to disease and pest problems. Non-native and
invasive species destabilize ecosystem balances when the
ecosystems they enter lack a natural predator system for
keeping the new species in check, increasing the need
for non-natural chemical inputs into the system. In such
circumstances, pests can develop resistance to chemical
controls. Already, there are over 200 reported cases of
resistance to various herbicides. Relying on such inputs to
control pest populations can have impacts on non-target
species, increasing the chaos brought about by human
attempts to manipulate the ecosystem.'??

Native, biodiverse ecosystems can sequester as much
or more carbon and produce more biomass with fewer
inputs than any current monoculture crop variety.”? The

The interdependent relationships formed
among most species means that once one
type of species—whether plant, animal, or
@ microorganism—is forced out of an area,
the remaining species will see an indirect

decrease in habitat value due to the loss of

that directly affected species.

symbiosis that occurs among species maximizes plant
growth and nutrient cycling without requiring inputs.
Moreover, natural ecosystems with considerable biodi-
versity have a much better ability to maintain system
balance in the face of outside forces such as climate
change. In fact, as biodiversity increases, multiple species
can play similar roles in the ecosystem, ensuring that
each role will be provided if some species experience
declines.’® Therefore, even though monoculture planta-
tions offer an easy means of implementing rapid carbon
sequestration projects, the negative effects outweigh
the positive.
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Recommendations for Increasing the Adoption
of Future Friendly Farming Practices

he seven practices described in this report provide

benefits to soil, water, wildlife, as well as farmers’

bottom lines. Unfortunately, a number of barriers
exist that limit the ability of these agricultural and forestry
practices to become widespread. For some landowners
and farm managers, simple unfamiliarity with the discussed
techniques prevents adoption. Similarly, lack of knowledge
of the impacts of current techniques prevents farmers
and land managers from seeking out new methods.
Additionally, there can be a long transition period to these
more sustainable practices. In these times of uncertain
profit margins, few farmers and land managers are willing
to consider options that do not offer an immediately
evident profit potential. A number of solutions exist that
can begin to address these diverse barriers towards
adoption of future friendly farming. These options include:
government cost share or environmental value incentive
programs, tax incentives, carbon markets, and education.

INCENTIVE PROGRAMS

Federal programs that incentivize future friendly farming
practices can provide an effective aid to overcoming any
transition period. There are a variety of well-established,
voluntary USDA conservation programs that address soil,
water, wildlife and air quality concerns. The practices
incentivized through these programs also result in
significant carbon sequestration while also improving

the long-term profitability for farm and forest owners.'®
These programs, like the Environmental Quality Incentives
Program, Conservation Reserve Program, Wetlands
Reserve Program, Grasslands Reserve Program, Healthy
Forests Reserve Program, and Conservation Stewardship
Program, have been successful at helping farmers protect
natural resources while implementing profitable farming
techniques. An expansion of funding for these programs
to allow enrollment of the backlog of applications would
increase the opportunity for farmers to transition to future
friendly farming practices while providing significant
benefits to taxpayers through protection of soil, water, air
and wildlife.

The Conservation Reserve Program (CRP) pays farmers
annual rental payments through 10 or 15 year contracts to
set aside marginal land and provides cost-sharing for up

to half of the cost of establishing natural covers on these
lands to protect soil, water and wildlife. Taking marginal,
often carbon-depleted farmland out of production and
putting it into grasses or forest cover sequesters significant
quantities of carbon in soil and vegetation. This also
eliminates the need to fertilize or use other agricultural
inputs on these unproductive lands, reducing greenhouse
gas and emissions and water pollution. Farmers will see an
improvement in profit by enrolling marginal and unpro-
ductive lands in CRP while at the same time improving the
environment. USDA has recently modified how it ranks
potential offers from landowners to enroll in the program,
placing greater weight on certain practices that sequester
carbon, such as installing vegetative covers and planting
bottomland hardwood trees.

There are a variety of well-established,
voluntary USDA conservation programs
that address soil, water, wildlife and air
quality concerns. The practices incentivized
@ through these programs also result in
significant carbon sequestration while also

improving the long-term profitability for

farm and forest owners.

The Wetland Reserve Program (WRP) assists participating
farmers in restoring, protecting, and maintaining wetlands
on their property. Lands restored under WRP are marginal,
high risk, flood-prone areas that are often difficult to farm,
providing marginal and sometimes no profit to farmers.
The WRP enables landowners to take these places out

of production and restore them to their original wetland
condition. Restoring wetlands also provides benefits to
the public through improved water storage, filtration,
carbon sequestration, wildlife habitat and recreational
opportunities.

The Grassland Reserve Program (GRP) enables landowners
to restore or protect native grasslands on portions of
their property through 10 or 20 year rental contracts or
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long term easements. Maintaining and restoring these
grasslands helps to preserve a declining ecosystem

while ensuring the use of the land for grazing, which can
often provide higher profit margins for farmers. Restored
grasslands provide numerous benefits including improved
water quality, water management, carbon sequestration,
and wildlife habitat. Unfortunately, program funding is
extremely limited at this time, hampering the effectiveness
of the program in keeping grasslands in grazing rather
than getting converted to row crop production.

The Environmental Quality Incentives Program (EQIP)
provides financial and technical assistance to farmers and
ranchers to implement conservation practices on their farm
or ranch. The program pays up to 75 percent of the cost

of installing eligible conservation practices. The activities
described in this report are eligible for EQIP funding.'?
Focusing EQIP on the practices outlined in this report can
maximize farmer implementation by helping to overcome
an initial barrier of upfront cost.

The Wildlife Habitat Incentives Program (WHIP) provides
financial and technical assistance to landowners volun-
teering to implement practices that improve the wildlife
habitat quality of their land for targeted species. Like
other conservation programs, WHIP may focus on a
particular benefit, but additional environmental benefits
are provided by the activities designed to increase
wildlife habitat. Such activities include adding particular
ground cover suitable for habitat for targeted species,
increasing the biodiversity of plant species to better
reflect natural ecosystems, and providing fish passages
in waterways. WHIP may cover up to 90 percent of the
cost to install wildlife habitat practices in long-term
agreements. Transitioning lands to operate within nature,
and less against it, reduces costs over the long term for
landowners while making farms more resilient to increas-
ingly extreme weather brought on by climate change.

Conservation Technical Assistance (CTA) provides
landowners including farmers, ranchers, city, county, and
state governments, and citizens groups with assistance in
developing conservation plans for a wide range of property
sizes from individual properties up to entire communities
or watersheds. These conservation plans guide landowners
in implementing conservation practices that provide
multiple benefits to the landowner and the environment
including water quality, flood mitigation, carbon

Transitioning lands to operate within
nature, and less against it, reduces
@ costs over the long term for landowners

while making farms more resilient to

increasingly extreme weather brought on

by climate change.

sequestration and greenhouse gas emissions reductions.
Additionally, CTA provides inventories and evaluations

of soil, water, animal, plant, and other resources to help
landowners make the most informed decisions in choosing
land management strategies and conservation plans.
CTA does not provide financial or cost-sharing assistance.
However, by providing technical assistance to develop

a conservation plan, Conservation Technical Assistance
provides a vital component in initiating the first step in
getting more conservation and future friendly farming
implemented on the ground.

The Conservation Stewardship Program provides financial
and technical assistance to farmers, ranchers and forest
owners to help them address resource concerns on

their land and continue conservation practices already

in place. Through five year contracts, participants can
receive annual payments based on their conservation
performance. Supplemental payments are also available
for resource conserving crop rotations. Nearly all of the
activities mentioned in this report would qualify for the
CSP program.

The Healthy Forests Reserve Program assists landowners in
restoring, enhancing and protecting forestland resources
on private lands through easements, 30-year contracts
and 10-year cost-share agreements. The objectives of
the program are to promote recovery of endangered and
threatened species, improve plant and animal diversity,
and to enhance carbon sequestration. This program
helps forest owners establish management practices that
increase long-term wood production and profitability of
their forests. Unfortunately, the program has very limited
funding and is only available in a few states.

There are numerous smaller programs available through
various federal agencies, such as the State and Private
Forestry program of the U.S. Forest Service and the
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Partners for Fish and Wildlife Program of the U.S. Fish and
Wildlife Service. Conservation Technical Assistance from
the Natural Resources Conservation Service or certified
Technical Assistance Providers can also help landowners
draft conservation plans. Increasing the numbers of
Technical Assistance Providers would help many farmers
overcome the first barrier to implementing more future
friendly farming, namely establishing a plan and guidance
for transitioning to new management practices.

Increasing the numbers of Technical
Assistance Providers would help many
farmers overcome the first barrier to

implementing more future friendly farming.

TAX INCENTIVES

Landowners who donate conservation easements on their
land are eligible for federal income tax deductions and
may be eligible for estate tax benefits. Additionally, many
states and localities offer tax benefits for conservation
easements. Conservation easements can help secure the
numerous services provided by natural ecosystems by
ensuring the land stays in its natural state into the future.

CARBON MARKETS

Providing incentives for practices that sequester carbon
into the soil is one way to incentivize future friendly farming
practices which have each been identified as providing
carbon sequestration or emissions reductions. Greenhouse
gas emissions markets use the power of free markets

to achieve reductions in greenhouse gas emissions far
more cheaply than direct government regulations. There
currently exists no mandatory federal market for green-
house gas emissions. Nonetheless, there are regional and
state level markets that provide farm and forest owners
with opportunities to sell carbon credits earned through
improved management practices. Tremendous oppor-
tunity exists to sequester carbon and avoid greenhouse
gas emissions from agricultural production and forestry,
improve profitability for landowners, and provide so many
other valuable benefits to society.

There are two major greenhouse gas emissions markets
in the United States. In the northeast, ten states have
created the Regional Greenhouse Gas Initiative. In the
west, the state of California passed AB 32, a bill to create

a greenhouse gas emission market which will come into
effect in 2012. In both markets, greenhouse gas emissions
from large point sources are regulated. These entities
may purchase carbon credits from farmers who implement
greenhouse gas emissions reductions projects. The
Regional Greenhouse Gas Initiative accepts emissions
reductions credits from sequestration due to afforestation
and avoided methane emissions from animal manure
operations in the participating northeastern states. Two
future friendly farming practices that qualify include
reforestation and anaerobic digesters. Starting in 2012,
farmers across the country will be able to sell greenhouse
gas emissions credits to California companies that must
meet emissions reductions requirements. Carbon credits
may provide an added financial incentive that can help
farmers transition to future friendly farming practices.

EDUCATION

For some farm and forest managers, simple unfamiliarity
with future friendly farming practices prevents adoption.
Many have training and experience in more common

or conventional management techniques. Even if other
barriers are addressed through policy, calling on farm and
forest managers to shift away from those comfortable

and familiar techniques in favor of the unfamiliar will
nonetheless result in little change. New efforts must be
developed to train existing farmers through extension and
other continuing education opportunities. Additionally, we
must prepare future farmers through 4-H programs, Future
Farmers of America, and other agricultural education
efforts at the secondary and post-secondary level to
increase their knowledge and comfort with agricultural
practices that offer stronger, more consistent profit
potential with lower input costs while benefiting the air,
water and wildlife around us.

Research and demonstration farms can offer more research
on future friendly farming practices and approaches,
allowing farmers to feel more comfortable with these
techniques. Finally, agriculture and forestry support
networks, including crop and forest advisors, agricultural
credit lenders, animal nutritionists and others can play a
role in advancing future friendly farming practices. These
stakeholders can promote these efforts by becoming
more comfortable with these practices so they may
provide more effective and insightful advice and services
to farm and forest managers seeking to implement them.
Agricultural and forestry publications can profile successful
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adoption of future friendly practices and help
make landowners and managers more aware of
these options that have been shown to improve
profit margins, provide more consistent returns
for farmers, and reduce vulnerability to increasing
extreme weather events.

CONCLUSION

Through the seven techniques described in this
report, farmers and forest owners can increase
their productivity and income while addressing
multiple environmental threats, from water and air
quality degradation to biodiversity loss to climate
change. Agriculture has a real opportunity to play
a role in addressing all of these issues. A number
of agriculture and land management strategies
offer true win-win opportunities for land owners
and the environment. There are numerous land
management techniques, from reforestation to
conservation tillage to cover crops and others that
can play significant roles in addressing environ-
mental problems while offering increased profits
to land owners. To maximize implementation of
these techniques we recommend:

B Developing further research on all land
management techniques regarding their
impact on water quality, water management,
air quality, wildlife habitat, climate change,
and biodiversity.

B Developing better analysis quantifying the direct
and indirect costs and benefits of different land
management techniques.

B Expanding outreach programs to educate farmers and
others in the agricultural industry about the multiple
benefits of future friendly farming practices.

B Expanding programs to assist farmers in transitioning
to practices with multiple benefits. Federal working
land conservation programs such as the Environmental
Quality Incentives Program’s organic crossover
provides one example of such transition assistance.

B |ncreasing funding for the Conservation Reserve
Program, Wetland Reserve Program, and Grassland
Reserve Program, which help landowners protect
vital native ecosystems and the multiple benefits
they provide.

B Establishing market systems and parameters to reward
farmers who implement positive land management

techniques that provide solutions to multiple environ-
mental issues.

B Expanding efforts to develop credit trading markets
for environmental benefits such as carbon seques-
tration, biodiversity enhancement, water quality
improvement, and wetlands protection and creation.

B Placing minimum “do no harm” provisions on all
carbon sequestration projects, preventing actions
that cause harm to the ecosystem or wildlife, such as
afforestation of lands that should not be forested.

The choice is ours to make. We can either ignore the
problems we face and accept the consequences of
continued environmental degradation or we can develop,
reward, and implement future friendly agriculture and land
management techniques that provide multiple solutions,
all the while increasing landowner income and reducing
costs to businesses, consumers, and tax payers, while
protecting the health of the planet and the ability of future
generations to provide for their needs.
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