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* What is carbon farming?

* How is it done?
* Annual crops
* Perennial crops
* Livestock

* Case study at Darby Springs Farm
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SOIL ORGANIC MATTER

 Essential for soil physical, chemical and biological functions

* Organic matter is about 57% carbon (dry wt)

Stabilized
organic
matter

(humus)
33% -50%



BENEFITS

* Carbon sequestration

* Water holding - drought resiliency

» Water infiltration - reduced flooding

* Soil fertility

* Soil tilth: erosion control, deeper rooting
 Biodiversity: pollinators, wildlife, birds

* Beauty
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MYCORRHIZAL FUNGI

e Grow on roots

* Hyphae transfer nutrients and carbon

* 5-21% of photynthetically fixed carbon transferred to soil




GLOMALIN

Protein formed on the surface of the mycorrhizal fungi
Highest levels found in diverse pastures rotationally grazed

Lasts 7-42 years

Holds 27% of soil’s
stored carbon

Creates tilth: soil
aggregates

* Protects from
erosion
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PRAIRIE SOILS

Conservation Research Institute

Root Systems of Prairie Plants

Heidl Navwra 1995
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SOIL CARBON DEPLETION
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ANNUAL CROPS

LOW SEQUESTRATION

:




REDUCED OR NO TILLAGE

* Rodale Institute: Organic No-till



http://rodaleinstitute.org/our-work/organic-no-till/

COVER CROPS

» USDA SARE Cover Crops guide



http://www.sare.org/Learning-Center/Topic-Rooms/Cover-Crops

COMPOST &
MANURE

Provides stable carbon
Mulch

Reduces GHG from food waste
& manure

Marin Carbon Project



http://www.marincarbonproject.org/carbon-farming
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BIOCHAR

* Made by burning organic matter with very low oxygen

* International Biochar Initiative

The essential stability of bio-char
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http://www.biochar-international.org/biochar
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PERENNIAL
CROPS

MODERATE SEQUESTRATION




TREE CROPS

* Fruits, nuts, bamboo, lumber, rubber, cork, fuel...

» Bagersett Research Corp(MN): Nut crops

e Arbor Day Foundation Hazelnut Project



http://www.badgersett.com/
https://www.arborday.org/programs/hazelnuts/

AGROFORESTRY

Alley cropping

Nitrogen fixing trees

Shade grown coffee

Nuts, timber...

e Savanna Institute

» USDA Agroforestry:

* funding and information



http://www.savannainstitute.org/
http://www.usda.gov/wps/portal/usda/usdahome?navid=agroforestry

AGROFORESTRY

Riparian buffers

Windbreaks




PERENNIAL GRAINS

The Land Institute

) Loy | Annual winter wheat
. o i

Perennial whealgrass



https://landinstitute.org/

LIVESTOCK

MODERATE SEQUESTRATION

:




SILVOPASTURE

Hedge rows



SILVOPASTURE
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HOLISTIC MANAGEMENT/ PLANNED
GRAZING

Simulations of grazing frequency ‘s impact on perennial grass root growth

XA (LH) Grazed 6
g 4 (10 ||times at one leaf
a || stage

(Middle) Grazed
3 times at two
leaf stage

(RH) Grazed
twice at three
leaf stage

~ 40
(WA. Dopt. of Agric,) 2 3 ,

e Fig. 4. Root growth of bunchgrass plants clipped at to target heights to
simulate grazing (http//managingwholes.com/new-topsoil. htm).




HOLISTIC MANAGEMENT/ PLANNED
GRAZING

Holistically Managed Land Conventionally Managed Land
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PASTURE CROPPING

Winter annual with pasture

9 tC carbon/ha/annually

4 t/ha oats

More info
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http://permaculturenews.org/2012/06/30/pasture-cropping-an-integrated-approach-to-grain-and-pasture-production/

PERMACULTURE
METHODS

MODERATE TO HIGH SEQUESTRATION




GUILDS/ POLYCULTURES

Nine Layers of the Edible Forest Garden

1. Canopy/Tall Tree Layer ©. Underground Layer
7. Vertical/Climber Layer

2. Sub-Canopy/Large Shrub Layer

3. Shrub Layer &. Aquatic/Wetland Layer
4. Herbaceous Layer 9. Mycelial/Fungal Layer
5. Groundcover/Creeper Layer



 Uses a subsoiler or swales to move water
from wet valleys to drier ridges

* Introduces oxygen to subsoil & compacted

KEYLINE DESIGN areas

* Introduction to the method



http://tcpermaculture.com/site/2015/05/04/an-introduction-to-keyline/

HUGELKULTUR

hugelkultur garden bed
after one month

hugelkultur garden bed
after one year

5

hugelkultur garden bed , hugelkultur garden bed
after two years after twenty years

->

images courtesy Paul Wheaton / RichSoil.com r



BROAD SCALE PERMACULTURE DESIGN




CASE STUDY AT
DARBY SPRINGS
FARM
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GRAZING TALL
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GRAZED (6 SEASONS) VS UNGRAZED

Aksarben
Silty Clay
Loam




as
=
—
)
e
=
=
&)
)
-




UILDS




GUILD (5 YR) VS LAWN VS CROP FIELD
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SOME (MORE) RESOURCES

* The Carbon Farming Solution by Eric Toensmeier

* Restoration Agriculture by Mark Shepard

 Soil Carbon Cowboys (10min video)

Thank You!

Email me: cpowers2@unl.edu

Check out our farm: Darby Springs Farm



https://vimeo.com/80518559
mailto:cpowers2@unl.edu
darbysprings.wordpress.com

