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Re-Carbonizing Row Crop Ag Lands:

Evidence-based management strategies to increase soil carbon
and promote financial resilience for farmers.

2019 NRCS Midwest Climate Hub Liaison: Justin Mount



Concepts and Considerations:

» Point out USDA Climate hub locations, functions and services
» View observed and predicted rainfall variability

» Establish attributes and functions of productive soils

» Explain Soil Condition Index (SCI)

» View Integrated Erosion Tool (IET) crop system editor interface
» Discuss IET outputs and intended use

» Propose short and long term strategies to promote adoption
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Learn more about the Midwest Climate Hub (MCH)
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Observed U.S. Precipitation Change
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Observed Change in Total Annual Precipitation
Falling in the Heaviest 1% of Events
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Projected Change in Total Annual Precipitation
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Towa, Precipitation, June-August
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Days of Available Soil Water

Soil Water Reserves for Crops
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Crop System considerations resulting from
intensified and varied precipitation events

* Precipitation variability: * Crop protection chemicals:
v Spatially (locality) v’ Efficacy adjustments .
v Temporally > precip intensity v Moyem_ent of agrochemicals
outside of growing season v Offsite impacts
v More weather events * Increased need for drainage
resulting in excessive soil (surface and subsurface)
loss * Field days reduced:
* Increased nutrient loss likelihood 5 islte 'pre-plant AR PEIEMIENE
v’ Leaching Planting . L
v’ Crop nutrient applications
v Runoff v Crop protection chemical
v’ Surface Manure applications applications
moving offsite v’ Harvest
v’ Atmospheric releases v’ Cover crop planting

(denitrification)




Average Loss of Soil Carbon in Corn Belt (mollisol)

Soil C (g m-2)
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The Soil Productivity Index

Legend
Soil Productivity Index

-

Functions of Soil: 7R it | i i (i =
v Partition & Regulate flow of water ~ FSSE g e A, SR Vst =t
v’ Cycle nutrients : g g M kgl —B
v' Buffer & Filter Contaminants VR 5
v' Provide structural support a —

v Provide productivity and biodiversity - = —

Map by Bradley Miller (bamiller@msu.edu),
Michigan State University, Department of Geography, 2011.




Benefits of Soil Carbon
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Healthy soils have a major role to play
helping boost the internal requlatory mechanisms of a system

Internal regulation Disturbance External regulation
(Preemptive) (Reactive)
Healthy soils/systems
Why should * N and C cycling High reliance on internal regulation
farmers and 1
: . = Water conservation and L ———————— |
Eonservatlon(ljsts storage Productive 4« s p:'adum“ * Fertilizers
e_t(r:]onceme * Soil conservation * Irrigation water

Wi .
re-carbonizin * Weed and seed bank : * Imported pollinators

g suppression Less healthy soils/systems o Horbicidas

annual row crop

| ddi High reliance on external regulation
* |Insect pest and disease * Insecticides
? :
lands? cycle disruption S W / <
* Habitat provision for Unproductive

beneficial insects

Ecological, agricultural, and
social outcomes

Peterson et al_2019_Agricultural systems



Soil Conditioning Index (SCI) formula is:

(OM x 0.4) + (FO x 0.4) + (ER x 0.2) =SCl

= OM accounts for organic material returned to

R AR and grown by the soil
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= FO represents field operation effects

= ER is the sorting and removal of surface soil
material by sheet, rill and/or wind erosion

Rotation Soil Conditioning Index (SCI):
SCI Organic Matter (OM) Factor:
SCI Field Operation (FO) Factor:

SCI Erosion (ER) Factor:



Organic Matter:

Biomass and residue additions:

v
v
v
v

Biomass and residue removals:

Plant roots
Crop residue
Manure
Mulch

v
v
v
v
v

Grain removal
Silage production
Baling

Grazing

Burning

Soil Conditioning Index (SClI)

Field Operations:

v" Ground / Arial

v Inversion tillage

v Horizontal tillage
v Vertical tillage

v’ Planting operations
v

v

v

v

Nutrient applications
Row cultivations
Land leveling

Etc...

Water-induced erosion:
v" Sheet erosion
v" Rill erosion

Wind-induced erosion:
v’ Saltation

v' Creep

v' Suspension

* Monitor fields for
Ephemeral and Gully Erosion.



Soil Conditioning Index (SCI) — crop management goals

* Nutrient placement
* Emergency tillage
Continuous Living Root

Total combined erosion <1ton/ac/yr



Integrated Erosion Tool (IET)

IET is a digital map-based interface designed to
supply site specific and crop management data

to current NRCS crop system models.

WEPP = Water Erosion Prediction Project

WEPS = Wind Erosion Prediction System

CR LMOD = Conservation Resources
Land Management Operations Database




IET models both Wind and Water induced erosion
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Digital map informs user of
nearby sensitive areas.
Roads

Towns
Public and private facilities
Receiving waters

~ Integrated Erosion Toolkit

File Options Help ial:AcAl

= Soil / Climate
This step assigns rep@ati\re soil components in order *~
or

supply parameters fi ulating water and wind erosion,
and when needed assigns a climate location for water erasion

Field Size (acres 120.2
Water Erosion:

MU (% AcA) % |Kfactor
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| Sail Co t Rock

‘- : mponen Cover (%)
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Wind Erosion:

| MU (2%A0A) %  |%Sand

[362 | Haig sitty clay loam, 010 2§ ~ | 61.46 | 8

I Soil Component Rock

| — Cover (%
||Haig Tvalue =5 ~| o

Climate Location:

i State

i 1A

i County

| Maonroe County, lowa
i_Latf Long

) Slope / Practice

Region / Barriers

® e

Crops [ Operations
Run Simulation
Analyze Results

Planning Summary

® @

) 6

IET Workflow:
Area of Analysis has been
identified on digital map.

Name the IET project then,

1. Identify soil

2. Set slope length and slope
steepness.

3. Select field shape and set
orientation.

4. Define timing of field
operations and set crop yields.
5. Run model simulations.

6. Analyze graphs,

7. Generate planning summary
8. Create IET Report.

Crop System Conversation

Engage Farmer with IET
outputs to demonstrate crop
system and soil benefits of
strongly positive SCI values.



IET digitally documents the farmer’s cropping system
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Annual Segment Statistics for 100 years
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Segment Model Qutput Mean Median Standard Deviation Coef. Of Variation Min Max
Hillslope Precipitation 11 11 5.4 p.2 7 63
Hillslope Soil Loss P.5 B.3 5.8 0.7 0.05 42
Hﬂ\slope Sediment delivery 1.4 1.2 1 0.7 o007 6.3
1 Irrigation 4 D D D 9 0
1 Runoff 7.5 7.1 5.4 0.5 1.2 20
1 Plant Transpiration 7 7 3.7 p.2 11 23
1 Soil Evaporation 13 13 P D.1 8.3 18
Wind Erosion Annual Gross Loss Quartile Distribution t
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Rotation Soil Conditioning Index (SCI): 11

SCI Organic Matter (OM) Factor:
SCI Field Operation (FO) Factor:
SCl Erosion (ER) Factor:

Annual Soil Tillage Intensity Rating (STIR):
Air Particulates (PM10):
Average Annual Fuel Use:

11

1.1
0.9
0.7

ton/ac/yr
gal/ac/yr



Integrated Erosion Tool (IET) — some graphs available for analysis
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Primary takeaways for IET and SCI:

Ecosystem Services

Farm Profitability v Digitally document row crop system(s) for a defined location(s).
. v' SClis a foundational soil health metric:
Farm » Lower STIR = > SCI = more soil carbon > farm profit potential.
income » Lower total erosion > SCI = better field conditions more often.
A > More OM additions results in an improving SCI trend.
Farm
productivity » Providing living roots throughout the entire year undoubtedly results in a
{ 4+ strongly positive trend for soil carbon
b { Environment . .
f quality v IET model results are field specific and affected by
A interrelationships between multiple variables.
pmeme Soil
i haalth v’ At this time, IET is unable to account for ephemeral
i e and gully erosion — inspect fields to understand land condition.
1

Soil Health, Water Quality, Ecosystem Services, farm Profitability




Economic incentives and
financial resiliency

benefits will encourage
annual row crop farmers
to prioritize and manage
for increasing soil carbon.

Short term

Financial assistance provided by 2018 FarmBill programs such as:
= EQIP = Environmental Quality Incentives Program
= CSP = Conservation Stewardship Program
= RCPP = Regional Conservation Partnership Program

Long term
Reduced crop yield variability

Increases in plant available water

Soil rewetting ability is magnified to capture more water during intense rainfall events
Cleaner and fewer runoff events — healthy soil absorbs and cleans water

Improved cycling of primary, secondary and micro nutrients

More days open for ground engaging field activities

Greater financial resiliency and profit stability

Local Ag Retailer integrated into business model of increasing soil carbon at the farm field level

B < < < s

Carbon Market(s), existing and emerging, participation more lucrative

Examples of NRCS Conservation Practices which can be designed and implemented to increase soil carbon:

U 328 Conservation Corp Rotation

O 329 No Till / Strip Till / Direct Seed
= requires < 20 annual Soil Tillage Intensity Rating {STIR}
= Strip Till — area disturbed must be 1/3 or less of the planted crop row width
= Full-width tillage prohibited

O 340 Cover Crop

3 345 Mulch / Reduced Till
O Allows full width tillage which retains adequate surface cover all year.
O excludes most heavy primary and some secondary tillage operations
O inversion tillage operations are prohibited

O Nutrient Management (590), Pest Management (595) and Irrigation Water Management (449)
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d Questions
O Suggestions

~ Provide
_Conhnuous
_..-_"'lemg Roots

(_ IVIaX|m|z\ Maximize
‘Bl@dlver@/ | Soil Cover .

, J. )

Image by CCSI, 2014

USDA is an equal opportunity provider, employer, and lender.



Thank you for making time to attend.

Please provide feedback at:

https://forms.gle/NMU2mbKUADTQW82VA




