NRCS

Natural Resources Conservation Service
United States Department of Agriculture

Residue Regulations

Louisiana Agricultural Technology & Management Conference

‘l"'lx\






A t@tl'a
OpIe T :
resu:ltf@s . f\
0




b i L ™
= N s iy
L L y

e &

Ty
LAY \ - b
a k, A,
i Ve
L ‘i i 5
T . N B
. 'f( %
why
¥

Lrtﬁe.“ u ReS'lél,%'
A, AR V7

\
] - .,
2 f 5 x < a * -‘-:& | I-‘

f@ﬂ[prap ce Staﬁe m%iu' b
|due spread eve

m .".':. ‘,
.' ,"l, Al '-.‘ J -




—,

30 p_ercent ground cover fr
volun eei“*vegetatlon helps control (0% of the sheetand rill




e Croplant

agiA on tEPe
roteon is planted




)
)

L
L

-t




I

/“/RULES IN THE REAL WORLD™

Water Runs Downhill
Everything is Related to everything else
There is no Free Lunch

Nature always Bats Last

Consequences of ignoring rules:
“Today’s Solutions often become tomorrow’s Problems”

(Tom Frantzen, Farmer)

USDA-ARS Central Great Plains Research Station... Akron, Colorado
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~  Soll quality is...

“the capacity of a specific kind of soll to function,
within natural or managed ecosystem boundaries,
to sustain plant and animal productivity, maintain
or enhance water and air quality, and support
human health and habitation.”

(Karlen et al., 1997)



= = Soil Quality...

It's about function...
and management
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Functions of Soll

Sustaining biological activity and productivity
Regulating and partitioning water

Filtering and buffering

Storing and cycling nutrients

Structural support

(Karlen et al., 1997)
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~~Soil Functions Indicators

Sustaining biological Texture
activity and productivity Depth of soil

Regulating and partitioning Infiltration & bulk density

of water flow Water holding capacity

Aggregate stability

Filtering and buffering Soil organic matter

Storing and cycling pH
nutrients Extractable N,P, & K
Structural support Microbial biomass C & N

Potentially mineralizable N
Soil respiration
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Monitoring of Trends

Soil Quality
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(Seybold et al., 1998)
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No Change Trends (Sustaining)

A
Soil A
2
=
)
O
'O
)
Soil B
>

Time

(Seybold et al., 1998)



Soil Properties

Chemical g Physical

Organic Matter

Biological



Soil Composition & Organisms

Soil microbial biomass
3-9%906 of total SOM mass

SOII Fauna
10%

. Readily Bacteria & Yeast,
Mlnc_eral actinomycetes algae,
ST 30% protozoa,
SR nematodes
10%
Stable (humus)

70-90%



- Soil C is at the base of Soil Quality

Aggregate
Stability

Particle Size
Distribution

W/ C Bulk

Density

Soil
Strength
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Stages of Soil Organic Matter
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Agricultural Practices can cause

_ Loss of Carbon:
h-'. Wind Erosion

Burning @ \\/ater Erosion
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Historic Loss of Soil Carbon

8000

7500 - Conventional

7000 - Tillage
6500 X

6000 -
5500 -
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4500 -
4000 -
3500 -

Soil C (g m-2)
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Organic Matter Makes a Differ
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. Conservation Tillage
Reduces erosion
Reduces CO, loss
Improves solil structure
Increases infiltration
Decreases fossil fuel use




_—— Conservation Tillage restores —
productivity on eroded land.

Uniform crop growth will result.
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"~ Effects of Tillage!
Compass L oamy Sand
2" hr* Rain for 1 hr on Pre-Wet Soil % Carbon - Memphis Silt Loam
8 (High, Low, Mean; 0-3 inches)
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P1 Watershed
No-Tilled Since 1975
Oconee County, GA

7 acresand 4% dlope
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~ Watershed near Watkinsville, GA
Conservation Tillage, Rainfall, and Runoff

D Hurricane Erin 8-28-95, rainfall = 5.89"

OHurricane Opal 10-4-95, rainfall = 5.0"
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"~ Attitude Adjustment..

are the key to
making conservation tillage work.

It’s not the lack of tillage, but the production and conservation of crop
residues that offer the most
benefit to productivity.
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2. Cover Crops
Increases residue production
Erosion protection
Varied root types

% soil microbes
% soil structure

Nutrient cycling




Tillage and Residue effects on infiltration-of a
~— Coastal Plain Soil (2-inch rain event)

100

80

60

40

% Infiltration

20

No Till No Till Conventional
w/ residue w/0 residue Tillage
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1200  (523-1476 Ib lint/A) $202%/A/yr

(358-1307 Ib lint/A)

1000

800

600

400

Lint Yield (Ib/A)

200

\/ Rye Cover No Cover

Rye cover crop @$19.01/A 3 yr avg. price = $0.714/1b



3. Crop Rotation

Interrupts cycles

o disease

o weeds

o Insects
Varies root types
Improves solil structure
Reduces airborne
sediment







Test Plot Results in Georgia

Average of 4 fields

Top 1/2” Yl =2
Conventional 0.5% 0.5%
18 years no-till/strip-till 1.8% 1.6%
(lightly disked in fall)
3 years no-till/strip-till 2.71% 2.0%

(no disking)




__Conservation
In a Farmer’s Field

Tillage Type Irrigation Rate Runoff
Conventional 0.5 Yes
Strip-tilled for 3 years ] 5°¢ No
Strip-tilled for 10 years Lt No
(Dothan loamy sand, 2% slope) Lamar Black, Millen, GA




Water Stable Aggregates

MICROBIAL AND FUNGAL.
BYPRODUCTS GLUE

DISPERSED STATE  AGGREGATED STATE
igure 2 Microbial byproducts glue soil particles into water-stable aggregates. a |




Create soil structure

Reduce erosion

Protects OM




Effect of tillage and rye cover crop on SOM

Depth (inches)

10

(afte Ir 57@?5)—/""

2

SOM (%)
3 4

No-till w/0 cover
== Conventional w/0 cover

No-till w/ cover



Soil Organic Carbon % (2003) — &=

0-12
N

0.50

0.65
0.58

0.75



Assumption of 2,000,000 pounds soil in top 6 inches with each
1% SOM = 20,000 Ibs.

Nitrogen (5% of SOM) @ $0.50 Ib N.................. $500
Phosphorus (0.5% of SOM)@ $1.03 Ib P.......... $103
Potassium (0.5% of SOM) @ $0.30 |Ib K........... $ 30
Sulfur (0.6% of SOM) @ $0.301b S......c.c.c....... $ 36
Carbon (60% of SOM) @ $0.0021IbC............ $ 24

Value of each 120 SOM for selected nutrients = $593

Data taken from Jim Kinsella and Terry Taylor, 2006



Maintain or increase litter cov r
Increase or mai ?@E uctlon
Prom A ro

Decrease the time fields are bare.

ps with high root biomass.



Reduce soil surface distur MEN I
Minimize traff I¥ IS wet

W
Asses nitor soil quality and vegetation
for |cat|on of changes in soil function

and soil health




1. Conservation Tillage

2. Cover Crops

3. Crop Rotation
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Soll
IS
our
Strength

Natural Resources
Conservation Service


http://www.nrcs.usda.gov/
http://soils.usda.gov/sqi/
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“Improved Agricultural Practices
= Sequester Carbon
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The Old Rotation

m3-y + leg
H Cont Cot
Cont Cot + N

Cont Cot + leg
m2-y + leg
m2-y +tleg + N




43 TheOld Rotation

m 3-y + Ieg
H Cont Cot
Cont Cot + N

/
yA

<A (Vo)
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Cont Cot + leg
| 2-y + Ieg
m2-y +leg + N
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The Old Rotation

m3-y + leg
m Cont Cot

Cont Cot + N

Cont Cot + leg
m2-y + leg
m2-y +leg + N




Water Stable Aggregates
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Conventlonal Tlllage S No T|II

South Georgia soil
after 3 years of no-till
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//w,_ “Old Rotation™ yield increase

(1986-2001)




Old Rotatio
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N Experiment

The Old Rotation

|. Cotton every year
I:I A. No legume/ne N (plots #1, #6)

! B. Winter legumes (plots #2, #3, 48
[] c 1201s Niacretyr. (ploc #13)

Il. Cotton-corn rotation
| | A Winter legumes (plots #4, #7)

M

B. Winter legumes + |20 Ibs.
M/acrelyr (plots #5, #9)

lil. 3-year rotation (plots #10, #11, #12)

. Cotton (legumes)-Corn
(small for grain)-Soybean

WERIE










Soil Health Card

Qualitative

Self Assessment Tool

Developed by Farmers for Farmers
Uses Farmer-Based Descriptive Terms
Helps Promote Awareness of Soil Quality

Based on Wisconsin Health Card
(Romig et al., 1995)




