Soil Health

Assessment Center

University of Missouri

Cover Crop
Cost Share Program
Soil Health Assessment Update

Service in the Land Grant Tradition

Donna Brandt
Research Specialist Lead




Update Outline

 Overview and key points of cover crop program

 Overview and key points of Soil Health
Assessment Center (SHAC)

e Qutcome/results of the first year, 2015 (MO
Fiscal Year 2016)

e Status of the second year, 2016 (MO Fiscal Year
2017)

e What is on the horizon?



Missouri Department of Natural Resources

Cover Crop Cost Share

Sheet and Rill/Gully Erosion Resource Concern

N340 Cover Crop

Purpose
Provide operatars an incentive to encourage the adoption of cover crops for reducing soil

erosion, improving water quality and soil health.

The definition of operator for the purpose of this practice is any individual farming the land, who
has incurred the expenses for the cover crops. The operator’s name should also be listed on file
with FSA as the operator of such land.

Applicability
Applies to cropland acres where row crops are grown and soil erosion needs to be prevented or
water quality and soil health improved.

Erosion Requirements =
Practice has no erosion requirements to qualify. However, pre- and post-erosion rates need to be
recorded in MoSWIMS to capture the erosion benefits of the practice.

Specifications
The completed components of the practice must meet the NRCS Standards and Specifications for

Conservation Crop Rotation (328) and Cover Crop (340) contained in the Field Office Technical
Guide.

Policies



Key Points

Encourage the adoption of cover crops to
1)decrease soil erosion,
2) improve water quality, and
3) improve soil health
Cover crops must be no-tilled or broadcast
Production crop following the cover crop must be no-tilled

Cover crop must include at least 25% cool season annual grass

Soil sample must be sent to the University of Missouri Soil Health
Assessment Center

75% cost share on soil sample; $30-40/acre/yr. up to $20,000
total per operator
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SHAC?

* Soil Health Assessment Center
(SHAC) grew from the Soil
Characterization Laboratory

— Operational since funding in
1984

— Soil analyses equipment
— Experienced personnel

 Laboratory expanded for soil
health evaluation

— Additional space,
— New equipment and analyses



Why send samples to the SHAC?

e History of DNR and the Soil
Characterization Laboratory working
together

 The Soil Health Laboratory had been
running the analyses for a couple years

* Newer analyses do not have data for
different climates and soils

e |f samples were sent to one place (SHAC)
at first, a database could be produced and
used by other laboratories in the future



2015 (Fiscal Year 2016)
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DMR — SWCP Cover Crop Cost Share Soil Health Information

Mame|s)

Arddress

Telephoneis)

E-rnail address]es)

County [where sample taken)

Tract and Field Number from Conservation Plan

Landscape position of samples (Place an X at the position which best fits the sample location)
=Ly

=
———

EE:L"'“‘— =

-— _‘_I__ =

Sampling Date

Soil series,soil mapping unit sampled (according to the cument USDA-NRCS Soil Sureey)

Crop rotation over the past 5 years

Tillage used over the past 5 years,

Plarned crop rotation for nesxt 5 years,

Planned tillage for next 5 years

Has the field previows been planted with cover crops®  Yes Mo
If yes, circle the yesrs that cover crops were plamted in the field. 2010 2011 2042 2013 2014 2015

If the field has been in continuous cover crops for more than fve years, how many years has it had cowver
crops planted?

Sample Latitude, Longitude [Optional){decimal degrees prefermed|Lat. Long.

Mame of person taking sample Soil Scientist? Yes Mo
July 22, 2015







Outcome/results
of the first year,

2015

(MO Fiscal Year

2016)




acres planted to

cover crops in
Missouri in 2015
(Fiscal Year 2016)
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Favorable Comments/ Outcomes
due to Cover Crop Plantings

 Protected soil from erosion during early
winter rains

 |Improved weed control
e Possibly reduced fallow syndrome

e Softened surface soils
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S(}ll Health 0( Yealth Assessment Results Report

N340 Cover Crops

Jhank you!

The data provided by your submitted samples will provide bassline data for the newer soil
health anakyses im Missouri.

Assessme- 6(3

University - /\

N
&*

X,
PQQ(O*\ "

This report provides you with -

. Contents _ - _ _
* Data helpful in determining the relative strengths and weaknesses of your soils' health
and function, plus lists of benefits to you as you maximize aspects of your soils' health.

_dits Summary S
T CBANIC CAMDOM. e 3 * General recommendations and management options to consider in optimizing long-term
Act.ee Carbon... . . 3 -

soil health.
Potentially Mineralizable Nrtr-::gen ...................... 5
Bray 1 Phosphorus...ooo B *  One report [in most cases) for all related farms samples. Graphs show individual field
PH... B 7 results for easy comparison among fields for all properties measured.
Catlun Exchange Capacm'r ..................................... &
Excr!angeahle Lations..... : : : 3 *  State and county averages for each analysis to help put your results into perspective.
Caln:lum_ 10 After further analysis, regional averages will be provided at
Magnesium.... - : 10 https://cafnr.misscuri_edu/scil-health/.
Potassium e ean 11
Sodium . . - - 11 - ; ; -
This report will not directly provide:

Exchangeable Auu:llt',.' .......................................... 12
Aluminum T 12 Fertilizer or liming recommendations beause samples were not taken to the standard
Hydrogen..... e - 12 6-inch depth and taken at multiple locations in the field. Results can indicate possible
BE?E Saturation...... - 12 nutriemt deficiencies or surpluses. For fertilizer recommendations submit samples to
Soil Texture. """""""""""" 12 an independent soil fertility laboratory acoording to recornmended protocol.
Bulk DENSITY - 14 Analytical methods used are described at https:/fcafnr. missouri_edu/soil-healthy.

Water Stable Aggregates. oo 15




Sample Results Summary

The tables below summarize the soil health test resufts. Pages following this summary provide information about the analyses and their
importance, management considerations, and graphs comparing results. You may want to look over the summary, read the rest of the
dooument, and then return te the summary. The Table of Contents on page 1 can direct you to specific analyses.

% Total | * % Soil | Actve | “PMN oH pH Bray 1 Bray 1 Bulk  |% Water
Sample Field Organic | Organic Carbon Phosphomus | Phosphornus | Density Siable
Carbon | Matter | {mg/Kg) | (ppm} (Salt} | (Water) | (ppm) | "“{bsiace}] (glem3) | Aggregaies
Flgi 1 3.2 55 725.0 02.0)] 6.5 7.1 X 37 0.80 ]
Fleid 2 1.1 19 318.0 240 8.7 7.2 128 25 1.18 20
Fleid 3 30 52 7520 1075 6.4 5.0 14.5 29 0.88 &7
Fleid 4 2.4 4.1 578.0 52.0) 7.1 7.6 17.3 35 0.76 35
Flgid 5 2.4 4.1 585.0 70.0] 6.3 6.5 27.7) 55 1. 20
Flgid & 1.0 17 191.0 8.0 5.7 6.3 2.8 18 1.05 28
County Averags 232 3.8 521.5 63.0/ 8.5 7.0 16.6| 33 1.00 44
Siaie Average 1.8 31 522 71.6 6.7 7.1 433 o7 1.10 3z
Sample Fiel Ei| Calcium | magnesium | Sodium | Potsssim | Aluminum | ****CEC | % Base | % Clay % Silt | % Sand Sl
{Milliequivalents per 100 g soil) Saturation Textural Class
Fleid 1 24.6 2.0 0.0 0.8 0.0 25.0 =100 28.1 55.6, 13.2] Silyy Clay Loam
Fleid 2 16.9 28 0.0 0.4 0.0 18.9 =100 28.2 591 12 7] Silty Clay Loam
Fleid 3 218 24 0.0 07 0.0 28.0| oa 27.5 529 12.6] Bilty Clay Loam
Fleid & 26.7 1.4 0.0 0.9 0.0 22.8 =100 27.0 5.5 3 6] zilty Clay Loam
Fleid 5 18.4 24 0.0 1.7 0.0 224 100 28.1 653 3.6]silty Clay Loam
Fleid & 15.8 45 0.1 0.3 0.0 21.0) o5 33.3 638 3_1]Sily Clay Loam
County Average 20.7 27 0.0 0.8 0.0 23.00 =100
Stale Average 16.3 26 0.0 0.6 0.0 18.7 =100

* Estimated by multiplying Total Organic Carbon values by 1.72
** potentially Mineralizable Nitrogen
*#* Ectimated by multiplying Bray P1 values by 2
##® % cation Exchange Capacity

Soil test ratings and interpretations within this document were made according to:
Buchholz, 0. 0., Brown, J. B, Garret, |. 0., Hanson, B. G, & Wheaton, H. M.
[2004). Soil test interpretations ond recommendotions handbook. University of
Missouri-College of Agriculture, Division of Plant Sciences.




Total Organic Carbon (TOC)

What is it? Why is it Important?

Soil TOC levels are highly correlated with soil nutrient
cycling, pore space, water holding capacity, soil microbial
activity, and nearly all aspects of soil health and soil
functions.

Percent Total Organic Carbon Versus
Percent 5oil Organic Matter

Measurements of TOC may be roughly compared to
measurements of soil organic matter (508 by multiplying
TOC by 1.72.

Soil organic matter includes elements such as hydrogen,
nitrogen, and oxygen in additien to carbon and is found in
varigus forms in the soil. Soil organic matter is usually
determined using (soil weight) loss on ignitions methods.
Some weight loss is due to loss of water associated with
clays. Different laboratories use different drying and
ignition temperatures producing varied results.

Soil TOC can be measured more accurately and precisely
than cam soil organic matter.

What are the benefits to having a large amount of
soil total organic carbon?

Soil TOC affects biological, chemical, and physical soil
properties. Larger amounts of TOC cycle more nutrients,
hold mare water, and house more microbial Biomass than
lesser amounts. The TOC and the microbes help the soil
filter, buffer, and transform inputs such as herbicides.

Management options to increase soil Total Organic Carbon:

* Decrease tillage/disturbance

*  Add manure, compost, or mulch

*  Keep vegetation growing year-round

*  Use double cropping

*  Plant cover crops

* Plant high biomass crops

* Add perennial crops or grasses to the rotation

*  Avoid burning or othenwise removing crop residues
*  Keep soil covered year-round

* Reduce zoil erosion

% Total Organic Carbon

oo 05 10 15 20 25 3o
Field 2 — 11

County dverage

State Average L-e-j}-e--a43444434444?‘44434444?‘4 1E
3

35




Why does the report only give
“management options” rather than
straight out recommendations?

The MU Soil and Plant Testing Laboratory provides fertilizer recommendations
You can’t just add 5 tons of water stable aggregates per acre to your fields

There is more than one way to accomplish goals

Home | People | Locations | Program index | Calendar | News | Publications 4H B Degrees « Courses « Continuin

Laboratory personnel don’t know the
individual farmers, their goals, their o
eq u i p me nt’ th ei r p refe rences... Soil Testing and Plant Diagnostic Services

soil testing and plant diagnostic services > soil and plant testing laboratory

Natural Lawn Home and Nutrition Families and Community Business Emergency

Expand all | Collapse all £ [w =]+
. . : . Directions Soil and Plant Testing Laboratory Contact
= : o
Little prescriptive researc h for ve 'y SpPeci fic e bbbl o o i iy bl

= Soil and Plant Testing farmers, homeowners, horticulturists, golf course managers, consultants.

. Laboratory researchers and government agencies. The laboratory provides quality testing * 23 Mumford Hall
re CO I I l I I l e n at I O n S About the laboratory and unbiased, research-based recommendations to clients for economically Columbia, Mo. 65211

viable and environmentally safe nutrient management practices.

« Phone
Soil analysis 573-882-0623
Plant analysis The laboratory analyzes about 25,000 to 35.000 field crop (farm) soil samples, o Fax
Compost analysis 5,000 to 7.000 horticultural crop (lawn and garden) soil samples and 1,000 573-884-4288
2 commercial fruits, vegetables and turf soil samples each year. Soil test reports o Email
Greenhouse growing media for samples processed through the laboratory are available online. The test soiltestingservices@missouri.edu
anatysis reports can be accessed with a password. Reports are also delivered via U.S

Soil Testing Laboratory Delta
Research Center

Manure analysis mail and email to regional specialists and clients by request. The regional

\/ater analysis specialists review and make comments if needed and send the reports to
a $ clients.

Tests and fees « P.0.Box 160

sample analysis information ; . T3 A properly collected soil sample results in Portagoville, Mo, 63573

forms : appropriate recommended rates of fertilizer and

« Phone
B timestone. 573-379-5431

Soil test results online



Means, Minimums and

Maximums
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2 milliequivalents per 100 grams i P Eray 1 |Mineralizablel  Active Particle Size Eulk | = 'Water
3 H.ClExtractable BasedFutractable| Extractable| Sum of Baszes + | Aluminumpaze Satura Organic) eH P Mitrogen Carbon Density]  Stable
4 Ca [Mg|Ma| K |Sum| Acidity | Aluminum |Cations|{ CEC| Aluminum| Saturationd Sum| CEC | Carbon| CaCl;|H0| (ppm] [ppm] mg Cikeg sail | I Clay 32 Sile % Gand| glem® |Aggregated Pllbs! acre)| Mak | K (Ibsiacre)
5 Andrew Co. Mean 193 B[ B B4 254 0.0 23.3 23.4 0.0 100 21| &E[ 70| 573 711 548.2 281 651 6.8 12 33 sl 15 475
& Andrew Co. Minimum (105 2] #3 [ #4142 0.0 16.0 14.2 0.0 80 14| 45/ 48 &0 215 3478 15.4 40.7 11 0.9 3 12f 10 234
7 Andrew Co. Marimum | #3##| B.1) ##]1.2[40.0 1.0 35.7 40.0 E.0 >100 3.3 73 AT W32 123.0 g05.0) 423 813 4.2 15 g6 286) 23 936 !
2 =
5 Atchizon Co. Mean BEE | BE | &R | 88217 0.0 19.7 217 0.0 =100 18| &38| 7.2 &7.4 61.8 462.0 226 63.5 13.6 1.0 28 135| 14 741
10 | Atchison Co. Minimum | 56| #F | & | & |12.3 0.0 16.2 125 0.0 76 06| 47|49 180 17.0 108.7 16.6 458 3.5 0.7 4 36 9 234
11 | Atchizon Co. Maximum | #88 | #7 |88 | &7 [416 0.2 245 416 2.0 =100 28| 7.5|7.8[183.2 1310 717.1 33.2 7.2 293 1.3 56 366| 3B 1,248
12
13 Buchanan Co. Mean FRE| B | B | #2225 0.0 217 22.5 0.0 =100 18| 67| 7.2 52.0 62.9 466.3 25.8 66.8 7.4 1.1 38 104 14 481
14  Buchanan Co.Minimum | ##7 | #7 | ## | ##|15.1 0.0 15.8 15.2 0.0 82 11| 51] 55 3.3 20.5 219.6 14.0 47.8 29 0.7 1 7 9 234 8
15  Buchanan Co. Maximum | #88 | #8 | ## | #8 [37.8 0.1 29.6 37.8 1.0 =100 3.2| 7.6/ 8.0{151.2 107.5 752.4 427 75.8 153 1.3 74 3oz 23 1,082
16
i7 Caldwell Co. Mean BEE | BB | &7 | #8205 0.0 214 209 0.0 58 23| 66|70 522 99.7 574.9 23.4 66.0 10.6 13 41 104 13 482
18  Caldwell Co. Minimum | 60| ## |##|#]| 7.7 0.0 10.8 7.7 0.0 71 11| 49| 53 3.8 30.5 203.0 15.5 5.6 3.4 0.6 7 g g2 156
19 | Caldwell Co. Maximum | #%% | &7 | 8% | #7|32.8 0.1 31.0 32.8 1.0 =100 40| 7.B[ 8.2) 3568 225.5 1,167.8 33.5 73.6 27.6 1.5 33 714 21 2,964
20
21 Carroll Co. Mean FRE|FR| R | #R 239 0.0 22.8 239 0.0 =100 24| 68|72 773 991 590.7 24.5 67.4 8.1 1.1 37 155 13 500
22 Carroll Co. Minimum S1| & | & | #1123 0.0 141 11.2 0.0 20 13| 51|55 3.9 37.5 284.4 16.3 50.0 3.6 0.8 10 2 7 156
23 Carroll Co. Maximum | ## | ## | ## | ## |38.0 0.0 291 38.0 0.0 =100 36| 7378|2488 156.0 1,009.4 30.7 75.0 24.6 1.6 &8 498 22 1,092
24
25 Clay Co. Mean BRE | BE || &R 227 0.0 23.4 227 0.0 96 23 6.4| 68| 50.5 759 547.1 26.5 69.0 45 1.3 52 101 11 445
2 Clay Co. Minimum TO| & | 88| & 5.1 0.0 10.8 8.1 0.0 24 14| 52|57 112 29.0 296.6 18.7 58.9 2.1 1.0 10 22 7 224
27 Clay Co. Maximum FRE|FR|8E| &7 334 0.0 33.1 33.4 0.0 =100 4.1 6.9 7.4| 165.6 196.0 996.5 33.0 75.8 6.9 1.5 24 33 13 1,014
23
29 Clinton Co. Mean FRE| R || & 220 0.0 215 220 0.0 =100 19 66| 7.2 7 E7.6 485.4 27.8 59.9 123 11 a0 39 13 451
30 Clinton Co.Minimum S.0| 7| & | #|10.2 0.0 10.5 10.2 0.0 28 10| 52|55 7.4 2.0 190.3 16.5 23.0 2.1 0.6 5 15 & 156
31 Clinton Co. Maximum | #58 |88 | & | #2500 0.0 280 29.0 0.0 =100 25 7.2| 7.8 916 121.0 6840 33.3 75.7 450 14 a7 133 21 1,326
32
33 Davies Co. Mean #EF | BE | R | #7223 0.0 226 223 oo 98 25 65| 69| 442 91.0 EB4.6 233 63.0 137 1.4 41 a3 11 427
34 Davies Co. Minimum S.4|## |58 |&F (114 0.0 14.1 115 0.0 20 13| 49|52 4.9 39.0 3211 15.8 48.1 3.0 1.1 12 10 4 156
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e 6 Train-the-Trainer Workshops
on the reports
e 2in NWMO
e 1 eachin NEMO, ECMO,
SEMO, and ECMO
e About 160 Participants in
Workshops

e University of Missouri
Research Center Field Days
e Produced traveling displays
with region-specific panels
* Missouri State Fair
Laboratory Tours




Progress on the
second year,

2015

(MO Fiscal Year




2015 (MO Fiscal Year 2016)

2016 DNR — SWCP Cover Crop Cost Share Soil Health Information

Sadl Sampling for the Viissoari Department of Matural Resounces Hamati]
Sall and Water Conservation Pregram (W CF) rm—
Cover Craps Cost-Share Program
Soil Heplib Assessmends E-mall ciirmmes]
The Following s a listing of the individual sodl assessmenis that will be emphoved for soil heald County fwfeni damph Lk,
analysis for the Mol¥NE S0il and Water Program®s cover crops cost share program: Fares, Tract, ared Fiald Nesribsars e o Flan
Lmitial Stamdard Seil Healih Fackage S99 [ A
*  Simplified Partucle Sie Landszaps pesiition of samipis [Place an % at the poition shich b fits the samels beasin]
s Anive Carbon —— s
& Total Organic Carbon {alss converted to Organie bmter) T —
& Mineralizable Mitrogen
& Wer Agpegate Stabality Sampiing Data, .
& pH [szh and water) Soul sirmafiol ir urit it | um-w_w___;;llJl_lr-_
& Effective Cmion Exchange Capacity plus exchangeshle bases - - -
s Effective Hase Saturmtion
s Exchangeshle Al
s PMam Avadlable Phosphons Sarrshe Latitudi, Locgtade |Optisn all|dhecimnal dhgrind pralierid) Lae, Lavg,
. MEDE‘.R Crog molation csar the past S years,
Follow-1p Stxndurd Soll Heslib Pa 570
*  Active Carbon Tillags whindl dreir Uhas sl & i,
& Total Organic Carbaon {alse converied io Organie M)
& Mineralizable Mitrogen
- meﬂ? Hanred cros rotatesn for nie 5 yiar,
s pH (sah and waler)
s Effective Cmion Exchange Capacity
s Effective Hase Saburation Blarrad rillass far neat & wars
s Exchangeshle Al
& Plm Avaslable Phosphons
& Bulk Density B prioe covers crogn in this fekdl?  Ya ke By, which peaes? 2000 2081 M2 B0E3 M4 AMS

The instizl siondard package will be matimed befire seeding cover crops in vear 1. [ the W i eonlinusii ciwi & of b 5 i, Bow sy bl i
landowwner will be receiving cost-share on the same field where the matial smndard test was

sampiled ot least 3 vears afier the mitial 10, and the field comained cover oops mallthe | | T

previous years, then samples for the follow-up standard padiage 1est will need to be taken from
the field. The follow-up sampling site must be taken n the smme locaton of the field 2 the
orggnal sampling site.

Mame ol pirson Lacing wamele




Year Two

 The bulk of the samples came later in the year

e Approximately 950 samples

* 67 counties

e 3 new counties—Dunklin, Hickory, and Scot

e Have begun sending out reports

e Will attempt to further automate reports and
send them out as they came in

e Second year of cover crops does not require a
sample

 Have applied for a minigrant to look at the
affects of manure on soil health



On the Horizon...

Missouri Natural Resources Conference

* Presenting at the Missouri Natural Resource | esonn et Resotees omtarenee
ke rganlze y e O.W. e ‘ap ero e Soll an
Co nfe re n ce Water Conservation Society

Save the dates!
February 1st, 2nd, & 3rd, 2017 at Tan-Tar-A Resort in Osage Beach Missouri.

See you next year!

* Plan to present Posters at lowa Soil Health
Conference

* Will continue to analyze data collected during the
first year and add in second year data

Thank you to our paid sponsors for the 2016 conference!

* Looking at landscape position soil texture MLRAs

[OWA STATE UNIVERSITY
Extension and Outreach

2017 Soil Health
Conference

e Histograms what management produced best SelL s Siiae=]
outco mes “,"illdmg Soil l"k'.lllh for Healthy

Environment and Farm Profitability
February 16-17, 2017
B Scheman Bullding, Ames, lowa

e Training TGA

* “Mop Up” Soil Health Assessment Training in




Big Picture

Graziers have expressed interest in
soil health parameters in pastures
and hay land

Interest has been expressed in soil
health parameters in vegetable

cropping

)

nue working with NRCS looking

25 of



Questions
or
Comments?



