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590 Nutrient Management

NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

NUTRIENT MANAGEMENT
(Ac.)

CODE 590

DEFINITION * municipal and industrial biosolids and other
organic by-products

* compost

* waste water

+ organic matter and soil nutrient availability

« removal of crop materials

* irrigation water.

Managing the amount (rate), source, placement
(method of application), and timing of plant
nutrients and soil amendments.

PURPOSE

« To budget, supply, and conserve nutrients for Documents cited in this standard may be

plant production. periodically updated or replaced. Use the most
recent version available. Find additional
technical information on nutrient management at
www.agronext.iastate.edu/soilfertility.

+ To minimize agricultural nonpoint source
pollution of surface and groundwater
resources.

* To properly utilize manure, municipal and Soil Sampling, Testing, and Analysis
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Each state was required to modify their 590 standard to account
for phosphorus loss assessment when animal waste was part of
the nutrient management plan by using one of three methods
presented below:

(1) a site specific assessment using a phosphorus index,

(2) a soil-specific phosphorus threshold level, or

(3) soil test phosphorus recommendations

I F_Lro_N....par

/O T h h H ~ Gm 7 11:26 AM
3 A m Z i
ype here to searc ' r2s o

ist

2



File

| DL Osmond.pdf - Adobe Reade
Edit View Document Toeols Window Help

USDA NRCS 590 Standards:
Comparing Ratings of Southern P Indices
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Comparing ratings of the southern
phosphorus indices

D.L. Osmond, M.L. Cabrera, S.E. Feagley, G.E. Hardee, C.C. Mitchell, P.A. Moore Jr., R.S. Mylavarapu,
J.L. Oldham, ).C. Stevens, W.0. Thom, F. Walker, and H. Zhang

ABSTRACT: The use of site assessment indices to guide agricultural phosphorus (P) nutrient
management has been widely adopted in the United States. This study compares P-index
ratings from 12 southern states (Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana,
Mississippi, New Mexico, North Carolina, Oklahoma, South Carolina, Tennessee, and Texas) on
fields representing three dominant southern agricultural systems: upland pasture, upland
cornfield, and artificially drained field. The structure of each P-index varied enough to produce
widely divergent ratings when applied to similar scenarios where individual factors (such as soil
test P, poultry broiler litter application rate, or buffer absence or presence) were adjusted across
a broad range of P-index input values. Variation in P-index ratings was the unique combination
of each state’s selected factors, weighting of the factors, and factor combination (added,
multiplied, or a mixture of both addition and multiplication). Although the flexibility of and
differences among the southern states’ P-indices result in dramatically diverse P-index ratings
for the same set of conditions, the diversity in P-index construction allows for indices designed
to match individual state conditions and concerns. The substantial differences in P-index results
identified in this survey highlight the need for close coordination between states in revising
P-indices if they are to be applied across state lines.

Keywords: P-index, Southern CSREES region

Nutrient management policy in the United
States is framed by the U.S. Department
of Agriculture (USDA)— Natural Resources
Conservation Service (NRCS) Code 590
(USDA/NRCS, 1999). This policy, stem-
ming from a joint agreement between the
U.S. Environmental Protection Agency

intent of the P-index is that conservation and
nutrient management planners will use it to
identify critical sources of P loss in agricul-
tural watersheds, and to evaluate alternative
management options to reduce these risks
(Lemunyon and Gilbert, 1993). Nearly all
states have embraced the P-index approach.

loss, soil test P and P application rate, are
quantified (Sharpley et al., 2003). In addi-
tion, some states, such as Georgia, Arkansas,
Iowa, and North Carolina have developed
“predictive” P-indices, or loading models,
that calculate edge-of-field P loss in kg P
hat yr.

Other factors, such as resources available to
individual states and priorities of experts
involved in P-index development commit-
tees, helped to shape each state’s final
P-index. For example, Alabama adopted a
very simple P-index that could be completed
on paper (Charles Mitchell, personal commu-
nication), whereas North Carolina placed a
priority on ensuring that their P-index

reflected the most advanced scientific under-
standing of P transport (Carroll Pierce, per-
sonal communication). Elsewhere, Tennessee

Deanna L. Osmond is professor of soil science in
the Department of Soil Science at North Carolina
State University in Raleigh, North Carolina. Miguel
L. Cabrera is professor of agronomy in the Depart-
ment of Crop and Soil Sciences at the University of
Georgia in Athens, Georgia. Sam E. Feagley is a
professor of soils in the Department of Soil and
Crop Science at Texas A&M University in College
Station, Texas. Gene E. Hardee is a conservation
agronomist in South Carolina's U.S. Department of
Agriculture, Natural Resources Conservation
Service in Colombia, South Carolina. Charles C.
Mitchell is a professor of soil science in the Depart-
ment of Agronomy and Soils at Aubum University in
Aubumn, Alabama. Rao S. Mylavarapu is an associ-
ate professor of soil and nutrient management in
the Soil and Water Science Department at the Uni-
versity of Florida in Gainesville, Florida. Philip A.
- .

a soil scientist in the Poultry Produc-
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SERA-17 Responds to NRCS’ Proposal to Use APEX

RevisioN oF THE 590
NUTRIENT
MANAGEMENT
STANDARD:
SERA-17

RECOMMENDATIONS

Southern Cooperative Series
Bulletin Na. 412
A Publication of SERA-IEG 17
A USDA-CSREES Regional Committee
Minimizing Agricultural Phosphorus Losses
for Protection of the Water Resource

Organization to Minimize ol
Phosphorus Loss from Agriculture SERA-IT



Regional CIGs to Assess and Refine P Indices

* Chesapeake Bay: DE, NY,
PAVA, & WV

e Heartland: IA, KS, MO, & NE

e Southern: AL, AR, FL, GA, LA,
KY, MS, NC, OK, SC, TN, & TX

e National synthesis project



Southern Phosphorus CIG to Assess and
Refine P Indices (69-3A75-12-182 ): Objectives

1.

Determine pre-existing watershed or plot-scale (11) sites
where accuracy of P Indices to estimate site P loss potential
can be evaluated.

Compare fate and transport models against water quality
data from benchmark sites.

Compare predictions of P-Indices to water quality data from
benchmark sites.

Compare predictions of P Indices against fate and
transport water quality models (APEX, TBET, APLE) and
water quality models against each other.



Results Southern States CIG

°* RUSLE 2 estimates of
erosion were up to an
order of magnitude
greater than measured
values

°* NRCS P loss ratings »
"Low < 2.2 kg ha' yr
"Moderate 2.2 to 5.5 kg ha! yr 40
"High > 5.5 kg ha' yr
* How did tools compare 20
with NRCS P loss
ratings? 0

R

[P < P

LAV TT
g

Percent correspondence
with NRCS loss rating

i 64
61
52
B 48
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y=-121x+57.9 R>=0.86
y=-1.36x+60.8 R>=0.99
y=-2.63x+73.4 R>=0.88
y=-1.39x+52 R*>=0.96

=-23x+84.8 R*=0.99

y=-0.88x+68.1 R*=10.98
y=-0.95x+35.4 R>=0.96

-1.01x+50.2 R*=0.99

FRST Began with Southern

Soil Fertility Working Group

Corn

y=-1.29x+70.4
y=-0.84x+42.7
y=-19x+64.4 R*=0.90

y=-0.97x+53.6
y=-1.24x+44.1
y =-0.88x + 68.1
y=-0.91x+34.2

y=-122x+61.2

R>=0.94
R>=0.87

R2 = 0.96
R? =0.92
R® = 0.98
R? =0.97
R =1

Hay

60
P (mg kg!)

80

(4

(June 2018)

Zhang, H., J. Antonangelo, J.H. Grove, D.L. Osmond,
S. Alford, R.J. Florence, G. Huluka, D.H. Hardy, J.T.
Lessl, R.O. Maguire, R.S. Mylavarapu, L. Oldham, E.M.
Pena-Yewtukhiw, T.L. Provin, N.A. Slaton, L.S. Sonon,
D. Sotomayor, and J.J. Wang. 2020. Soil Test Based P
and K Rate Recommendations across the Southeast:
Similarities and Differences; Opportunities and
Challenges. Soil Sci. Soc. Am. J.

DOI: 10.1002/saj2.20280

And others in attendance: AL: R. Prasad; AR: A. Sharpley;
GA: M. Cabrera, G. Harris; KY: C. Bolster (ARS), B. Lee,
J. McGrath, E. Ritchie, F. Sikora; MS: K. Jones, L., J. Ramirez;
OK: B. Arnall; SC: B. Farmaha; TN: F. Walker; TX: S. Feagley,
J. Mowrer; PA: John Spargo and Pete Kleinman

USDA NRCS 69-3A75-17-45



Relative yield

Results of Critical Soil Test Value Discussion

Crop responsive soil test range Nonresponsive range

Recommendation = sufficiency rate none

Critical soil test value

Soil test level



Results of Critical Soil Test Value Discussion
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Another Way:

Work Across State Lines Using “Big Data”

BFDC Interrogator

Wheat crap near Kapunda, SA, 0 Geographic Web Solutions

The BFDC database holds extensive historic data for 4036 key
nitrogen (N), phosphorus (P), potassium (K) and sulphur (S) trials
for different grain crops and sol lypes fram over 1240 geagraphic
locations across Australia. Each trial has a soil test and relative
grain yield data that enable users 1o delermine the critical soil test
values for a range of management and growing conditions. These
include farming system, growing season rainfal and paddock
history.

The trial sites are geo-referenced within the the database. A user
can specify trials of any geographic area by drawing a polygon on
the map. Map layers showing rainfall isohyets, crop yield maxima,
trial soil type, and nutrient responsiveness can assist the user to
best judge the geographic area of interest.

The |ﬂ‘&ﬂ’0gﬂt0f helps users to interpret soil test results for N, P, K
and S. It does not pravide a fertiliser recommendation. All users are
encouraged to consult a Fertcare Accredited Advisor for fertiliser
management advice.

The BFDC project is supported by the Grains Rasearch and
Development Corporation. It is led by NSW DPI and includes
substantial collaboration with the fertiliser industry, consultants,
state and federal agencies, agribusiness, and universities. These
collaborators have contributed the data held in the database

i GEOGRAPHIC WEB ¢
Powered by Geographic Web APHIC WEB €

Long term trials Annual trials Home

Curertly logged in as: Sarah  Logoul  Change password

Changs contact details

Map trial sites by:

o Australian Soil Classification <= Relative yields - Maximum yields

To choose a new region of more limited extent, draw a polygon on the
map.

Graph soil test value by:
o Relative Yield - Yield Increase

Choose soil test and sample depth:

(P Colwell mg/kg (636) %) (0-10cm (522) %)

View data relationship:

The trial sites for the graphed points will also appear on the map.

o Plot data by crop < Plot data by soil type = Tabulate data

Limit max soil test value: (enter max soil test value for the plot)

— Limit relative yields to most the most responsive per trial

Soil test-crop response trials

Soil test-crop response calibrations
264 P trials with 522 relative yields fit your initial

selection criteria. Their locations with Australian Soil
Class are plotted on the map.

List selection summary information

Map trial sites by:

o Australian Soil Classification  Relative yields
Maximum yields

To choose a new region of mare limited extent, draw a
polygon on the map.

Graph soil test value by:
o Relative Yield  Yield Increase

Choose soil test and sample depth:

(P Colwell mg/kg (638) #)(0-10cm (522) %)

View data relationship:

The trial sites for the graphed points will also appear on
the map.

o Plot data by crop ~ Plot data by soil type - Tabulate
data

Limit max soil test value:
value for the plot)

(enter max soil test

Limit relative yields to most the most responsive per
trial

Filter data relationship:

Above Below
Gpwing season mm mm
rainfall:
Stored profile water: mm mm
Maximum grain yield: vha tha
Soil pHCaCI2:
Soil organic carbon: % %

Trial Quality: | A class quality trials only %

Tillage -
system: (Any =
Nutrient Any ry
Last land A r
use: .
Any
Fallow :ong E;lZmnn:’:\s ({;25';
nistory: ong >12 months

short 3-7months (166)
short < 3months (106)

S seess
Subsoil nutrient effect [7)

Subsoideptn (om)
Soil test value

(enter a number)

Plot by subsail nutrient level  Tabulate data

% Relative Tield

Soil test calibration:

B0% Relative Yield: 11.0 (8.4
-14.0)

90% Relative Yield: 15.0
(12.0-19.0)

95% Relative Yield: 19.0
(14.0-24.0)

Data filters:

Optional Layers | Legend

australian soil class

calcarosol chromosol
= ferrosol

dermosol
kandosol
kurosol = podosol
rudosol  sodosol

58 Relative Yields for P

s w0 o o de w0 1w
Soil P Colwsll mg/kg (0-10€m)

Correlation R: 0.6

7.4)

Regression equation: X =
o(2.2173(arcsin(sqr(y/100))) + -0.064141)

70% confidence limit at 90% Relative Yield: 15.0
(18.0-17.0)

Slope RY(50-80): 5.4 (3.4 -



Another Way:
Work Across State Lines Using “Big Data”

o =F ¥
414 P trials fit your initial selection criteria. Their locations with Australian Soil Class are t‘r;
plotted on the map. oLy “t

You
print
405 P Treatment Series
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Sha
| m Vertosol e Vertosol black « Wertosol brown  Vertosol grey = Vertosol red ——best fit(405 points) 3 of
H Soil test calibration: '
Refi B0% Relative Yield: 14.0 (12.0 - 16.0) Correlation R: 0.61 Slope RY(50-80): 3.4 (2.9 -3.9)
90% Relative Yield: 22.0 {200 - 240} Regression equation: x = 3[3-0334(3m3iﬂ(3m(!‘”00])] +-0.77839)

Tryi 95% Relative Yield: 29.0 (26.0 - 32.0) 70% confidence limit at 90% Relative Yield: 22.0 (21.0 - 23.0)
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Fertilizer Recommendations Support Tool (FRST):
A Foundation for Modernizing Fertilizer Recommendations

Goal of FRST
To advance the accuracy of soil-test-based fertilizer
recommendations by developing a database and decision tool from which recommendations can
be scientifically developed and defended as best management practices.

Objectives of FRST

Develop a community of practice to galvanize interest and participation around soil fertility.

2. Develop a searchable tool that provides soil test correlation and calibration graphs with
statistical confidence intervals for the area of interest (general users). The first step will be
to identify the soil test level above which there is no response (correlation) and the next
step will be to provide rate recommendations when there is a response (calibration).

3. Provide data for nutrient management scientists and modelers for in-depth analysis of soil
test calibration and correlation data (researchers).
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FRST Project Collaboration: 2018-2022
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FRST Project Collaboration: 2018-2022
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uy-in from the “community”

- In-person meetings 2019, 2020
- Monthly conference calls
. Volunteers for specific activities
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FRST Project: Step-wise activities

Survey of land grant faculty on current soil test practices and
recommendations (Spargo

. Define a minimum dataset requirement for soil test correlation and

calibration trials (Slaton)

. Collect legacy soil test correlation and calibration data and develop an

accompanying relational database (Lyons and Arthur)

Determine the most appropriate relative yield definition for FRST
(Pearce, Lyons and Slaton)

Collaborator soil test fertility trials 2021 (Osmond and Lyons)
Sampling depth study (Culman and Spargo)
Modeling soil test correlation data

Develop a user-friendly, searchable interface (decision tool) and
internal structure that allows for input, output, and geospatial context
(Buol, Arthur and Osmond)
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FRST Project: Step-wise activities

. Survey of land grant faculty on current soil test practices and

recommendations (Spargo) — almost complete

. Define a minimum dataset requirement for soil test correlation and

calibration trials (Slaton)

. Collect legacy soil test correlation and calibration data and develop an

accompanying relational database (Lyons and Arthur)

Determine the most appropriate relative yield definition for FRST
(Pearce, Lyons and Slaton)

Collaborator soil test fertility trials 2021 (Osmond and Lyons)
Sampling depth study (Culman and Spargo)
Modeling soil test correlation data

Develop a user-friendly, searchable interface (decision tool) and
internal structure that allows for input, output, and geospatial context
(Buol, Arthur and Osmond)



National Land Grant University Soil Fertility Survey:
Goals

Goals are to gain a better
understanding of the current
status of soil testing across the
U.S. to direct collaborative
efforts among states and
regions, and to identify where
opportunities exist to Collect Information About:
harmonize recommendation * analytical methods

guidelines. * fertilizer recommendations and
philosophy used

e status of correlation/calibration data



National Land Grant University Soil Fertility Survey:

Overview
General Test methods
Public soil test service lab? Sampling guidelines
FTEs working on calibration Macro and micronutrients
Sources of funding OM, NO; and Cl

pH and acidity
Recommendations

P and K calibration status Miscellaneous topics
Soil health

Proficiency testing

Critical and cutoff levels for important
crops

Philosophy and terminology



National Land Grant University Soil Fertility Survey:
Participation

M Complete
W NA

By June 2"9, 2020 we
logged 60 responses
representing 48 states and
Puerto Rico




National Land Grant University Soil Fertility Survey
Results: Corn Phosphorus Calibration Year
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National Land Grant University Soil Fertility Survey
Results: Corn Potassium Calibration Year

Northern Mariana P Ri
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FRST Project: Step-wise activities

Survey of land grant faculty on current soil test practices and
recommendations (Spargo

. Define a minimum dataset requirement for soil test correlation and

calibration trials (Slaton) - complete

. Collect legacy soil test correlation and calibration data and develop an

accompanying relational database (Lyons and Arthur)

Determine the most appropriate relative yield definition for FRST
(Pearce, Lyons and Slaton)

Collaborator soil test fertility trials 2021 (Osmond and Lyons)
Sampling depth study (Culman and Spargo)
Modeling soil test correlation data

Develop a user-friendly, searchable interface (decision tool) and
internal structure that allows for input, output, and geospatial context
(Buol, Arthur and Osmond)



Development of a Minimum Dataset Protocol for
Soil Test Correlation and Calibration Trials

Standardize information/data that

should be collected to guide soil-test

correlation and calibration research
Consensus among scientists

Guide research protocols and publication
of research results

Qualify data for inclusion in meta-analyses d rxii! )Lﬁ >
Promote good science but not be overly - \jJ |
restrictive i

Required vs recommended data
- Facilitate data sharing




Minimum Dataset Organization

Data origin and ownership

Soil sample collection and processing
details

Soil analysis and properties
Metadata

Trial & treatment description
Cropping system metadata
Field management

Location & weather

Harvest details

Experiment design, structure and
analysis

Data

Means vs plot-level data

Received: 23 May 2021 | Accepted: 14 September

DOL: 10.1002/5ai2. 20338,

Soil Science Society of America Journal

Minimum dataset and metadata guidelines for soil-test
correlation and calibration research
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Minimum Data Set — Soil Properties

Level of Measurement®

Minimum Data Single Year Multi-Year

Soil property Set Category @ Trial Trial Data © Units Comments
Soil pH Required Block Treatment |n, y, SE -- See Footnote ¢
Soil organic . Block Treatment |n, y, SE |g kg’ See Footnote ¢

Required

matter
Soil-test P Required Block Treatment |n,y, SE |[mg kg’ See Footnote ¢
Soil-test K Required Block Treatment |n, y, SE |mg kg’ See Footnote ¢
Soil-test Ca Required Block Treatment |n,y, SE |[mg kg’ See Footnote ¢
Soil-test Mg Required Block Treatment |n, y, SE |mg kg’ See Footnote ¢
Soil-test Na Recommended Site Site u mg kg’ See Footnote ¢
Particle size Recommended Site Site u g kg’ See Footnote ¢
Exch. acidity Recommended Site Site U cmol. kg | See Footnote ¢
SOl butter P R Commended | G i for o Gorr ek Bstatraser Recoeret et st Ot

if possible.

bLevel of measurement abbreviations, SYT, single year trial; MYT, Multi-year Trial; B, Block (or replicate); S, Site; T, Treatment;

¢Data abbreviations: n, observation number; y, mean; SE, standard error of mean

d InAliida mathad rafaranca and madificatinne inctritmant manitifactiirar and madal and lakhAaratAars \ar

hoare analvieie wwnae ~rAnAII~AtaA
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FRST Project: Step-wise activities

Survey of land grant faculty on current soil test practices and
recommendations (Spargo

. Define a minimum dataset requirement for soil test correlation and

calibration trials (Slaton)

. Collect legacy soil test correlation and calibration data and develop

an accompanying relational database (Lyons and Arthur) — on-going

Determine the most appropriate relative yield definition for FRST
(Pearce, Lyons and Slaton)

Collaborator soil test fertility trials 2021 (Osmond and Lyons)
Sampling depth study (Culman and Spargo)
Modeling soil test correlation data

Develop a user-friendly, searchable interface (decision tool) and
internal structure that allows for input, output, and geospatial context
(Buol, Arthur and Osmond)



FRST Database Development

Collaborative

i g i groeend

Soil-test P and K correlation and calibration data | ==
Microsoft Excel multi-tab spreadsheet 1ER

] A Staatard Liuir o lnloimation
. Relational structure ==

- Hosted by AgCROS; cataloged in NAL Ag Data Riages
Commons 5

1 Wt Peymmoans

Iterative =i =

Data collected from many sources

- Journal articles, extension and research bulletins, o
conference proceedings, dissertations and theses, it i M

B RRAREARRAARAARRARESR
FiEREEEREEEEEEEEREEREE

I EHECHEE S EEEEESEEEEEE

spreadsheets, and word-processing documents
« Raw and summarized



FRST Database Development: Data Sources
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FRST Database Summary

Trials > 1,300 Years 1949 - 2021

Crops Alfalfa, bahiagrass, P methods | Mehlich-1 & -3, Bray-1 & -2, Olsen,
bermudagrass, camelina, corn, Morgan, Modified Morgan, MS Soil
chickpea, soybean, clover/grass Tgst (Lancaster), aqetlc acid, resin,
mix, cotton, flax, lentil, pea, Pi, water, double. acid, total P,

eanut, rice, sorghum, sugarcane Oxalate, ammonium acetate,

P ’ ’ J » SUY ’ Haney, Truog, sodium acetate,
sweet potato, wheat oxalate. AB-DTPA

States AL, AR, CO, CT, DE, FL, GA, |K methods | Mehlich-1 & -3, ammonium acetate,

A, KS, LA, MA, MD, ME, M,
MN, MO, MS, MT, NC, ND,
NE, NH, NJ, OH, OR, PA, RI,
SC, TN, TX, VA, VT, WA, WI,
WV

nitric acid, saturation, rate of
release, MS Soil Test (Lancaster),
Olsen, Morgan, Modified Morgan,
resin, tetraphenylboron, calcium
chloride

> 100 articles, dissertations, and bulletins currently on file to be entered. Updated October 2021.




FRST Legacy Data
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FRST Project: Step-wise activities

Survey of land grant faculty on current soil test practices and
recommendations (Spargo

. Define a minimum dataset requirement for soil test correlation and

calibration trials (Slaton)

. Collect legacy soil test correlation and calibration data and develop an

accompanying relational database (Lyons and Arthur)

Determine the most appropriate relative Yield definition for FRST
(Pearce, Lyons and Slaton) — almost complete

Collaborator soil test fertility trials 2021 (Osmond and Lyons)
Sampling depth study (Culman and Spargo)
Modeling soil test correlation data

Develop a user-friendly, searchable interface (decision tool) and
internal structure that allows for input, output, and geospatial context
(Buol, Arthur and Osmond)



Relative yield

Importance of Relative Yield

Crop responsive soil test range Nonresponsive range

Recommendation = sufficiency rate none

Critical soil t'pst value

Soil test level



Soil Test Calibration and Correlation Trials:
Yield
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Soil Test Calibration and Correlation Trials:
Relative Yield
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Basis of the “Relative Yield” Study

Problem: Relative yield (RY or %Y) common crop response metric
- BUT many definitions exists

« AND unclear which to use and if downstream effects on critical
soil test concentrations, etc.

Objectives:

- To compare the multiple definitions of Relative Yield, their

advantages, limitations, and influence on downstream results such
as critical soil-test concentrations.

» The ultimate goal of this analysis is to guide which definition(s) will
be used in the Fertilizer Recommendation Support Tool (FRST).



Relative Yield Definition for FRST: Participation




68

78

81

Relative

Label for Analysis Formula for RY,"

express as %, multiply by 100

MAX

MAXF

MEANF

TOP2

MAXRATE

MEAN

MEAN-SET

FITMAX

STATMAX *

ield Definitions and Sources

Definition*

mean yield of control treatment plots divided by ...

Arithmetic

Maximum among all treatment yield means (including control) Rouse (1968)

Bolland et al. (1989)
Maximum among fertilized treatment yield means Slaton et al. (2010)

Williams et al. (2018)
Mean yield of fertilized treatments Mallarino & Blackmer (1992)
Mean of the top 2 yielding treatments Mallarino & Blackmer (1994)
Mean yield of plots receiving maximum rate treatment Barbagelata & Mallarino (2013)
Mean yield of all treatments (including control) Clover and Mallarino (2013)
Mean yield of treatment j set by researcher, Cope (1981)
being specific to experimental question Heckman et al. (2006)

Model-based

Fitted minimum AND fitted maximum yield from site-year-specific modeling Bell et al. (2013)
Dyson et al. (2013)
Mean of all treatment yield means that are statistically similar to or greater than the yield-maximizing rate estimated by the Clover and Mallarino (2013)

best fitting model



Relative Yield Equations

Y /A;
Y /A >0;
Y /Yrate O’
Yol (A+Agngp);
Y lYmax’
Y /YaII’
RY = Y,/Y];
fitted YO/fitted A;
RY= Yo/(Yyy ...t Y

rate

n,ss/n)



0~ O v

FRST Project: Step-wise activities

Survey of land grant faculty on current soil test practices and
recommendations (Spargo

. Define a minimum dataset requirement for soil test correlation and

calibration trials (Slaton)

. Collect legacy soil test correlation and calibration data and develop an

accompanying relational database (Lyons and Arthur)

Determine the most appropriate relative yield definition for FRST
(Pearce, Lyons and Slaton)

Collaborator soil test fertility trials 2021 (Osmond/Lyons) — complete
Sampling depth study (Culman and Spargo)
Modeling soil test correlation data

Develop a user-friendly, searchable interface (decision tool) and
internal structure that allows for input, output, and geospatial context
(Buol, Arthur and Osmond)



FRST 2021 Soil Test Trials: Participation

2021 Soil Test Correlation and Calibration Trials by FRST Collaborators

@
Bryan Hopkins

® Increase project

Bob Miller

S inclusion

sryan opins '~ G ® Generate needed

i cerme Sivocuman o8 |8 ghmyshaters state soil fe rtility

it L. data
i o Luke Gatbon ® Provide additional
Shupinder Famate information for the
FRST database
R e Test upload tool

Nutrient of Interest P
kK WP David Sotomoyer

Source: FRST + Created with Datawrapper
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FRST Project: Step-wise activities

Survey of land grant faculty on current soil test practices and
recommendations (Spargo

. Define a minimum dataset requirement for soil test correlation and

calibration trials (Slaton)

. Collect legacy soil test correlation and calibration data and develop an

accompanying relational database (Lyons and Arthur)

Determine the most appropriate relative yield definition for FRST
(Pearce, Lyons and Slaton)

Collaborator soil test fertility trials 2021 (Osmond and Lyons)
Sampling depth study (Culman and Spargo) — on-going
Modeling soil test correlation data

Develop a user-friendly, searchable interface (decision tool) and
internal structure that allows for input, output, and geospatial context
(Buol, Arthur and Osmond)



Define a correction factor that can used
to estimate equivalent soil test levels
(and critical ranges) for different depths
based on different metadata:

FRST Sampling Depth Study: End Goal

Cropping system
Management
Region/soil type

120

[
-
o

(0]
o

1N
o

N
o

Mehlich 3 P (0- to 20-cm), mg/kg
o)
o

o

20 40 60 80 100 120
Mehlich 3 P (0- to 10-cm), mg/kg



FRST Sampling Depth Study: Objectives & Sampling

Objectives
 Determine the relationship between soil test P and K at varying soil sample depth
e Use different sampling methods to determine soil test levels at varying depths

20 ft
4 — |
5 @D
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® ®
°, s B =
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]
(:) (e
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Diagram, Steve Culman



FRST Sampling Depth Study:
Participation and Logistics

Logistics |
e 5-10 fields per | T Schedule
state . | * Deadline for

* Samples to PSU for sample submission

Mehlich 3, OM, April 31

pH; if northeastern « Data analysis, early
state to Maine for fall 2022

Modified Morgan; * Results, early

if pH>7.2 to KSU winter 2023

for Olsen
* Western states
add a depth, 8-12”
 Metadata
collected
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FRST Project: Step-wise activities

Survey of land grant faculty on current soil test practices and
recommendations (Spargo

. Define a minimum dataset requirement for soil test correlation and

calibration trials (Slaton)

. Collect legacy soil test correlation and calibration data and develop an

accompanying relational database (Lyons and Arthur)

Determine the most appropriate relative yield definition for FRST
(Pearce, Lyons and Slaton)

Collaborator soil test fertility trials 2021 (Osmond and Lyons)
Sampling depth study (Culman and Spargo)
Modeling soil test correlation data — just starting

Develop a user-friendly, searchable interface (decision tool) and
internal structure that allows for input, output, and geospatial context
(Buol, Arthur and Osmond)



Determining the Model for Critical Soil Test Value
Selection in FRST (Soil Test Calibration)
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Determining the Model for Critical Soil Test Value
Selection in FRST: Participation




0 ~ o U

FRST Project: Step-wise activities

Survey of land grant faculty on current soil test practices and
recommendations (Spargo

Define a minimum dataset requirement for soil test correlation and
calibration trials (Slaton)

Collect legacy soil test correlation and calibration data and develop an
accompanying relational database (Lyons and Arthur)

Determine the most appropriate relative yield definition for FRST
(Pearce, Lyons and Slaton)

Collaborator soil test fertility trials 2021 (Osmond and Lyons)
Sampling depth study (Culman and Spargo)
Modeling soil test correlation data

pevelo? a user-friendly, searchable interface (decision tool) and
internal structure that allows for input, output, and geospatial
context (Buol, Arthur and Osmond) — just starting



FRST Decision Support Tool and AgCROS

Output
(Data & Graphs)

Principles of model
development:

ERST * Resides in neutral
Decision Support Space

Tool * Software “perpetuity”
* Credit for contribution

Ag Data FRST Other
Commons Database Data
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FRST Project: Step-wise activities

Survey of land grant faculty on current soil test practices and
recommendations (Spargo

. Define a minimum dataset requirement for soil test correlation and

calibration trials (Slaton)

. Collect legacy soil test correlation and calibration data and develop an

accompanying relational database (Lyons and Arthur)

Determine the most appropriate relative yield definition for FRST
(Pearce, Lyons and Slaton)

Collaborator soil test fertility trials 2021 (Osmond and Lyons)
Sampling depth study (Culman and Spargo)
Modeling soil test correlation data

Develop a user-friendly, searchable interface (decision tool) and
internal structure that allows for input, output, and geospatial context
(Buol, Arthur and Osmond)



FRST-Associate Lime Project
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FRST:
Where Are We and What We Need

Unique and highly collaborative project involving multiple agencies and many
land grant faculty focused on soil test correlation and calibration, which is the
backbone of USDA 590 nutrient management standard.

FRST has already contributed important knowledge: the state of the science,
minimum data set, legacy database, and relative yield definition.

FRST will continue to contribute important knowledge: critical soil test value
model, soil depth translation, and decision tool.

Much of the correlation and calibration work is old because it has only been
funded b&/ individual stares and the majority of the states (> 35) have no
dedicated funding for soil test correlation and calibration trials. Those that do
often have to share it with other agronomic research objectives.

FRST needs to be expanded to additional nutrients.

USDA needs to fund an initiative to allow states to work regionally to correlate
and calibrate/recalibrate their soil test recommendations.



I Fertilizer Recommendation Supp X 4

— C A Notsecure | soiltestfrstorg
F R S T CONTACT FUNDING GOALS AND OBJECTIVES PRESENTATIONS PROJECT TEAM AND COLLABORATORS

soiltestfrst.org QueStiOnS

Fertilizer
Recommendation
Support Tool

Increasing soil testing transparency by promoting clear and consistent
interpretations of fertilizer recommendations by removing political and institutional
(public and private) bias from soil test interpretation and providing the best possible

science in order to enhance end-user adoption of nutrient management

recommendations.

deanna osmond@ncsu.edu



	Slide Number 1
	USDA NRCS 590 Standard�
	USDA NRCS 590 Standard: �Added Phosphorus Index Component (1999)
	USDA NRCS 590 Standards: �Comparing Ratings of Southern P Indices
	SERA-17 Responds to NRCS’ Proposal to Use APEX
	Regional CIGs to Assess and Refine P Indices
	Southern Phosphorus CIG to Assess and Refine P Indices (69-3A75-12-182 ): Objectives
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Fertilizer Recommendations Support Tool (FRST):�A Foundation for Modernizing Fertilizer Recommendations�
	FRST Team + Collaborators
	Slide Number 16
	Slide Number 17
	Slide Number 18
	FRST Project: Step-wise activities
	FRST Project: Step-wise activities
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	FRST Project: Step-wise activities
	Development of a Minimum Dataset Protocol for Soil Test Correlation and Calibration Trials
	Minimum Dataset Organization
	Minimum Data Set – Soil Properties
	FRST Project: Step-wise activities
	FRST Database Development
	FRST Database Development: Data Sources
	FRST Database Summary
	Slide Number 34
	FRST Project: Step-wise activities
	Slide Number 36
	Soil Test Calibration and Correlation Trials:�Yield
	Soil Test Calibration and Correlation Trials:�Relative Yield
	Basis of the “Relative Yield” Study
	Relative Yield Definition for FRST: Participation
	Relative Yield Definitions and Sources
	Relative Yield Equations
	FRST Project: Step-wise activities
	Slide Number 44
	FRST Project: Step-wise activities
	Slide Number 46
	Slide Number 47
	FRST Sampling Depth Study: 
Participation and Logistics
	FRST Project: Step-wise activities
	Determining the Model for Critical Soil Test Value Selection in FRST (Soil Test Calibration)
	Determining the Model for Critical Soil Test Value Selection in FRST: Participation
	FRST Project: Step-wise activities
	FRST Decision Support Tool and AgCROS
	FRST Project: Step-wise activities
	FRST-Associate Lime Project
	FRST:�Where Are We and What We Need
	Slide Number 57

