Bridging Science & Practice

Insights from a Stakeholder Survey on
Soil-Test-Based P and K Fertilization

ALTA

AGRICULTURAL LABORATORY
TESTING ASSOCIATION

Megan Bourns, Deanna Osmond, Nathan Slaton, Luke Gatiboni,
John Spargo, Dustin Sawyer, and Corey Lacey
mbourns@purdue.edu

https://soiltestfrst.org/

2/26/2026



https://soiltestfrst.org/

SUFFGRT TO0L

The Survey FRST

To better understand soil-test-based P and K fertilizer decisions across the US,
ultimately to inform further development of the FRST web-based tool.

Survey of 23 questions pertaining to demographics, soil testing goals,
fertilizer decision-making, recommendation philosophy, and FRST tool use.
Additional 9 questions on soil sampling practices — optional.

Targeting stakeholders who actively engage in developing/implementing
farm-level, soil-test-based P and K recommendations.
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The Survey FRST

To better understand soil-test-based P and K fertilizer decisions across the US,
ultimately to inform further development of the FRST web-based tool.

Survey of 23 questions pertaining to demographics, soil testing goals,
fertilizer decision-making, recommendation philosophy, and FRST tool use.
Additional 9 questions on soil sampling practices — optional.

Targeting stakeholders who actively engage in developing/implementing
farm-level, soil-test-based P and K recommendations.

The survey was shared in early 2024, via Twitter/X and emailed to CCAs
through ASA.

The survey was conducted using Qualtrics. Questions were multiple choice
and ratings.




Specific Objectives

1. Describe the views of survey
respondents regarding the role of soil
test data in P and K fertilization

2. ldentify the factors influencing soil test
laboratory selection among
respondents

3. Examine respondent-reported drivers of
P and K recommendations and
fertilization decisions

4. Use respondents’ feedback to identify
potential areas for enhancing the FRST
tool to better support science-based
fertilizer-P and -K recommendations.
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Respondents

» 238 respondents to work with after
removing:
o Those that did not work in the U.S.
o Those that did not answer any ‘meat
& potatoes’ survey questions
o Those whose occupations did not fit
within our groupings

Farmer

Independent crop advisors
Industry agronomists
Public sector

=S CERTIFIED-CROPADVISER 57~ ¥

DIVISION OF AGRICULTURE
Uf RESEARCH & EXTENSION

University of Arkansas System

The University of Arkansas Division of Agriculture invites you
to participate in a survey regarding the Fertilizer
Recommendation Support Tool (FRST).

We need your valuable input!



Respondents

* Generally very experienced
* >60% of respondents had >15 years of experience

Corn (81%)

2 Soybean
(70%)

3 Alfalfa (41%)
& Winter

Wheat (41%)
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Our Focus, Today

1. How do stakeholders view soil
testing and its role in fertilizer
decision making?

2. What are key factors in rate
determination for P and K?

3. How would stakeholders interact
with a web-based tool like FRST?

4. What do typical soil sampling
practices look like for our
stakeholders?




The Role of Soil Testing FRST

Occupation Group

Farmer Independent Crop Industry Agronomist Public sector
(n=20) Advisor (n=104) (n=28)
(n=84)
Rate the importance of soil testing as a component of fertilization decisions from 1 (not important) to
10 (essential)
8-10 90% 92% 92% 89%

How frequently is soil testing used as a component of P and K recommendation strategy?

Sometimes 15% 15% 19% 11%

Always 85% 85% 81% 89%




FIRTILAZEE SFLCOMMIMDATION

Use of Lab Recommendations

80
70
60

50

® Farmer (21)
40 ® Independent crop advisor (84)
® Industry agronomist (102)

Public sector (29)

Percent of Respondents

B s S0 000

Only analytical data  Both analytical data Does not apply
and recommendations
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Lab Selection

Select labs based on recommended P/K rates?

& 8 3 B

Percent of Respondents
& &

20
10
0 LT o B
Yes No Does not apply Prefer notto | do not know
answer

m Farmer (20) m Independent crop advisor (83) = Industry agronomists (103) = Public sector (29)

2/26/2026 14




Lab Selection

Select labs based on recommended P/K rates?
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Select labs based on use of yield goal in rate recs?

60 -+

L
=

=
=

Percent of Respondents
[ud [T Y]
= L=}

=t
L]

Select|absthat use Do not select labs  Question does not  Prefer not to answer
yield goals that use yield goals apply

mFarmer (21) mIndependent crop advisor (83) mIndustry agronomist {100) © Public sector (29)
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Primary Goal of Soil Testing & Fertilization — P [FRST

*very similar for K

M Farmer (21) = Independent crop advisor (83) = Industry agronomist (98) Public sector (28)
45 T
40 +
35
30
25

15 +
10 -+

' mmll

Applied exclusively on soil
test results

Percent of Respondents
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*very similar for K

M Farmer (21)  ® Independent crop advisor (83) ™ Industry agronomist (98) " Public sector (28)

Applied exclusively on soil Continually build Maintain at optimum Combination of soil test,
test results commodity price, and
fertilizer price



Primary Information Source FRST

B Farmer(21)m Independent Crop Advisor (80) ™ Industry Agronomist(97) Public Sector (28)

80
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10 +
.
university/LG private lab personal knowledge crop removal estimates
recommendations recommendations
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Beneficial Information Sources for P/K Recs
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Beneficial Information Sources for P/K Recs

/ FARMERS (n=20) \

v’ Estimate of ROl (75%)
v’ Estimate of crop removal (60%)*
v' Magnitude of crop response (55%) -
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FARMERS (n=20)
v’ Estimate of ROI (75%)
v’ Estimate of crop removal (60%)
v' Magnitude of crop response (55)
v’ Probability/frequency of crop response (50%)

\

Research-based CSTV (40%)
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INDEPENDENT CROP ADVISOR (n=78)

v’ Estimate of ROI (65%)
v' Probability/frequency of crop response (55%)
v’ Estimate of crop removal (53%)

TRol

PUBLIC SECTOR (n=26)
Research-based CSTV (65%)
Probability/frequency of crop response (62%)
Estimate of crop removal (58%)

Estimate of ROl (50%)
Magnitude of crop response (46%)
Estimate of crop nutrient uptake (42%)

Estimate of error associated with CSTV (23%) -

\

)

\\\\\/\\\\\\\\

INDUSTRY AGRONOMIST (n=93)
Estimate of crop removal (59%)
Estimate of ROl (58%)
Probability/frequency of crop response (53%)
Tasl: ' ake (46%)

\

CSTV (13%) -/




Importance of ROl in P/K Decisions FRST

M Farmer(20) m Independent Cons/Agron (75) & Industry Cons/Agron (95)i Public Sector (25)

45
40
@ 35
G 30
©
5 25
o
o 20
o
%5 15
X 10
5
I - HEN
not at all important slightly important moderately very important extremely
important important
95% of farmers and consultants/agronomists, and
88% of public sector employees rated ROI as
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Soil test value

o

CSTV

§

Fertilizer decision
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FRST Use

FQST Fertilizer Recommendation

Support Tool
> Likelihood of using a web-based

interactive tool that includes research -

_:u-,‘- : ‘.&..-
trial data and the relationship between v t

soil test values and crop relative yield
response to fertilization = on average,

80%

said they would sometimes to

regularly use a tool

» Use for...

2/26/2026

Comparing current
recommendations

Making farm specific decisions
Examine ROl

From 1955 v to 2023 v

Oto2
Oto3
Oto4
Botob

Oto8

O Bray-1
Colorimetric
ICP

Haney (ICP)

Lancaster (ICP)

Mehlich-1
Colorimetric
ICP

Mehlich-3
Colorimetric
ICP

Modified Morgan
Colorimetric
ICP

Morgan
Colorimetric
ICP

Olsen (Colorimetric)

Run Correlation

Relative Crop Yield (%)

110

100

90

80

R* = 0.472 (95% CI: 0.359 to 0.582)

County (@ Soil Fertility Trial County [} Selected County

11 States 216 Trials 0to 6 in
51 Counties

P Soil Test Correlation
(Quadratic Plateau Response Model) Nutrient: P
Crop: Com

@ o hd ° d States: DE, 1A, KS, MA

[ I MD, MI, MN, MO, NJ, PA,
wi

Years: 1955 to 2023

Soil Sample Depths:
@ ®01t06in. (n=216)

70 Soil Test Method
\ Bray-1
60 1%
.
509 |
i
409 |
|
i
30 3 Bootstrap Samples: 1000
i Unusable Samples: 0
207 | critical Soil Test Value (CSTV) [® Site Year
! (Soil test value at 95% of RYMax) |— Fitted Model
109 ICSTV: 139 ppmP \ Model 95% CI R. Yield|
‘Re\ Yield: 91.4%
0 - - v - T T
0 50 100 150 200 250 300 350 400 450 500 550 600
P Soil Test Value [Bray-1] (ppm)
Estimated Model Parameters Using Bootstrapping
Value Descripti
STVIP(#) 235  Nutrient soil test value (ppm) where relative crop yield is constant. (Join Point)
RYMax(¢) 96.2 Relative crop yield (%) maximum value. (Plateau relative crop yield FRST

Int

674 Relative crop yield (%) at nutrient soil test value of 0
01-10-2025
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Optional Part Il — Soil Sampling Practices

* Additional 9 questions on soil sampling practices that respondents
could opt into answering

Do your crop fertilization practices/recs change if land is owned vs. leased?
What is the primary sample depth used to assess P/K availability?

How often are soil samples for P/K fertility collected?

What factors are considered in sampling frequency?

Which months do you collect P/K soil samples?

Do factors influencing frequency sampling affect timing of sampling?
What % of your managed acreage is grid/zone sampled?

What % of your managed acreage receives VR P?

O 0 N O U B W N oRE

What % of you managed acreage receives VR K?

2/26/2026
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Respondents

173 Total

57

MW North Central

MW MNortheastern M Southern

Western

Porwered by Bing
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Do your crop fertilization practices/recs change if land is |FrsT
owned vs. leased?

W Farmer (n=12) M Independent Cons/Agron (n=66)
M Industry Cons/Agron (n=74) Public Sector (n=20)

~
o
|

» Most farmers said no

» >50% of public sector said no
» Industry leaned yes

» Independent split

o O
|

o

% of Respondents
w g Ul O

= N
o O

ullBE

Yes No Depends

o
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What is the primary sample depth used to assess RST

rrrrrrrrrrr

P/K availability?

70 - W Farmer (n=12) M Independent Cons/Agron (n=66)
i M Industry Cons/Agron (n=73) Public Sector (n=21)
60 -+
i “other”
L, 50 - > 0-7”
c
5
c 40 1 “it depends on...”
o
d 30 A i
e » Tillage system (shallower for
0\2 no-till)
20 - » Crop rotation/cropping
system
10 ~ y
0 N .

0-2" 0-4" 0-6" 0-8" 0-12" Depends Other




What is the primary sample depth used to assess
P/K availability?

LLLLL

Multi-Region (17) North Central (73) Northeast (7) South (42) West (37)
M 0-4inches mO0-6inches ™ 0-8inches 0-12 inches m Depends m Other

70 T

% of Respondents
N w B (@] N
o o o o o

=
o

o
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How often are soil samples for P/K fertility collected?

M Farmer (n=12)

® Industry Cons/Agron (n=72) Public Sector (n=19)

® Independent Cons/Agron (n=65)

SUFFGAT TOGN

FERTILIZEE FECOMMIMDATION

Common factors in frequency decision:
» Farmers
= Crop rotation sequence

071 = P/K fertility levels
60 & = Soil buffering capacity
5 = Soil pH
2 50 = Crop vyield
) » Consultant/Agronomists
& 30 = Crop rotation sequence
:\OZ, 20 = P/K fer.tility levels
= Cropyield
10
» Public Sector
0 - = Crop rotation sequence
Annually Once everytwo Once every 3-4 >4 years

years

years

= P/K fertility levels
= Cropyield



How often are soil samples for P/K fertility collected?

80

m

South (41) West (37)

% of Respondents

Multi-region (16) North Central (74) Northeast (6)

M >4 years W Annual ® Once every 3 or 4 years " Once every two years M Question does not apply




Which months do you collect P/K soil samples?

Months when soil samples are normally collected to
inform P/K fertilizer decisions:

» October/November were most popular, across the board
» March/April was the next most popular time

Do factors affecting soil sampling frequency affect timing
of soil sample collection?

» Farmers: 100% no

» Consultant/agronomist groups: 60-40, no-yes

» Public sector: 50-50, no-yes

FRST




What % of your managed acreage is grid/zone sampled? ==
M Farmer (n=11) M Independent Cons/Agron (n=54)
100 ~ ® Industry Cons/Agron (n69) Public Sector (n=14)
90
80 -

40 A
30 o
20 A
10 -

% of Respondents
ul
o
|

0% 1-10% 11-30% 31-50% 51-75% >75%

65%+ of respondents
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What % of your managed acreage receives VR P?

*very similar for K
M Farmer (n=12) W Independent Cons/Agron (n=65) M Industry Cons/Agron (n=74) m Public Sector (n=17)
40 ~
V4
30 o

N
(92}
|

= =
o Ul
| |

92
|

% of Respondents
N
o

\ 0% 1-25% 26-50% ) 51-75% 76-100%

65%+ of respondents




What did we learn? FRST

v

Owned vs. leased land sometimes affects fertilization for P and K, particularly
depending on length of lease and terms of the lease

Common soil sample depths include 0-6”, 0-8”, and 0-12”, but sample depth may
depend on tillage regime and/or cropping system

Soil samples are most commonly collected every 3-4 years, but factors like crop
rotation, crop yield, and P/K fertility may change this

October/November is most common soil sampling time

Grid sampling occurs on at least a portion of all respondents’ managed acres, but
not all respondents report at least some acres being VR managed for P or K.

2/26/2026 40
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