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Wisconsin fertilization strategy (hybrid)

(phosphorus & potassium) Critical concentration range
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Maximizes economic return & builds over 6 (4-8) years

Nutrient Recommendation

Laboski (2012)
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Current UW Guidelines

Soil test category Soil test category
Very low (VL) Low (L) Optimum (0) High (H) Excessively high (EH) Very high Excessively
Soll group’ SOt PP e Very low (VL) Low (L) Optimum (0) High (H) (VH) high (EH)
Demand level 1: corn grain, soybean, clover, small grains (but not wheat), grasses, oilseed crops, pasture Soll group’ L —————————————
Loamy <10 10-15 16-20 21-30 >0 Demand level 1: corn grain, soybean, clover, small grains (but not wheat), grasses, oilseed crops, pasture
Sandy, Organic <12 -2 23-32 13-4 o8 Loamy <70 70-100 101-130 131-160 161-190 >190
Sandy, Organic <45 45-65 66-90 91-130 — >130
Demand level 2: alfalfa, corn silage, wheat, beans, sweet corn, peas, fruits ) )
Demand level 2: alfalfa, corn silage, wheat, beans, sweet corn, peas, fruits
Loamy <12 12-17 18-25 263 >3 Loamy <90 90-110 111-140 141-170 171-240 > 240
Sandy, Organic <18 18-25 2637 3855 >3 Sandy, Organic <50 50-80 81-120 121-160 161-200 > 200
Demand level 3: tomato, pepper, brassicas, leafy greens, root, vine, and truck crops Demand level 3: tomato, pepper, brassicas, leafy greens, roof, vine, and truck crops
Loamy <15 15-30 31-45 46-75 >15 Loamy <80 80140 141-200 201-220 221-240 > 240
Sandy, Organic <18 18-35 36-50 51-80 >80 Sandy, Organic <50 50100 101-150 151-165 166180 > 180
Demand level 4: potato Demand level 4: potato
Loamy <100 100-160 161-200 =200 Loamy <80 80-120 121-170 171-190 191-220 >220
Sandy, Organic <30 30-60 61-90 91-120 >120 Sandy, Organic <70 70-100 101-130 131-160 161-190 >190

Laboski and Peters (2012)
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Potassium fertilizer rate (Ib K,O/a)

Components of WI rate recommendations

(corn grain & silage potassium example)

—— Crop removal = STK build (6-yr) — Crop removal ——= STK build (6-yr)
40 350 ,
Corn (211-230 bu/a) 3 Corn silage (25-30 T/a)
I o 1 | | |
20 | | | [ | o 300 I | | |
| | | | | o I 1 | | |
00 I | | | | 5 290 11 | | |
| | | | | = 1| {1 | | |
80 r I | I | I — 200 r | | I I [
| | | | | © 1| |1 | | |
I | | | | | = I 1| |1 | | |
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| | | | | = 1| |1 | | |
40 | | | | | £ 100 | i i | | |
| | | | | D 1| |1 | | |
20 | | ! | | ! g 50r | 1] |1 | | |
| | bl | o 1| {1 | | |
o LLVL]y [tow| y [Opt| |High y [VH| | EH o JLvLyL]y o] y [HI VH |_EH
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Bray-1 STK (ppm) Bray-1 STK (ppm)

Fertilization rates where removal is a large component are more affected
by removal estimates
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Challenge in Wisconsin: >750 soil map units

Soil pH (0-15 cm)
0-5.3
5.3-5.9

Bl 59-6.2

Bl 62-6.7

Il G7-82

USDA NRCS
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Studies to examine P&K In Wisconsin

» Two sites supported by FRST P Response study sites:
] _ _ 2011-present
» Total: 13 sites/yr across Wisconsin iy 2021-present

New in 2024

Corn, soybean, corn silage each year

No-till and disk/chisel-plow (tillage
comparison at 3 locations)

0.7 to 5.8% SOM, silty clay loam to
sand surface textures, pH 5.5t0 7.4 (67)

Full factorial of P & K treatments
STP (Bray-1, Olsen, M3 color, M3 ICP)
STK (Bray-1, M3, ammonium acetate)
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Yield response to soll-test P and K

(3 locations in SC and SW Wisconsin)
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= 4-13 ppm P 3 14-25 ppm P 3 26-44 ppm P

« Corn and soybean yield affected by P rate, K rate, and P x K interaction
Jones (2023)
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Corn silage yield response
(3 locations in SC and SW Wisconsin)
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Corn and soybean STP field correlation
(two locations 2023)
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Corn and soybean STK field correlation
(two locations 2023)
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Separate study (same soll regions):

Critical soll-test P&K — fine textured WI sites
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Slightly higher than current interpretation class “optimum” for P&K

Jones et al. (2023)
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2023 — Potassium made the cover...
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Benefits of long-term response studies

250 _ 100 r 30 ¢ :
Corn grain Soybean Corn silage
8 ) Agronomic opt. = 118 |b K,O/a Agronomic opt. = 120 |b K,O/a
200 | __ 80 |73 bulagrain yield 25 [2457/a silage vield
' © 14 site-years Y 16 site-years
3 Agronomic opt. = 101 Ib K,O/a E L:ZO I
=) 221 bu/a grain yield = o
2 150 16 site-years % 60 q_; 5
% R e N /o
'S, - c S
g é/ . 8 0 % A ' t. =96 Ib K O/
= - gronomic opt. = a
8 7 Agronomic opt. = 134 |b K,O/a s Agronomic opt. =92 b K;0/a E d 15.7 T/a silage vield ’
129 bu/a grain yield (?) 40 _bu/a grain yield S 4 éite-years Y
50 | 4 site-years 20 4 site-years @) 5 |
0 . . . . 0= . . . . 0= . . . .
0 40 80 120 160 0 40 80 120 160 0 40 80 120 160
Potassium fertilizer rate (Ib K,O/a)
e Years within 5" of 30-yr avg growing season rainfall
*Mehlich-3 soil-test K o  Years < 5" of 30-yr avg growing season rainfall

93 to 101 ppm K

Jones (2023)
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2023 Trial Summary

* Above average yields in southcentral and southwest WI. Trials/sites
In central, northcentral, and northeast similar or slightly above

* Major concerns of K movement and availability in 2023, BUT only a
concern if STK was below optimum levels

« Slightly higher critical levels identified, but more similar to previous
year and other sites than current UW interpretation classes

» After 2023, >50 site-years (2021-2023) & ~12 years at one location
field correlation phase will be complete for corn, soybean and all P
and K tests

* Recent funding to move to field calibration, build-up, drawdown, and
removal phases to complete effort (3 new sites in 2024)
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Thank you!

WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON

John D. Jones, PhD, CCA

jjones58@wisc.edu, 920-306-9629
'1\ twitter: @JDjonesPKL

rriaga, Carrie Laboski
Funding provided by: Wisconsin Fertilizer Research Program, Fertilizer Recommendation
Support Tool (FRST) Project
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