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 Year: 2020 to 2023

 Total 61 sites for both P and K trials
 49 LSU AgCenter research station sites
 12 on-farm sites (Producer fields)

 Soil Types:
 Sandy to Silt Loam soils (39 sites)
 Clayey soils (22 sites)

 P and K fertilizer rates (TSP; 0-46-0 & MoP; 0-0-60):
 0, 40, 80, 120, and 160 lb P2O5 or K2O acre-1

 Soil sampling (0 to 4, 0 to 6, 0 to 8, & 0 to 12 inches) 
at planting for Mehlich-3 P and K concentrations

 Around 2600 experimental plots

Field Trials



Current Phosphorus and Potassium Recommendations for Soybean

 0- to 6-inch soil depth
 Mehlich-3 extractant
 Sufficiency philosophy

Soil-test 
Level

Mehlich-3 Soil-test P Conc. 
(ppm) at 0- to 6-inch depth

Recommendations
(lb P2O5 acre-1)

Very Low ≤ 10 80
Low 11 – 20 60
Medium 21 – 35 40
High 36 – 60 0
Very High > 60 0

Soil-test Level Mehlich-3 Soil-test K Concentration (ppm) Recommendations
(lb K2O acre-1)Alluvial Soils Upland Soils

Loamy Sand, Sandy Loam 
Very Low ≤ 35 ≤ 35 80
Low 36 – 53 36 – 53 60
Medium 54 – 79 54 – 88 30
High 80 – 123 89 – 106 0
Very High > 123 > 106 0

Very Fine Sandy Loam, Fine Sandy Loam
Very Low ≤ 53 ≤ 44 80
Low 54 – 88 45 – 70 60
Medium 89 – 123 71 – 106 30
High 124 – 141  107 – 123  0
Very High > 141 > 123 0

Loam, Silt Loam
Very Low ≤ 70 ≤ 62 80
Low 71 – 106 63 – 97 60
Medium 107 – 141 98 – 141 30
High 142 – 158  142 – 158  0
Very High > 158 > 158 0

Clay Loam, Silty Clay Loam
Very Low ≤ 123 ≤ 88 80
Low 124 – 176 89 – 141 60
Medium 177 – 264 142 – 176 30
High 265 – 282  177 – 194  0
Very High > 282 > 194 0

Silty Clay, Clay
Very Low ≤ 141 ≤ 88 80
Low 142 – 211 89 – 141 60
Medium 212 – 317 142 – 176 30
High 318 – 334  177 – 194  0
Very High > 334 > 194 0



Fertilizer-K Rate (lb K2O acre-1)
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Unresponsive
Responsive (α=0.10)

Fertilizer-K Rate (lb K2O acre-1)
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Unresponsive
Responsive (α=0.25)

Fertilizer-K Rate (lb K2O acre-1)
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Fertilizer-K Rate (lb K2O acre-1)
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Responsive (α=0.10)
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Very Low Soil K Level: ≤ 60 ppm  

Low Soil K Level: 61 – 90 ppm 

Medium Soil K Level: 91 – 130 ppm

Optimum Soil K Level: > 130 ppm

Soybean Response to K Fertilization at Different Soil K Levels

10 Trials

12 Trials

9 Trials

30 Trials



Soybean Response to Soil K Concentrations at 0- to 6-inch Depth

0- to 6-inch depth

Mehlich-3 Soil-K Concentration (ppm)
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R2 = 0.83, P < 0.001 

Responsive (α=0.10)

Unresponsive
Responsive (α=0.25)

Outlier (Res.,α=0.10)

Y = 42.09+0.6833*X-0.00211*X2

X <161.6, Y <97.3, CC:102-130

Soil-test 
Level

Mehlich-3 Soil K Conc. (ppm)
Alluvial Soils Upland Soils

Loamy Sand, Sandy Loam 
Very Low ≤ 35 ≤ 35
Low 36 – 53 36 – 53 
Medium 54 – 79 54 – 88 
High 80 – 123 89 – 106 
Very High > 123 > 106 
Very Fine Sandy Loam, Fine Sandy Loam
Very Low ≤ 53 ≤ 44
Low 54 – 88 45 – 70 
Medium 89 – 123 71 – 106 
High 124 – 141  107 – 123  
Very High > 141 > 123

Loam, Silt Loam
Very Low ≤ 70 ≤ 62
Low 71 – 106 63 – 97 
Medium 107 – 141 98 – 141 
High 142 – 158  142 – 158  
Very High > 158 > 158

Clay Loam, Silty Clay Loam
Very Low ≤ 123 ≤ 88
Low 124 – 176 89 – 141 
Medium 177 – 264 142 – 176 
High 265 – 282  177 – 194  
Very High > 282 > 194

Silty Clay, Clay
Very Low ≤ 141 ≤ 88
Low 142 – 211 89 – 141 
Medium 212 – 317 142 – 176 
High 318 – 334  177 – 194  
Very High > 334 > 194

Silty Soils: 0- to 6-inch depth

Mehlich-3 Soil-K Concentration (ppm)
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R2 = 0.77, P < 0.001 

Responsive (α=0.10)

Unresponsive
Responsive (α=0.25)

Outlier (Res.,α=0.10)

Y = 44.08+0.6342*X-0.00191*X2

X <166.4, Y <96.8

Clayey Soils: 0- to 6-inch depth

Mehlich-3 Soil-K Concentration (ppm)

0 50 100 150 200 250 300 350 400 450

So
yb

ea
n 

R
el

at
iv

e 
Yi

el
d 

(%
)

50

60

70

80

90

100

110

Responsive (α=0.10)
Unresponsive



0- to 6-inch depth

Mehlich-3 Soil-K Concentration (ppm)
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R2 = 0.83, P < 0.001 

Responsive (α=0.10)

Unresponsive
Responsive (α=0.25)

Outlier (Res.,α=0.10)

Y = 42.09+0.6833*X-0.00211*X2

X <161.6, Y <97.3, CC:102-130

0- to 4-inch depth

Mehlich-3 Soil-K Concentration (ppm)
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R2 = 0.82, P < 0.001 

Responsive (α=0.10)

Unresponsive
Responsive (α=0.25)

Outlier (Res.,α=0.25)

Y = 36.35+0.7471*X-0.00229*X2

X <162.9, Y <97.2, CC:106-132

Soybean Response to Soil K Concentrations at Different Depths

0- to 8-inch depth

Mehlich-3 Soil-K Concentration (ppm)
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R2 = 0.84, P < 0.001 

Y = 42.03+0.6716*X-0.00202*X2

X <166.5, Y <97.9, CC:106-131

Responsive (α=0.10)

Unresponsive
Responsive (α=0.25)

Outlier (Res.,α=0.25)
Outlier (Res.,α=0.10)

0- to 12-inch depth

Mehlich-3 Soil-K Concentration (ppm)
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R2 = 0.83, P < 0.001 

Responsive (α=0.10)

Unresponsive
Responsive (α=0.25)

Outlier (Res.,α=0.10)

Y = 42.07+0.6999*X-0.00218*X2

X <160.2, Y <98.1, CC:103-126



Mehlich-3 Soil-K Concentration (ppm)
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0- to 6-inch depth

Soybean Relative Yield (%)

Updated Fertilizer-K Rate Recommendations for Soybean
Soil-test 
Level

Mehlich-3 SoilK
Conc. (ppm)

Fert-K Rate
(lb K2O ac-1)

Loamy Sand, Sandy Loam 
Very Low ≤ 35 80
Low 36 – 53 60
Medium 54 – 79 30
High 80 – 123 0
Very High > 123 0

Very Fine Sandy Loam, Fine Sandy Loam
Very Low ≤ 53 80
Low 54 – 88 60
Medium 89 – 123 30
High 124 – 141  0
Very High > 141 0

Loam, Silt Loam
Very Low ≤ 70 80
Low 71 – 106 60
Medium 107 – 141 30
High 142 – 158  0
Very High > 158 0

Clay Loam, Silty Clay Loam
Very Low ≤ 123 80
Low 124 – 176 60
Medium 177 – 264 30
High 265 – 282  0
Very High > 282 0

Silty Clay, Clay
Very Low ≤ 141 80
Low 142 – 211 60
Medium 212 – 317 30
High 318 – 334  0
Very High > 334 0

Soil-Test 
Level

Soil-K 
Concentration 

(ppm)

Number 
of Sites 

(#)

Range of Yield Increase 
from K Fertilization

Yield Increase 
Probability 

(%)

Recommended K 
Rate

(lb K2O acre-1)(bu/A) (%)
Very Low ≤ 60 10 9 – 27  23 – 45 100 120

Low 61 – 90 13 5 – 13 8 – 31  100 90

Medium 91 – 130 8 0 – 6 1 – 24 63 60

Optimum 131 – 160 7 0 – 3 0 – 6 0 0

Very High > 160 23 0 – 4 0 – 7 0 0



Soil-Test K Concentration vs. K Saturation for K Recommendations
Which one is more important?



Soil K Conc. vs. K Saturation in Developing K Recommendations

Unfertilized-K Yield Across 61 Sites

0- to 6-inch depth

K Saturation (%)
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R2 = 0.55, P < 0.001 
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Unresponsive
Responsive (α=0.25)

Y = 24.43+58.277*X-12.1315*X2

X <2.402, Y <94.42, CP:1.6-2.1

0- to 6-inch depth

Mehlich-3 Soil-K Concentration (ppm)
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R2 = 0.83, P < 0.001 

Responsive (α=0.10)
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Outlier (Res.,α=0.10)

Y = 42.09+0.6833*X-0.00211*X2

X <161.6, Y <97.3, CC:102-130



Mehlich-3 Soil-P Concentration (ppm)
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Mehlich-3 Soil-P Concentration (ppm)
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Mehlich-3 Soil-P Concentration (ppm)
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Mehlich-3 Soil-P Concentration (ppm)
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Responsive (α=0.10)

Very Low Soil P Level: ≤ 10 ppm  

Low Soil P Level: 11 – 20 ppm  

Medium Soil P Level: 21 – 30 ppm  

Optimum Soil P Level: > 30 ppm  

Soybean Response to P Fertilization at Different Soil-Test P Levels

1 Trial

20 Trials

21 Trials

19 Trials



Soybean Response to Soil P Concentrations at 0- to 6-inch Depth

0- to 6-inch depth

Mehlich-3 Soil-P Concentration (ppm)
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Y = 65.48+1.5402*X-0.01890*X2

X < 40.79, Y < 96.89, CC:22-28

R2 = 0.53, P < 0.001

Responsive (α=0.10)
Responsive (α=0.25)
Unresponsive
Outlier (Res.,α=0.10)
Outlier (Unresponsive)

Soil-test 
Level

Mehlich-3 
Soil-test P 

Concentration 
(ppm)

Recommended 
P Rate

(lb P2O5 acre-1)

Very Low ≤ 10 80
Low 11 – 20 60
Medium 21 – 35 40
High 36 – 60 0
Very High > 60 0



0- to 6-inch depth

Mehlich-3 Soil-P Concentration (ppm)
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Y = 65.48+1.5402*X-0.01890*X2

X < 40.79, Y < 96.89, CC:22-28

R2 = 0.53, P < 0.001

Responsive (α=0.10)
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0- to 4-inch depth

Mehlich-3 Soil-P Concentration (ppm)
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Y = 63.11+1.5975*X-0.01930*X2

X < 41.47, Y < 96.24, CC:23-29

R2 = 0.53, P < 0.001 
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Outlier (Unresponsive)

Soybean Response to Soil P Concentrations at Different Depths

0- to 8-inch depth

Mehlich-3 Soil-P Concentration (ppm)
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Y = 65.93+1.7959*X-0.02700*X2

X < 33.28, Y < 95.82, CC:18-24

R2 = 0.42, P < 0.001 
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0- to 12-inch depth

Mehlich-3 Soil-P Concentration (ppm)

0 10 20 30 40 50 60 70 80
So

yb
ea

n 
R

el
at

iv
e 

Yi
el

d 
(%

)

65

70

75

80

85

90

95

100

105

Y = 72.08+1.4965*X-0.02330*X2

X < 32.10, Y < 96.10, CC:14-19

R2 = 0.33, P < 0.001 
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Mehlich-3 Soil-P Concentration (ppm)
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0- to 6-inch depth

Soybean Relative Yield (%)

Soil-Test 
Level

Mehlich-3 
Soil-P Conc. 

(ppm)

Number 
of Sites 

(#)

Range of Yield Increase 
from P Fertilization

Yield Increase 
Probability 

(%)

Recommended 
P Rate

(lb P2O5 acre-1)(bu/A) (%)
Very Low ≤ 10 1 10 17 100 90
Low 11 – 20 20 1 – 20 2 – 32  80 60
Medium 21 – 30 21 1 – 11 1 – 17  19 40
Optimum 30 – 50 14 0 – 8 0 – 14 7 0
Very High > 50 5 1 – 5 2 – 5 0 0

Updated Fertilizer-P Rate Recommendations for Soybean

Soil-test 
Level

Mehlich-3 Soil-test 
P Concentration 

(ppm)

Recommended P 
Rate

(lb P2O5 acre-1)
Very Low ≤ 10 80
Low 11 – 20 60
Medium 21 – 35 40
High 36 – 60 0
Very High > 60 0



Thanks for Your Great Support
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