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“We can’t 
improve on 

things we don’t 
measure or 
research.”

-Lord Kelvin





Struggles With Stratification

1. What is Surface Stratification?

2. What is Destratification?

3. Is there a Yield Advantage to Destratification?

4. Does Surface Stratification Occur Naturally?

5. National Stratification Results

6. Changes I’m Making for 2024



Plow Down
Phosphorus Moves 1 Inch
Potassium Moves 2 Inches

60’ w/ 
P&K

60’ w/o 
P&K

60’ w/ 
P&K

60’ w/o 
P&K
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$1 worth of P&K only grows 
approx. $.40 back in grain 

Over 20 years, I spent $936 in dry 
P&K to grow $395 in grain 



16 ppm/33 lbs/ac

29ppm/
57 lbs/ac

12 ppm/24 lbs/ac
Variability

Horizontal Variability of Phosphorus



Nutrient 
Deficiencies



50 50 50

50 50 50
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Phosphorus Levels

0”-2”

108 
lbs/ac

113 
lbs/ac

119 
lbs/ac

44 
lbs/ac

43 
lbs/ac

42 
lbs/ac

2018 2020 2021
54 ppm

22 ppm

57 ppm

22 ppm

60 ppm

21 ppm
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14 Years of Surface-Applied 
Phosphorus

ppm        lbs/ac
71
49         

24
19

4X Greater

0”-1”

1”-2”

2”-3”

4”-5”

5”-6”

6”-7”

7”-8”

3”-4”

Avg. 33

16%

46% V.H.

V.L.

142
97

47
32
65



14 Years of Surface-Applied Potassium

71         142
49         97

24    47
19    32

3X Greater

0”-1”

1”-2”

2”-3”

4”-5”

5”-6”

6”-7”

7”-8”

3”-4”

16%

42%
V.H.

V.L.





In 2021, I 
Moldboard Plowed 

14 Years/$1,000 Worth 
of Surface-Applied P&K 
into the Rootzone on

1.4 Acres.



Potassium Before vs. After Moldboard Plowing 

0"-1"

1"-2"

2"-3"

3"-4"

4"-5"

5"-6"

6"-7"

7"-8"

ppm        lbs/acppm       lbs/ac
285         569

189     377

92    183

89    177

150     299

123    245

96     191

95     89

111         222

127         253

148         295

189         377

169          337

160          320

146          292

89         177

Avg. 140   279 Avg. 140   279



Soybean Yield Advantage to Destratification

62

64

66

68

70

72

74

76

78

Yield

P&K Stratified on Surface Destratified w/ Moldboard Plow

68 
bu/ac

77 
bu/ac

That’s
$135,000 
per 1,000 

acres!

+ 9 bu/ac
=$135/AC





Difference in Plots June 2023

173 bu/ac
202 bu/ac

222 bu/ac



Surface Fertilizer Subsurface Fertilizer





What Caused the Yield 
Advantage?

•Because Plowing Loosened the Soil?

•Mixing of Nutrients?

•$1,000 of Fertilizer in the Root Zone?
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350 lbs/ac

6.6

6.3

2.6

2.6

2.6

2.4

2.6

2.4

2.4

Nutrient Levels by Inch

350 lbs/ac 350 lbs/ac





P-ppm             P-lbs/ac
58                115

43            85

12  23
9  18

35           70
30       60

17   34
14  28

Avg. 27  54

P-ppm            P-lbs/ac
57                114

49             98

27  53
24 47

41           82
34       67

31   62
29  58

Avg. 37  73

2022 National Stratification Study 
No-Till Minimum Till





Beans planted
into 30 inch
corn stubble











7.0

6.0

5.5

100% 100% 100%

89% 100%52%

77% 48% 77%

N P KSoil Acidity 

pH & Nutrient Availability



Hypoxia



Does Growing Plants Cause Vertical Stratification?

C : N





Virgin Soil 2022 (Continuous Grass)
P-ppm          P-lbs/ac

0"-1"

1"-2"

2"-3"

3"-4"

4"-5"

5"-6"

6"-7"

7"-8"

K-ppm          K-lbs/ac
19                38

17            34

13   25

11   22

16           31

13       25

13   25
13   25

419                838

360            719

206   412
173   346

319           637

271       542
261    522

239   478

Avg.   14   28 Avg.  281   562



Photo Source: David Brandt

David 
Brandt



Marion and Herman Warsaw in 1985
370 bu/AC



 Marion and Francis Childs in 2002
           442 bu/AC



 Marion and Randy Dowdy in 2016
           521 bu/AC



 Marion and David Hula in 2020
     broke own record in 2023

                     626 bu/AC





Marion’s Goal in the Future

Place P&K in the root zone, not on 
top of the root zone!









SoilWarrior XD Row Unit







Maximum roots 
+Maximum fertility
=Maximum yield

Unrestricted Root Zone





Unthreshed Pods in Sample



Key Takeaways
1. Vertical stratification doesn’t go away. It gets worse!

2. Vertical stratification is not caused by no-till. 
a) Soybean yield advantage to destratification=9 bu/ac x 

15=$130/ac

3. Corn yield adv. to destratification = 20 bu. X 5 = 
$100/AC





FRIDAY MORNING CLASSROOM SESSION:
RESIDUE MANAGEMENT



Position # 1 Position # 2 Position # 3 Position # 4Position # 5 Position # 6 Position # 7





Marion’s Cell: 309-368-1182
Calmercornheads.com


