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The Albrecht System 
and Study Results
2ND TALK CODY WYOMING

Dr. Albrecht System
The Base Saturation of Cations is Key.

◦ The Cations:  Ca+2, Mg+2, K+, Na+, H+

◦ Because the soil is negatively charged (clay and humus)

◦ Other Nutrients are Also Held But Are Negative
◦ Phosphorus, Sulfur, Boron
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Dr. Albrecht Found That the Ideal Base Saturation of Ca is 68% and Mg is 12%.  
Doesn’t Mean That The Albrecht System Does Not Utilize Yield Response or Other 
Nutrients.

It Takes It One Step Further

Takes Into Consideration The Cation 

Base Saturation 

In the Albrecht System The Ideal 

Percent Base Saturation is 68% Ca

and 12% Mg

Your text here

Steve King-Words of Wisdom-Prophetic

“Start At The Top, Get That Corrected and 
Then Move Down”
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The Most
Balanced 
Soil? NW MO
Who Was 
From NW MO?
General Pershing
Walt Disney
Omar Bradley
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Brief Summary of The Role of Nutrients In the Plant.

Potassium-Stress Reducer-Water, Temperature, Salt, etc
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Role of K and Mg And How They Are Connected In 
Photosynthesis and Growth

Nutrients Are Often Tied To One Another-Mg Uptake is 
Dependent Upon P
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Calcium Although
A Secondary Nutrient
Is Critical: Cell Wall and
Signaling in the plant

Role of Phosphorus-Energy Currency, 
DNA, Sugar Transport
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Sulfur-Critical in 
Proteins and Photo-
Synthesis

Micronutrients:  Boron In Reproduction 
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Boron Is Key To Root Growth, Cell Wall 
Expansion

Copper-Needed in Plants For Reproduction, Cell Walls-
Critical In Human Health

Skin

Reproduction

Kidneys

Heart
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Copper Influence on Reproduction in Wheat

Zinc Activates The 2nd Most Enzymes In The Plant  
Behind Iron
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It Can Not Be Stressed Enough That 
You Don’t Always See A Nutrient 
Deficiency Symptom To Have A 
Deficiency.  

ENGINE EXAMPLE

Does This Corn Have Enough Of All Its 
Nutrients?
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Studies To Examine the 
Albrecht System

Original Questions That I Had About The Albrecht 
System:

Does The Level of Base Saturation of  Ca and Mg Really Make A Difference?
◦ Is the 68% Ca and 12% Mg Base Saturation really important?

Aren’t proper levels of P and K enough?
◦ Some don’t think that we can get a response from P and K

Do We Need “Fresh” Calcium

Are Micros Really That Important

Sulfur?
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Original Soil Test
Ca Base Saturation: 70% Base Saturation

Mg Base Saturation-13% Base Saturation

K-2.03% Base Saturation

P- minus 113 lb/acre

Ca- Plus 143 lb/care

Mg-plus 60 lb/acre

K-minus 429 lb/acre

Need Sulfur, B, Cu, and Zn

Recommendations
P-250 lb/acre DAP

K-200 lb/acre KCl

S-15 lb/acre

Ca-Pell Lime-300 lb/acre

Mg-0 lbs/acre

B-15 lb/acre Borate

Cu-5 lb/acre CuSO4

Zn-20 lb/acre ZnSO4

23

24



2/16/2024

13

Setup Treatments

No P, K, S, Micros or anything else 
except N for Corn

Full Recommendations

NPKS only no micros

Recommendations except KMg used

Recommendations except KMg and 
no Pell lime

Micros only

P and K only

Soybean Yield, wet and dry in the late summer.  Note 
That Added MgSO4 Had Higher Yield

Wet Year Dry Year

Treatment Yield Yield

bu/acre bu/acre

Control 42 54

Recommendations 45* 63*

PKS only 43 52

Recom.+Mg 41 61

Recom. No lime +Mg 39 65*

Micros only 40 57

P and K only 35
-
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Corn Yield
Dry Year Wet Year 

Treatment Yield Year

(bu/acre) bu/acre

N only 161 c 178 b

Recommendations 203 a 190 a

PKS only 183 a 193 a

Recom+Mg 174 bc 179 b

Recommendations:  No Lime+Mg 185 ab 173 b

N and Micros only 178 bc 179 b

P and K only - 175 b

Letters indicate significance at the 0.10 probability level

Corn Yield: Another Hot and Dry Summer

Treatment Yield (bu/acre)

Control 169 c

Recommendations 199 ab

PKS only 203 a

Recom.+Mg 190 ab

Recom. No lime+Mg 185 abc

Micros only 162 c

PK only 201 a

Different Letters indicate significantly different-0.10 level
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Soybean Yield-How Long Does the Fertilizer 
Last?

Without Additional Fertilizer-One Year   

Treatment Bu/acre   

Control 61 b   

Recommendations 69 a   

Recom. Without Pell Lime 58 b   

Recom.+Mg and Lime 69 a   

Recom+Mg no lime 60 b   

Micros Only 64 ab   

P and K only 61 b  

Different letters indicate significance at the 0.10 level Treatment  

Soybean Yield after P, K, S treatment in May of Different Ca/Mg 
Treatments

Treatment Yield Test Weight

Bu/acre lb/bu

Natural 44 49

68/20 50 50

?/20 49 51

?25 59* 51*

?/30 59* 52*

?/35 56* 52*

68/10 57* 51*

68/12 59* 52*

80/10 56* 51*
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How pH Soil

Soils High Ca (over 80% Base saturation) Low Sulfur (1 
lb/acre) Corn and Soybean

Treatment  Corn  Soybean 

  bu/acre  bu/acre 

Control  111 b  62 b 

Recommendations   142 a  69 a 

Recommendations w/o S 118 b  63 b  

Recommendations w/Mg 145 a  68 a 

Micros Only  124 ab  63 b 

Different Letters Indicate Significant Differences at the 0.05 level 
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Study When pH is over 7.0 in 2023
Treatment Ca/Mg CC Yield  Dry Matter 

   Bu/acre g/5 plants 

Low P and K 77/16 - 171 272 

  + 172 183 

Recommendations 74/15 - 181* 332* 

  + 189* 204* 

Rec P and K no S 82/12 - 184 298 

  + 166 204 

Rec+Gypsum 81/12 - 180 270 

  + 179 167 

Rec+MgSO4 74/18 - 194* 287* 

  + 165* 200* 

Rec P and K and S 79/14 - 183 272 

  + 166 205 

 

What About Nutrient 
and Protein 
Concentration?
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Nutrient Dilution in Raspberry When Fertilizer 
Added.  

D.R. Davis, 2009

Dilution of Vegetables and Fruits from the 
1930’s-1990’s
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Change in Nutrient Concentration in 
Corn Over 80 Years.

Corn Grain-Nutrient Content

Treatment Crude Protein Ca P  Mg K S  

   %     

Control 7.5 0.013 0.26 0.113 0.39 0.09 

Recommendations 8.2* 0.020* 0.27 0.115 0.42* 0.09 

Rec No Pell Lime 7.7 0.010 0.26 0.115 0.42* 0.09 

Rec Mg+Pell Lime 8.3* 0.018 0.27 0.118 0.42* 0.09 

Rec Mg no Pell Lime 7.7 0.015 0.25 0.108 0.41 0.09 

Micros only 7.5 0.015 0.24 0.105 0.40 0.09 

P and K only 7.2 0.018 0.24 0.105 0.38 0.09 

*indicate Significant difference at the 0.05 level 

37

38



2/16/2024

20

Lysine and Methionine Are The Two Most Limiting in 
Animal Production 

Lysine:  Very high in legumes, very low in grasses and grains

-synthesized from Vitamin C

-not synthesized by animals

Methionine-very low in many food stuffs
◦ Sulfur is essential  in synthesis

Corn Grain-Amino Acid Content

Treatment   Lysine  Methionine 

  %  % 

Control  0.21  0.16   

Recommendations   0.23*  0.18* 

Rec No Pell Lime   0.22  0.16 

Rec Mg+Pell Lime   0.24*  0.18* 

Rec Mg no Pell Lime   0.22  0.16 

Micros only   0.21  0.17 

P and K only   0.21  0.16 

*indicate Significant difference at the 0.05 level 
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What Increases Protein Content?

Nitrogen Utilization

◦ Protein is 6.25% N

Increased Protein Synthesis 
◦ K

◦ Mg, Zn, S

Conclusions-Grain Production

Following The Albrecht System-Higher Soybean and Corn grain 
yield-especially in dry years

Adding Mg without Ca nullifies most positive responses from 
other NPKS and micronutrient treatment

Additive effects of PKS and Micronutrients

Increase in Grain Quality-Protein, Amino Acid Profile and 
Nutrient Content
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Forages

Treatments

Control-N only-Urea-otherwise testing adequate

Recommendations-NH4SO4+Urea, P, K, Micros, Pell Lime

Recommendations-no pell lime

P and K only

Recommendations-no lime plus Mg

Recommendations-no sulfur

Recommendations-no micros

P and K and S only

Micros only

43

44



2/16/2024

23

Forage-Harvested In Vegetative Stage, 
Before Stem Elongation

Following Full Recommendations Had The Greatest Forage Yield.  With 
The Treatments Additive-P, K, Micros, Sulfur

 Year 1 Year 3 

 lb/acre lb/acre 

N only 3500 b 3841 b 

Recommendations 4578 a 5058 a 

Recom. No pell lime 3820 ab 3841 b 

Recom. No sulfur 3607 b 3937 b 

Recom. No micros 3436 b 4369 ab 

P and K only 3937 ab 4433 ab 

PKS only 3831 ab 4177 ab 

Micros only 3745 b  3697 b 

Different letters indicate significance at the 0.10 probability 
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Forage Nutrient Analysis-Again Sulfur Makes a Tremendous 
Difference

Late April Harvest 

  P Mg    K    S  

             %       

N only 0.31 0.16 2.4   0.26  

Recommendations 0.42* 0.28* 3.3*   0.34* 

Recom. No pell lime 0.41* 0.26* 3.2*   0.34* 

PKS only 0.40* 0.28* 3.1*   0.31* 

P and K only 0.36* 0.26* 2.8   0.29 

Recom. No sulfur 0.34 0.24 2.7   0.27 

Recom. No micros 0.37* 0.24 2.7   0.29 

Micros only 0.38* 0.22 2.8   0.32* 

*Indicate significance at the 0.05 level 

Forage Quality Analysis-Sulfur Makes A Tremendous 
Difference Late April Harvest 

  CP Lysine              Methionine 

                      %                      

N only  15 0.53   0.20  

Recommendations  21* 0.73*   0.27* 

Recom. No pell lime  20* 0.71*   0.27* 

PKS only  19* 0.66*   0.25* 

P and K only  18* 0.63*   0.24* 

Recom. No sulfur  16 0.56   0.21 

Recom. No micros  17 0.59   0.22 

Micros only  18* 0.63*   0.23 

*Indicate significance at the 0.05 level 
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Conclusions on Forage Yield and Quality

Balancing The Soil and Supplying Adequate P, K, and 
Micronutrients Results in Greater Yield 

Sulfur is Extremely Important For Protein and Amino Acid 
Profile

What About Sulfur?
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High Sulfur Coal-Prior to 2000 A Lot of Concern About Acid 
Rain-H2SO4-Sulfuric Acid

Sulfur Deposition
from Coal In 
The United States
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Reducing Sulfur In Diesel

Sulfur Cycle-
Elemental Has To 
Go Through Soil 
Microorganisms
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Many University  Recommendations of No Sulfur Applied If CEC 
is Above 6.5  

Older Data Is Often Cited As the Reason 
For Not Applying Sulfur
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Albrecht vs University:
Base Saturation Albrecht-75/15
University  82/10.5

Analysis 

 P K Ca Mg S 

                         lb/acre  ppm 

Albrecht 131 476 5399 646 15 

MU 34 361 5921 457 3.8 

 

Recommendations 

 lb/acre lb/acre   lb/acre  

Albrecht 115 95 - - 25 

MJ 40 30   0 

Sulfur Deficiency in Corn?
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Following Full Recommendations Had The Greatest Forage Yield.  With 
The Treatments Additive-P, K, Micros, Sulfur

 Year 1 Year 3 

 lb/acre lb/acre 

N only 3500 b 3841 b 

Recommendations 4578 a 5058 a 

Recom. No pell lime 3820 ab 3841 b 

Recom. No sulfur 3607 b 3937 b 

Recom. No micros 3436 b 4369 ab 

P and K only 3937 ab 4433 ab 

PKS only 3831 ab 4177 ab 

Micros only 3745 b  3697 b 

Different letters indicate significance at the 0.10 probability 

Forage Nutrient Analysis-Again Sulfur Makes a 
Tremendous Difference

Late April Harvest 

  P Mg    K    S  

             %       

N only 0.31 0.16 2.4   0.26  

Recommendations 0.42* 0.28* 3.3*   0.34* 

Recom. No pell lime 0.41* 0.26* 3.2*   0.34* 

PKS only 0.40* 0.28* 3.1*   0.31* 

P and K only 0.36* 0.26* 2.8   0.29 

Recom. No sulfur 0.34 0.24 2.7   0.27 

Recom. No micros 0.37* 0.24 2.7   0.29 

Micros only 0.38* 0.22 2.8   0.32* 

*Indicate significance at the 0.05 level 
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Forage Quality Analysis-Sulfur Makes A Tremendous 
Difference Late April Harvest 

  CP Lysine              Methionine 

                      %                      

N only  15 0.53   0.20  

Recommendations  21* 0.73*   0.27* 

Recom. No pell lime  20* 0.71*   0.27* 

PKS only  19* 0.66*   0.25* 

P and K only  18* 0.63*   0.24* 

Recom. No sulfur  16 0.56   0.21 

Recom. No micros  17 0.59   0.22 

Micros only  18* 0.63*   0.23 

*Indicate significance at the 0.05 level 

Sulfur Tied To 
N Efficiency
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Question:  Is Potassium 
Sulfate a Better Source of 
Potassium Than Potassium 
Chloride?

2022 Data Compares Using KCl vs K2SO4 In 
the Recommendations 

Treatment  lbs/acre 

Control  3116 

Rec.w/KCl  3351 

Rec w/K2SO4  4098* 

P and K only  3180 

P, K, elemental S  3681 

P,K, elemental S+MgSO4 2935 
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Crude Protein Higher With K2SO4 vs KCl

Treatment  CP   S Lysine Methionine 

Control  14.8   0.22 0.52 0.19 

Rec.w/KCl  14.2   0.24 0.49 0.19 

Rec w/K2SO4  15.5   0.24 0.54 0.20 

P and K only  14.3   0.23 0.50 0.19 

P, K, elemental S  15.1   0.22 0.53 0.20 

P,K, elemental S+MgSO4 14.7   0.22 0.51 0.19 

Forage Yield and Quality Following Albrecht Recommendations 
Using KCl or K2SO4

Forage KCl vs K22O4 

 Yield  CP Lysine  Methionine  

 lb/acre % %  % 

Control 3521 c  17.7 c 0.62 c  0.23 c 

KCl 4073 b  19.8 b 0.69 b  0.26 b 

K2SO4 5026 a  21.9 a 0.76 a  0.29 a 

Different letters indicate significance at the 0.1 probability level 
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Forage Nutrient Content Following Albrecht 
Recommendations Using KCl or K2SO4

Forage KCl vs K22O4 

 P  Mg K  S 

 %   % %  % 

Control 0.37 b  0.21 b 3.21 b  0.28 c 

KCl 0.38 b  0.23 b 3.28 b  0.33 b 

K2SO4 0.45 a  0.26 a 3.78 a  0.37 ab 

Different letters indicate significance at the 0.05 probability level 

When N as Urea, P and K are Applied with 
Different Sources of K

Sulfur Source 2022 

Treatment     lbs/acre 

Control  3063   

KCl  3511 

K2SO4  3756* 

KCl+Elemental S  3265 

K2S04+Elemental S  3938* 
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With Sulfur Either as Sulfate or Elemental 
Then Crude Protein  is Greater

Treatment  CP   S Lysine Methionine 

             %    

Control  15.1   0.25 0.52 0.20 

KCl  16.4   0.27 0.57 0.21 

K2SO4  17.4*   0.30* 0.60 0.23* 

KCl+Elemental S  18.0*   0.28* 0.62* 0.23* 

K2SO4+Elemental S  18.0*   0.28 0.63* 0.24* 

*=Signficantly different at the 0.05 level 

Conclusions-Forage Yield and Quality
Following Recommendations Increased Yield and Crude Protein 
◦ Importance of sulfur for yield and nutrient quality

Lysine and Methionine Increased Following Recommendations  

There Was  An Advantage Using K2SO4 Rather Than KCl
◦ Yield
◦ Quality
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How Do Nutrients Affect 
Root And Shoot Growth 
And Ultimately Yield
AND WHY EACH NUTRIENT IS SO IMPORTANT

Living Plant Roots Exudates Feeds The Bacteria, Fungi, and other Life-
20-40% of Carbon Fixed By The Leaves Is Exuded By the Roots
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Plants Can Even Regulate What 
Compounds That They Exudate From 
the Roots Depending Upon What 
Microorganism Or Nutrient That 
They Need.

The Feedback 
Between The 
Plant and Soil
Microbes Determines
Plant Performance
And Microbe 
Composition

Canarini et al, 2019
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Root Exudates 
Interact With Soil
Factors and Changes
Soil Structure.  Also,
Release Hormones
and Growth Factors

What Affects  Root 
Growth? Nutrients
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The Largest Affect on Root Growth Is Phosphorus:  Followed 
Closely By Ca, Mg, and Boron

N and P Deficiency Affect Root Growth 
More Than Shoot Growth. 
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Shoot Growth and Grain Yield Directly Related to Root Growth-
If You Reduce Root Growth Then You Will Reduce Yield

But Can You Have Too 
Much Of A Good Thing?
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Rice Root Growth Related to P Nutrition-But Too Much 
Reduces Growth

The Role of Mineral Nutrition on Root Growth of Crop Plants.  
Fagerial and Moreia, 2011.

Soybean Root Growth Responds to Zn 
Nutrition to a Point-Remember Zn and P 
Negative Interaction
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Mg Is Important To Root Growth To A 
Point.  Why?

Soil Physical Properties 
From the Ca/Mg Base 
Saturation Percentage
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Planter Marker-Near Plot is Recommendations, Far Plot 
is Magnesium Added

As the Soil Dried a Crack Appeared In the 4 ton/a Dolomitic Lime Plot But Ended At 
the Recommendation Plot
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Conclusion
Following the Albrecht System Results in Greater Grain and Forage Yield

The Albrecht System Results in Greater Crude Protein Content

Sulfur Is Extremely Important (more on that Wednesday)

Root and Shoot Growth are Affected Differently By Nutrients

Root and Shoot Growth are Dependent Upon Each Other
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