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Contrasts with
SLAN

Soil Balancing Concept – Base Cation Saturation Ratio (BCSR)

The idea that crops yields will be responsive to fertilization if the fertility 
levels of that nutrient are below a certain level and will not be if they are 
above a certain level (e.g. Eckert, 1987 Gasper, 2016; Black, 1993)

“Sufficient Level of Available Nutrients”

• Focuses on the important role that cations play in plant function 
• Balance of Base Cations = Key. “Ideal range is 60 to 75% Ca  10 to 20% Mg, 2 to 5% 

K, 10% H, and 5% of other cations to maximize crop yields” (Albrecht, 1975)



The Puzzle: Widely Used, Little Scientific Support



TODAY: 
3 Key Research Questions

1. How is ‘soil balancing’ actually practiced? 

2. How common is soil balancing? 

3. How well does soil balancing work?



Methods
INTERVIEWS

• 33 w/ individuals assumed to be soil balancers
- 9 consultants
- 24 farmers 

(Veg/Fruit N=10; Cash grain N=5; Dairy=6; 
Veg/Livestock=2; Retired Dairy farmer=1)

Review of literature – books, articles, websites



MAIL SURVEY

• Spring 2018
• Organic corn growers 

(OH, IN, PA, MI) 
• Focus: soil management 

practices, including soil 
balancing

• Questions addressed 
2017 production practices



Response Rates

Accuracy +/- 2%



HOW IS SOIL BALANCING PRACTICED?



BCSR = a common core idea/practice

CONSULTANT INTERVIEWS & BOOKS:

• Calcium plays vital role in crop growth, soil physical 
properties, and in availability of other nutrients

• Soil structure and infiltration related to Ca:Mg ratio
• SB = associated with use of Hi-Cal lime and Gypsum 

for the purpose of raising Ca rather than just pH



Chemistry Beyond BSCR

Figure 1. Mulder Mineral Wheel 

(Watts 1995)

“Everything works together”

Nutrient Levels vs. 
Availability

Micronutrients

Calcium

Boron



BCSR is “core” of 
3-legged stool BCSR

To succeed = rely on 
mix of practices
Amendments

• Ca; Mg; S; Micro
• NPK
• Manure & compost

Cultural practices
• Tillage
• Crop rotations



http://www.notbeinggoverned.com/wp-content/uploads/2015/01/FALSE-
DICHOTOMY-copy.jpg

Other insights from experience w/ SB…

CONTEXT MATTERS
• Cation exchange capacity 

(CEC)

SLAN STILL MATTERS
• Critical of ‘overemphasis’ on N,P,K, 

pH, but SLAN still viewed as vital

QUALITY OVER YIELD

LONG-TERM COMMITMENT



Soil Consultants
DIVERSE – not a single story

Biology is emphasized a lot 
more with some than the 
others 

For some biology trumps 
chemistry



Farmers’ soil balancing 
practices

• Even more diverse ways 
of thinking and practicing 
than consultants

• Emphasis on practices, 
outcomes (not 
philosophy/theory)

• Wide range of 
information sources to 
guide their decisions



HOW COMMON IS SOIL BALANCING?



Self-Identified “Soil Balancers”

2018 
survey 
results



IF SBer: Describe what you do and what you 
are trying to accomplish



How important is this consideration to you 
when managing your organic farm fields?



Soil Balancing is a long standing practice



Overall, “Soil Balancers” apply more 
soil amendments 

Hi-Cal -4years 18.7%
Gypsum-4years 15.7%

Any manure 88.5%

Any NPK input1 30.5%

Any Micronutrients 11.8%
Microbial Stimulants 

& Inoculants
12.9% 25.9% 20.0% ***

35.4% 24.7% ***

53.2% 42.1% ***

90.5% 89.2%

33.1% 25.3% ***
30.4% 25.5% ***

Not a Self-
Described Soil 

Balancer

Self-Described 
Soil Balancer

Combined  Full 
Sample

    N=364     N=444    N=859

NO DIFFERENCE: tillage, crop rotations, and cover crop management



What about non-organic producers?

• No good source of data to estimate…
• Discussions with consultants suggest it is 

common among grain farmers in midwest



How well does soil balancing work?



Interviewees and surveys 
Common reports:

• Improved soil texture/drainage
(less tight, better flocculation)

• Greater crop nutrient availability
• Enhanced crop quality

Other
• Lower weed, insect pressure  
• Better plant health
• More soil biological activity

Interconnected nature of benefits



Percent of Self-Identified Soil Balancers Reporting Positive 
and Negative Outcomes



The Elephant in 
the Room

• How reconcile widespread use of ‘soil balancing’ with lack of 
scientific ‘proof’?

• Some ideas
• Practice of SB is more complex than simple BCSR

• Results observed in field reflect impacts of combinations (or just other practices)
• Science = limited

• Few studies
• Short term
• Limited set of outcomes (mainly yield)
• Not under realistic production conditions

http://www.stjameslaf.org/church/the-elephant-in-the-room/?tag=Philippians



QUESTIONS?

THANK-YOU!

Dr. Douglas Jackson-Smith jackson-smith.1@osu.edu 
Dr. Caroline Brock   brock.238@osu.edu

https://offer.osu.edu/soil-balancing
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