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“Success lies in the 
ruthless execution of the 

basics.” 
-Eric Bach



“Success lies in the 
ruthless execution of 
the fundamentals.”





“Soil fertility and plant nutrition is not just 
about crop yield but also plant health. 
Optimizing plant nutrition is one of the 
most effective and sustainable ways to 

protect crops against plant disease.” 
-Joseph Heckman, Rutgers Plant Biology



Soil Water

Tissue Sap



Suggested Soil Tests

1. Standard Soil Test  
2. Saturated Paste Test  
3. Texture Analysis (once)







Soil Testing Pitfalls 
  
1. Home Testing 
2. Only doing a standard test 
3. Over-testing 
4. Self-Interpretation 
5. Redox State 





Irrigation Water Testing 
 

• Issues: Salinity, Sodium, Bicarbonates/Alkalinity 
• Test Once or Twice 
• Solutions: adjust nutritional program or acidify water 

 



• When to Use 

• How to Take Sample 

• Interpretation 

• Pitfalls

Tissue Testing











My Favorite Test

• The plant doesn’t lie 
• *Great for nitrogen management (DIY) 
• Hidden Hunger 
• Interpretation is Technical 

1. **Low soil paste levels 
2. Nutrient excesses that create antagonisms 
3. Nutrient uptake mechanisms  
4. Root issues 
5. Transpiration





Low Soil Levels
Saturated Paste Report
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Low Tissue Levels





Tissue Testing Pitfalls 
  
1. Not enough testing 
2. Pulling leaves that are too young 
3. Foliar residual 
4. Wrong timing 
5. Wide Target Ranges 
6. Sometimes tough to understand 

WHY things are low 



• What is sap? 

• How it works 

• Testing protocols 

• Pitfalls

Sap Analysis



Nutrient  
Mobility



How to Use Sap Testing

• Bitter Pit in apples 
• Sap is more responsive to management decisions  
• Critical points of influence (ex: early in the season)



Pitfalls 
• Double the price 
• Very few labs 
• Not enough frequency 
• No targets so bad recommendations and product sales. Extremely 

sophisticated analysis.  
• Two-day shipping on ice



Example
1. Texture 2. Water



Example
3. Standard Soil Test 4. Saturated Paste Test



Example
5. Tissue Test



Customized Recommendations for Bitter Pit

1. Apply Manganese 
2. Focus on summer pruning 
3. Stop potassium applications 
4. Calcium/cytokinin foliars at cell division 
5. Start sap testing 
6. Soil moisture management changes 
7. Gypsum or Elemental Sulfur



Additional Applications & Thoughts

•Do Foliars Work?





Additional Applications & Thoughts

Fertigation

Nitrogen Calcium

Phosphorus

Manganese

Sulfur

Iron

Zinc Biologicals





Additional Applications & Thoughts

•Split test everything










