
To get the most out of the tree… 

You need to get the most out of the 

Farmer 

A Tribute to Jerry Haak; December 31, 2013 







Soil 

Analysis 



Primarily Two Types of Soil Samples 

Acid Extraction Soluble Paste Extraction 



Which Method is Best? 



Neither!!!  
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Both should be used to understand your soil 



Neither!!!  

Each Give you Half of the Picture! 

Both should be used to understand your soil 

(Both a Bat and a Ball are needed to play Baseball) 
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What Acid Extraction  Reveals  

• %  Organic Matter  1-2% 

• pH                           6.5-7.5 

• CEC             3-5=Sand 20=Clay               

• Soluble Salts (EC)  <1.0 

• “Total” Mineral Content of Soil 

 





What Soluble Paste Extraction 

Reveals  



What Soluble Paste Extraction 

Reveals  

What the Roots See! 



What Soluble Paste Extraction 

Reveals  

• Combined with Deionized Water 

• (irrigation water; weak acid) 



What Soluble Paste Extraction 

Reveals  

• Combined with Deionized Water 

• (irrigation water; weak acid) 

• Provides a picture of what nutrients are 

available in solution as it moves through 

the soil profile. 



What Soluble Paste Extraction 

Reveals  

• Combined with Deionized Water 

• (irrigation water; weak acid) 

• Provides a picture of what nutrients are 

available in solution as it moves through 

the soil profile. 

• Paste extraction shows only the nutrients 

available to the plant  (majority of ions 

are tied to soil)  
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Base Saturation 

Ca  65-80% 

Mg 10-20% 

K       4-7% 

Na     < 1% 
Al 

H 

___________________________ 

100% 



IDEAL 

Cation:Anion Ratio 

>2:1 

But the base saturation is Primary  







 

What are the Seasonal Needs of 

Nutrients? 

 



 

What are the Seasonal Needs of 

Nutrients? 

 
Dr. Lailiang Cheng, Cornell;  2012: 

Showed nutrients allocation and timing 

of major nutrients under High Density 

Canopy. 
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Tree nutrient requirements in relation to yield 

Fruit yield (b/a) N P K Ca Mg S 

500 22.1 3.7 40.2 15.9 4.9 1.8 

750 33.2 5.5 60.2 23.9 7.3 2.7 

1000 44.3 7.4 80.3 31.8 9.8 3.6 

1250 55.4 9.2 100.4 39.8 12.2 4.5 

1500 66.4 11.1 120.5 47.7 14.7 5.4 

1750 77.5 12.9 140.6 55.7 17.1 6.3 

2000 88.6 14.8 160.6 63.6 19.6 7.2 
 

Macronutrients (lbs/acre) 



‘Gala’ nutrient removal by fruit harvest  

in relation to yield 

Yield (b/a) N P K Ca Mg 

500 8.6 2.2 27.7 1.8 1.4 

1000 17.2 4.4 55.3 3.5 2.8 

1500 25.7 6.6 83.0 5.3 4.2 

2000 34.3 8.8 110.7 7.0 5.6 

 

Macronutrients (lbs/acre) 
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Things that make you go…. 

    Hmmmmmmmmmm?? 
  

Soil Moisture Content 



Things that make you go…. 

    Hmmmmmmmmmm?? 
 

  

Root Mass 
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Other Nutrient Availability 

  K  Regulates Water and Nutrient Flow 

         Careful with Rates and Timings, K can Displace Ca 



Things that make you go…. 

    Hmmmmmmmmmm?? 

(Other things to factor when maximizing mineral uptake)  

Other Nutrient Availability 

  K  Regulates Water and Nutrient Flow 

    B & Zn aids in Ca Uptake 
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• Employ horticultural techniques to maximize nutrition 

• Still filling space, or producing quality fruit? 



Things that make you go…. 

    Hmmmmmmmmmm?? 
  

Insure Nutrients end up where you want them 

• Employ horticultural techniques to maximize use 

• Still filling space, or producing quality fruit? 

• Only $ paid for fruit?  Maximize Fruit Quality 

• Ca uptake is driven by Transpiration, therefore end up in shoots and 

leaves 

• Hydrocooling, Apogee, Summer Pruning help direct Ca to fruit 



Thank You! 




