
INTERPRETING SOIL & LEAF ANALYSIS 
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Nutrient use in Tree Fruit 
Å94% of plant dry weight is carbohydrates (C, 

H, O) 

ïPrimary sugars are sorbitol, fructose, sucrose and 
starch 

Å6% is minerals 



Essential Elements 
ÅC HOPKNS CaFe Mg Cl MoB CuMnZn 

ÅSe, Ni, Co, Si, Na 

ÅNon-mineral ς C, H, O 

ÅMacronutrients ς N, P, K, Ca, Mg, S  

ÅMicronutrients ς Fe, Cl, Mo, B, Cu, Mn, Zn 
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Elements to Manage 

ÅNitrogen 

ÅPhosphorus 

ÅPotassium 

ÅMagnesium (?) 

ÅBoron 

ÅCalcium 
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Mineral Uptake 

ÅRoots are primary organs of uptake 

ÅElements taken up in the form of ions 

ïFe++, NO3
-, NH4

+, B+, Ca++ 

ïOrganic vs. Synthetic 

ÅUptake has passive and active components 

ÅOccurs throughout the year  

ïAlthough majority occurs early spring and late fall 
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Image courtesy P. Andrews, WSU 
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Tree Fruit Root Distribution 
ÅNot uniform (even less so in nonuniform soil) 

Åaƻǎǘ ŀǇǇƭŜ Ǌƻƻǘǎ ǿƛǘƘƛƴ олέ ƻŦ ǎǳǊŦŀŎŜ 
ï70% within 12 inches of surface 

Åaƻǎǘ ǇŜŀŎƘ Ǌƻƻǘǎ ǿƛǘƘƛƴ нпέ ƻŦ ǎǳǊŦŀŎŜ 
ïMajority within 10 inches of surface 



Estimated Lb./A Removed under Traditional Plantings 

Apples 

Yield N P2O5 K2O Mg 

~600 bu 20 8 50 2 

Leaves, Stems 80 38 130 22 

Total 100 46 180 24 

Peaches 

Yield N P2O5 K2O Mg 

600 BU 35 10 65 12 

Leaves, Stems 60 30 55 10 

Total 95 40 120 32 

  



Nutrients Lost Due to Crop 

Lb/A Removed with Fruit 

Yield           

bu/A N P K Ca Mg 

1870 31.6 7.2 81.2 4.2 3.7 

1318 21.3 5.3 61.6 3.0 2.7 

1530 25.7 6.3 79.5 4.1 3.7 

1211 32.3 6.3 71.4 3.3 3.2 

1488 27.8 6.3 74.1 3.7 3.3 

Palmer & Dryden, 2006 
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Nutrient Recycling - Nitrogen 

ÅN @ 23-50% is reabsorbed before leaf abscission 

ï(Titus & Kang, 1982) 

ÅN migrates back to spurs & branches, later to roots 

ÅN is stored in proteins high in arginine & asparagine 

ÅProteins are hydrolyzed in spring to support growth 



Nitrogen Recycling 
ÅFoliar application of radioactive isotope of N 

in the fall 

ï48% of N was withdrawn from leaves 

Å95% remained in the branch 
ï65% found in dormant bark 

ï29% in wood 

ï6% in flower buds 

ïNext spring 

Å46% was remobilized for flower bud growth 

Gauk et al. 2004 Can. J. Plant Sci. 84:259 
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Soil Analysis 
vs. 

Leaf Analysis 

Annual versus Perennial 
 

What is available versus What is taken up 



What is the Difference? 

Deposits 
(Fertilizer) 

Withdrawals 
(Harvested Fruit) 

ґ 



Returns 

Leaf litter 
Pruning wood 



When is a Soil Test Appropriate? 

ÅPre-plant ς ALWAYS ! 

ÅEvery 3 years to primarily look at soil pH 

ÅValidate explain 

   leaf results 

Å  Shows the  

     reservoir 



Tests Used 
ÅpH: 1:1 soil : water 

ÅP, K, Mg Ca : Mehlich 3 Extractant 

ÅAcidity: SMP Buffer pH 

ÅCation Exchange Capacity (CEC) 

ïSummation of cations 

ïH, K, Mg, Ca 

 





Part 1 -  



Part 2 - Recommendations 



Part 3 ς Lab Results 

Determines the amount of lime to add 

Based on a pH goal of 6.5 



Lime recommendation 
ÅLook at the bottom table of Exchangeable 

cations 

ÅBased on the acidity in meq/100 g 

ÅThe lower the acidity value is the less lime is 
needed 

ÅGoal is to raise pH to 6.5 



Phosphorus and Potassium 
ÅRates vary by: 

ïCrop 

ï9ǎǘŀōƭƛǎƘŜŘ ƻǊ ά¢ƻ tƭŀƴǘέ 


