
RANGES OF ELEMENTS IN AVOCADO LEAVES

Ranges for mature trees*
Deficient: Excess:

Elements Unit Less than    Adequate More than

Nitrogen (N) % 1.6 1.6 -2.0 2.0†
Phosphorus (P) % 0.05 0.08-0.25 0.3
Potassium (K) % 0.35 0.75-2.0 3.0
Calcium (Ca) % 0.5 1.0 -3.0 4.0
Magnesium (Mg) % 0.15 0.25-0.80 1.0
Sulfur (S) % 0.05 0.20-0.60 1.0
Boron (B) ppm‡ 10-20 50-100 100-250
Iron (Fe) ppm 20-40 50-100 -
Manganese (Mn) ppm 10-15 30-500 1,000
Zinc (Zn) ppm 10-20 30-150 300
Copper (Cu) ppm 2-3 5-15 25
Molybdenum (Mo) ppm 0.01 0.05-1.0 -
Chloride (Cl) % - - 0.25-0.50
Sodium (Na) % - - 0.25-0.50
Lithium (Li) ppm - - 50-75



Causes of Trace Metal Deficiencies in Avocado

Soil Soil PlantPlant

Low total zincLow total zinc Root growthRoot growth
Alkaline soil pHAlkaline soil pH PhytophthoraPhytophthora
BicarbonateBicarbonate RootstockRootstock
SalinitySalinity TranslocationTranslocation



Correction of Trace Metal Deficiencies in AvocadoCorrection of Trace Metal Deficiencies in Avocado

Soil TreatmentsSoil Treatments
Acidification: NAcidification: N--furicfuric, elemental sulfur, elemental sulfur
Application of zinc sulfateApplication of zinc sulfate
Applications of Applications of chelatedchelated metals (iron and zinc)metals (iron and zinc)

Foliar ApplicationsFoliar Applications
Canopy applications of metal saltsCanopy applications of metal salts
Canopy applications of metal Canopy applications of metal chelateschelates



Soil pH effects on metal solubility



Zinc Deficiency in Reed Avocado

Platt 1976
(Avocadosource.com)



Foliar Symptoms of  Zinc Deficiency

Platt 1960
(Avocadosource.com)



Zinc Deficiency in Hass Avocado 



Iron Deficiency in Hass Avocado 



Platt 1961
(Avocadosource.com)

Iron Deficiency in Hass Avocado 



Field Trial for Evaluation of Methods to Correct Trace Metal Deficiencies









Chelated Metals
Zinc – Metalosate, HEDTA, EDTA

Iron: EDDHA (Sequestrene 138) > HEDTA, EDTA
Organic Chelates: citric acid, fulvic acid 



Foliar Applications of Zinc

Materials: 
Chelates (EDTA, Metalosate..)
Zinc Oxide
Zinc Sulfate
Complexes with calcium, phosphorus





Application and Absorption of Radioactive Zn65 to Hass Avocado Leaves

Zinc Metalosate Zn Sulfate



Foliar Applications of Zinc





Soil and Water Factors Associated with Metal Deficiencies









Recommendations

1. Diagnose deficiency carefully: Zinc or Iron, or Phytophthora root rot?

2. Soil acidification: increases metal solubility and availability

3. Apply metals to soils during peak root growth

4. Zinc: soil application 1 lb per tree in canopy drip zone. 
Avoid overapplication and zinc toxicity

5. Foliar application: during new leaf flush, may not be effective since 
little zinc is absorbed or translocated. 

6. Iron: use metal chelates; 
pH 8.0   EDDHA Sequestrene 138 1 lb tree
pH 6-7   HEDTA
pH < 6   EDTA (iron should not be limiting in most soils at this pH)


