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Developing fertilizer programs takes into account:

• Soil pH & nutrient levels
• Tissue analysis
• Existing mineral nutrients in the soil
• Available water
• Ground management
• Climatic conditions
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Blueberries

Grapes

Brambles & Strawberries



Using visual symptoms
Understanding nutrient mobility
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Present pH 
of  soil

Desired pH Value of  4.5

Sand Loam Clay
4.5 0.0 0.0 0.0
5.0 174 522 609
5.5 284 1054 1132
6.0 522 1524 1612
6.5 653 2003 2090
7.0 827 2526 2613
7.5 1001 3005 3093

Amount of  Sulfur in Pounds per Acre
Required to Lower Soil pH 





Nutrient in 
excess

Induced deficiency

  Nitrogen Potassium



Nutrient in 
excess

Induced deficiency

  Nitrogen Potassium
  Potassium Nitrogen, Calcium, Magnesium



Nutrient in 
excess

Induced deficiency

  Nitrogen Potassium
  Potassium Nitrogen, Calcium, Magnesium
  Phosphorus Potassium, Copper
  Sodium Potassium, Calcium, Magnesium
  Calcium Magnesium, Boron
  Magnesium Calcium, Potassium
  Iron Manganese
  Manganese Iron
  Copper Iron



• Available water
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• Ground management
−  Compaction
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• Ground management
-Allow vegetation to grow
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• Ground management
-Mulch
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• Ground management
-Clean strip
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• Ground management
-Plastic/ landscape fabric
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• Climatic conditions
-Moisture
-Heat

Soil  microbial activity
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Soil Testing
• Use same lab
• Will vary based on:

-Topography
-Cultivation practices
-Time of  year sampling
-Prior applications of  fertilizers, compost
-Pesticides influence?

• Pre-plant and throughout planting lifespan
• Compost testing



Add $7 for organic 
matter



Cost $30



Foliar – Petiole Analysis
• Timing: when nutrient levels are most stable

Crop Timing
Strawberry – June bearers Renovation
Bramble Late July-Early August
Blueberry Late July-Early August
Currents/Gooseberries Late July-Early August
Grapes Bloom or Veraison



Decreases 
Higher concentrations early

Most Elements 
are Stable

Increases
Higher concentrations 

later

Nitrogen Magnesium Calcium
Phosphorus (slight) Iron Manganese
Potassium Copper
Boron

Nutrient concentration as affected by time 
throughout the growing season

From Orchard Nutrition Management – W. Stile & S. Reid; www.smallfruits.org/BunchGrapes/production/TissueAnalysisforGrapevines.pdf



Foliar and Petiole Analysis
• Results will vary with plant stresses

-Water
-Crop load
-Pest injury

• Will vary with pesticide use
-Ziram, Copper, Sulfur

• Will vary from cultural practices
• Troubleshooting visual or perceived problems

-2 samples



Nutrient Foliar Results Sufficiency Range
N  % 2.17 1.7 – 2.1
P  % 0.09 0.1 – 0.4
K  % 0.28 0.4 – 0.65
Ca  % 0.58 0.3 – 0.8
Mg  % 0.15 0.15 – 0.3
B  ppm 20.3 30 - 70
Cu  ppm 6.6 5 - 20
Fe  ppm 39.4 60 - 200
Mn  ppm 111.2 50 - 350
Zn  ppm 14.5 8 - 30

Mature Blueberry
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Nutrient Foliar Results Sufficiency Range
N  % 2.17 1.7 – 2.1
P  % 0.09 0.1 – 0.4
K  % 0.28 0.4 – 0.65
Ca  % 0.58 0.3 – 0.8
Mg  % 0.15 0.15 – 0.3
B  ppm 20.3 30 - 70
Cu  ppm 6.6 5 - 20
Fe  ppm 39.4 60 - 200
Mn  ppm 111.2 50 - 350
Zn  ppm 14.5 8 - 30

Soil Results Sufficiency Range
pH 4.6 4.5 – 5.0
Ca lbs 187 1000 - 1800
K lbs 257  150 – 200 (grape), 240-360 (straw, rasp)

Al ppm 364.5 < 300
B ppm 0.0 0.35 – 0.75

Mature Blueberry
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Problems with guessing:

• Multiple deficiencies may exist
• Symptoms similar for deficiency & excesses
• Guessing may result in

- Inadequate or excessive plant vigor
-Over or under nutrient applications
-Poor fruit set
-Reduced fruit quality
-Misdiagnosis

• Costs you $$$
• Visual symptoms = damage already done



Photo: Mary Concklin



Long Term Management Decisions

• Supplemental water during dry periods
• Foliar analysis annually
• Soil analysis every 2-4 years - same lab
• Combine both for fine-tuned fertilizer programs 

− Crop load
− Cultural practices

• Past experience
• Comparing results from year to year will show a    

reliable trend



Thank you ☺

mary.concklin@uconn.edu


