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Soil and Fertilizers 101 

S  Agenda 
S  What is Soil? 

S  Types 

S  Components 

S  Structure/Texture 

S  pH 

S  Fertilizers 
S  Ingredients 

S  Fertilizer Math 

S  When to fertilizer 



Soil Types 

S  3 Basic Soil Types 
S  Clay 

S  Sand 
S  Loam 

S  Soil type determines watering  



Watering 



What is Soil? 

S  Soil is made up of  varying ratios of  components 
S  Sand 
S  Silt 
S  Clay 
S  Organic Matter 
S  Air 

S  Microorganism 

S  Percentage of  each determines structure 

S  Composition of  each components varies by sources 



Importance of  Soil Components 

S  Components of  soil determine 
S  Structure (texture) 

S  pH (Acidity/Alkalinity) 

S  Nutrients (Fertility) 

S  Buffering Capacity (Resistance to change – Stability) 

 



Relative Size of  Soil 
Components 



What is Structure? 

S  Structure/Texture is determined by how individual soil 
granules clump or bind together and aggregate 

S  Aggregates Influence 
S  Arrangement of  pore between granules 

S  Flow of  air and water and nutrients 

S  Root space (easy of  rose root penetration) 



Texture Triangle 



Microorganisms 

S  Microorganisms critical to soil fertility and plant 
growth 
S  Fungi 

S  Bacteria 
S  Aid in nutrient uptake/exchange 

S  Excess use of  pesticides will harm microorganisms 
S  Do not spray insecticides and fungicides on soil 



What is pH?  

S  Inverse log of  1 over  the Hydrogen ion concentration 
S  Relative acidity or alkalinity of  a material  

S  Measured on scale of  0-14 
S  pH 2 – lemon juice (Acid) 
S  pH 7 – pure water (Neutral)  
S  pH 11 – ammonia (Alkaline) 

S  Difference between steps is 10X  

S  Determines nutrient availability 





How to Change pH 

S  Changing pH is a slow process (make take several seasons) 

S  To raise pH 
S  Add Lime 

S  To lower pH 
S  Add organic matter 

S  Add garden sulfur 



Soil Test 

S  BEFORE MAKING ANY pH CHANGES 

 

GET A SOIL TEST! 

 
OR CONDUCT YOUR OWN TEST! 



pH Meters 







Fertilizers 

S  What is a fertilizer? 
S  A substance added to soil to increase fertility and thus increase 

or sustain plant growth and health. 

S  Main components of  Fertilizers 
S  N = Nitrogen ( expressed as ammoniacal or urea nitrogen) 

S  P = Phosphorus (expressed as P2O5) 

S  K = Potassium (expressed as K2O) 



Minor Elements 

S  Calcium –Ca 
S  Strengthens cell walls and promotes early growth 

S  Magnesium –Mg 
S   Promotes Chlorophyll formation and disease resistance 

S  Sulfur – S  
S  Raw material for amino acids thus protein formation  



Micronutrients 

S  Zinc –stem growth and bud formation 

S  Iron – chlorophyll formation, sugar burning enzymes, aids 
nitrogen fixation 

S  Manganese – chlorophyll, enzymes, cellular respiration, nitrogen 
metabolism 

S  Copper – Enzyme activation, stem development, pigment 
formation 

S  Boron – aid sugars move from cell to cell, starch formation, cell 
division, flower formation and pollination 



Micronutrients 

S  Molybdenum – nitrogen fixation and use in plant, required 
for amino acid production that stimulates growth and vigor 

S  Carbon, Hydrogen, Oxygen – carbohydrate production – 
plant life  



Fertilizer Math 

S  Why is this important? 
S  Apply proper amounts of  N-P-K to garden 

S  Basis is Soil test results 

S  Can save you money  

S  Avoids over fertilization 

S  Calculate N-P-K based on a fictional soil test  



Fertilizer Math 

S  Data 
S  Soil tests says apply 2 lb Nitrogen per 1000 sq ft. 

S  Fertilizer bag reads 11-15-11 
S  Fertilizer bag weighs 20 lb  

S  Question – How much of  20 lb bag to apply? 



Fertilizer Math 

S  First Calculate Nitrogen 

S  Nitrogen is calculated as elemental nitrogen so: 

S  Multiply 11% N X 20 lb = 2.2 lb N 

S  2 lb recommended /2.2 lb in bag =91% of  bag – I would 
apply the entire bag. 



Fertilizer Math 

S  Phosphorus is expressed as P2O5 

S  Same fertilizer 11-15-11  (20 lb Bag) 

S  Test recommends 3 lb Phosphorus applied to 1000 sq. ft.  

S  Must first determine % P in P2O5 – I will forgo this P = 43.7% 

S  So  =15% X 20 lb = 3 lb of  P2O5 per bag  

S  Now 3lb x .437 = 1.3 lb P per bag 

S  Therefore need 2.3 bags 

 



Fertilizer Math 

S  K is expressed as K2O 

S  As with Phosphorus must calculate % K = 83% 

S  Same fertilizer, 2.5 lb per 1000 Sq. Ft. 

S  So: 15% of  20 lb bag = 3 lb of  K2O 

S  3 lb X .83 = 2.49lb – Use one bag 



When to Fertilize? 

S  Soil temperature is above 50oF 

S  After you have watered and roses have had time to absorb 
water 

S  First application at leaf  bud break – May 1st 

S  Last application of  Nitrogen fertilizer – August 15th. 

S  In between will depend on soil type and watering pattern 



Tidbits 

S  One or two applications of  an organic fertilizer 
S  Fish Emulsion 
S  Kelp Emulsion 
S  Alfalfa meal/tea 
S  MooPoo Tea 

S  I usually apply Alfalfa meal upon uncovering roses and 
again July 1st. 

S  Fish or Kelp Emulsion or Teas in Mid July 



Further Information 

S  My Personal Rose related blog 
S  www.northernrosarian.com 

S  Email addresses 
S  maplerosedoc@gmail.com 
S  jim@northernrosarian.com 

S  Minnesotarosesociety.org 

S  Minnesotarosesociety.org/blog 



QUESTIONS 
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