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TREE AND SHRUB FERTILIZATION 
 
What are some of the benefits of fertilization? 
Common objectives of fertilization include to: 

• Overcome	  a	  visible	  nutrient	  deficiency	  
• Eliminate	  a	  deficiency	  not	  obviously	  visible	  but	  detected	  through	  pH	  soil	  testing	  

• Eliminate	  a	  deficiency	  detected	  through	  foliar	  analysis	  
• Increase	  vegetative	  growth,	  flowering	  or	  fruiting	  
• Increase	  the	  vitality	  of	  the	  plant	  

Are there certain times and conditions when fertilization should be avoided? 
Fertilization may not be necessary or beneficial when trees and shrubs have: 

• Sufficient	  levels	  of	  all	  essential	  elements	  so	  that	  growth	  rate	  and	  plant	  health	  are	  acceptable	  

• The	  presence	  of	  certain	  pest	  problems	  
• Herbicide	  damage	  with	  residual	  activity	  within	  the	  plant	  

What are some of the pests that will increase with applications of fertilizer? 
Some pests promoted by fertilization include: 

• Spider Mites 
• The following insects: 

o Aphids 
o Adelgids 
o Psyllids 
o Scale  
o Whiteflies 
o Lacebug 
o Some caterpillars 

• Diseases 
o Pine pitch canker 
o Fireblight 

 
What’s the most accurate way to determine a tree’s nutrient needs? 
To determine the need for fertilization consider the following three things: 

• Foliar nutrient analysis to determine the nutrient content in the foliage 
• Soil nutrient analysis to determine nutrient levels and salt content in the soil 
• pH analysis to determine the acidity or alkalinity of the soil 

 
What is the most commonly deficient nutrient for landscape plants? 
Nitrogen is the most commonly deficient nutrient for landscape plants.  
 
 
 



What is cation exchange capacity? 
The cation exchange capacity (CEC) of the soil is one measure of the soil’s ability to retain 
certain elements. When CEC values are low, more frequent fertilization may be required, and the 
risk of leaching is higher. When the CEC is high, applications should be required less frequently. 
 
How do you prepare a soil sample? 
When preparing a soil sample, six to ten cores should be taken from different locations of the 
entire area. Typical depth is between 3-6 inches, and cores samples should all be mixed together 
into one clean bag or container. 
 
Explain fertilizer analysis. 
The fertilizer analysis, or guaranteed analysis, listed gives the composition of the fertilizer as a 
percentage by weight of total nitrogen (N), phosphoric acid (P), and soluble potash (potassium) 
(K). They are always listed in the same order. For example, a fertilizer with an analysis of 10-3-4 
contains 10% nitrogen, 3% phosphorus, and 4% potassium. A 50lb bag of this fertilizer would 
contain 5 lbs of nitrogen (N). 
 
What’s the difference between inorganic and organic fertilizers? 
Organic fertilizers also release inorganic ions but do so more slowly as the molecules are 
hydrolyzed or decomposed in the soil. Organic fertilizers are composed of carbon based 
molecules and can be either synthetic or natural. Examples of synthetic organics are 
ureaformaldehyde (UF), methylene urea (MU) and isobutylidene diurea (IBDU). Examples of 
natural organics are manures, sewage sludge, blood, and bone meal. Urea, which contains a 
single carbon atom, is technically an organic. However, it is not recognized as such in the 
industry because of how rapidly it solubilizes and releases nitrogen ions in water.  An advantage 
of organic fertilizers is that they do not leach as readily from the soil because they must be 
converted to inorganic ions before they are absorbed. One advantage of using an inorganic 
fertilizer is that solubility is less affected by temperature so the rate of availability is more 
uniform. 
 
What type of fertilizer should be used when fertilizing trees? 
Fertilizers with slow or controlled release nitrogen (CRN) should be used when fertilizing trees. 
This practice reduces the amount of fertilizer that may be leached and reduces salts or fertilizer 
“burns”. 
 
How can I tell if a fertilizer it a slow released fertilizer? 
To determine if a fertilizer is slow release, look for the percentage of water-insoluble nitrogen 
(WIN) on the label of your fertilizer bag. If at least half of the nitrogen is water insoluble, the 
fertilizer is considered slow release. For example, if a fertilizer label states that the product is 
20% N, then the WIN should be at least 10%. 
 
What are some of the other elements trees and shrubs need? 
Calcium and magnesium are the secondary elements. Deficiencies of these elements are 
sometimes found in acidic and sandy soils but may occur in any soil type. The common 
treatment for both deficiencies is applications of dolomitic limestone. This contains both 
elements. Because dolomitic limestone is used to increase soil pH, when applying it for 
fertilization purposes, rates must not be so high that the soil pH is increased beyond the optimal 
range for the particular plant. Iron, Manganese, Zinc, Boron and Copper are the microelelments. 



These deficiencies often are seen on high pH or alkaline soil, sandy soils, or soils with naturally 
occurring low levels of these elements. They are very host specific, meaning one tree species 
may be affected while an adjacent tree of a different species may not. 
 
What is salt index? 
Salt index is a measure of the salinity of a fertilizer. Salts draw water out of the root system, 
resulting in less water uptake by the plant. Damage caused by the salt is referred to as “salt burn” 
or “fertilizer burn”. Fertilizers with high salt indices have a greater potential to cause desiccation 
of plants when applied at the same rate as fertilizers with low salt indices. 
 
How do you find the salt index of a specific fertilizer? 
Sometimes the salt indices are not listed on fertilizer labels. Contacting the manufacturer will 
supply this information. In general for fertilizing trees and shrubs, a salt index of less than 50 is 
preferred to reduce the risk of plant damage. The following lists some common fertilizers and 
their salt index: 
 
PRODUCT SPEED OF 

AVAILABILITY 
SALT INDEX SOIL REACTIONS (pH) 

Dried blood Medium 3 Slightly acidic 
Bone meal Slow 3.5 alkaline 
Cotton seed meal Slow 3 Slightly acidic 
Cow manure medium 3.5 neutral 
Poultry manure slow variable variable 
Sheep manure slow 3.5  
Municipal sewage sludge Slow 1-3 Slightly acidic 

 
Wood ash, hardwood Slow  Alkaline 
Ammonium sulfate Quick 69 Very acidic 
Ammonium nitrate Quick 105 Acidic 
(IBDU) Isobutylidene 
diurea 

Slow 6 Acidic 

Phosphate, diammonium Quick 34 Acidic 
Phosphate, 
monoammonium 

Quick 25 Very acidic 

Phosphate, 
monopotassium 

Quick 8 Acidic 

Super Phosphate Slow 8 Neutral 
Urea Quick 75 Acidic 
Urea, sulfur-coated Medium Not available Acidic 
Urea, methylene Medium 27 Acidic 
Ureaformaldehyde Slow 10 Acidic 
Nitrate, calcium Quick 53 Alkaline 
Nitrate, sodium Very quick 100 Alkaline 
 
When is the best time of year to fertilize trees and shrubs? 
Fertilizer uptake in deciduous hardwoods corresponds with the time of root growth. In general, 
root growth starts before budbreak and ends after leaf drop. The time of maximum nutrient 
uptake is from after budbreak in the spring to color change in the fall. Quick-release fertilizers 
should be avoided between leaf drop and budbreak because uptake is minimal and fertilizer may 
be leached. During drought periods, roots will not readily absorb fertilizers and there’s additional 



risk of damage from salts in the fertilizer.  To prevent fertilizer runoff in the spring, fertilizer 
application should be avoided if the ground is frozen and prior to April 1st. 
 
Should I fertilize in the fall? 
Fall application of fertilizer should not be applied after October 31st. It does not normally 
predispose a plant to winter injury unless the plant is stress by other factors (such as shearing) or 
is grown outside its native range. 
 
If a nutrient analysis is not available how can I determine the rate or amount of fertilizer to 
use? 
The standard rates for slow release fertilizer are 2-4 pounds of nitrogen per 1,000 square feet, not 
to exceed 6 pounds of nitrogen per 1,000 square feet annually on trees and shrubs. Higher rates 
may lead to a greater potential for leaching, pest problems and runoff. Lower rates are preferred, 
even if frequency of application must be achieved. For mature trees, the goal usually is to 
maintain tree vitality. Trees in good health may not require fertilization. 
 
After transplanting a tree, should it be fertilized? 
Fertilization at the time of transplanting is not often recommended. In nutrient deficient soils, 
however, new transplants may benefit from incorporation of fertilizer into the backfill or by 
surface application over and slightly beyond the root ball. If fertilizer is applied to recent 
transplants, it is essential that only low-salt index (<50), slow-release (WIN >50%) fertilizers be 
used. 
 
How do you calculate the application rate of a fertilizer? 
After selecting the rate of nitrogen and the area of fertilization, calculations of how much 
fertilizer to apply can be made as follows with this formula: 
 
Fertilization area   X  N application rate (lb N/1,000 sq.ft) = lb of fertilizer 
 1,000  % nitrogen in the fertilizer 
   (written as decimal) 
 
Here’s an example: 
1,800 sq.ft.  X 3 lb N/1,000sq.ft.  = 18 lbs. of fertilizer 
   1,000               0.30 
 
 
 
How do you calibrate the correct amount of fertilizer to spread in fertilizer applicators 
(spreaders)? 
Spreader calibration is based both on the flow rate of the fertilizer and the speed of application. 
When calibrating, it is very important to walk or drive at a constant speed. Fertilizer spreaders 
usually have calibration numbers engraved near the flow-control lever. If the fertilizer label 
designates a calibration number that setting is a good place to start the calibration test. Simply 
fill the applicator with a measured amount of fertilizer, and then apply the fertilizer over a known 
area. The application rate is easily calculated by dividing the weight of the fertilizer applied by 
the area it was applied to. Several calibration tests should be done to ensure accuracy. 
 
 



How should you store fertilizers? 
Fertilizers should be stored in a well-ventilated, dry location. Powdered and granular fertilizers 
tend to clump together in a damp environment, often forming an unusable, solid block. Some dry 
fertilizers change composition when wetted. To avoid these problems, fertilizers should be stored 
in a building and kept off the ground or floor.  Some liquid-based fertilizers change form or 
chemical composition when cooled below freezing. When liquids are stored over the winter, 
heated storage is required. 
 
 


