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No shade tree? Blame not the sun but yourself.  ~Chinese proverb
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Introduction

A healthy, functional, and attractive tree growing in any urban location provides benefi ts not only 
to the property owner, but to the surrounding community as well.  The goal of this guide is to 
provide you with basic and practical information on how to best accomplish the most important 
tree management activities.

Who Should Use This Guide?

If you are a…

--then this Guide is for you! 

Your implementation of the practices in this guide is an important component of our overall 
community tree management program. 
This Guide supports the Miami-Dade County Landscape Code (Chapter 18 of the Code of Miami-
Dade County, Florida), and should be used as a community education tool, and as a standard for 
community tree care.  For specifi c planting requirements and project planning guidance, refer to 
the Miami-Dade County Landscape Manual published by the Miami-Dade Planning and Zoning 
Department (http://www.miamidade.gov/planzone/lands.asp). 
This guide also supports the Miami-Dade Street Tree Master Plan adopted in 2007 with a mission 
to provide the framework to design and implement tree plantings that complement the purpose 
and intent of the Landscape and Tree Ordinances and enhance the County tree canopy to a 
minimum of 30 percent coverage, countywide by 2020.1
For more information on the Street Tree Master Plan
go to (http://www.miamidade.gov/image/)
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 Heavy Equipment Operator
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 Engineer

 Landscape Architect
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Trees are your best antiques.  ~Alexander SmithThe Benefi ts of Trees
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The Benefi ts of Trees
Trees provide you, and our community, with many environmental, social, and economic benefi ts. 
Many of these benefi ts are tangible and measurable.  Studies indicate that trees increase property 
values, protect property as a wind break, reduce erosion, provide sociological benefi ts, increase 
and improve wildlife habitat, reduce noise levels, improve economic sustainability and enhance 
community aesthetics and appeal, contributing to community pride. In addition to what we 
traditionally think of as the benefi ts of trees, recent studies show a positive correlation between 
trees, social benefi ts, and quality of life indicators.  For example, in one study, planting trees 
along neighborhood streets improved traffi c fl ow.2 In another study, there were reducted reports 
of physical violence in public housing that had trees outside the buildings, and signifi cantly better 
relations and stronger ties between neighbors.3  A U.S. Department of Energy study reports that 
trees reduce noise pollution by acting as buffers and absorbing 50% of urban noise.  And,  recent 
research shows that consumers are willing to shop longer and spend more in retail areas that 
have trees because trees provide a “human habitat.”4

Urban forests improve air quality
Trees reduce air pollution by absorbing or intercepting pollutants such as carbon monoxide, sulfur 
dioxide, nitrogen dioxide, ozone and particulates. A single mature tree can absorb carbon dioxide 
at a rate of 48 pounds per year, and release enough oxygen into the atmosphere to support two 
human beings. Three hundred trees can counterbalance the amount of pollution one person 
produces in a lifetime. One study from the U.S. Forest Service estimated that over a 50 year 
lifetime, a tree generates $31,250 worth of oxygen, provides $62,000 worth of air pollution control, 
recycles $37,500 worth of water, and controls $31,250 worth of soil erosion.5  

Urban forests save energy 
A tree can be a natural air conditioner. The evaporation from a single large tree can produce the 
cooling effect of ten room-size air conditioners operating 24 hours per day.  Shading of homes and 
offi ce buildings may reduce air conditioning needs by up to 30%, thereby reducing the amount 
of fossil fuels burned to produce electricity.6  A recent study by American Forests found that the 
maximum potential annual savings from energy-conserving landscapes around a typical home 
ranged from a low of 13% in Madison, Wisconson to a high of 38% in Miami. Projections suggest 
that 100 million additional mature trees in U.S. cities (3 trees for every unshaded single family 
home) could save over $2 billion in energy costs per year.7 
Urban forests reduce storm water runoff and act as natural pollution fi lters
Tree leaves and branches intercept rainfall, hold it and then release it slowly, thereby reducing 
runoff, increasing infi ltration into the soil, and helping to maintain water quality. This translates to 
savings in avoided cost for infrastructure that does not need to be constructed to accommodate 
excess water.8 

The Benefi ts of Trees
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Urban Forests Can Extend the Life of Paved Surfaces
The asphalt paving on streets contains stone aggregate in an oil binder. Exposure to sun heats 
and volatilizes the oil, leaving the aggregate unprotected. Vehicles then loosen the aggregate 
and, much like sandpaper, the loose aggregate grinds down the pavement. Typically, streets 
need to be overlaid or slurry sealed every 7 to 10 years over a 30 to 40 year period, after which 
reconstruction is required. A slurry seal costs approximately $50,000/linear mile.9 Shade slows 
the volatilization of the oil, so pavement on shaded streets requires less frequent maintenance 
than does pavement on sunny streets. On older streets with an extensive tree canopy, the slurry 
seal can be deferred from every 10 years to every 20-25 years, resulting in a large savings in 
maintenance costs. 

Urban Forests Can Increase Traffi c Safety
Trees can enhance the effect of traffi c-calming measures, such as narrower streets, extended 
curbs, and roundabouts. Tall trees make streets “feel” narrower, and closely spaced trees give the 
perception of speed (they go by very quickly), resulting in slower driving speeds. A street without 
trees may be perceived as wide and free of hazards, thereby increasing speeds leading to more 
accidents.10 

Trees serve as a buffer between moving vehicles and pedestrians.
Urban Forests Can Improve Economic Sustainability
Are the benefi ts that trees provide to our communities greater than the costs? The answer is yes. 
In most cases, the long-term benefi ts far outweigh the costs. A study of future benefi ts and costs 
of a tree planting program in Chicago found that the projected value of trees, when measured by 
such things as increased property values and decreased energy use, is nearly three times greater 
than the projected costs.11 In Modesto, California, a cost/benefi t analysis found that for each dollar 
spent on tree programs, the city received almost two dollars in benefi ts in terms of air pollution 
reduction, energy use reduction, and storm water runoff reduction.12 It is also worth noting that un-
like hard infrastructure, which depreciates over time, a tree’s value increases as the tree becomes 
older and larger. 

Urban Forests Can Increase Real Estate Values
A community’s urban forest is an expression of its pride and spirit and gives visitors a positive 
fi rst impression of the community.  Apartments and offi ces in wooded areas rent more quickly 
and have higher occupancy rates than similar facilities in areas without trees.  Rental rates of 
commercial offi ce properties were approximately 7% higher on sites having quality landscape 
including trees, and businesses that lease offi ce space in developments with trees fi nd their 
workers are more productive and absenteeism is reduced.  Shoppers are willing to pay 9-12 
percent more for products purchased in shops along tree-lined streets than they would pay for the 
same item in a barren setting.13

The Benefi ts of Trees
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The Benefi ts of Trees

Research on the aesthetic quality of residential streets shows that trees are the single strongest 
positive infl uence on scenic quality. Well-maintained trees increase the “curb appeal” of properties. 
The studies on the effect trees have on residential property values fi nds that each large front-
yard tree raised the sale price by 1%.14 Various studies report that trees can increase property 
values from 5% to 15%, as compared to properties without trees (depending on species, maturity, 
quantity and location).  In addition, appraised property values of homes that are adjacent to parks 
and open spaces are typically 8-20% higher than those of comparable properties elsewhere.15 

Urban Forests Can Provide Sociological Benefi ts
Two University of Illinois researchers studied the effect of trees and greenery on the daily lives of 
residents of Chicago’s Robert Taylor Housing Project (the largest public housing development in 
the world). They found that residents living in “greener” surroundings reported lower levels of fear, 
fewer incivilities, and less aggressive and violent behavior and had signifi cantly better relations 
with and stronger ties to their neighbors. One positive correlation is that vegetation deters crime 
in poor urban neighborhoods by increasing residents’ use of outside spaces, thereby increasing 
informal surveillance, and by mitigating residents’ mental fatigue, thereby reducing the potential 
for violence.16



10
There are rich counsels in the trees.  ~Herbert P. HorneTree Basics
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Tree Basics

The Parts of a Tree 
The three main parts of a tree are its crown, trunk, and roots.

Crown
The crown is the woody and leafy component of the tree that is supported by the trunk. It is 
composed of large, scaffold limbs that support smaller branches, twigs, leaves, and buds. The 
leaves absorb carbon dioxide and in the presence of sunlight produce food—carbohydrates—in 
a process called photosynthesis. As a by-product, the tree’s leaves produce and release oxygen. 
Growth occurring at the tips of branches can increase the length of branches
by a few inches to several feet per year, depending upon the species and
growing conditions. Tree crown size is measured as diameter in feet
of the width of the branches at their greatest extent.

Tree Structure
    
A tree is defi ned as a woody plant that grows to 12 or more feet in height, usually with a single 
trunk, growing to more than 3 inches in diameter at maturity, and possessing an upright arrange-
ment of branches and leaves. Trees are commonly referred to by their size, specifi cally their 
mature height. 

In this Guide, tree heights are divided into small, medium, or large height classes and are defi ned 
as follows:

Small = Less than 20 feet tall at maturity
Medium = 20 to 30 feet tall at maturity

Large = 30 feet or taller at maturity

Figure 1. Small tree, i.e.  
Pigeon Plum (Coccoloba 
Diversifolia) 

Figure 3.  Large tree, i.e. Live 
Oak (Quercus Virgiana)

Figure 2.  Medium tree, i.e. 
Lysiloma (Lysiloma Sabicu)
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Tree canopy cover is roughly calculated by multiplying the width of the crown in the north-south 
direction by the width of the crown in the east-west direction, or the longest spread multiplied by 
the shortest spread, (Fig. 4). 

Size categories of mature crown canopy size for trees growing in urban areas are as follows:

Very Small Canopy = 150 square feet (approximately 12 x 12 feet)
Small Canopy = 400 square feet (20 x 20 feet)

Medium Canopy = 900 square feet (30 x 30 feet)
Large Canopy = 1600 square feet (40 x 40 feet)

Trunk
The trunk is the main woody stem of the tree and sup-
ports the crown. While most trees normally have one stem 
or trunk, other trees are characteristically multi-stemmed.  
Tree size is often measured as dbh or “diameter at breast 
height” which is the diameter of the trunk at 4.5 feet above 
ground (Fig. 5). For a tree forked at or below 4.5 feet, diam-
eter is the sum of all the trunks at 4.5 feet above the ground.

Tree Basics

Figure 4.  Source: Institute of Florida and Agricultural Sciences (IFAS/UF), University 
of Florida. For example, a tree with a crown width of 40 feet in the N-S direction and 
a width of 30 feet in the E-W direction has an approximate canopy cover area of 
1200 square feet. 

Figure 5.  You can calculate trunk diameter by 
measuring trunk circumference at 4.5 feet above 
the ground with a standard tape measure and 
dividing by 3.14.
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The trunk stores carbohydrates and other substances necessary for tree growth and also trans-
ports water and nutrients to other parts of the tree. Beneath the bark—the outer protective layer 
that covers the trunk, limbs, branches, and roots—there is a very thin layer of specialized cells 
known as the cambium layer. The cambium layer is where growth in trunk and root diameter takes 
place each year when both a layer of wood (xylem) is produced to the inside, and a layer of tissue 
(phloem) and bark are produced to the outside.

Roots
The roots are the underground structures that anchor the tree and absorb water and nutrients 
essential for tree survival and growth. The anchoring roots are large, ropelike, and woody.  Trees 
generate 4 to 11 large anchoring lateral roots within 7 years of seed germination.  The largest 
lateral roots typically comprise about 75% of a tree’s total root system (Fig. 6). Tree roots grow 
out from the trunk for a distance of at least 2 to 3 times the radius of the tree’s crown, or at least 
2 times the height of the tree. 

However, they taper rapidly as they move away from the tree trunk. The large woody lateral roots 
grow out from the tree trunk and produce many small, fi brous, absorbing roots (fi ne roots) that  
generally grow up and into the top layers of soil and leaf litter—layers rich in organic material and 
nutrients. Benefi cial fungi often infect the fi ne roots, forming mycorrhizae, structures that increase 
the surface area that absorbs water and nutrients.

Tree Growth and Protection
Trees require a certain amount of basic substances and a specifi c combination of environmental 
conditions to function, survive and grow. Each individual tree species, like all plant species, has a 
range of soil moisture, soil volume, soil nutrient and acidity levels, air temperature, humidity, and 
sunlight in which it will grow. Under optimal conditions, trees will achieve their genetic potential 
for size, age, and characteristic form of their species. Under less than optimal conditions, trees 
will grow slower, be smaller at maturity, become easily stressed, have more 
dead wood, and be more vulnerable to attacks by insects and disease 
organisms.

Figure 6.  Source: IFAS/UF. 85% of a tree’s roots are located in the top 18 inches of soil.

Tree Basics
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Tree Basics

Because trees contribute so much to our quality of life, they must be actively conserved, 
wisely selected, well placed, well planted, routinely maintained, and constantly protected.

One of the most critical steps in planning for trees and cost effective ways of managing trees is to 
maintain adequate growing space for each tree’s roots, trunk, and crown throughout the tree’s life.

Remember that as a tree gets older it gets larger and the growing space it requires in-
creases accordingly.  Because trees can only “seal” their wounds and cannot “heal” their 
wounds, any physical damage done to a tree’s roots, trunk, or crown affects it for the rest 
of its life (Fig. 7, Fig. 8).

This is important to understand before we cut or  
damage a tree’s roots, wound its trunk, provid-
ing an entry point for disease or decaying fungus, 
break its limbs, or prune it incorrectly. The amount 
of energy mostly carbohydrates, that a tree is able 
to store in the trunk, roots and branches affects its 
ability to withstand unfavorable conditions, hurri-
canes, stress, and resist attacks by insects, fungi, 
bacteria, and other harmful organisms. The amount 
of energy storage capacity that will be lost when 
trees are trimmed or root pruned is an important fac-
tor to consider when working around trees (Fig. 9). 
Trees most affected by injury or stresses are those 
that have lost signifi cant amounts of energy-storing 
tissue, have inadequate soil volume (Soil Volume 
Chart Fig. 21, Page 21) and growing space, have been adversely affected by weather conditions, 
have been repeatedly wounded, or are at a critical point in their seasonal or life stage develop-
ment.

Figure 7.  Damage caused by weed eater Figure 8.  Damage to trees is permanent

Figure 9.  Trees such as this banyan, have massive aerial roots 
that store energy and anchor the tree.
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Tree Basics

In order to grow well and remain healthy, trees require a 
certain minimum amount of aboveground space to ac-
commodate the trunk and crown, and a certain amount 
of soil and below ground space to accommodate root 
growth. The minimum volume of soil required to support 
trees of various sizes is shown in Figure 21.  To pre-
serve tree health, especially during construction or de-
velopment activities, these areas, which are frequently 
identifi ed as the critical root zone (CRZ) or tree protec-
tion zone (TPZ), must be protected. A commonly used 
means of defi ning the CRZ or TPZ is the tree’s dripline, 
or the imaginary vertical line extending from the edge 

of the crown to the ground (Fig. 10). Using this measure, all area under the crown of the tree is 
protected. However, for small trees, newly planted trees, trees with narrow crowns, and leaning 
trees with crowns that are not centered over the trunk, the dripline may defi ne an area that is too 
small for proper protection. Therefore, it may be better to defi ne the CRZ or TPZ as a circular 
area, centered on the trunk of the tree, with a radius equivalent to the greater of 6 feet, or 1.5 feet 
for each inch of trunk diameter measured at 4.5 feet above the ground. 

Avoid these common mistakes within (and as far as possible beyond) the tree’s critical root zone 
(CRZ):

 Compacting soil with foot, vehicle,
 and equipment traffi c and materials
 storage

 Cutting roots by trenching for utility
 line installation or repair

 Grade changes, including cuts and fi lls

 Change in water drainage patterns
 and water levels

 Soil contamination from equipment
 washouts, vehicle and lawn
 maintenance chemicals

 Lack of adequate soil volume within
 and around hardscapes such as tree
 wells, plazas, and parking lots

 Weed eating to close to trunk and
 surface roots

 Mower damage to surface roots

 Inappropriate applications of weed and
 feed products to turf within the root
 zones of trees

Figure 10. Source: IFAS/UF. A tree’s dripline as illustrated 
above, is used to defi ne the critical root zone (CRZ) or 
tree    protection zone (TPZ).
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Tree Basics

Soil Health 
Preserving soil health is essential to preserving tree root health, which in turn promotes whole tree 
health. While it seems that some trees will grow anywhere, most trees are particular about the soil 
conditions under which they will thrive.  
Soil consists of basic components-mineral matter, organic matter, soil organisms, and pore spaces 
that hold water and oxygen.  Both the texture of the soil and the structure of the soil are important 
factors in determining how much water and oxygen a soil can hold. 
Soil conditions is also important and can be evaluated using standard tests that measure the 
amount of phosphorous, potassium, calcium, magnesium, zinc, and manganese in the soil.  
Soil testing in Miami-Dade is usually unnecessary since the soil will likely indicate that the soil 
is alkaline and nutrient poor. Where planting, soil amendments are not recommended unless 
absolutely necessary so that plant material can adapt to the native soil conditions as it establishes 
and grows.

Figure 11. Geologic soils cross section of Miami-Dade County. The Miami Ridge (right) is the coastline and the 
40-mile bend (left) is the west part of the County.
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In Miami-Dade, our natural soils consist of rock, sand, marl and muck.  The rock, is soft, oolitic 
limestone, which is an alkaline calcium carbonate found on the eastern edge of the County.  
Figure 11 illustrates a geologic cross-section of the County estimating the depth of our various 
geologic formations.
Oolitic limestone is high in pH (7.8-8.1) and does not retain water or nutrients well which contributes 
to the poor soil condition found in South Florida. To the west of the Miami Rock Ridge, the soil is 
a combination of sand, muck and marl.
Sand is found in large quantities around the “Redland” in the Southern part of Miami-Dade County 
and in pockets within the limestone coastal ridge.

Muck is half-decomposed organic matter and is often sold as potting-soil or top-soil, but has very 
poor aeration and drainage.  It is very diffi cult to dry once it is wet and very hard to wet once it is 
dry. When exposed to the air, it oxidizes and disappears. 

Figure 12. Source: IFAS/UF. Shallow limestone Biscayne Aquifer and 
thin “rock plowed” soil c/UFommon in south Miami-Dade.

Figure 13.  Source: IFAS/UF. Limestone rock outcrop in a South 
Florida yard.

Figure 14. Source: IFAS/UF. Sandy soils are fast-draining, but nutrient 
poor. 

Figure 15. Source: IFAS/UF. This man is walking along a berm of muck 
that was recently excavated in South Florida.  Although the dark 
organic matter is nutrient rich, muck is a slow draining, soggy soil. 

Tree Basics
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Marl is weathered limestone with a high in pH.  It has the consistency of clay and has good water 
holding capability.  Marl appears grey and will dry to a chalky substance.
Most newly developed building sites are in urban areas. This material is brought in and compact-
ed to raise the grade of the building site.  This is mostly crushed limestone and therefore has all 
the qualities of limestone such as a high pH, good drainage, and poor nutrient holding capacity. 
Rock, sand, muck, marl, and builder’s fi ll are not a recipe for good soil and yet looking around 
South Florida one sees a lush tropical paradise. The key to growing plants in South Florida is the 
right plant in the right location.   One must choose plants that are adapted to growing in our soil.

Soil moisture levels also affect the health of a tree (see section on “Irrigation”). Refer to the
Recommended Street Trees for Right-of-Way Plantings list for specifi c information.

Figure 16.  Source: IFAS/UM. Marl soils tend to crumble when dry. Figure 17. Source: IFAS/UF. Limestone mining.

Tree Basics
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  Design 
Considerations

A fool sees not the same tree that a wise man sees. ~William Blake
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Design Considerations

Trees typically grow poorly in densely developed urban areas where open soil space is limited 
unless the soil beneath and adjacent to hard surfaces supports root growth (Fig.18).  Root growth 
is THE critical factor for successful design execution! The system has to be specially designed 
to accommodate tree root growth. This does not happen without careful planning, and execution.

Root paths are narrow channels of loose soil that provide a small 
path for air that encourages root growth under pavement (Fig. 
19). A trenching machine is used to cut a trench through the com-
pacted soil. Aeration mats are then placed in the trenches, which 
are backfi lled with loose soil once the mat is in place. Roots tend 
to follow the paths because they provide a channel for airfl ow ad-
jacent to the mat; roots follow the air. Encouraging roots to spread 
under the pavement can help to prevent roots from circling around 
in the small cutout in the sidewalk, which is a common cause for 
trees blowing over during hurricanes. This method is preferred 
over just providing a cutout or box of soil, though it does not sig-
nifi cantly increase the amount   of soil space. 

Structural soil is designed to support the weight of walks, roads, 
pedestrians and vehicles as well as provide a well-aerated soil 
substrate for tree root growth.  In structural soil, weight is transferred 
from one aggregate (rock) to another, with enough soil to almost fi ll 
the space between the aggregates.  The aggregates are angular 
rocks that are typically about 1 inch in diameter.  Roots grow well in 
the soil between the aggregates, which is not compacted because 
load is transferred to the rocks.
Selecting a well-structured, healthy 
tree as defi ned in the Landscape 
Code, as “Florida Fancy” or “Florida 
#1” (Chapter 18 of the Code of 
Miami-Dade County, Florida, will 

contribute to the tree’s establishment 
and prolonged health.  It is equally important to select a species 
well suited to the specifi c site conditions at the planting locations. 
For example, trees that thrive in wet conditions will not do well if 
planted on arid sites. Trees that are well selected and placed will 
provide recognizable, tangible benefi ts to the property owner and 
community. 

 
Figure 18.  Source: IFAS/UF. Trees in urban 
environment need space for roots to grow 
underneath the pavement.

Figure 19.  Source: IFAS/UF. Root paths

Figure 20. Source: IFAS/UF. Structural 
soils replace the fi lled areas underneath 
pavement in urban settings.
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Soil Volume
Trees require adequate volumes of soil in which 
their roots can expand, allowing for tree growth.  If 
adequate soil volumes are not available through-
out a tree’s life, then much more intensive man-
agement is required, and the tree will be reduced 
in size, condition, and useful life span.

 It is very important to recognize that a tree’s re-
quirement for growing space and soil rooting vol-
ume increases as the tree ages and size increas-
es. At the time they are planted, trees should be 
provided with enough growing space for their fu-
ture, mature size. 
         

      

The minimum requirements for the amount of soil area are listed below, by tree canopy size:

Very Small Canopy = 25 square feet (5 x 5 feet) 
Small Canopy = 100 square feet (10 x 10 feet)

Medium Canopy = 225 square feet (15 x 15 feet)
Large Canopy = 400 square feet (20 x 20 feet) 

Larger areas are recommended wherever possible. The use of soil volume enhancers (such as 
structural soils or silva cells) will reduce required soil surface accordingly.

Design Considerations 

 Figure 21.  Source:  James Urban.  Note: The ultimate tree size is 
determined by the project size of the crown and the diameter of the 
tree at breast height.
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Species Selection

Species Selection
Tree selection is an important part of tree conservation and planting. Native species, together 
with a few proven Florida-friendly species, are listed in the Tree Species List located in the Street 
Tree Master Plan, also provided as Appendix A of this guide. The recommended trees included in 
the list are the choices of local and regional experts and comply with the latest adopted version 
of the Miami-Dade Landscape Code.  These species form a broad palette of trees for use in our 
landscapes.  Some of the important species characteristics and growth requirements that should 
be considered when making tree management decisions are also indicated in the attached Tree 
List. 
Outside resources available for assistance in selecting trees for planting are provided below.  
Tree Selector software (University of Florida) can be accessed at: 
http://hort.ifas.ufl .edu/woody/species.shtml
Florida Friendly/Florida Yards and Neighborhoods: http://fyn.ifas.ufl .edu/

 Best Management Practices for Species Selection
  Plant trees that are native or appropriate.
   Plant Florida #1 Grade trees or better. For more information on Florida Grades and 

Standard, visit the Florida Department of Agriculture & Consumer Services Division of  
Plant Industry website:  http://www.doacs.state.fl .us/pi/pubs.html

  Plant large canopy trees wherever adequate space exists.
  Maintain species diversity by conserving and planting a variety of tree species.
  Evaluate site conditions sunlight, soil pH, nutrient availability, soil moisture, and growing 

space and select species for planting whose requirements match those conditions.
  Select species that will best provide the function desired on the site (e.g. use non-deciduous 

trees for buffering and screening).
  Select a tree from the recommended species in the Street Tree Master Plan palette.
  Select a tree of appropriate size (at maturity) for the site
    Provide adequate room for tree to grow to maturity without infrastructure confl icts  

that compromise health or form.
 Provide adequate usable soil volume for tree growth and stability.
 Ensure there will be adequate clearance, now and at maturity, between the tree and over  
  head and underground utility lines, pedestrian and vehicular traffi c, buildings, signs and  

street lights.

He who plants a tree, plants a hope. ~Lucy Larcom

In order to avoid damaging underground utilities such as gas lines, water lines always call 
the Sunshine State One at 811 for utility locations before you dig to install trees 48 hours 
prior to planting.
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Planting and 
Establishing

“The best time to plant a tree is twenty years ago. The second best time is now.” ~Anonymous
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Before You Plant
The information in the following section is based on the work of Dr. Edward Gilman, Professor of 
the University of Florida. More detailed information can be found at: http:/hort.fl . edu/woody/

Step 1: Look up
A) Look up to see if anything is overhead:  wires, security light, or building nearby that could in-
terfere with proper development of the tree canopy as it grows. 
Although small trees remain below the wires, they often have a short life span. If large 
trees are planted too close to wires, it increases costs of providing electrical service and 
reduces reliability

If your planting location is too close to overheard wires,  plant elsewhere or plant a tree that 
has a small canopy or a narrow canopy at maturity or consider moving wires or lights so a larger 
tree can be planted.

Figure 22. Source: Florida Power and Light (FPL). FPL recommended distances for trees to power lines. 
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Step 2: Dig shallow and wide planting hole

Figure 25.  Source: IFAS/UF. Dig a hole at least 1.5 times the 
diameter of the root ball.

Figure 23. Source: IFAS/UF. Estimate size of planting hole.

Figure 24.  Source: IFAS/UF. Root ball should fi t into the the 
hole with only 2-3 inches above the soil (with exceptions). 

A)  To estimate the depth of the planting hole, 
measure the distance between the point where 
the topmost root emerges from the trunk and 
the bottom of the root ball (Fig. 23).

B)  Then dig a hole slightly shallower than this 
distance (Fig. 24). No more than about 2 or 3

  inches of the root ball needs to be above the
soil unless the site is poorly drained.

 • If the soil is poorly drained, plant even  
  higher.
 •  If the hole was inadvertently dug too 

deep, add soil to the bottom of the hole
and compact it with your foot.

 •  If the hole fi lls with water as you dig it,
position the bottom of the root ball above 
the water and mound soil to cover the 
sides of the ball. 

C)  Make the hole at least 1.5 times the diameter 
of the root ball (Fig. 25).    Wider holes should 
be used for compacted soil and wet sites. This 
helps roots from becoming deformed by the 
edge of the hole in compacted or clayey soils.
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A)   Choose a tree whose topmost root emerges from the 
trunk visibly, at or slightly above the surface:

 •  The point where the topmost root merges from the 
trunk should be within 2 inches of the surface (Fig. 
26).

 •  Trees whose topmost roots are too deep in their 
root balls have less of a root system than trees 
whose topmost roots emerge near the surface.

B)  To check for root defects such as circling and kinked 
roots in containers or fi eld-grown trees, you might have 
to displace or remove soil and media from the top of the 
root ball, especially near the trunk. Be sure to look for 
roots that circled when trees were in a smaller container.

C) If Yes:
 •  Cut the circling root at the point before it begins to 

circle. This will prevent new roots that emerge from 
the cut from circling the trunk again (Fig. 27). 

 •  Cut or spread out any circling or kinked roots 
growing up above the topmost root or by slicing the 
edge of a root ball from top to bottom with a balling 
spade after trees are in the hole. 

            •   This will prevent these roots from strangling the 
trunk in the future, or  trees may develop a severe 
lean after a wind storm due to an issue with circling 
roots (Fig. 28, Fig. 29) as branch roots develop on 
the outside of a circling root  so there may be no 
support on that side of the tree. 

           •   If these cut roots are large (larger than about 1/3 
trunk diameter), the tree might shock and could die.

Step 3 Find the topmost root and treat defects

Figure 26.  Source: IFAS/UF. Search for topmost 
root within 2 inches of surface.

Figure 27.  Source: IFAS/UF. Cut circling roots of 
the point it begins to circle.

Figure 28.  Source: IFAS/UF. Circling roots.

Figure 29.  Source: IFAS/UF. Circling roots may 
cause to lean.
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Step 4 Carefully place tree in planting hole 

A)  Lift the tree with straps or rope around the root ball. Do not lift it by the trunk. Special strapping 
mechanisms need to be constructed to carefully lift trees out of large containers and to 
handle large fi eld grown balled and burlaped trees to prevent bark damage on the trunk and 
branches. Balled and burlaped trees should be handled by the root ball.

 • Remove any plastic wrapped around the root ball before planting. 
B)  Position the rootball in the hole.
        •  Trees planted from containers may settle more than balled and burlped trees, so you      

may  want to plant these an inch or two higher. 
 • Larger containers appear to settle more than smaller containers. 

Step 5 Position the top most root 1 to 3 inches
above the landscape soil 

A)   Position the topmost root about even with or slightly above (about 2 inches above) the top 
of the landscape soil in well-drained soil.

 •  Plant even higher in soil that drains poorly as that it is better to plant the tree too high 
than to plant it too deep. 

B) Lay a shovel across the top of the planting hole to check root ball depth. 
 •  If the tree is too deep in the hole, remove it from the hole and fi rmly pack soil in the 

bottom of the hole to raise the root ball. 
 •  If it is only a little bit too deep, tip the ball to one side and slide some soil under it; then 

tip it back the other way and slide some more soil under the ball. Continue this until it is 
set at the appropriate depth. 

 •  Once it is at the appropriate depth, place a small amount of soil around the root ball to 
stabilize it. 

 •  Soil amendments are usually of no benefi t. The soil removed from the hole makes the 
best backfi ll unless the soil is poor or contaminated. 
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Step 6 Straighten the tree in the hole 
A)  Before you begin backfi lling have someone view the tree from two directions to confi rm the 

tree is straight.

B) Fill in with some more backfi ll soil to secure the tree in the upright position. 
• Once you add large amounts of backfi ll, it is diffi cult to reposition the tree.

Step 7 Remove synthetic materials 
String, rope, synthetic burlap, strapping, plastic, and other materials that will not decompose in 
the soil must be removed at planting.
A) Treated Burlap
 •  Many contractors leave the treated burlap commonly used by fi eld growers pinned in 

place. This seems to be all right as long as the topmost root is not too deep and there 
are no root defects to treat. However, removing burlap from the top of the ball allows you 
to check for root defects including deep planting in the root ball and circling roots.

B) Synthetic burlap 
 •  If burlap is synthetic, be sure to remove all of it with a pruner, knife or other sharp 

blade. Roots grow through artifi cial burlap with little diffi culty, but as the roots attempt to 
expand in diameter, they become girdled or strangled (Fig. 30). Synthetic burlap melts 
into plastic goo, while real burlap fl ames and turns to ash when lit. 

C) Wire Baskets
 •  Baskets made from wire are typically used to help keep a root ball intact during shipping 

and handling and there is no research documenting any detrimental effects of wire 
baskets on trees.

  •  Do not attempt to remove some or all of the wire from wire baskets before backfi lling 
unless this voids any guarantee that came with the tree. If you decide to remove wire, 
do so after the tree is positioned in the hole. 

 • Stake the tree to stabilize it.

Figure 30.  Source: IFAS/UF. Roots growing through synthetic burlap can 
strangle roots over time.
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Step 8 Add backfi ll and fi rm the backfi ll soil

A)  Slice a shovel down into the backfi ll 20 to 30 times all around the tree as you add backfi ll soil.

B)  Attempt to break up large soil clumps as much as possible. Do not pack the backfi ll, instead 
step fi rmly on the backfi ll soil, not the rootball, to help stabilize the root ball.

C)  When the planting hole is fi lled with soil, the root ball should remain 1 inch (small trees) to 3 
inches (larger trees) above the backfi ll soil. --Do not over-pack the loosened soil, especially 
when the soil is wet. 

D) Add 10 to 20 gallons of water to the root ball and backfi ll. 

E)  Fill in any holes or depressions with additional backfi ll soil. Do not fi rmly pack backfi ll soil in an 
attempt to eliminate air pockets because this could cause too much  soil compaction.

 • The water infi ltrating the backfi ll soil will eliminate many of the large air pockets.
  The presence of small air pockets could even be of benefi t because they could allow  

more air to reach the roots.

Planting and Establishing
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Step 9 Cover sides of the root ball with mulch 
Mulch reduces soil temperature fl uctuations, prevents packing and crusting, conserves moisture, 
helps control weeds, adds organic matter to the soil, and improves the appearance of the land-
scape. Common mulch materials include leaves, pine needles, compost, bark, and wood chips. 
Peat and cypress chips should not be used since once dry they are very diffi cult to wet and may 
restrict water movement into the soil. Inorganic materials such as gravel and crushed stone have 
been used, but do not provide any organic matter, are diffi cult to keep tidy and clean, and often 
work their way into the soil.

A) Provide a 3-inch-deep layer of mulch around the tree (Fig.31). 
 •  Generally, a 2 to 3 foot diameter circle of mulch per inch of tree trunk caliper will give 

adequate mulch area for newly planted trees. 
 •  A thin (1 inch) layer of mulch can be placed over the root ball for aesthetic reasons, 

but deep layers on the root ball can prevent adequate irrigation and rain from reaching 
roots. 

B) Keep turf as far away from the trunk as possible with mulch or herbicides to aid tree
 establishment, and to prevent mower damage to the trunk, and to prevent soil
 compaction (Fig. 32). 
    Keep turf away from the bark, about eight inches from the trunk, make a large    

doughnut around the tree. This can rot the trunk, cut off oxygen to roots, keep vital 
irrigation and rain water out, and can keep roots too wet in poorly drained soils.

C)  Build a berm to hold water from a high volume delivery system such as a hose or
 water truck, or if soil is sandy or very well drained.  The berm will ensure that water
 penetrates to where it is needed most, i.e. in the root ball. Use mulch, not soil,  from the
 rootball or backfi ll (Fig. 33).
 •  If mulch is used to construct the berm, it can wash over the root ball and bury the roots 

too deeply. Plastic edging can be used to keep water in so it all percolates through the 
root ball.

 •  The berm should be removed when the tree is established. Do not push the berm onto 
the root ball and trunk since this can cause root defects.

Figure 31. Mulching a newly planted tree. Figure 32.  Keep turf grass away from trunk. Figure 33.  Source: IFAS/UF. Build a berm us-
ing mulch covering the edge of the rootball 
(not on top) to hold in water.
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Step 10 Stake and prune if needed

A)   Stake the tree only if necessary to hold the 
root ball fi rmly in the soil.

 •  If the root ball moves in the wind, emerging 
roots could break and trees will establish 
slowly. 

 •  Staking to hold a thin, weak trunk upright 
should not be necessary on trees with a 
trunk diameter more than about 1.5 inches. 

 •  If large trees require staking to prevent the 
trunk from bending, it probably indicates a 
lesser quality tree. 

 •  Smaller trees might require staking until 
enough trunk strength develops. 

B) Traditional staking systems 
Figure 34 shows  traditional staking systems

  The system shown on top consists of three short 
stakes (2 shown) attached to the trunk with 
straps.

 •  The center system consists of three short 
stakes (2 shown) driven into soil in a 
traditional manner attached to the trunk 
with stretchable material.

  The system shown on bottom consists of two or 
three two-inch by two-inch wood stakes driven 
straight through the backfi ll soil. Recent research 
shows that stakes driven straight into the ground 
are most secure in the soil.  Tree stakes require 
removal within about one year after planting. 

C)     Prune to remove or reduce stems that compete 
with the main leader if no pruning is planned 
in the next couple years. Wait until later if  
there is pruning planned in the next two years. 
Broken branches should also be pruned, but do 
not over-prune to compensate for root loss.

Planting and Establishing

Figure 34.  Source: IFAS/UF. Staking a newly 
planted tree. 
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Establishing Trees 
Once planted, care must continue until such time that the new trees are established in the land-
scape.  This establishment period is the time it takes for a tree to regenerate enough roots to stay 
alive without irrigation. During this period, shoots and the trunk grow slower than they did before 
transplanting. A tree may appear to be established after a period of favorable growing conditions; 
however true establishment may take several years as growing conditions will vary with the sea-
son and from year to year.  Only when the growth rates of the shoots and trunks become more or 
less consistent from one year to the next is the tree considered to be established.

At the end of the establishment period in those landscapes where roots can expand without 
obstructions a tree has generally regenerated enough roots to stay alive without supplemental 
irrigation. However, urban structures such as curbing, sidewalks, buildings or roadways often 
provide physical barriers to the growth of new roots into new soil spaces and may therefore limit 
the quantity of water available for use by the tree.  In cases like these and in any situation where 
new soil is not available for exploitation by roots, the tree’s establishment status may change over 
time and a tree site may revert and require supplemental watering once again.       

On sites uninhibited by urban structures, rainfall in Florida is usually suffi cient to maintain trees 
once established, however, in severe drought periods even mature trees can benefi t from
watering by turf and landscape irrigation systems or hand watering.

Planting and Establishing
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Maintenance

A tree falls the way it leans. ~Bulgarian Proverb
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The routine care given to a tree through its life will preserve or improve its health, function, and 
safety. The amount of maintenance a tree requires depends on the species, the tree’s location in 
the landscape, its age, and the care (or abuse) it receives. Basic tree maintenance begins with 
regular inspections to determine a tree’s needs, which may include mulching, irrigation, pruning, 
fertilization, and pest management.  Each of these maintenance activities is discussed separately 
below.

Three of the most common causes of poor plant establishment or tree death are:

Planting too deep  Under watering Over watering
     

If appropriate trees are planted at the right depth and they are irrigated properly, the planting has 
a good chance of success.  As simple as this appears to be, problems often arise that lead to poor 
establishment or plant failure.

Mulching
Mulching is the application of organic material on top of the ground over a tree’s root system to 
improve soil moisture, temperature and fertility and to enhance root and tree growth. The objec-
tive in mulching is to recreate the conditions found in undisturbed, natural areas.

During establishment mulch should be maintained to control weeds and protect the trunk. Weeds 
can also be controlled with herbicide. Increase mulch diameter over time to keep pace with root 
growth for best establishment. Roots normally grow 3 to 10 feet in length the fi rst year after 
planting. Soil compaction should also be minimized during establishment to allow adequate root 
expansion. This is best accomplished with wide mulch areas. If staking systems have not been 
removed, remove them about one year after planting to prevent trunk girdling but keep mulch off 
the root ball (Fig. 35).

Source: IFAS/UF
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Best Management Practices for Tree Mulching
 Use organic materials such as pine straw, leaves, aged wood chips, and
 compost when possible. 

 For newly planted trees, mulch an area at least six feet around the tree, or 1½ DBH.

 For established trees, mulch out to the dripline or as far out as practical.

  Spread mulch in an even layer, 3 to 4 inches deep and avoid mounding the mulch around 
the tree trunk.

  Keep mulch at least 5 inches from the tree trunk to avoid bark decay and the creation of 
favorable conditions for pests and pathogens.

 Mulch twice per year, in the late spring and in fall during leaf fall.

 Use a tree’s own leaves for mulch.

  Avoid using string weed trimmers around the base of trees to remove weeds within mulch 
beds. Hand pull weeds or use a contact herbicide

 to kill weeds.

As simple as mulching can be, if done improperly it can cause problems for the tree such as in-
sect, disease, and rodent damage, or a decrease in soil aeration or moisture.

Use Figure 35 as a guide for recommended mulch-
ing methods. Source: IFAS/UF.
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Tree Pruning
Pruning is the removal or shortening of tree branches to achieve a specifi c objective, for example, 
reduced tree size or spread, development of structural strength, improved tree health and appear-
ance, and better clearance. Regularly inspect your trees to determine pruning needs, and be sure 
to specify your objective before starting to prune.

The benefi ts of correct tree pruning are:

  Better tree form, health, and structural strength

  Reduced risk of limb or stem breakage

  Improved clearance for pedestrians and vehicles

  Improved appearance

  Removal of dead, damaged and diseased branches

Some of the common mistakes made in tree pruning include:

 Using improper techniques which can harm the tree, for example, topping, stub cuts,
 fl ush cuts, and tearing the bark beneath the pruning cuts

  Removing more than 25% of the tree’s crown during a single growing season

  Excessive raising of the crown

  Using spikes to climb trees during pruning

  Delaying pruning until limbs get so large that pruning will result in major wounds

  Pruning trees on a crisis-only basis, for example, a hurricane warning

  Pruning to reduce tree size as a substitute for proper tree selection and placement

  Hiring untrained or unqualifi ed crews to trim trees
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Best Management Practices for Tree Pruning
  Put safety fi rst!  Carefully consider the hazards and personal risk before deciding
 to prune your own tree.

  Hire only experienced professionals to prune trees; arborists certifi ed by the
 International Society of Arboriculture (i.e. certifi ed arborists) are required to pass
 a written test of basic arboricultural knowledge and to attend continuing education
 courses to maintain their certifi cation.

  Remove no more than 25% of a healthy tree’s crown during a single growing season.
 For mature or stressed trees, removal of even 25% of the crown may be harmful,
 so pruning should be kept to the minimum necessary to achieve your objective.

  Maintain a live crown ratio of greater than 60%. Live crown ratio is the percent of total
 tree height occupied by functional branches, so a 100-foot-tall tree with branches
 growing along 60 feet of the trunk has a live crown ration of 60%.

  Remove girdling or circling roots growing around the trunk. 

  NEVER “top” or “hatrack” trees. Topping, in which major branches are reduced
 to stubs, is an unacceptable practice that greatly decreases tree health, safety,
 and longevity.

  ALWAYS use proper pruning cuts and techniques.

  Tree trimmers should:

a. Evaluate trees for hazards before climbing or pruning, and notify the
 tree owner of potentially hazardous or harmful conditions.

b. NEVER use climbing spikes or spurs while pruning trees, except
 during an emergency rescue.

c. Keep pruning tools and equipment sharp, clean, and in good
 operating condition.

d. Sterilize pruning equipment after pruning limbs or trees that show
 evidence of disease, and before moving to another tree.

e. Always wear personal protective safety equipment while pruning,
 including safety glasses. 

f. NEVER prune (or remove) trees under powerlines, or located near
 other utility lines, unless you are trained and certifi ed to trim trees
 near utility lines.
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Young Trees – Pruning Objectives:
The main goal of pruning young trees is to create a strong branch structure that will reduce the 
future risk of tree or branch failures.

1. Develop or maintain a single dominant leader, which is the shoot that will form
 the tree’s trunk.

2. Identify the lowest branches to be retained in the permanent canopy. This will be
 determined by the amount of clearance required under the tree.

3. Prevent branches below the permanent canopy from growing too large, so that major
 wounds will not be created when the branches are removed.

4. Prevent branches from growing larger than one-half the trunk diameter.

5. Space main branches along the trunk, to avoid closely spaced branches growing
 from the same general location.

6. Remove crossing or rubbing branches.

7. Suppress growth on branches with included bark, or remove the branches.
 Included bark is the bark trapped between branches growing at tight angles, forming
 a weak branch connection.

Mature Trees – Pruning Objectives
The main goals of pruning mature trees are to reduce risks associated with branch or tree failure, 
maintain tree health, and provide required clearance.

1. Reduce the risk of failure by proper pruning, based on the specifi c situation:
 a.  Remove dead, damaged or diseased branches, while retaining small-diameter 
  interior branches.

 b.    Reduce mass and weight of foliage especially at branch ends. Pruning should focus on 
smaller branches and, if possible, should exclude larger branches that are more than one-
third the diameter of the trunk or older than fi fteen years.

 c. Correct structural problems
 d.  Raise the crown if necessary

2. Maintain tree health, especially by cleaning crowns of dead, diseased, or structurally 
 defective branches.

3. Provide clearance under the tree, and near buildings, powerlines and lights.

4. Improve tree appearance.
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Pruning Cuts
As illustrated below, trees present you with three possible situations when removing branches:
 a.    Visible branch collar. Cut to the edge of, but outside of, the collar. Do not 

damage the branch collar.

 b.   No visible collar.  Begin the cut where the top of the branch makes an abrupt 
turn toward the trunk and cut outside an imaginary line drawn parallel to the 
trunk. 

 c.   No visible collar and included bark. Make the fi nal pruning cut at the base of 
the actual connection between the branch and trunk.

There is no need to apply paints, wound dressings, or chemical formulations of any type to the 
surface of the cut because none of these helps prevent decay. Only appropriate pruning, properly 
executed, helps prevent decay.   Refer to http://hort.ufl .edu/woody/pruningcuts.shtml for more on 
pruning methods.

Dead Branch Removal
Figure 36. Source: IFAS/UF. Three situations and recommended pruning cuts.

Figure 37. Source: IFAS/UF. Removing dead branches is good for the health of the tree. Do not injure the branch collar.

Before pruning:  A collar of trunk wood begins to grow out 
onto a dead branch that remains on the tree.  Be sure not to
cut into this collar.  Cutting into the collar amounts to cutting 
into the trunk.  Removing dead branches is good for the 
health of trees.

After pruning:  Cut all dead branch tissue from the tree, but 
do not injure the collar.  If the branch is small or severely 
decayed, you might be able to simply break the dead branch 
from the tree.  This often allows you to remove more of the 
dead tissue inside the edge of the collar.  Do not break the 
dead branch if this could injure the collar.
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Stem Reduction

Large branch removal
The recommended method to safely remove large tree limbs without causing unnecessary harm 
to the tree is illustrated in Figure 39 (see following page). Begin with an undercut (Cut 1), and then 
make a second cut on the top side of the limb, farther towards the end of the limb (Cut 2). With cut 
2, the branch begins to fall, and cut 1 prevents bark from stripping away on the underside of the 
branch. After the branch has been removed, the fi nal cut (Cut 3) removes the branch stub. Cut 3 
is made just outside the collar and branch bark ridge if present. If not present, the fi nal cut should 
be made through the limb at a point that results in the smallest wound size.

Figure 38. Source: IFAS/UF. Stem reduction is best accomplished using reduction cuts. This method 
frequently creates sprouts.

             Appropriate Reduction          Inappropriate Reduction

A reduction cut (also referred to as a drop-crotch cut) removes a stem back to a lateral branch 
that is at least one-third the diameter of the cut stem. Sprouts commonly follow a reduction cut, 
especially if a large portion (greater than about one-quarter) of the live foliage was removed with 
the cut. If the branch that remains is less than about one-third the diameter of the cut stem, the cut 
is considered a heading cut. Reduction cuts are used to reduce the length of a stem or branch. 
Heading cuts are not considered appropriate in most instances in the landscape. Heading cuts are 
sometimes necessary when attempting to restore trees following storm damage.
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Figure 39. Source: IFAS/UF. Large branch removal.
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Tree Fertilization
Fertilization is the application of nutrients to the soil or plant leaves to enhance growth. It should 
only be done only for a specifi c purpose or to correct a specifi c defi ciency identifi ed through 
soil testing or foliar analysis. The Cooperative Extension Service (305-248-3311) may provide 
fertilization advice and soil sample analysis, as do private laboratories.

Best Management Practices for Tree Fertilization
1.  Apply fertilizer based upon recommendations resulting from a soil test to address known 

defi ciencies.
2.  Do not apply fertilizer to newly planted, drought stressed, or severely wounded or injured         

trees.
3.  Use an NPK fertilizer ratio of 3:1:1 or 3:1:2 in the absence of a recent soil test. Mature trees 

in lawns that are regularly fertilized do not require additional fertilization.
4. Use slow release organic fertilizers with a salt index of less than 50.
5.  Apply slow release fertilizers to trees at a rate between 2 and 4 pounds of nitrogen per 1000 

ft 2 of root area.
6.  Apply fertilizer to the CRZ of trees, from the trunk to the dripline, but only once to overlapping 

root zones.
7. Do not use fertilizer injections and implants into the trunk for routine fertilization.
8.  For palms, use 8-2-12-4 Mg plus micronutrients, with 100% of N, K, and Mg in controlled 

release form.  Apply 15 pounds of fertilizer (not N) per 1000 square feet every 3 months.
9. Do not use turf fertilizers with high N and water-soluble K within 50 feet of any palm. 
10.  Palm fertilization information can be accessed at the website of University of Florida-IFAS Ft. 

Lauderdale Research and Education Center at http://fl rec.ifas.ufl .edu/palm_prod/palm_
nutrition.shtml and at University of Florida IFAS Extension please visit:  http://edis.ifas.ufl .
edu/pdffi les/EP/EP26100.pdf

Tree Care / Maintenance
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Tree Irrigation
All landscape shrubs and trees grown in a nursery and planted in a landscape require water to 
become established. Water is essential to tree growth, the absorption of nutrients,  and the tree 
survival. Irrigation may be done simply using a hose, sprinkler, or bucket, or may be accomplished 
with a large capacity water tank, or installed low volume irrigation system.   Irrigation is most cru-
cial to newly planted trees.  Well-established trees that are well matched to site conditions should 
not require irrigation except during extended dry periods.

The amount of water required for a tree depends upon its age, trunk diameter, soil type, environ-
mental conditions, and the size of its root zone.  Research shows that frequency of irrigation has 
a greater affect than irrigation volume. This means that you can not make up for lack of frequency 
by adding large volumes less frequently. Never apply irrigation if the soil is saturated.

Under most circumstances, rainfall occurs irregularly, so irrigation is required, at least until plants 
are established. When the tree growth rates become more or less consistent from one year to the 
next, the tree is considered established.  Trees require about three to four months per inch cali-
per to become established. Shrubs require about 20 to 28 weeks to become established.  Once 
drought-tolerant plants like live oak, are established, they can withstand extended dry periods 
with little or no irrigation. 

Irrigation events should be 2 to 3 gallons of water per inch trunk diameter. For example, a 2 inch 
tree should be watered 4 to 6 gallons at each irrigation event.  In the case of newly planted trees 
and shrubs, water should be applied directly to the root ball. It is important to keep the mulch away 
of the rootball in order to avoid water interception. When water reaches the rootball, new roots can 
grow and develop quicker.  Regular irrigation after planting encourages rapid root growth that is 
essential for tree establishment. Irrigation helps maintain and encourage the desirable dominant 
leader in the tree canopy on large-maturing trees. Instead of a dominant leader, trees that are 
under irrigated during the establishment period often develop undesirable, low, codominant stems 
and double leaders that can split from the tree later.  Since most root growth occurs in the summer 
months, irrigation during this time is crucial. You could lose almost an entire year’s root growth if 
you under irrigate the fi rst summer.

In order to save water and provide and fulfi ll tree requirements it is recommended to use drip ir-
rigation and other low volume irrigation devices. When designing irrigation systems, keep trees, 
and shrubs in different irrigation zones than lawn, and ground covers. Irrigation recommendations 
for trees can be found at http://hort.ufl .edu/woody/irrigation.shtml
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Figure 40. Source: IFAS/UF. Irrigation schedule for recently planted trees.
Size of nursery 

stock
Irrigation schedule for vigor 1,3 Irrigation schedule for survival 2,3,4

< 2 inch caliper Daily for 2 weeks; every other day for 
2 months; weekly until established.

Twice weekly for 2-3 months

2-4 inch caliper Daily for 1 month; every other 
day for 3 months; weekly until 

established.

Twice weekly for 3-4 months

> 4 inch caliper Daily for 6 weeks; every other day for 
5 months; weekly until established.

Twice weekly for 4-5 months

 Notes on Irrigation: (click here for disclaimer on irrigation requirements)
1.)    Delete daily irrigation when planting in winter or when planting in cool climates. Irrigation frequency can be 

reduced slightly (e.g. 2-3 times each week instead of every other day) when planting hardened-off, fi eld-grown 
trees that were root-pruned during production. Establishment takes 3 (hardiness zones 10-11) to 4 (hardiness 
zones 8-9) to 8 (hardiness zones 6-8) to 12 (hardiness zones 2-5) months per inch trunk caliper. Never apply 
irrigation if the soil is saturated.

2.)   Irrigation frequency can be reduced slightly (e.g. to once or twice each week) when planting hardened-off, 
fi eld-grown trees that were root-pruned during production.

3.)   At each irrigation, apply 1-2 gallons (cool climates) or 2-3 gallons (warmest climates) per inch trunk caliper to 
the root ball. Apply it in a manner so all water soaks into the root ball. Do not water if root ball is wet/saturated 
on the irrigation day.

4.)  Trees take much longer to establish than regularly irrigated trees. Irrigate in drought the following summer.
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Irrigation provides benefi ts such as:
  •  Better tree growth with fewer periods of stress and less susceptibility to insect and 

disease infestation
  • Quicker establishment of newly planted trees
  • Better tree survival, less replanting, more economical tree establishment costs
  • Regular visits to the tree which can also serve as a time for tree inspections

Avoid these common mistakes:
  •  Failure to regularly water newly planted or damaged trees especially during hot and dry 

periods
  •  Application of too little water during each irrigation period, or water runs off and does not 

penetrate the soil
  • Small amounts of water are applied too often, encouraging shallow rooting
  •  Trees that are watered too much and too frequently, keeping roots and soil “waterlogged” 

for prolonged periods of time

Tree Care / Maintenance

Best Management Practices for Tree Irrigation
1.  Plant trees with the top of the root ball at or slightly above ground surface level to avoid 

creating a place where excessive water may accumulate.
2.  Match tree species to soil moisture conditions, utilizing upland and drought tolerant trees 

where soil moisture is typically low, and water tolerant species where soil moisture is typically 
high or where the site is frequently fl ooded.

3. Plants with the same water requirements should be planted together.
4. Mulch trees before they show signs of water stress.
5. Water trees before they show signs of water stress.
6.  Follow the South Florida Water Management District recommendations at: 

http//www.sfwmd.gov
7.  To ensure newly planted trees are receiving adequate water, apply irrigation directly to the 

root ball where most of the roots are located.
8.  To determine if newly planted trees are receiving the proper amount of water, check the root 

ball.  If dry, increase watering; if saturated decrease watering.
9. Irrigation systems use low water volume devices for trees, and shrubs.
10.  Design different irrigation zones for trees and shrubs compare with lawn and ground cover 

plants.
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Pest Management
Pest Management is the control of weeds, insects, fungi, bacteria, or other tree pests through a 
variety of techniques and at a level that meets your management objectives. 

The best approach to pest management is an integrated one that utilizes prevention, biological 
controls, and--when warranted and absolutely necessary--chemical controls.

The benefi ts of timely pest management include:
  Increase in knowledge of impact and life cycle of tree pests

  Reduction in the number of trees affected

 Increased tree health with timely pest identifi cation and management

Some common mistakes made in managing tree pests include:
  Trees are planted that are highly susceptible to common pests

  Changes in tree condition and pest symptoms and signs are ignored

  Pest problems are allowed to reach catastrophic proportions before treatment is considered

  Pesticides are over-used or are selected as the fi rst option

  Pesticides are applied at a stage when they are ineffective on or do not reach the pest

  Tree trunks are painted white to defend against insects (this is not effective)

Best Management Practices for Pest Management
1.  Plant trees where their needs will match the site conditions to prevent stress and predisposition 

of trees to pest attacks.
2.  Plant a diversity of tree species to reduce the risk of catastrophic species-specifi c pest or 

pathogen outbreaks.
3.  Mulch to relieve soil moisture stress and to suppress weeds; pull weeds by hand where 

necessary around the base of trees.
4.  Protect tree roots, trunks, and limbs from wounds. Wounds are entry points for insects and 

diseases.
5.  Learn the habits and life cycle of the pests affecting your trees, and know when to apply 

pesticides for the greatest effect.
6. Hire only experienced and knowledgeable professionals to apply pesticides
7.  Do not apply any soil active herbicides or weed-and-feed lawn formulations over the root 

systems of trees.
8.  Contact the Cooperative Extension Service for instructions on collecting insect and disease 

organisms, or signs for analysis and identifi cation.
9.  Pest Management information can be accessed at the website of University of Florida IFAS 

Extension, please visit: http://edis.ifas.ufl .edu/IG013

Tree Care / Maintenance
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Tree Removal and Replacement 
The overall goals of tree removal and replacement are to maintain public safety and community 
forest health while also preserving tree canopy cover. 

There are many reasons why trees must be removed. They may be growing in the wrong location, 
without adequate growing space, and are in confl ict with hardscape (driveways, walkways, etc.) 
or other infrastructure (buildings, roadways, overhead utility lines). They may be old trees that are 
at the end of their normal life span. They may be dead or in poor or hazardous condition, and may 
require removal to protect the safety of the owner or the public in general. Whatever the reason 
for removal, the site should be evaluated to determine if another tree can be planted in the same 
or a nearby location to maintain tree canopy cover in the area.

The benefi ts of timely tree removal and replacement include:
  Reduced risk of failure with the prudent removal of trees

  Reduced risk of pest infestations and damage to other trees

  Additional space for new, vigorously growing trees

Common mistakes made in tree management that cause tree removals 
include:
  Trees are not provided with adequate space to grow to maturity

  Large maturing trees are planted beneath utility lines

  Trees are neglected and not routinely
 maintained 

  Tree preservation activities are
 undertaken only when a tree is
 in poor condition

  Trees in poor condition without
 reasonable chances for
 improvement or repair are left to
 fall apart instead of being removed

  Trees are planted that have a
 characteristic unsuitable for
 their location

  Trees are not protected during
 construction activities

Tree Care / Maintenance

Source: IFAS/UF.
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Best Management Practices for
Tree Removal and Replacement

1. Have an experienced arborist (ISA certifi ed) evaluate tree health and risk for failure
 before removing old, large, landmark, or historic trees, or trees damaged in a storm to
 avoid unnecessary tree removal.  Some species are able to be righted after a storm
 and survive for many more years.

2. Check with the Miami-Dade County Department of Environmental Resources
 Management (DERM at the following link http://www.miamidade.gov/derm/permits
 tree_removal.asp) or your municipality regarding tree removal permitting requirements.

3. Hire only experienced professionals to remove trees. 

4. Reduce the number and frequency of necessary tree removals through proper tree
 selection, placement, protection, and maintenance.

Tree Care / Maintenance
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Putting It All 
Together

49
Putting It All Together
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There is Chinese proverb that says, “The best time to plant a tree was 20 years ago.  The next best 
time is now.” A healthy and sustainable urban forest provides signifi cant social, economic, and 
environmental benefi ts that fosters a high-quality, livable, vibrant, and beautiful community.  Trees 
are the “keystone” of our green infrastructure, providing us with countless environmental and 
aesthetic benefi ts.   We hope that this guide inspires you to plant more trees, select good quality 
“Florida Friendly” species,  install them properly, care for them, and enjoy them for generations 
to come.  It is important to remember that proper tree care starts when you select a tree and that 
what you do with your tree in its fi rst few years of life will affect its shape, strength, and even its 
life span.  This guide was written by our local tree care experts wishing to share their knowledge 
with you.  Miami-Dade County has set a goal to achieve 30% tree canopy coverage by the year 
2020.  In order to reach our goal EVERYONE needs to participate.  Planting a tree may seem like 
a small act, but each tree planted helps us, and the planet, breathe a little easier. 
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