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Chapter 1introduction

This guide was created to assist in the development and improvement of the Florida Department of
Transportation Vegetation Management Plans as required by the Roadway and Roadside Procedure
#850000-015. Incorporating the use of a comprehensive tree plasht management program into
landscaping practices can improweth the overall health and aesthetic value of the vegetation found
alongside state roadways. In addition, the implementation ebandlandscape management plan

can also greatly reduce the desassociated to thenaintenanceyeplacement or removal of diseased
anddying vegetation. The following chapters presented in ghiglebookwill provide methods for
maintaining healthy trees and palms throughout roadside landscape arbasguide seeks provide
direction to FDOT personnel and contractors for prescribing and preforming tree maintenance, while
also providing a foundation for contraspecificationwriting.
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Chapter 2MaintenanceRating Program
and CleaRecoveryZonePolicy

The Florida Department of Transportation defit@sdscaping areas as areas that have been changed
by the installation of trees, palms, shrubs, or ground cover plants that will require weeding, mulching,
edging, insect spraying, fertilizing, pruning, asglacement of dead or dying plant material. Formerly,
there were two classifications of landscape aréasiditional(i.e.,vegetation locatedehind curb and
gutter) andBold(i.e., large specimen trees on interchangé®)ey are now grouped together unde
Maintenance Rating Progra(iRB criteria for simplicity and consistendyDOT landscapirman be
installedas a standalone project aluring or afteroadwayconstruction through agreements with

local governments, permits with abutting property owners, through a Florida Highway Beautification
Council Grant, or District landscape funding processes. In some cases, these projects may have a
memorandum of agreemer(fMOA), or joint participation agreement (JPA) by a local agency or
government.

All landscape areas should be regularly evaluated using the most recent versioniREhe
Handbook AppropriateMRP criteria can be found in two sections: "Landscaping” &ree"
Trimming".The criteria from these sections are summarized below.

MRP Criteria for Rating Landscape Areas
Landscaping is defined as those areas that have been changed by the pldcéeg, chrubs,

groundcovers oflowers thatoccasionallyequire maintenancee.g. Weeding, mulching, trimming,
pruning, etc.)The objective of rating landscape areas is to ensure that 90% of landscape vegetation is
maintained in a healthy, attractive condition.

Evaluation: Inspect the landscaped ared@etermine if the plants are in a healthy attractive condition.
Landscaped areas that appear unhealthy or unattractive dymtr maintenance €.g.lack of water,
presence of weeds, dead or dying plants or overgrown appearance) cause this charaacigtristic
meet the desired maintenance condition.

For MRP purposes, the presence of weeds in more than 10% of the landscaped area is considered
undesirable Consider evaluatingll trees inthe landscape areas for tree trimming.

Landscaping does not meet MRfandards when any of the following exist:

! Note: Rate all landscaping in the sample point located within the limiteefightof-way.
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1) If more than 10% of the landscaping areas appear unhealthy or unattractive gho®to
maintenance lack of waterpresence of weeds, dead or dying plants or overgrown appearance).
2) Any landscaping is withtine limits of the clear sight window as pElorida Design Manual
212.11.6

MRP Criteria for Rating Tree Trimming
The objective for rating tree trimming is to ensure proper rightvay clearance. Proper clearancan

be achieved by either guiding preventingthe encroachment of trees, limbs, or vegetation in or over
the travel way oclear zonewith thresholds defined belowProper evaluation of potential conflicting
tree structurecan circumvenfuture encroachmentiolates the horizontal clearan@sdefined in this
standard.

TREE TRIMMIN@So0 encroachment of trees, tree limbs or vegetatioror over the travel way

lower than14-1/2 feet or lower than 81/2 feet over sidewalkdNovegetation violates the

horizontal clearance as defined this standard.

For MRP purposes, trees to be evaluated

1. Trees with diameters greater than 4 inches when measured 6 inches above the ground
2. Tree limbs with diameters greater than 1 inch at or above 3 feet from the ground

Evaluation All samples are to be evaluated for tree trimmibgpad or dying trees within the rigtatf-
way that could fall in the clear zofieacross the righof way fence, or present a hazard to vehicles,
adjacent property owners or pedestrians does not meet desgenditions.

In areas with curb and gutter, there should be no vegetation over the roadway lowedthaf?
feet from the face of curb to the face of curb.

In areas without curb and gutter, there should be no tree or trees limbs over the roadway and
shoulder lower thanl4-1/2 feet.

In cases where guardrail is present, there should be no vegetation lowedthhf? feet from
the face of guardrailn areas with sidewalk, there should be no encroachment of trees, tree
limbs or vegetation over the sidealower than8-1/2feet.

In an area with a bike path, there should be no encroachment of trees or tree limbs over the bike path
lower than8-1/2 feet.

Rate trees in all landscape areas for tree trimming.

Tree trimming does not meet MRP standards wheryaof the following exist:

2Note: For MRP purposes see the Standard Plans for the tree trimming clear zone limits.
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1)

2)

3)
4)

5)

6)
7

In curb and gutter areas, vegetation is lower thHahl/2 feet over the roadway from the face
of curb to the face of curll.imbs within the clear zone lower than-1& feet are not to le
pruned to the trunk or stub cutStructual pruningin these locationshould be doneonly to
promote growth over the roadway

In areas without curb and gutter, vegetation over the roadway and shoulder is lowerl#than
1/2 feet.

In areas with guardrail, trees or tree limbs are lower tidrl/2 feet from face of guardrail.
Vegetation encroachment of trees, tree limbs or vegetation over the sidewalk is loweBthan
1/2 feet.

Dead or dying trees within the rigiaf-way that could fall in the clear zone, across the right
way fence or present hazard to vehicles, adjacent property owners or pedestrians.

Trees and/or vegetation that obscure the message wé#ic sign.

Encroachment of trees, tree limbs or vegetation over a bike path lower8HH2 feet.

AN
MELAA QLTSI

NO YEGETATION

MO YLGETADON

—:—

SIDEWALK OR
BIKE PATH

CURBANDGRTIIR

Figurel. Tree trimming clearzone limits. The cross hatched areas shown above represent areas to be
evaluated for horizontal clear zone violation¥iolation of clear zone includes the evaluation of trees
that have a diameter greater thad inchesas measured inchesabove the groundlt also includes the
evaluation of tree limbs greater thard inchin diameter greater than3 feetabove the ground.

Note: Limbs within the hatched clear zone are only to be cleared up to 8 ¥z feet.
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NO VEGLIAION VEGETATION VIOLATING
ALLOWED HORIZONTAL CLEARANCE

Figure2. Tree trimming clear zone limitsThe croshatched areas shown above represent areas to be
evaluated for horizontal clear zone violation¥iolation of clear zone includes the evaluation of trees
that have a diameter greater thad inchesas measured inchesabove the groundlt also includes the
evaluation of tree limbs greater thad inchin diameter greater thar3 feetabove the ground.
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Chapter3: PruningCuts and Techniques

Obijectives
Pruning is considered the most commonly used and recognizable tree maintenance practice today.

Objectivesincludereducing tree or branch failures, providing clearance, creating views, stimulating

fruit or flowering, improving structure, maintaining health, restoring damaged or vandalized trees, and
managing pests. Arborists utilize a variety ofatiéht pruning types to meet these objectives.

Knowledge of basic tree biology and how a tree responds to pruning is important to understand
before cuts are made. Improper pruning can cause long lasting damage to trees and in extreme cases
may lead to premture mortality.

All tree maintenanceshallbe performed under the supervision of an ISA Certified Arborist. FDOT
contractors and personnahust follow the most recent guideline for safe tree work operations (ANSI
Z133) If utility conflicts exist, contact the utility to either mitigate the hazard, or to make trees safe for
a nonelectrical certified arborist to maintaifhis guide is written in accordance with, but not a
substitute forthe most upto-date standards fotree care practiceANSI A30(1].

Biology

Trees respond to injuries by reallocating resourcesdip Iprevent the spread afecay(physically and
chemicaly) by blocking off sections of impacted wood through a process called
compartmentalization Injuries to trees can result from a variety of different sourd@gase notehis
includesimproper pruning cutsThe primary features look for onbranchesbefore making any
pruning cuts arehe branch collar(Fig.3) andbranch bark ridggFig.4). These formations signify
strong branch unions antthe location of specialized tissue that ment the spread oflecay The
presence and prominence of the branch bark ridge and branch collar is highly variable between
different tree species.

Within the branch collar israarea of specialized celtsalledthe branch protection zonewhichhelps
retard the spread of decanto the trunk The branch bark ridge iscatedabove the branchat the
unionwith the trunkandhelps provide guidelines for proper pruning locatiofise branch bark ridge
is formed bythe new growth otthe branch andrunk woodpushing against each othereating a
darkenedfough raised areaThis formation should not to be confused wititluded bark(Fig.5),
which can be indication of a weak branch union
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FHGURE3. BRANCH COLLAR AS [BWIED BY THE ORAMBROWNOTICE THE SLIGHT SMEG AND CHANGEBARK TEXTURE TO
THE RIGHT OF THE @RROUTTING INTO BRANCELLAR SHOULD BE AMED TO REDUCE LGRERM WOUNDING OF THEEE
(INDICATED WITREDARROW).

RGURE4. THE BRANCH BARK RID&EREATED WHEN AXBING BRANCH AND TRUWOOD CAUSE THEREATHE RUPTURE
OUTWARI{INDICATED WITREDARROVY
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HGURES. CODOMINANT BRANCHESABRANCHES WITH IRERV ATTACHMENTS QAAD TO INCLUDED BARDEFECT WHERE
BARK PREVENTS THRMAL INTERMINGLING BRANCH ANCRUNK WOOD FIBERETED THE ABSENCHBE BRANCH BARK
RIDGE ABOYE

Pruning Cuts

Tree biology dictates cut placement and execution. The branch ddl\asible and presenghould
always be preserved when making gutsallow the branch protectiozoneto restrict the spread of
decay into the trunkOn branches with a visible collgruning cuts should be made just outside the
collar edgeBranches that have no visible collatsould have pruning cuts magerpendicularlyto

the pointwhere the topof the branchdrasticallyturns into the trunk unionDo not cut into the trunk.

The sizeand weightof the branch being removed will dictate what equipment and techniques should

be employed when pruningsmall, lightweight branches can be removed wiéméh pruners or

loppers. To remove branches over 1 inch in diameter, a saw should be used in place of loppers. Large,
KSI @& oNIyOKSa GKIG OFyQi 0S adutiizétheiirSeRuto & KI YR
method to avoid the branch ripping off andusing serious damage to the tree
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Threecut method
1 Undercut (1) On the undesside of the branch, cut through 1/3 of the diameter in an upward

direction, several inches away from the branch cqlkg.6).

1 Overcut (2) On the upperside of the branchgut downward through the entire stem several
inches beyond the undercut, leaving a short s(bly.6).

1 FEinal cut (3)Remove the remainder of the stub just outside of the branch collar at an angle
parallel to the axis of the trunk, orientated with thieanch collar This final cut allows the tree
to compartmentalize and heal correctlfig.6).

HGUREG. THE THREE CUT METHOGHLIGHTING THE UNDERCUTR.) OVERCURND3.) ANALQUT.

TwoBasic Pruning Cuts
1. RemovalCut Removal cuts are used munethe branch back to th&runk or parent branchand

can be used icrown raising cleaning andthinning practices.

2. ReductionCut Reduction cuts can be utilized to limit the size of a tree, redirect growth,
balance the canopy, reduce competiegders, or reduce the weight of damaged or over
arching branches.
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Pruning Methods
Now that an understanding of cuts has been established, it is imperative to learn how they are

incorporated to various methods of pruning. Those methodscéeaning raising reducing thinning,
andrestoring. Note that it is common to utilize more than one pruning method to accomplish pruning
objectives.

Crown Cleaning
The primary objective of crown cleaning is to remove diseased,/dgady, broken, rubbing, or other

hazardais branchesCrown cleaning can be employed at any time of year since it does not remove
any living tissueCleaning should be the first method used to prune any,teexit reduceshe overall
tree risk. By first removing dead or detached wood, it makes the remainder of the job safer for the
arborist.

Tree limbs of a small diameter that pose no risk may be left in the tree if so desired. Dead, diseased,
and broken branches should be removed at its poinbrigin.

Crown Raising
Crown raining is the removal of lower branches in the canomyrawide clearance for a viewsehicles

or humanaccessibility Often, low branches go unchecked until the treeaiber large. At that point,
branchremovak canresult in the creation of a large wougsdsignificant energy loss, and increased
chances of toppling or trunk breakadgowever, it is not advised remove all low branchest one
time when a tree igoungeither. It is recommended the arborist teelect anl remove small diameter
branches over time as the tree grows

Not all trees need to be raised. Many landscape areas along interchanges are very open and a great
distance from theclear zone Districts need to determine if raising for mowing practicethase areas
are necessary, or if alternatives to raising exist, such as expanding the mulch area.

Crown Reduction
The primary objective of crown reduction is to decrease canopy size utilizing reduction cuts. In many

instancesthis pruning method is uset provide clearance to roads and structures, redirect grqwth
redistributeindividual branch or total canopy weigland reduce failure potential€rowns can be
reduced horizontally or verticalljNote: Reduction pruning generally results ingeowth, so frequent
maintenance after reduction is common
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Reduce trees by cutting stems and branches back to living lateral branches

Before canopy reduction

== OQuter edge of
new smaller
canopy
After inappropriate : f After appropriate
reduction . - reduction

Heading
cut

Reduction
cut

Heading cuts are not appropriate Reduction cuts are the recommended
on landscape trees method for reducing landscape trees

HGURE7. USE OIREDUCTIOKUTS TAREDUCE OVERATANOPYSZE CREDITED GLMAN

Crown Thinning

The primary objective of thinning is to carefully remove living, smatb(3-inch diameter)mainly
secondary limbs in the outer periphery of the cano@anopy thinning is often uséad improve air

flow, sunlight penetration, branch taper, and even remepécormic shootsaand watersproutsThis
practice can improve taper of interior branches, reducedadnag during storms, and possibly reduce
insects.Thinning should be executed with a handsaw, to help discourage the removal of large
branches. Branches selected for removal should be those that lack vigor or are competing with other
branchesA thinned tee can look as though it was unpruned, because the size and shape should not
be influencedNo more than onequarter of the living crown should be removed at a timleen
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thinning. If crown cleaning removes living tissue, the percentage removed in thinning should be
adjusted.

It is common to seelibns-tailing" improperly portrayed as a version of crown thinning. This harmful
practice removes all interior branches arnimb giving it the appearance of a lion's tail. This leads to
sunscald, lack of taper, and branch breakage. @vianed trees often produce numerous epicormic
sprouts.

Structural Pruning

The primary objective of structural pruning is to establish sgroeestructure. Desirable structure
includes adominant leaderthrough the top of the crown, appropriately spacsdaffoldbranches,

good taper, small brancto-trunk diameter &spect ratig, natural form, norcompeting branches, and
few "V" shaped brartt unions and bark inclusionStructural pruning is highly important in tree

species wittdecurrentcrowns. These trees typically survive in a tightmpeting environment,

growing upward and competing for sunlight. In our urban roadside environment, ajpovmd space

can be ample, causing tree growth to be sporadic and incompatible with our goals and even its own
structural stability

Young Treg

Structural pruningcan generally be thought of as "young tree training," although it is possible to
address any age. Establishing a pruning program when trees are young and more resilient gives the
advantage of future wind resistance, smaller pruning wounds, less biomabiptor move offsite,

safer work conditions, reducuture risks,andlower maintenancecosts.Following steps and

guidelines in the selection of nursery stock outlined in Florida GradeStamdlardsor Nursery

Plants isthe first step in ensuring larterm quality tree streture. Trees that do not meet a specified
grade, may attain a desirable grade with careful ptaent of pruning cuts at the time of planting
Implementing this concept into tree planting projects can reduce occurrences of trescegpént
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Before pruning Light pruning Moderate pruning

Previously shaded
by stem A
Ne 4
! )/ <
‘ ’yf""
1 i f’

i A reduction cut

removes this stem
E \ A heading cut also
! Branch shortens a stem or
i bark ridge

branch
g g o et

LITEL . Tty

FGURES. USE OUBORDINATIORUTSCOMPETINECODOMINANT BRANCHAANDB)AND AREMOVAL CUT
(COMPETINGCODOMINANT BRANCGHTO ESTABLISH ONETRAL LEADER IN AUKG TREEREDITED GLMAN

Identify the lowest permanent branches depending on tree location, clear zone requirements, and

other spacing needs. For example, all branches overhanging a curb and gutter area will eventually be

removed up to 14 ¥ feeTrees located near curb and guti@reas should be pruned to redirect
upward growth to extend over roadways above 14 % feet.
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HGURED. RAISING THE CROWN/OFREE THROUGH REDIOS AND THINNING T8 CREDITED GLMAN

MediumAgedTrees

Mediumraged trees can be structurally pruned to complete the crown raising process, balance the
crown, and even redirect growth. Mediuage trees will also be less tolerant of the same pruning
dose received by a young tree.

Mature Trees

If necessary, @ture treescanbe structurally pruned tdelp minimize the risk of current defects.

Removal of live foliage should be carefully assessed with mature trees, instead placing an emphasis on
branch reduction. Reducing a codominant stem with less desirable form camatdléw stress placed

on weak branch unions. Overextended branches can be reduced ae \Wwelp redistribute weight

and tensionsBranches that armore than 1/3 the diameter of the trunghould not be removedn

mature trees
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Restoration Pruning
The prinary objective of restoration pruning is to improve tree health, structure, and appearance

Restoration pruning isften utilizedafter the occurrence of storm damage, topping, or other forms of
mechanical damage. This pruning style employs concepts ottied, thinning, and removal to
remediate damaged crowns.

Practices to Avoid

¢CKS GSNXY GLINHzyAy3Ié AYRAOFGSEA | 2dzZRAOA2dzas OF NB T dz
Unfortunately, it is commonplace to see impropeplynedtrees in the landscape. Every cut made to

a tree will impact it in one way or another. Improper pruning practm@smonlyinducestresses on

trees that insect or pathogens can then capitalize on. However, considerations of normally avoided

practices maye necessary depending on tree species type or in special situations (storm restoration

pruning and rural tree trimming practices requiring large machinery). This section will review practices

that should be avoided in general.

Flush Cuts
Flush cutsemowe the branch collar, cutting into trunk tissue and may result in a larger wkigd

10). Care must be exercised to preserve the branch collar, so the branch protection zone can start to
compartmentalize decaNEVER flush cut a branch.

HGURELOD. FLUSHCUT
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Stub Cuts

While avoidingflush cuts into the branch collar, problems can also arise from leaving too much
material beyond the collafFig.11). Branch stubs are susceptible to decay and once infected can allow
the decay to break through the branchgpection zone into the trunk of the tree.

HGURELL. STUB CUT

P a g e22| Chapter 3: Pruning Cuts and Techniques



Topping

Never top a treeToppingis the result of indiscriminateutsof large diameter branches in order to
reduce a tree to a certain heigli€ig.12). This practice can result in the essé/e generation of
watersprouts wood cracks, and increaséature maintenance If a tree requiresopped for any
reason considerreplacing the tree with a species that is more appropriatethat location.Topping
trees is dangerous for all parties involved from the tree worker to the pubic after the fact.

HGUREL2. TOPPING
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Roundingover
Rounding over consists of making internodal cuts of small diameter branches to create a desired,

often unnatural,canopy shap¢Fig.13). This pruning practices results in many branches of similar
diameterbut can be hard to correciVhile more maintenance intensive, tipsacticeis considered
acceptableand commonplace olimited species likerapemyrtles (Lagerstroemia spp.

HGUREL3. ROUNDINGOVER OR TIPPING
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LionsTailing

Lionstailing isan ineffectivethinning practice focused on the removal of interior branches ¢fiy.

14). This exposes the parent branch to sunscald, drastically reduces photosysitea, and
redistributes the load solely to the end of a branch. This load redistribution results in branch failures
by creating a strong lever arm. Problems are amplified by the poor branch taper development that
follows lionstailing. Never liontail a tree.

HGUREL4. LONSTAILING
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Overpruning

Removal ofmore than25% of live foliage in orgrowing seasois considered to be excessive and
does not meeprofessionaindustry standard¢Fig.15). Younger trees in a thriving environment may
be able to sustain more foliage removal, while mature trees are typically more sensitive to over
pruning.Never over prune a tree.

HGURELS. OVERPRUNING
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Excessive Raising
One type of ovepruning is excessivaising. When tree canopies are not gradually raised over time,

they often get the majority of low limbs removed in one pruning eV&ing.16). At all times, thdive

crown ratioof the tree should be at least 60%. When excessively raised, new grovitdireeted

upright into the crown leading to poor form. Other issues associated with excessive raising are large
diameter wounds that fail to compartmentalize, sunburn from recently exposed bark, a lack of taper
development, and less massmping of windoads during storm eventdever ovesprune a tree to

raise the canopy in one pruning event.

FHGURELG. EXCESSIVE RAISING
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Lack of Structural Pruning

Trees that were neglected of structural pruning practices when young will often times require higher

levek of maintenance as they mature and may ultimately need to be removed and replaced. Easily
correctable problems in young trees can become significant weakness as trees gets larger. Bark

inclusions, lollipop shaped crowns, large wounds, codominant sterdsy-ahaped branch unions are

Fff OKIFNIOGSNRaAaGAOa (GKFG AyONBFaS GKS fA1StAK22R
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Chapter5: Tree Type Consideratiorand
Pruning

Palms

Objectives

Pruning on palms is mainly performed for aesthetic reasons like the removal of dead, diseased, or
chlorotic lowerfronds. Additionalpruninggoals include theemoval of flowering and fruiting stalks to
encourage leaf production and preverigk fromfallen fruits Pruningof sprouts on multistemmed

species is performed to maintain a single stderemoval of completely deadrondscanimprove
appearance, eliminate hiding places for vermin, and decrease the chance injury or damage from falling
fronds. However, puning of dead fronds may be unnecessary on some spadiecrownshaftse.g.,

royal palmRoystonea regjor mature Mexican fan palm$\(ashingtonia robustpover thirty feet

tall.

Timing & Dosage

Ideally, pruning would be timed to
remove dead or severely damagkeaver
fronds as they appear and flowering
stalks once thegxtendand before they
drop flowers or fruit. Fig.17). Since this
is not always realistic, a more typical
pruning schedule isnce or twiceper
year.In addition,dead leaves and
flowers or fruitshould be prunedbefore
the start of hurricaneseason to prevent
them from becoming hazard&n palm
species with sharp spinethe spines
shouldbe removedf the tree is low
enough to pose a threat to people.

FGUREL7. SABAL PALM WITH FULROWNTHE COMPLETELY BRCWMRONDS
AGAINST THE TRUNKOSHD BE PRUNECREDITGITTAHASING
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HGURELS. TYPICAL ANATOMY OPALM HGUREL9. MATURBVIEXICAN FAN PALM
NOTICE IT NO LONGHR RINS ASKIRT OF OLD
LEAVESCREDITGITTAHASING

One important factor to consider whaemoving fronds iso avoidover pruning palmsExcessive
pruning can potentially make the palm more susceptible to cold damage, pests, and disease
(Rosenfeld 2009Ralmfronds takea long time to grow and mature, so removing more than just the
dead fronds sets the tree back in production, particularly for nutrigeyprived palms. While studies
show that pruning fronds does increase the number of fronds produced afterwards, thess lage
usually much smaller than the original lea®l suggest that ovepruning can also be linked to a
decrease in stem diameter since the plant is being deprived of its food source.

According to ANSI pruning standards, only fronds whose tipsefalvthe 9 to 3 o'clockangles on a
clock faceshould be removedFig.20). Unfortunately,a common practice seen on palms in
landscapes iburricane cutsalso known as "roostetailing", in whichonly a few newer frondare left
around the top of the tee (Fig.21). This practice actually cause the tree to be more susceptible to
wind damagd?2], [3]. Theonly exception to thed to 3o'clock ruleis during the transplanting ofaBal
palms Sabal palmettd, in which case pruning away the mature, live fronds prevents transpiration
during transplanting and estabhment[4].
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M
HGURE20. CHINESE FAN PALM PRINPROPERLY @AND3 O@LOCK OR HORIZONTAL

HGURE21. PALMS THAT HA\BEEN OVERRUNED
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Tools & Techniques

In general, Andsaws are preferred over chainsaws since chainsaws can damage palms more easily
and are harder to disinfecEor species with smaller fronds, you can baedclippers or a sharp saw.

A small chainsaw can be used to prune lafgends,but a handsawshould still be usetb remove

flower and fruit stalks. For species with heavfiends, such a$hoenix canariensigou will want to
implement the same &ut method used for pruning laegoranches in order to avoid the frond
prematurely breaking and tearing.

Take care not to injure the remaining live fronds or the trunk in the process of pruning. Remember to
properly disinfect pruning tools before pruning each tree to prevent the fiemsf disease. Many of
Florida's commonly planted palms are susceptible to diseases like Ganoderma butt rot, Fusarium wilt,
lethal yellowing, and Texas &¥nix palm decline. Our hot, humid climate exacerbates the spread of
some diseasedf a diseased tre is confirmed in the fieldemove at first notice to prevent the spread

of disease to healthy trees

Workers should be prepared to encounter animals living in palm canopies when prOmipgim
species that hold on to their fronds as petsi# skirts, large sections of fronds can come loose during
pruning and potentially injure workerake sure to plan to workkom the top down when removing
portions of the skirtsBe cautious any heavy fruiting (such as coconuts) that may pose a threat i
dropped.Finally, keep in mind that fronds can travel far from the trunk once they are dropped, so
communicate with the crew below and give proper clearance.
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What to Prune

HGURE22. LARGHRUIT LIKE THOSE GDNCONUT SHOULD BE REMD IN AREAS WHEREY OVERHANG PEBESY OR
VEHICULAR TRAFFIC
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HGURE23. WIND-DAMAGED FRONDS LTKE TWO DROOPING BENH THIBISMARCK PALM MAY REMOVED
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Practices to Avoitbr Palms

HGURE24. AVOID FLUSH CUTTINGETPETIOLES OF PALMS

PalmPruning Review

What to Prune Practices to Avoid
| Dead fronds that are entirely brown 1 & | dzZNN® dait &S
(petiole included) 91 Pruning beyond 9 to 3 shape
o If NOT Kdeficient (unlikely)can 9 Flush cuts of petioles and damage to
remove as many green fronds as c living petioles (Figure 10)
be produced in the nexperiod o Createopening for pestdisease
between pruning, leaving at least o Permissible tgull off loose boots by
two layers of mature fronds below hand, but leave them if they don't
the newest inflorescence. come off easily
1 Flowers and fruit, especially large fruit § Trunkdamage with pruning tools or
like coconuts before storms (Figure 8) climbing spikes
1 Fronds with damaged, twisted petioles o Creates an opening for pests and
1 Targeted trunkgsprouts)of multi- disease
stemmed species o Creates unsightly, permanent

wounds in the trunk
f Removal of nutrient deficient leaves
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Crapemyrtle

Crapemyrtle(Lagerstroemiaspp) is a highly utilized species by the department of transportafidris

Aa I NBTFESOGA2Yy 2F GKS aLISOASaQ FoAfAGe G2 G2t SNY
desirable aesthetic appeal in highway beautification. Cultiuéiiged bythe department include

Wadza 1 238SQF Wbl i @KpSpul&iy uniqyeRnd Hditigieg OWtINEabiS addPast
crapemyrtlepruning practices in the landscape indusatidrive the need for specialized attention

and care.

Past history
Crapemyrtls should require very little pruning if properly placed in the landscdpaditionally,

crapemyrtles have been topped or headeghnuallyto stimulate sprout regrowth that creates a

G 0 dza K eaadmairdain$ plant sizeThisimproper pruning techniqués due to a lack of training and
the incorrect notion thatopping isappropriate However, not only are topping cuts more likely to
decay causing more work down the line but gpeoutsthat do emerge from cutare more

suscepible to breakage The numerous sproutshat are produced from topping cutsompete
vigorouslywith one anotherfor sunlight and resource3his leads to an increase in dead wood and
overtime requires more maintenanchlever top a crapemyrtle.

Objectives

TheJ primary objectives for pruningrapemyrtleare to enhance structure, aesthetiaad stem growth.
Pruning can alsbe performed to helpremove diseased or dead branches, reduce canopy size, or
provide clearance fosidewalls androadways. Multi-stemmedcrapemyrtles can grow long, extending
branches, so it is imperative to select a planting location with enough space to reduce pruning
requirements

Timing and Dosage

In general,ighter pruningshould be performedn the growing season, while heavigruning if
needed,should be limitedo the dormant seasorAs always, pruning for safety can be done at any
time if necessary

Tools and Techniques
Branches or limbs that are encroaching into the clear zone can be pruned to meet stavilbass.

encroading upon the clear zone, upward sloping branches shpulded to encourage upward
growthwhile less favorablealvnward sloping limbsanbe removedaltogether. If the entire tree is in
violationof the clear zone poligyobstructing views, or creatinghezard to the travelling publid
shouldbe removed from the righiof-wayto limit future problems

For multistemmedcrapemyrtles, it is best practice toetain 35 main stems. Root and basal sprouts

should be removed annually to reduce competitionlwiihe main stem(s) and also prevent rubbing
between stems.
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Apruningoption that is acceptable onrapemyrtlesis known as tipping or roundirgver (see chapter
4 for more information) This practice utilizes heading cuts, but onlygencitthin twigs o produce a
desirable shape. During the growing season, this method will enhance floweriteit delays the
onset of flowering when performed in the dormant seas®ipping encourages resprouting, so
maintenance time will likely increase with each pruning eventining should be performed with pole
pruners as kainsaws aré&lOTrecommended for use oarapemyrtle

CrapemyrtlePruning Review

What to Prune Practiceso Avoid
1 Basal sprouts and crossing/rubbing limbs  Pollarding if incapable of annual prunir

I Diseased, broken branches I Chainsaw use
1 Prune before budbreak if seeking to I Heavypruning events in growing season
enhance flower production f & N}YLISYdZNRSNE 06aSOSNBE KSIRAY.
1 Remove downward sloping limbs
1 Overextending limbs
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Chapter6: Rural Tree Pruning

The purpose of this chapter is to establish uniform and proper procedures for managing woody
@S3ASGlGA2y | f 2y 3 .0bteekddo Buid@safe, NftNivef and\sHidieRt side df fabor,
equipment, and materials as it pertainstaral tree pruning.For the purposes of thiguide, rural

areas are defined as tremovered areas not directly adjacent to residences and not imeally
installed in the landscap&xtensive managemewof woody ingrown vegetatiors often required

along rural sitesvithin andalongsidethe right-of-way (ROW).

Rural ROW maintenance consumes a high percentage of FDOT resources, partly due to higher
vegetative growth rates than the remaining United Stat€hallenges exish balancing proper
clearance, driver safety, tree healthnd structure Thischapteris written in accordance with
LYGSNYI GA2y Lt { 2 Bestdarmagedent Pratlibedtdifa@dixtegetziod Q &
ManagementWhile some department of transportation agencies employ the practice of chemical
side trimming, itis not covered in this section (ség@pendix B

Objectives

In integrated vegetation management practicesgsients ofROWas opposed tandividual treesare
often managed aindividual unitsdue tolarge populationg5]. Thisapproachshould stillmeet the
previously discussed pruning standards, keeping foougearanceand safety. Pruningpractices
should efficiently improve visibility, reduce stem and branch failareate safe operations for
motorists and pedestriang], minimize regrowth to lengthen pruning cycl&$, and mitigate
hazardous treesCrownraisingandcrown reductionto a predetermined clearance will be the most
common approaches to rural tree pruninghile crown cleaningechniques will mitigate dead and
hazardous limbs overhanging the roadway. Thasming techniquesre outlined inmore detail in
Chapterd: Pruning Methods

Mechanical Pruning
Mechanicapruningequipmentused on roadsides divided into two maircategoriesn this guide

skiddermounted ortractor-mounted This type of pruning igerformed withheavy, specialized
machinery equipped with saiMades Similar to othetpruning operationsguts made during
mechanical pruning operatiorshould be madelose to the main sterandoutside of the branch
collar. Precautions should be made to aviid stripping or tearing of bark anithe creation of
excessivavounds [8]. The following practices may help ensure that proper cuts are made and these
precautions are meepositioning equipment to improveperator visibility pruningat appropriate
angles tathe tree line to avoid higisurface area wounds, maintaining sharp cutting surfasesking
in clear conditionsandmaking each swath cut with cautioRecent researchas shown thasmaller
tree wounds result in less dec@gilman, et al. 2013herefore,branches should bdirectionally
prunedbefore reaching large diameterAppropriatecutting angles may be parallel with the tree line
or roadwaybut shouldalwayscorrespond with the angle of the branch attachme®Rtuning
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equipment used on state roadwaysrural areashould be equipment with saw bladelBo not use
flail-type cutters

Followup pruning can be performed by climbing or bucket créavbelp clean up cuts from

machinen®® ¢ KA & LINF OGAOS 2F 4Ot SIFyAy3d dz2k OFy KStLI St A
compartmentalizing decay and-sprout vigorouslyThis method is likely not cosffective stressing

the importance of operator skill and experienadile mechanical prunim

A skiddermounted prunertypicallyconsists of dong, telescoping boom withlarge (up to24-inch),

high speedcarbiderotary cutting headat the end (Figure 3¥he calR NA @S N & )Yagadwmed: NI Y Sy
boomcan eitherrest onrubbertiresor a trackedundercarriage systeni.racked skidders will be more

desirable in weter areas, agl K S a {weighRSnaEe &venly distributedn the groundwith the

track undercarriage systenBenefits of skiddemounted pruners include redec pruningcosts on

long, contiguous stretches of righf-way. The skiddemounted pruner also eliminates the need for

bucket operators or climbers, thus reducing risk of injisoper cut placement of the saw blade is

essential ® helpreduce unnecessgrinjury to trees and suppress undesirable sjpiewth for an

extended period. Advancements in technology have resulted in blades that tilt fimpmvements

but are not widely used yet.

Another type of mechanical tree pruner isidemounted,boom mower used on lowrowingand

dense vegetation barrier3ypically yielding 2@5-foot folding arm,sidemountedmowers are

mounted to tractors or siddy-side ATVsSide mounted mowers commonly use two types of cutting
heads:rotary and flailheads Sincerotary heads cut by impact, vegetation vaften rip and tear
creatingexcessive debrigithertechniqguemust not be used peon state roadways for vegetation
ANBIFGSN GKFY wH RAMRSKI NRPIOBSRIANSE | ypanmannmnamp OH

Site Selection
Site selection is important to consider when usirgvy machinery for rural prunin§oil compaction

and disturbance from the machinery can have negative effects on tree health creating potential future
hazards and contradicting maamnance goald-ortunately, nany roadside situations will allow

mechanical pruners to work from the roadway and shoulder, dependent on ROW width and desired
clearanceHere is a list of common issues that can occur when heavy macltioenyacts or disturbs

the soils[9]:

1 Soil ompaction reduces root growth by limiting moisture and oxygen cont@mmnpaction
primarily occus on clay and loam soils.

1 Soil utting can altewater drainage to the extent that standing water creeps into the
roadway. Churning of soil can expose seeds of undesirable vegetation to sunlight and
accelerate ingrowthSoil rutting and churning most ofteoccurs on clayey soils
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9 Soil displacement can Kill a tree if soil surrounds the trunk. Harbored moisture will increase
reproduction of decay fungi and reduce oxygen in the soil.

Sanitation
Sanitationof equipmentbefore use and in between different sitessimportart to helplimit the

spread ofpests, diseases, anadvasive weedsPer Roadside Procedure 8600-015 (2.4), all
maintenance equipment must be cleaned of all invasive seeds, spores, and active rhizomes in a
designated containment area thatmde monitored and treated if necessaleaning of

maintenance equipment should not only include vehicles and machinery but should extend down to
any pruning tools used as weHer Roadside Procedure 8600-015 (6.2), cleaning solvents must

not contact plants, grass, shrubs, or bodies of water, only directed into contaifeeris.should be
soakedfor at least 5 minutes using industrial disinfectants suchuegernary ammonim compounds
(g-salts) orhydrogen dioxide productdQ]. Various pray solutions also exisb help sanitize

equipment

Debris Disposal
Large amounts of debris can be generated quickly when using machinery for pruning or mowing in

rural areas. If this debris is not properly managed it may cause environmental problems and hinder
future maintenance wdkt. Buildup of debrisaddsto fuel loads in the event of wildfire and obstructs
natural water flows by clogging culverts and ditches (Miller, 200if)properand untimelymethods of
brush disposainay also interfere witliuture mowing practicesndimpactthe health of surrounding
vegetation

Stesthat aresuitable for mechanical prunemay also be suitable for aower with a mulching head
to follow behindand mulchdown debris.Per Roadside Procedure 8800-015j (5.2), all debris should
be directed awayrom traffic and drainage structure@nce bruk is chipped into mulchi can lightly
spread throughout the siteMulch depth should be minimizeth acouple inchegandnot spread in
maintained grassr wildflowerareas.Deep mulch can create anaerobidlstmnditions and reduced
water reaching the desirable vegetatidhthe work site is nearby to landscapareas,consider
chippingdebris into adump trunk for relocation to the landscaped area

Limitations
Somelimitations of mechanical pruners:

Lessselectivefor individual tree care.

Not for use in environmentally sensitive areas.

Not for use on yard trees, ornamentals, and historic trees.
Can increase operational costs due to possible lane closures.

P w NP

NaturalAreas and Wildflower Areas
To conduct treanaintenance adjacent to environmentally sensitive sieeg.fiparian areas), FDOT

should coordinate with the proper agencies and consult with a staff arborist, biologist, or botanist.
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Work performedm or adjacent to wildflower areas, should be done@imanner and timeframe that

does not disturb their growing, blooming, or seggening seasons per procedure 86800-015j (4.0).
Consult with the respective FDOT District Wildflower Coordinator before working in these areas. Rural
tree lines adjacent to Nenal Forest are generally managed by the US Forest Service.

Rural TreePruningPractices to Avoid

1 Excessive pruning

o No more than 25% of a mature canopy should be removed in one growing
season.

o0 Live crown ratio should be no less than 2/3. Removing mareresult in an
unstable canopy.

o0 Removal of large diameter limbs can result in vigorous;desiving sprouts
with weak branch attachmentsnd an inability to compartmentaliz€ertain
species may be less tolerant to large cuts than others, such asd tzak{31].

o Pines should not be reduced to the main stem but to lateral limbs.

9 Flushcutting
0o Removing the branch collar preveriisk S G NBESQa | oAf Al
wound and decay will occur
I Topping by making cuts between nodes causes vigorous sprouting and decay.
9 Lionstailing when removing most internal foliage from branches.
0 Results in sunscald and reduced dampeninggh kiinds.
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Chapter 7 Storm Damaged Trees

Decisions often need to be made regarding whether a storm damaged tree will be removed or can be
mitigated through restoration work. Young, disease free trees with good initial structure and the
capability to lie for a long time are the best candidates for restoration work. Sometimes the amount
or location of the damage may warrant tree removal instead of other mitigation practices for
economicreasons. Trees with numerous cracks, large pockets of decay, split trunks, large wounds,
poor structure, or leans towards potential targets should be considered for removal. Decisions of
removal versus restoration will ultimately be dictated by the aggmejorming the mitigation work,

the financial budget, resource allocations, and the scope of work.

Develop Plan of Action and Storm Response Priorities
Choosing the right steps following a severe weather event can have almost as much influence on a

tree population as the weather event itself. Initial selection of quality nursery stock and young
structural tree trainingcan helpdevelop storm resilient tres However, thenecessity for restoration
pruning islikelyinevitableespecially in hurricane prone regions like Florid#s highly recommended
that a wellcommunicated, thorough plan exists to address trees during storm response. Guidelines
for work prioritization andrisk mitigation methods are as follows:

Immediate prioritiesshould seek to mitigate eminent safety hazards, generally with whole tree
removal or removal of hazardous, hanging limbs. Examples of immediate priorities include:
1 Roadway blokages (evacuation routes and hospital routasuld take priority
9 Highstakes targets (power lines, infrastructure, people, Higlfficked areas)
1 Drainage blockages
9 Large, hazardous trees and limbs before smaller trees

Intermediate prioritiescan be capleted after immediate hazards are mitigated. This will be
accomplished by ensuring survival of toppled trees and cleaning crowns of damaged trees. Examples
of intermediate priorities include

91 Blown over trees

1 Trees with crown damage, and deadwood
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HGUREZ25. BROKEN TOP AFTHERRICANIRMA LITTLE CAN BE DONEIM®ROVE THE CONRINIAND IT DOES NOJSE A

HAZARDTHEREFOREWOULD BE LOW PRITY

Crown Cleaning Storm Damaged Trees
Storm damaged trees may continue to experience dieback for a few gftarsan extreme weather

event. Therefore, crown cleaning sholild consideredluring the next couple years when revisiting
these treesStorms can result in unpredictable, hazardous conditiaribe tree canopySpecial care
should be given to safety when working with storm damaged trees.

1 Look up for loose, hanging branchieghe canopy
1 Visually inspect tree stabilityefore entering the tree
1 Prune torn, or hanging branches first to reduce hazards

Restanding Trees
Blown over trees < 4DBHmay be candidates for fstanding if roots are healthy and intact.

1

T
)l
T

Exposedoot balls dry quickly, so trees should be dealt with in a timely manner.
When pulling trees upright, care should be taken to proteet stem.

Torn, jagged roots can be reptuned to encourage regeneration and wound closure.
Trees should be staked, monitored, and cared for as if recently transplanted.
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Restorationof storm damaged trees
Restoration pruning will begin after hazards artigated, canopies have been cleaned of deadwood,

and time has passed-@years for young trees and 2+ years for mature trees). Patience is vital and
serves multiple purposes:
9 Time for an accurate diagnosis as issues may not be immediately visibleialgder pines
1 Time for epicormic sprouts to replenish carbohydrate reserves
9 Discourage ovepruning by recognizing that desirable structure is likely unattainable in one
pruning event. Repeated visits are often necessary, especially for trees thatgeeat
maturity.

Damaged trees may need managed to compensate for strong leans or asymmetrical crowns that result
directly from weather or having to remove large sections of canopy. Large sections of wood should not
be removed at once, so reduction c@isould aim to achieve balance over time, centered over the

trunk.

Palm Restoration
Palms have a few differences in how they should be addressed after storm damage, but general

concepts do not change.
1 Remove living tissue only if hazardoD®a not"hurricane cut"
o Fronds provide a dampening effect in high wind events.
1 Leave chlorotic and bent fronds intact.
0 They continue to provide nutrition.
Ensure the apical bud is not covered with other fronds. It is the only growing point for the palm.
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Chapter8 Tree RislMitigation

Tree Risk
A frequently discussed objective in this guideboaksis managementThe three main components of

tree risk management are the identification of a potenteiget(s), the likelihood of failuref a tree
or tree part(s) and the potential consequences failurewhen thetree part strikes the targefl11].
Once potential risks are identified they can be mitigated through various prachiiggation is the
process of reducing the failure potential @tree.Pruning, monitoring, andree removak will be the
most common forms of mitigation practicés hazardous treealongside state roadways

Indicators of Failure
The identification of certain tree defects can help determine the likelihood of &ilBlome common

defectsto look for in risk assessmeritgludebut are not limited to codominantleaderswith

included bark strong leanslargedecaypockets trunk damage horizontal branckeracksandtrunk

girdling roots However, not all tree species are as sensitive to these defects as others. Knowing a tree
species profile can help determine hovdefectwill affect the tree health and stabilitfConsult an ISA
Arborist for clarification prior to the work.

Since it is kiely inefficient and too expensive to closely examine every tree in a large populisoiore

form of prioritization isecommendedOne example of prioritizing woik to stratify tree populations

by traffic density or road prioritieq.his helps identiffrees with the highest level of risk that should
receive mitigation efforts firstTheuseof consistent tree marking practices as well as GPS coordinates
can helpaccuratelyrelocate theproblemtreesfor further inspections.

Rural righs-of-way are ofte adjacent to forested stands, yielding the unique element of natural tree
mortality where tree populations constantly decline with age due to competition for resolit@s
Other indicators of risk in rural areas include recent construction -tA@aring activities, steep slopes,
water-loggedor shallow soils, a history of tree failures, and pagtivelar strike§13].

Mitigation

Once a hazard tree is identified, FDOT should seek to mitigate the hazard. For hazard trees beyond the
ROW, coordination with landowners anther groups may be required unless an emergency situation
exists. Proper recorlleeping and owner notification is essential to avoid future claims and disputes.
FDOT personnel should referda internal system of property owner maintenance notificatiohs.

work should strive to ensure that site conditions, desirable trees and groundcover, public and personal
property, and FDOT resources remain undisturbed and intact.

Another consideration for best practices is to adopt a public notification procqdamfied work prior

to commencing. Announcements should contain the location of the work, extent, herbicides used,
planned dates, the goal or reason for the work, a description of the care to be used, a phone number
or email for responses, and a statemehat the work will be following the most current standards.

This can be used for trimming, spraying, or removal work.
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Maintaining Ecological Services in Natural Areas
Trees imatural aeasprovidebuffer zones, erosion control on slopesyildlife habitas and other

ecologicabenefits.Even @&ad treescanstill provideecological serices andshould be kept if possible

bl GdzNF £ FNBF&a FINB 2FG4Sy FIN Sy2dzakK lglé& FTNRBY (KS
targets for a tree or tree part to ske. If mitigation work in natural areas is unavoidaklige to clear

zone violationsagencies should check fits see if permits are needed. In addition, mitigation

options beyond tree removaldike height reductionshould be explored if possible.

Stump Treatmenand RRmovals
Tree stumps left in the ROW or along roadside can present risk to motorists and maintenance workers.

In mowable areas identified asITbyFerrell et al., (2012)tumps and roots should be removkdiow
ground levebs they can snag the underside of vehicles that exit the roadi@}ayhis workshould be
performed with specialized stump removal equipmend prohibit lurning, blasting, phyesal, and
chemical removalorcing stump removal withlaulldozer can have consequences to the surrounding
tree line orpavementso care should be taken to examine the sites surroundings before work is
performed.Where holes remaifrom stump removalssuitable soilfill should be added and
compacted back into the hole at gradeslightly above grade if soil settling is anticipated.

In nonmowable areas identified asZbyFerrell et al., (2012)ktumps can remain buteight should

be limited If stumps should be removed here, thegn bebulldozed outMany tree species are

capable of resprouting from stumps. It is important to apply an herbicide treatment to the ,outer

cambium layer of trunk to help restrisprouting from stumpFollow all labels, state, and federal

regulations. 2 OdzY Sy i GKS | LILIX AOlF GA2Y dzaAy3d RO NBSLI NI YSy
850-000-15).
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Appendix

Appendix ADrafting Pruning Specifications

Edvard F.Gilman and Brian Kempf, Wood Architectur® LL
Visalia, California
June 28, 2019

Disclaimer and Responsibility of the User

Use of this document: The following specificatedtamples havéeen prepared by Wood Architecture,

LLP, Jacksonville, FloridaAfor the Florida Department of Transportatiamdthey arecopyrighted 2019.
Permisgon is granted for use of this material to prepare specifications. It may not be reproduced in part or
in its entirety for sale or profit.

Reading this document in its entirety is recommended so specifier can grasp the complerititiod d
pruning speifications that result in meeting tree owner objectives.

Instruction to the Specification Writer

Thisdocument is intended asguide to writingprojectspecific specification Each project is unique and

the specificationshouldbe developed accordinglpO NOT USE THE FOLLOWING SPECIFICATIONS
WITHOUT MAKING IMPORTANT ADJUSTMENTS to reflect local conditions, regulations, market standards,
andproject schedules. The following are specific items that need to be addressed.

1. General instructions for usirigesespecificatiors. These instructions are intended to guide the
specification writer (the specifier) through the process of editing this document iptarging
specification. Be sure to delete these instructions (i.e. altéhein red before ssung the specifications.

2. General requirement®ivision 01 (Construction Specification Institute) specifications and other contract
elements: This specification is designed to be used in conjunction with Standard Division 01 specifications,
which cover poject general conditions and projeuatide contract elements. THIS IS NOT A STANINE
SPECIFICATION and should not be used as a contract to prune plants. Important issues of project
ownership, liability, insurance, contract language, project controdttiotions to bidders, change orders

and review and approval of the work are normally in the Division 01 specifications.

3. The construction team: As with any good contract there are protections for all parties; that the Owner
will get the quality of project that they desire within the time limits and budget available; and the
Contractor will be paid for the work satisfacilgrcompleted. In between the initial bidding and the final
completion there will be places where parts of the project do not work out as originally intended. This is
normal and a good contract should allow for these changes in a manner that is equitddathtthe

Owner and the Contractor. To get there, a team approach and spirit must prevail. All parties must assume
that each is operating in the best interest of the project goalslear set obbjectivesincluding a detailed
description of the projectesults in a smootflow during theproject. The more each of the team members
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can trust the other members, the better the project. This should be a critical principle in approaching
interpretation of the specification.

4. Other project documents: Thespecifications are intended to be used in conjunction with other project
documents including the bid forms, the pruning contract, Division 1 specifications, other specifications
directly related. It is very critical that all these documents be preparéd @gnsistent terminology and

that they be coordinated. The terms used for the parts of trees and other plants must be consistent across
disciplines. A very common mistake is the use of different terms and details for the work. The terms and
details must le well coordinated.

5. Reviewing and approval authority: Each specification should identify a certain entity as responsible for
the review and approval of the work, project submittals, changes to the work, and acceptance of the work.
The entity is normaji identified in Division 1.

cP b2GSa G2 ALISOATASNRERY . ST2NB Nitdsdodzgleyiidéis § KS R2 OdzYSy i :
incorporated into this document ired textafter you have read them and responded to the
recommendations.

7. Specification modifations: There are locations in these sample specifications where additional
information is required to reflect project region or contract or tree conditions. Please insert the requested
information and make adjustments where needed.

Current vs Future tiation

Many trees are currently allowed to develbpanch architecturewith several large upright pruned
branches in the first 20 years in a manner shown in Figure 1, left. Although common, this creates
challenging management decisions for the FDOT de=stelsewhere (Gilman 2012; Gilman et al. 2013).
Despite the difficulty of pruning trees with inferibrancharchitecture(Figure 1, left)this document
includes specifications that can be usedjtode thepruning oftrees in this conditionHowever, f is
difficult which means it requires structural pruning experience, skill, and well written specifications.
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Figure 1 Many trees ardeft unpruned or they are pruned to encourage inferior branch architecture with
several codominant stems (left). Thisrh is weaker than the architecture that develops following pruning
to encourage just one leader to dominate the tree (right)
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