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What is a Tree?

* Woody perennial
« Usually has a single stem

« Grows taller than 15 ft at maturity

Trees Evolved in Forests
with...

« Biotic elements
—Other plant types: Moss, ferns, grasses, shrubs, etc. |
—Animals
—Insects & other arthropods
—Microbes: soil, foliar, bark, etc.

« Abiotic elements & processes
—Bedrock & minerals in soil
—Weather & climate
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Connected Life of Trees

* Trees provide to ecosystem:
- Shelter/nesting
- Leaf litter!
- Larval hosting
- Forage/Food

« Ecosystem provides to trees:
- Pollination
- Seed dispersal
—Communication
- Soil health
- Leaf litter decomposition

Healthy Soil is Full of Life

TREES EVOLVED TO LIVE IN HEALTH, LIVING SOIL
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What is a Tree?

* Woody perennial
« Usually has a single stem
* Grows taller than 15 ft at maturity

* ARBORICULTURAL DEFINITION

—What arboriculture & individual tree care in
developed spaces is based around
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Tree Growth

« Apical meristem
—Twing elongation
- Root elongation

vegetative bud

apical manstem

* Lateral meristem

<Girth-> expansion vascular cambium

Not vertical D S
~Trunk ‘({ (Q?
—Branches / l ‘)

—Large roots

lateral menstem

Tree Anatomy

PARTS OF A TREE

« Crown or canopy
- Branches, twigs
* Leaves, flowers, fruit

* Trunk or bole or stem
- Root collar

* Root system

tps:/Avwen: vt orgTreos:for Wilclife/About Trees-101
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Parts of a Tree

« Crown or canopy
- Branches, twigs
* Leaves, flowers, fruit

« Trunk or bole or stem
- Root collar

* Root system
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BRANCHES SUPPORT:
Twigs that support:
Leaves
PHOTOSYNTHESIS
RESPIRATION
TRANSPIRATION
Flowers & Fruit
REPRODUCTION

rmant bud

e tranch

branch
stump decapng

11

Branch Anatomy
branch| I |
bark il\l

ridge




Twig Anatomy
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Twig Anatomy & Physiology

Auxins in TERMINAL BUDS
force growth upward and
suppresses growth in LATERAL BUDS l

Node o weter & light
— Lateral bud
Internode v 2 > — Leaf scar
d_é(———_ - Current year's wood
o
— Girdle Scar

Domant wood bud

Last year's wood

& Terminal bud
% % LENTICELS support gas exchange,

Physical Response to Pruning

TN
|
« Stimulates bud break near cut ;,":
« If lateral branches are removed, more energy == 2 \
sent to terminal shoot (leader) p

« If leader is removed, it breaks apical dominance
& creates more side branches
* Many factors influences the response:
-Age
—Growth habit
-Size
—Timing
—Species




Leaves / Foliage

peTiote  MIOVEW

MARGIN

VEIN
SMALL NETTED VEINS

Y
BLADE

PHOTOSYNTHESIS TRANSPIRATION
RESPIRATION

Sugar, Water, & Air Movement in Trees
T =

Trunk Functions

* Support

« Storage

* Protection

* Some photosynthesis & respiration

* Mainly used by the tree for energy storage in
the form of wood
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Trunk Anatomy & Physiology

GROWTH RING

HEARTWOOO
—veon.
B omowetofwoed o0ded
/| ettt sbtrin s

CANBIUM
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Bark

DIAMOND ROUGH

Bark formation varies widely

Creates niche habitats i.e. lichen >

Rougher bark slows rain runoff from the canopy
Lenticels assist in gas exchange
Resists biological and mechanical injury w/ thickness or durability
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Mowing & weed whacking
Girdling

Deer damage

Using as a bike rack

Vandalism

3/5/26




How do Trees Heal Wounds?

TREES DO NOT HEAL - THEY COMPARTMENTALIZE!
-ALEX SHIGO
- - « Compartmentalization of decay in trees (CODIT)
HOST RESPONSE TO
povel WOUNDING,
CHEMICAL REACTIONS TO

| After wounding, the cambium forms STOP INVASION

! abarrier zone/wall INVASION PROCESSES BY

It separates wood formed before MICROORGANISMS GO
wounding from the wood that forms =~ THROUGH THE BARRIERS SET

after wounding. UP BY THE TREE
INFECTION OF DEAD AND DYING

TISSUES ON WOUND SURFACE
DECAY PROCESS

Guards

| L

Urban Site Tree

ttps:/ Ao ycgovparks. o/ trees/t
ree-carefree-guards.
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Park Site Barrier Options

PROTECTION FROM DEER & WEEDWHACKERS

For single tree protection - 64t tall is best
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Rodent/Critter Barriers

v 1/40R1/2 INCHWIRE MESH TO PREVENT RODENT GIRDLING

* Allows air flow & sunlight

« Decreases potential for diseases

* Helps prevent:
+ Excessive moisture
« Litter build up
* Sunburn or sunscald,
—when removed

[Remove Gator Bags when the trunk has low light exposure to avoid sunscald |
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To Stake or Not to Stake

Only stake if:
1. The root ball is loose or the stem is not sturdy m Remove stakes after
2. The trunk is bending unnaturally 1-2 years.
3. Planted on a steep slope ¢
{ 104
Jo ¢
& It the trunk is
If the root ball bending, use 1

, is unstable,
use 1-3 stakes

stake attached
HIGHER (at least

attached LOW 6 inches below
on the trunk. 1 the first set of
i branches).
i
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After 1-2 Years Removing Staking & Ties
‘ ,""‘i‘ i A,;,. L

IFYOU INSTALLTIES = 0
& STAKES, MAKE
SURE THERE IS A
SCHEDULED

REMOVAL PLAN

IN PLACE!

&
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Root Collar

ALSO CALLED A ROOT FLARE

* Portion of the tree where the trunk
transitions to the root system

* Has Bark unlike roots and must stay above
ground
= Not piled with mulch

No Vocanos!

29
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Root Collar Excavation Needed

Lawn w/ Convex Mound Beds for Tree
—Bed mounds should be:

* brought down to grade, soil

* or made into concave rain g

* Not over-mulched year after &

—If over-mulched with mounded |
trees..
PERFORM A

ROOT COLLAR
EXCAVATION

3/5/26

Removing Excess Soil from Root Ball

ROOT FLARES ARE COMMONLY BURIED IN THE ROOT BALL
PROBE TO CAREFULLY REMOVE
. EXCESSSOIL

FIND MAIN
ROOT SYSTEM

OFTEN
THE TOP
1/3-1/4
SHOULD BE
REMOVED

33
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Prune Adventitious Roots

~am

Prune Girdling
BEFORE ITS TOO LATE
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Raised Beds

NOT A GOOD IDEA

* Winter
- Exposed to colder temps
— Desiccating winds

* Summer
- Exposed to hotter temps

- Drier soils, more extreme
drought

* Buried woody stems?
—Rot
- Adventitious roots
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Root Systems

LATERAL ROOTS

TAP ROOTS iy e .
Trery trea oty won ABSORBING/
2tap reot that INE RO
Sravices stabiity and FINE ROOTS
orpeen Al the root
Over time, other —

caminge 1o gom aed marieses
oves maee desgly are orectly
Vechese does sods fromes
fock the arypen and + Thay o house
mtieses that roats verihase.
et 1o survive waich are fengst
STRIKER/SINKER ROOTS -
* Shaker 1ot grow dewnmards from the TR ncreane
OBUQUE/) ROOTS 2 depr »
+ Growstsdugosindbeve  * THere, ool roets ake advintageof aay  HPRSRY, Uve
1he tame fuaction s lotorst water and sunrionts deepes i the sl in. Beaks ang
ot 166008 10 niressing ree stabITy oot

Root Systems

MOST TREE ROOTS ARE FOUND IN
THE UPPER 18+ INCHES OF SOIL

ACTIVE IN THE TOP

Dosgh n fost
Root System - 6 -
Functions. i

i

WOODY ROOTS

+ Transport

* Anchorage/Support
+ Storage

NOT WOODY FINE ROOTS i
+ Gas exchange Aegen ot
* Absorpeion (Water & Nutrierts) -

* Host Mycorrhizse

39
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acted Soil & Limited Rooting Area

INCORPORATE STRUCTURAL SOILS

A :«’,( A

Soil Compaction

“l CAN’T BREATHE! | NEED AIR!”

« Oxygen, or pore space between soil particles, is
critical in root establishment and growth

« Ideal soil is about 50% pore space, which may
be filled with air or water

« Compaction reduces soil pore space; below
12%, oxygen levels are so low root growth is
inhibited

Slide Credit: Nick Polanin

T
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Tree Ring Expansion

WHERE POSSIBLE
. .

* Most mulched areas below trees and shrubs
“TREE RINGS” are too small

« Treering size should be increased over time as
canopies grow

« Optimal tree ring size = drip line size or>

JEAN EPIPHAN ©2024.

42

3/5/26

14



Tree Roots Will Lose out to Turfgrass!
Crass  Mulch

« Turf usually prevents proper tree & shrub root
development

« Irrigating and fertilizing turf will not benefit
trees or shrubs

* Trees require 5 years of good growing
conditions to completely recover from drought

Slide Credit: Nick Polanin

Healthy Soil is Full of Life

TREES EVOLVED TO LIVE IN HEALTH, LIVING SOIL

3/5/26

Tree Soil & Health =

B
I
i
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Green Mulch” & Leaving Leaves

v wj Leaves - Best option for the environment & ecosystem
~ Adds nutrients to soil naturally
~ Increase soil life (microbes & mycorrhizal fungj)
- Builds quality soil & reverses compaction

- Yital habitat for over wintering animals & beneficial insects

~ Reduces transport & use of fossil fuels @rEE

Why Leave the Leaves & How o Dolt -
https://njaes.rutgers.edu/fs1369/

Green Mulch (not lawn)
* Helps rainwater capture & infiltration
* Helps reduce soil compaction

* Increase aesthetics

Sustalnable Solutlons for Urban Streets

CURB-CUT RAIN BASINS:
| t0p street runof, water your troes for free

B Check every other dayin
{ast-draining solls, weeidy
n sow-draining 30ils

Watering

WATER WITH 2 GALLONS PER 1” DIAMETER OF TREE

FIRST 3 YEARS AFTER PLANTING
* Monitor soil moisture 1-3x /week
— Check if soil is dry 6” down
* DURING HEAT WAVES & DROUGHTS Make sure to water
deeply 2-3x/week
OLDER TREES
* Monitor soil moisture weekly
— Check if soil is dry 6” down
* DURING HEAT WAVES & DROUGHTS - Make sure to
water deeply 2x /week
DO NOT LET SPRINKLERS HIT LEAVES OR BARK

Water the root ball and
jastbeyend

48

3/5/26

16



Back to the Root System

LATERAL ROOTS
© Lot 190n1 romm eutuands sight uaser the ol surtace.

TAP ROOTS

ABSORBING

FINE ROOTS

roees i Eitinn e incresuing tree sty
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Root System Types

« TAP ROOT
—hickory, walnut, white oak, hornbeam

* HEART ROOT
—red oak, honey locust, basswood,
sycamore, pines

* FLAT ROOT (SURFACE)
—birch, fir, spruce, maple, cottonwood,
hackberry

https:/Inaturalresources.extension iastate.edufforestryree.biology/ 101 Hml

T
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Physiological Response to Pruning

PRUNING CAUSES HORMONAL CHANGES

AUXINS
produced in the canopy
growing tips stimulate root
growth

GIBBERELLINS
produced in the root growing
tips stimulate canopy growth

GIBBERELLINS affect:
Rate of cell division
Flowering

AUXINS affect:
Apical dominance
Cell elongation
Fruit drop or retention

itps://crg extension.colostate. ecy/Gardonnotes/146.paf

————
51
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B&B

* 80-95% of fine roots are removed; 5-20% of the fine roots remain
« This places the tree under stress

Minimal Pruning at Planting

See Pruning” p. 18. Two leaders

Weak—
bark
grown in

3/5/26
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Structural Prune at Planting

TO AVOID INCLUDED BAE{_K_% E)AMAGE

3/5/26

Structural Prune at Planting

TO AVOID INCLUDED BARK & DAMAGE

Branch Attachment Types

o
ACUTEANGLE  OBTUSE ANGLE or
- WEAX PERPENDICULAR
= STRONG

57
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Crown Types

Excurrent Decurrent
Central leader trees Muitiple scafold branches

o Ash
Elms.
Bald cypress Zelkova
American holly Red bud
Sweet gum Mulberry
——ien
Terminal leader grows faster than Lateral Growth s as fast or faster than
lateral branches the terminal leader

58
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Flower Types

COSEXUAL - Produces single fSlowers with both fully functional male f
and female parts (on the SAME tree).

MON US = Separate male and female parts on the SAME tree -
Oska, walnuts, hickories, .., beech, fir, hemlock.

DIOECIOUS - Separate maie and
female parts on completely
'DIFEERENT trees.

O troe i strctly snale; one toee s
serictly female

Wikow, haily, aspen, persimemon,
red cedar, gingho

combinations on different trees
Red & sugar maple, tupels, sumac, mudberry

Mg (i con s iy
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.
Reproduction
For most trees, sexual behavior is not strictly male or female. 1

Trees effectively reproduce using different combinations of functional sexual parts distributed in
different types of flowers and cones.

Woody perennials (aka trees) spend about 10-15% of resources on reproduction, but under stress
will allocate 50% or more to reproduction

- To perpetuate the species. 2

Pollination is usually dependent on wind, insects, water, and/or animals?

Many fruit types i.e. nuts, samaras, berries, cones etc. 2

Dispersal of Fruit depends on fruit/seed type.

60

s it
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https://newswire.caes.uga.edu/story/3391/tree-sex.html

Natural Dispersal

(THE BEST PLANTING METHOD)

3/5/26

Connected Life of Trees

* TREES PROVIDE TO ECOSYSTEM: ==
— Shelter/Nesting
— Larval Hosting
— Forage/Food
— Support plan communities
* Understory
* Vines
+ ECOSYSTEM PROVIDES TO
TREES:
- Pollination
- Soil health
— Seed dispersal

— Communication

T ————
62

Remove Invasive Vines
THEY WILL HARM YOUR TREES
Native vines are benign, leave them be!

CHINESE & JAPANESE PORCELAINBERRY

ASIATIC BITTERSWEET WISTERIA - Wisteria Ampelopsis

Celastrus orbiculatus

21
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Remove Invasive Vines
THEY WILL HARM YOUR TREES

Ry 5.

INDOW, CUT,METHOD,

Abiotic Stressors

THE MOST COMMON CAUSE OF PLANT DISEASES IN THE LANDSCAPE

Facilitate instances of biotic diseases
Speeds up tree mortality

EXAMPLES:

Let’s work with natural
- Soil compaction/ suffocation

tree biology & physiol
- Girdling roots ree biology & physiology

- Trunk damage to help protect trees so

- Improper mulching and more they can thrive!

T
65
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