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Development Process
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Overview

Research based - 130 +
publications included

Chapters with key action
items
— Glossary defines words in
text

Field sheets to guide
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Planting details
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Chapter 1 - Environmental Site Assessment

e ]
The fixed variables in your landscape

dHardiness zone

dLight levels

A Reflected heat

dCrown space requirements
dDe-icing salts

dRoot system space requirements
dWind

Considerations for making informed species
selections — you can’t change these variables.



Chapter 2 - Soil Assessment

Identifying and evaluating challenges in the landscape
Texture and drainage
Compaction
Soil organic matter

pH

Soil volume




Chapter 2 - Soil Assessment

Compaction example

Action ltems
e Refer to probing wire test compaction results from Field Sheet 2.

e Based on the compaction severity of the site soil, consult Table 8 for potential
interventions.

The Action Items direct guide-users to the tables/figures that will help
them answer questions which will be based in the field sheet.
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Chapter 2 - Soil Assessment

Soil Compaction Assessment

Assessment tools and tests are based on contemporary research
findings and are practical to implement.

Soil compaction can be assessed using simple resistance measures,
such as the ‘probing wire test' (Table 8).

Compaction level indicated by probing
wire test

Potential interventions

Severe - wire probe will not penetrate soil
beyond
10 cm deep

Mechanical de-compaction (subsoil
and/or backhoe method) and organic
amendments should be used in
combination

(Field Sheet 4 - Site Preparation).

Moderate - wire probe will penetrate soil with
difficulty 10-30 cm deep

Mechanical de-compaction and organic
amendments are likely required
(Field Sheet 4 - Site Preparation)

Acceptable - wire probe will penetrate soil
easily to 30 cm deep and below

Follow recommended tree installation
(Field Sheet 6 - Tree Installation)




Chapter 3 - Finalizing Tree Selection
]

ernvironment

- Built - Vulnerability
. structures to emerg
Primary - Utilities threats -
Criteria -Future space - Invasive
- Pollution characteristics
Secondary
Criteria

(microclimate)
- Natural hazard
- Water
- Air quality
- Pollination

Succession
- Pioneer
(microclimate) -Late
- Provenance
- Habitat
- Rooting

successional

Tolerance

- Cold hardiness
- Drought

- Shade

- Waterlogging
- Salt

- Air quality

- Soil type

Tree Selection

for Green
Infrastructure

- Stems (bark)
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Botanical Name:

| _ ]| Environmental site conditions
Planting Site: 12) are the initial filter

Wide Median \2) Restricted Urban Sits | 2)
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Does your soil quality meet our recommendations?: @ Tree Type @

VYes CJ Deciduous

ONo L Evergreen

Hardy to Zone: @ Drought Tolerance @

©2 U Verv High

:‘7/:3 , tions about the planting site

- Followed by more detailed qUESHS

06 —

Tree Height @ Shade Tolerance @

CTrees<1om CJFull Sun

L Trees 10-20m Part Shade

LTrees>20m LI Full Shade

Poor Drainage Tolerance @ pH Tolerance @

O High J Requires acid soil (pH 5.0 to 7.0)

/Moderate L) Tolerant of acid to slightly alkaline soil (pH 5.0 to 75)

O Low L) Tolerant of acid to alkaline soil (50 to 8.0)

CJUnknown CJ Unknown

Soil Salt Tolerance @ Salt Spray Tolerance @

[ Tolerant I Tolerant

[ Moderate L Moderate

[ Sensitive ) Sensitive

L) Unknown CJ Unknown
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:°.°: Tree Species Selector

Botanical Name:

Common Namel(s):

Botanical Name

Abies alba

Abies balsamea
Abies concolor
Abies fraseri

Abies procera
Acer buergerianum
Acer campestre
Acer ginnala

Acer griseum

Acer miyabei

Acer negundo

Acer nigrum
Acer palmatum
Acer pensylvanicum
® ® ©
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® 00
o0 00 00 ©
0900000
A 48 r 9 28 4 4

A list of suitable species
is generated

hite Fir, Concolor Fir
aser Fir
ble Fir

Trident Maple
Hedge Maple, Field Maple
Amur Maple
Paperbark Maple
Miyabe Maple
Manitoba Maple, Box-elder, Ashleaf Maple
Black Maple, Black Sugar Maple
Japanese Maple

Striped Maple, Moosewood, Moose Maple

Planting Site: (?)

(J Naturalization

[ Parks

O Highway

[ Residential

LJ\Wide Median

[ Restricted Urban Site

Does your soil quality meet our
recommendations?: @

OYes ONo
Tree Type (2)
(J Deciduous L) Evergreen
Hardy to Zone: @
Q2 ©3
O4 @5
O6
® o ¢ & o
& ] @
O ©® ® & O ® o
® o0 O |
® 00 00 00 00 ©
® ® 00 ©® 00000 &
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e Acer rubrum

Red Maple, Swamp Maple, Soft Maple

Tree Characteristics
Leaves:

Height:
Width:
Growth Rate:

Tree Tolerances

USDA Plant Hardiness
Zone:

Shade Tolerance:

pH Tolerance:

Drought Tolerance:
Flooding Tolerance:
Salt Spray Tolerance:
Soil Salt Tolerance:

Deciduous
12 - 20m
9-20m
Fast

Full Sun Part Shade

Tolerant of acid to slightly alkaline soil (pH
50to0 7.5)

Moderate
High
Sensitive

Sensitive

Planting site and Native Range

Planting Site:

Native to Ontario:

Naturalization , Parks , Residential , Wide
Median , Restricted Urban Site

Yes

Native to North America: Yes

Insects and Diseases

No serious or common issues in the urban environment.
Verticillium wilt can be an issue, which can cause branch/
limb death and severe cases can cause tree mortality.

Management Notes

» Can develop chlorosis in alkaline soils
» Surface roots may heave pavement
e Thin bark is sensitive to injury



Chapter 4 - Site Preparation

Action ltems

e Ensure locates are completed and set-backs are followed prior to site
preparation.

e |f using one or more of the site preparation methods, use Field Sheet
4 and the information below to provide guidance.

Based on the soil assessment (Chapter 2 and Field Sheet 2), determine if
site preparation is hecessary:

e Determine if mechanical de-compaction is required.
e Determine whether amendments are required.

e |If the existing soil on-site is not adequate to support tree growth or is
specified for replacement, then refer to the information on installing
imported manufactured soil at the end of this chapter.




Soil Compaction Assessment

Compaction level indicated by probing
wire test

Potential interventions

Severe - wire probe will not penetrate soil
beyond
10 cm deep

Mechanical de-compaction (subsoil
and/or backhoe method) and organic
amendments should be used in
combination

(Field Sheet 4 - Site Preparation).

Moderate - wire probe will penetrate soil with
difficulty 10-30 cm deep

Mechanical de-compaction and organic
amendments are likely required
(Field Sheet 4 - Site Preparation)

Acceptable - wire probe will penetrate soil
easily to 30 cm deep and below

Follow recommended tree installation
(Field Sheet 6 - Tree Installation)




Selecting Organic Amendments

Organic

amendment

Compost

Benefits

Widely available

Improves soil fertility
Improves soil structure
Improves moisture retention
Microbially active

Limitations

Variability by feedstock and
among batches
Weed seeds may be present

mulches Improves moisture retention into soil due to high carbon to
Improves soil structure nitrogen ratio
Slow release of nutrients
Can be inexpensive
Biochar Improves moisture and Expensive
nutrient retention Limited availability
Stable and persistent May not apply uniformly and
can be dusty
Bio-solids Can improve soil structure Controversial due to mixed

through additions of organic
matter

Source of nutrients

Can improve moisture
retention

Inexpensive

public perception

Concerns around presence of
pathogens and/or metals
Lack of landscape-grade
products




Backhoe Turning
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0 Compaction below 30 cm

Site characteristics



Backhoe Turning

Scoop up soil and dump the
bucket

Addition of Organic Amendment




Subsoiling & Incorporation

Site Characteristics
0 Compaction below 30 cm

0 Less than 5 cm organic matter
content

d Larger sites (multiple trees)
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Subsoiling & Incorporation

Incorporate

Addition of Organic Amendment

Deep-ripping




Chapter 5 Tree Procurement, Transport,
On-site Inspection and Handling
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Chapter 5 Tree Procurement, Transport,
On-site Inspection and Handling

Quality trees - CANOPY




Chapter 5 Tree Procurement, Transport,
On-site Inspection and Handling

Quality trees - ROOTS
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Chapter 5 Tree Procurement, Transport,
On-site Inspection and Handling
Quality trees - ROOTS e R




Chapter 5 Tree Procurement, Transport,
On-site Inspection and Handling

Quality trees - ROOTS




Chapter 5 Tree Procurement, Transport,
On-site Inspection and Handling

Quality trees - ROOTS CL TN
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Chapter 6/Field Sheet 6 Tree Installation

* Hole Depth
* Hole Width
* Tree Placement
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Chapter 6/Field Sheet 6 Tree Installation

Depth




Chapter 6/Field Sheet 6 Tree Installation

Width
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Chapter 6/Field Sheet 6 Tree Installation




Ild Sheet 6 Tree Installation

Chapter 6




Chapter 7/Field Sheet 7,8 Stabilization,
Trunk Protection, Mulching, Watering



Chapter 7/Field Sheet 7,8 Stabilization,
Trunk Protection, Mulching, Watering

Needed/Required?




Chapter 7/Field Sheet 7,8 Stabilization,
Trunk Protection, Mulching, Watering

Needed/Required?
staking

guying
root ball anchoring




Chapter 7/Field Sheet 7,8 Stabilization,
Trunk Protection, Mulching, Watering

tie height?
material?
how long?




Chapter 7/Field Sheet 7,8 Stabilization,
Trunk Protection, Mulchmg, Watering




IMPORTANT NOTES

AS SOME ASPECTS OF THE DETAL MAY NOT APPLY TO THE REQUREMENTS OF A PARTICLLAR PLANTING SITE. THS PLANTING DETAL SHOULD BE
USED IN CONJUNCTION WITH THE CHAPTERS AND FIELD-SHEETS FROM THE ONTARIO LANDSCAPE TREE PLANTING GUIDE TO DETERMINE BEST
PRACTICES. INFORMATION AND ASSOCIATED DETALS MAY BE SUPERSEDED BY TENDER SPECIFICATIONS. THE CONTRACTOR 15 RESPONSELE FOR

OBTAINNG UTLITY LOCATES PRIOR TO COMMENCNG WORK.

PRUNE ONLY TO REMOVE BROKEN CROSSNG/
RUBBNG BRANCHES AND COMPETING LEADERS,
AVAD REMOVNG TERMNAL BUDS OF BRANCHES THAT
EXTEND TO THE EDGE OF THE CROWN,

PLACE 5 CM IWOOD STAKES OR T-BARS QUTSDE THE
EDGE OF RCOT BALL AND DRIVE DOWN INTO
WINDISTURBED SCOIL. ORIENT STAKES PERPENDICULAR TO
PREVALNG WND,

PLACE COARSE ORGANC MULCH EVENLY AROUND THE
TREE TO A SETTLED DEPTH Cf 5 - 10 CM PULL MULCH 15
CM AWAY FROM THE BASE OF THE TRUNK.

FINSHED GRADE

LT HINE

BACKFILL BOTTOM /2 WITH PREVIOUSLY EXCAVATED
SOIL. REMOVE TOP HORIZONTAL WIRE AND ATTACHED
LOOPS OF BASKET AND ALL TWINE/BURLAP (NO MORE
THAN V3 OF UPPER PART OF BASKET). CONTINUE
BACKFILLING/WATERING AS PER FIELD SHEET 6.

©

o e e

vV

Y

POSITION TES ARCUND TRUNK TO ALLOW FOR
ADEQUATE MOVEIMENT, MATERIALS SHOULD BE
BROAD, SMOOTH, PLIABLE AND PREFERABLY
BIODEGRADABLE.

TIES SHOULD BE POSITIONED AS LOW AS IS
EFFECTIVE FOR STABILIZING THE ROOT BALL. ON
LIMBED-UP DECIDUCUS TREES, IT IS RECOMMENDED
TO POSITION TIES WELL BELOW FIRST SET OF
BRANCHES,

BULD A ROUND-TOPPED BERM - 10 CM HigH
AND 15-20 CIM WDE - ARCUND ROOT BALL
PERIPHERY.

HHL TR

BEFORE DIGGNG PLANTNG HOLE, LOCATE ROOT FLARE.
Dig A HOLD TO ACCOMODATE ROOT BALL DEPTH
FROM FLARE TO BASE CF ROOT BALL. POSITION

ROOT FLARE AT GRADE, OR NO MORE THAN 5 CM
ABOVE GRADE.

PLACE ROOT BALL ON UNDISTURBED SCIL.

" SAUCER-SHAPED PLANTING WHOLE 2 TO 3X WIDTH OF THE ROOT BALL. |

OTREE PLANTNG DETAL: DECIDUOUS BALLED ¢ BURLAPPED/WRE BASKET
TYPICAL INSTALLATION - WELL-DRAINED SOIL - NOT TO SCALE

Verskn } 206




IMPORTANT NOTES
AS SOME ASPECTS OF THE DETAL MAY NOT APPLY TO THE REQUREMENTS OF A PARTICULAR PLANTING SITE. THS PLANTING DETAL SHOULD BE
USED IN CONJUNCTION WITH THE CHAPTERS AND FIELD-SHEETS FROM THE ONTARIO LANDSCAPE TREE PLANTING GUIDE TO DETERMINE BEST
PRACTICES. NFORMATION AND ASSOCIATED DETALS MAY BE SUPERSEDED BY TENDER SPECFICATIONS. THE CONTRACTOR IS RESPONSIBLE FOR
OBTANNG UTLLITY LOCATES PRIOR TO COMMENCNG WORK.

PLACE ATTACHMENTS AT BRANCH INTERSECTIONS TO
PREVENT TIES FROM SLIDNG. SECURED GUY WRES SHOULD
ALLOW FOR CROWN MOVEMENT, WHLE EFFECTIVELY STABLEZNG
ROOT BALL. GUYNG TRUNK ATTACHMENT MATERIAL SHOULD
BE BROAD, SMOOTH, PUABLE AND PREFERRABLY
BIODEGRADABLE.

NOTE: GUYING IS ALSO RECOMMENDED FOR DECIDUOUS
TREES WITH A CALIPER > 100 MM, ON LIMBED-UP
DECIDUOUS TREES, PLACE ATTACHMENTS ABOVE FIRST
SET OF BRANCHES.

GUYING CONFEROUS TREES
3-PONT ANCHOR POSITIONNG

POSITION ROOT FLARE AT GRADE OR NO MORE THAN
5 CM ABOVE GRADE.

PLACE COARSE ORGANIC MULCH EVENLY AROUND TREE TO A
SETTLED DEPTH OF 5 - 10 CM. PULL MULCH 15 CM AWAY FRO
BASE OF TRUNK.

FLAG GUY WIRES FOR VISIBLITY. ?
BUILD A ROUND-TOPPED BERM - 10 CM HIGH LOOPS OF BASKET AND ALL TWINE/BURLAP (NO MORE
AND 520 CM WIDE - AROUND ROOT BALL THAN I/3 OF UPPER PART OF BASKET).

PERIPHERY. A Ny CONTINUE BACKFILLING/WATERING

FINISHED GRADE AS PER FIELD SHEET 6.

BACKFILL BOTTOM IV2 WITH PREVIOUSLY EXCAVATED
SOIL. REMOVE TOP HORIZONTAL WIRE AND ATTACHED

PLACE ROOT BALL ON UNDISTURBED SOIL.

DRIVE ANCHORS INTO UNDISTURBED SOIL OUTSIDE
PLANTING HOLE, FLUSH OR BELOW SOIL SURFACE.

K
A

" SAUCER-SHAPED PLANTING HOLE 2 TO 3X WIDTH OF THE ROOT BALL.

O TREE PLANTING DETAIL: CONIFEROUS BALLED AND BURLAPPED/WIRE BASKET (TALLER THAN 300 CM)
TYPICAL INSTALLATION - WELL-DRANED SOLL - NOT TO SCALE

Verson | 2014




IMPORTANT NOTES
AS SOME ASPECTS OF THE DETAL MAY NOT APPLY TO THE REQUREMENTS OF A PARTICULAR PLANTING SITE. THS PLANTING DETAL SHOULD BE
USED IN CONJINCTION WITH THE CHAPTERS AND FIELD-SHEETS FROM THE ONTARIO LANDSCAPE TREE PLANTING GUIDE TO DETERMINE BEST
PRACTICES. NFORMATION AND ASSOCIATED DETALS MAY BE SUPERSEDED BY TENDER SPECFICATIONS. THE CONTRACTOR 15 RESPONSBLE FOR
OBTAINING UTILITY LOCATES PRIOR TO COMMENCING WORK.

o

TIES SHOULD BE POSITIONED AS LOW AS EFFECTIVE OF CROWN.
FOR STABILIZING ROOT SYSTEM. ON LIMBED-UP

TREES IT 15 RECOMMENDED TO POSITION TES WELL

BELOW THE FRST SET OF BRANCHES,

PLACE 5 CM WOOD STAKES OR T-BARS OUTSIDE EDGE
/ OF ROOT SYSTEM AND DRIVE DOWN INTO
. UNDISTURBED SOIL. ORIENT STAKES
PERPENDICULAR TO PREVAILNG WIND.

POSITION TIES AROUND TRUNK TO ALLOAW FOR i

ADEQUATE MOVEMENT. MATERIAL SHOULD BE PRUNE ONLY TO REMOVE BROKEN, CROSSING/RUBBNG
BROAD, SMOOTH, PLIABLE AND PREFERABLY BRANCHES AND COMPETNG LEADERS. AVOD REMOVNG
BIODEGRADABLE. \\ TERMNAL BUDS OF BRANCHES THAT EXTEND TO EDGE

AWAY FROM BASE OF TRUNK.
BULD A ROUND-TOPPED BERM - 10 CM HGH AND

PLACE COARSE ORGANIC MULCH EVENLY AROUND TREE R e,
TO A SETTLED DEPTH OF 5 - 10 CM. PULL MULCH 15 CM \
15-20 CM WDE - AROUND ROOT BALL PERPHERY.

N
FINSHED GRADE

LU R RS RS ey iy - - - - JELESR LI RURT R ER T DAER (R AT I O

POSITION ROOT FLARE AT GRADE OR NO MORE THAN
5 CM ABOVE GRADE.

PRUNE BROKEN AND MSDRECTED ROOTS.
ENSURE TRUNK 1S VERTICAL. SPREAD ROOTS OUT
RADIALLY. BACKFILL BOTTOM I/3 WITH PREVIOUSLY
EXCAVATED SOIL. LIGHTLY TAMP TO ELIMINATE AIR
POCKETS. WATER ROOT ZONE. INSTALL STAKES.
BACKFILL/WATER AS PER FIELD SHEET 6.

AN

PLACE ROOT SYSTEM ON UNDISTURBED SOL.

I
A

SAUCER-SHAPED PLANTING HOLE 2 TO 3X WIDTH OF ROOT SYSTEM. ~

O TREE PLANTING DETAIL: DECIDUOUS BARE ROOT
TYPICAL INSTALLATION = IWNELL-DRAINED SOIL- NOT TO SCALE

Version t 2014




IMPORTANT NOTES
AS SOME ASPECTS OF THE DETAL MAY NOT APPLY TO THE REQUREMENTS OF A PARTICULAR PLANTNG SITE. THS PLANTING DETAL SHOULD BE
USED IN CONJUNCTION WITH THE CHAPTERS AND FIELD-SHEETS FROM THE ONTARIO LANDSCAPE TREE PLANTING GUIDE TO DETERMINE BEST
PRACTICES. NFORMATION AND ASSOCIATED DETALS MAY BE SUPERSEDED BY TENDER SPECFICATIONS, THE CONTRACTOR 15 RESPONSIBLE FOR
OBTANNG UTILITY LOCATES PRIOR TO COMMENCING WORK.

VA

/ ROOTBALL BEFORE SHAVNG ROOTBALL AFTER SHAVNG
P e —— ]

v 5= HT

\ L8 el B
L ]
CUT ROOT ENDS AFTER SHAVING.
REMOVE MSDRECTED STRUCTURAL ROOTS AND POTENTIAL STEM-GRDLNG
\ ROOTS. SHAVE UP TO 5CM OFF THE OUTER EDGE OF 'CONTANER BOUND' ROOT BALLS.

UP DECIDUOUS TREES, IT IS RECOMMENDED TO
POSITION TIES WELL BELOW FIRST SET OF BRANCHES, v B O o e L

THAT EXTEND TO EDGE OF CROAN,

POSITION TIES AROUND TRUNK TO ALLOW
ADEQUATE MOVEMENT. MATERIAL SHOULD BE
BROAD, SMOOTH, PLIABLE AND PREFERABLY
BIODEGRADABLE.

TIES SHOULD BE POSITIONED AS LOW AS 1S

PLACE COARSE ORGANC MULCH EVENLY AROUND - a
TREE TO A SETTLED DEPTH OF 5 - 10 CM PULL MULCH I5 T T TS D TR St RrES QUTSIDE EDGE
CM AWAY FROM BASE OF TRUNK. UNDISTURBED SOIL. ORIENT STAKES
\ PERPENDICULAR TO PREVAILNG WIND.
FNSHED GRADE
Hnan ny _“'.'-‘v L r——r | g u_lnllyllllllllll’
t R e e BUILD A ROUND-TOPPED BERM - 10 CM HIGH AND
REMOVE CONTANER. SHAVE ROOT BALL F NECESSARY : B-20 CM WIDE - AROUND ROOT BALL PERIPHERY.
(s NEET 180V BACKLL 2T FREVOLE Y ~ e D6 HOLE T0 ACCOMTODATE R00T BALL DEPTH
S ERFEDSEET 6 . FROM ROOT FLARE TO BASE OF ROOT BALL.
: POSITION ROOT FLARE AT GRADE OR NO MORE
THAN 5 CM ABOVE GRADE.
PLACE ROOT BALL ON UNDSTURBED SOL.

v V

SAUCER-SHAPED PLANTING HOLE 2 TO 3X WDTH OF THE ROOT BALL

O TREE PLANTING DETAIL: DECIDUOUS CONTANER-GROWN
TYPICAL INSTALLATION - INELL-DRAINED SOIL- NOT TO SCALE
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CUT ROOT ENDS AFTER SHAVNG.

REMOVE MSDRECTED STRUCTURAL ROOTS AND POTENTIAL STEM-GRDLNG
\ ROOTS, SHAVE UP TO 5CM OFF THE OUTER EDGE OF 'CONTANER BOUND' ROOT BALLS.
- \ PRUNE ONLY TO REMOVE BROKEN CROSSING/
N

RUBBING BRANCHES AND COMPETING LEADERS.

= AVOID REMOVING TERMINAL BUDS OF BRANCHES
THAT EXTEND TO EDGE OF CROWN
W5 PLACE 5 CM WOOD STAKES OR T-BARS OUTSIDE EDGE

OF ROOT MASS AND DRIVE DOAN INTO
UNDISTURBED SOIL. ORIENT STAKES
PERPENDICULAR TO PREVAILING WIND.

I.J_llllllyllllllllll
BUILD A ROUND-TOPPED BERM - 10 CM HIGH AND
5-20 CM WIDE - AROUND ROOT BALL PERIPHERY.

DG HOLE TO ACCOMMODATE ROOT BALL DEPTH
FROM ROOT FLARE TO BASE OF ROOT BALL.
POSITION ROOT FLARE AT GRADE OR NO MORE
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Where to find the guide:

www.greeningcanadianlandscape.ca
www.landscapeontario.com

LANDSCAPE
TREE

PLANTING



http://www.greeningcanadianlandscape.ca/
http://www.landscapeontario.com/

Thank-you

e
For more information contact:

Darby McGrath
darby.mcgrath@vinelandresearch.com

Glen Lumis
glumis@uoguelph.ca

vinelandresearch.com W Gvinelandrsrch

HORTICULTURAL TRADES ASSOCIATION

landscape ontario.com
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