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Thank you for your interest in Ajax’s Tree Care Kit. The Urban Forest has inherent value 
and provides us with numerous benefits – helping clean the air we breathe, shading us 
from harmful UV rays, beautifying our Town and many others. 

This Kit is intended to be used as a resource for you as you care for the trees on  
your property and explore Ajax’s Urban Forest. Enclosed in this Kit, you will find:

n Introduction to Ajax’s Urban Forest Brochure 
n Made for Shade Brochure
n The Landowners Guide to Controlling  
 Invasive Woodland Plants 
n Trees are Good Brochure Package 
n Healthy Yards Brochure
n Municipal Street Tree Information Sheet &  
 Maintenance Guidelines (Street Tree Planting) 
n Emerald Ash Borer

Thank you for choosing to learn more about Ajax’s Urban Forest and for helping us keep 
the trees we have healthy and making sure the trees we plant in the future survive for 
years to come. 
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Snapshot: 

An information brochure created by the Town of Ajax to provide residents a general 
overview of new tree care and the current state of the Town’s Urban Forest.

n Full Brochure
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2  I n t r o d u c t i o n  t o  A j a x ’ s  U r b a n  F o r e s t  B r o c h u r e

www.ajax.ca


Snapshot: 

A brochure created by Durham Region Health Department that describes the various 
types of shade and its importance. 

n Full Brochure
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Snapshot: 

A 24-page comprehensive information booklet that provides a wealth of information on 
various invasive plant species, including habitat, ecological impact and various control 
recommendations. This is a must-read if your property backs onto a woodlot. Invasive/
alien plant species are detrimental to a number of native plants as they do not have any 
natural predators. Four of the most invasive plants found in Ontario are: common and 
glossy buckthorn, dog-strangling vine/swallowwort, garlic mustard, and Norway maple.

n Full Brochure
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Snapshot: 

A collection of 18 brochures providing information on a wide variety of topics  
from proper mulching technique to insect and disease problems.

n  What your Tree  
 Needs and Why
	 •	 Why	Hire	an	Arborist?
	 •	 Benefits	of	Trees
	 •	 Value	of	Trees

n  Before Tree Buying  
 and Planting
	 •	 Tree	Selection	and	Placement
	 •	 Buying	High-Quality	Trees
	 •	 Avoiding	Tree	and	Utility	Conflicts
	 •	 New	Tree	Planting

n Proper Tree Care Techniques
	 •	Mature Tree Care
	 •	 Plant	Health	Care
	 •	 Trees	and	Turf
	 •	 Proper	Mulching	Techniques
	

n  Pruning Your Trees
	 •	 Pruning	Young	Trees
	 •	 Pruning	Mature	Tree

n  Tree Hazards  
 and Treatments
	 •	 Why	Topping	Hurts	Trees
	 •	 Insect	and	Disease	Problems
	 •	 Recognizing	Tree	Risk
	 •	 Avoiding	Tree	Damage	 
  During Construction
	 •	 Treatment	of	Trees	Damaged	 
  by Construction
 •	 Safe	Response	to	Tree	Related	 
	 	 Storm	Damage
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Snapshot: 

A brochure created by the Town of Ajax packed with ideas to inspire more sustainable 
gardening and landscaping practices.

n Full Brochure
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1. Since	they	have	not	yet	developed	a	deep	root	system,		
 young trees depend on regular, deepwatering for  
 survival during periods of drought. Please water the  
 tree only during drought conditions when the soil is  
 dry below the surface of the mulch. For example, during  
 periods of little or no rain, the new street tree should be  
 water twice a week. Provide the tree with at least 8  
 litres of water per watering or water sufficiently to soak  
 to a depth of 30cm (12 inches) to 36cm (14 inches).  
 If using a soaker hose at the tree base, let the water run  
 slowly for one hour. There is no need to water the tree  
 at any other time.

2. Leave wood mulch saucer in place; it reduces water  
 loss and weed growth, it moderates soil temperature,  
 and it also protects the tree from lawn mower damage.  
 Maintain the saucer shape to allow pooling of water  
 above the root system of the tree.

3. Do not ‘tee-pee’ mound up the soil and mulch around  
 the tree trunk, as this allows the water to run away  
	 from	the	root	zone,	where	it	is	needed.

Continued on page 8

7  Municipal Street Tree Information Sheet & Maintenance Guidelines

The	developer	of	your	subdivision	planted	trees	on	your	street	to	provide	shade,	privacy,	oxygen	and	to	beautify	your	neighbourhood.	Street	trees	
are an important asset to your community and the urban forest in Ajax. The developer is responsible for the planting of trees in new areas as part 
of their subdivision development agreement with the Town of Ajax. Every effort is made to install as many trees as possible. However, servicing 
and utility placement (i.e. setbacks from light standards, hydrants, driveways, transformers, utility boxes, site line triangles at intersections etc.) 
may	prevent	trees	from	being	planted	in	front	of	some	lots.	Based	on	a	master	street	tree	planting	plan,	the	tree	species	and	location	are	reviewed	
and	approved	by	Town	of	Ajax	Staff.	These	trees	are	planted	in	the	Town	of	Ajax	boulevard	by	the	developer’s	contractor,	and	these	trees	are	the	
responsibility of the developer until assumed by Town of Ajax (it often takes two or more years after planting). Once the subdivision is officially 
assumed,	the	street	trees	will	be	maintained	by	Ajax	Operations	and	Environmental	Services.	

We	kindly	request	your	assistance	to	take	care	of	these	street	trees.	Proper	care	for	the	trees	will	greatly	enhance	their	opportunity	for	survival.	 
The following is a list of some Do’s and Don’ts: 
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Keep mulch 
2.5 - 5 cm back 
from trunk

5 to 10 cm layer 
of mulch 
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4. Do not	plant	shrubs,	vines	or	flowers	or	build	 
 concrete, brick or wood planters and retaining walls  
 at the base of the tree around the root ball, as this  
 will damage and impact root growth and will cause  
 decay of the living bark at the base of the tree.  
 A mulch free area one or two inches wide at the  
 base is sufficient to avoid moist bark conditions and  
 prevent decay.

5. Remove weeds from the woodchip mulch tree pit to  
 reduce competition with the forming tree roots. 

6. Protect the newly forming roots by not digging around  
 them. Keep lawn mowers and string trimmers (weed  
 whackers) away from the tree to avoid bark damage.

7. Do not prune or stake the tree by yourself. Do not  
 remove tree stakes or guy wires. The developer’s  
 contractor will remove the tree support stakes 

 probably in a year or prior to assumption by the Town.

If you have any questions or notice any 
problems with the street tree, please contact 
your	Builder’s	Customer	Care	Centre,	who	may	

contact your Developer’s Consulting Landscape 
Architect. Alternatively, please contact the Town’s 
Development Landscape Architect, Planning and 
Development	Services	at	905-619-2529,	ext.	3208.	

After the street trees have been assumed  
(usually two years or more after being planted), 
please contact the Town’s Operations and 
Environmental	Services	at	905-683-2951.

Thank you for your cooperation and assistance 
in creating a more beautiful and healthy 
environment in our town.

8  Municipal Street Tree Information Sheet & Maintenance Guidelines
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Where did it come from and what is it?

The	Emerald	Ash	Borer	(EAB)	is	a	beetle	that	originated	in	Asia	and	was	believed	to	have	come	to	
North	America	in	the	early	1990’s	via	the	transportation	of	ash	products	such	as	firewood	and	logs1. 
It	was	first	detected	in	Canada	in	2002	in	Windsor,	Ontario.	In	2009	it	was	found	as	far	north	as	 
Sault	Ste.	Marie,	Ontario2. 

The	EAB	has	a	four	stage	life	cycle	(egg,	larva,	pupa,	and	adult)	which	lasts	approximately	1-2	years	
(see	Figure	1).	It	is	through	these	stages	that	the	EAB	has	destroyed	and	killed	millions	of	ash	trees.	
If not controlled they will kill millions more across Canada in our cities, parks and forests. They 
currently have no natural predators in North America which makes them a heavily invasive and 
problematic bug. 

What does they look like?

The	adult	beetle	is	a	shiny	emerald	or	coppery	green-coloured	body.	Their	eyes	are	large,	bronze,	 
and	kidney	shaped.	The	body	is	narrow,	about	3	to	3.5	mm	wide	and	about	8	to	15	mm	long.	Adults	
can be seen on or near ash trees from early June to end of August. The adults feed on ash tree  
leaves.	When	they	mate	the	female	EAB’s	deposit	their	eggs	in	bark	crevices	or	under	bark	scales1. 

9  Emerald Ash Borer

1  De Groot, P., et al. (2006). A visual Guide to Detecting Emerald Ash Borer Damage.  
 Natural Resources Canada & Ontario Ministry of Natural Resources 
2  Frontline – Forestry Research Applications – Emerald Ash Borer – Technical Note no. 110.  
 Great Lakes Forestry Registration & Natural Resources Canada Continued on page 10
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Possible Signs of EAB Infestation

There	are	a	number	of	possible	signs	that	could	indicate	a	potential	EAB	infestation.	

•	 Dead branches or discolored foliage which can be observed during late summer. Feeding by the larvae  
 kills branches and eventually the trees (approx. 1-4 years). See Figure 2 – 1 Year Time lapse.

•	 Close	examination	of	the	bark	may	reveal	D-shaped	holes.	When	new	adults	emerge	from	the	tree	they		
 create this hole to leave the tree. These holes are approximately 3.4 to 4 mm wide. See Figure 3. 

•	 If	the	bark	is	peeled	back	S	shaped	tunnels	may	be	visible.	This	is	from	the	larva	feeding	between	the		
 bark and sap wood. See Figure 4.

Other Possible Signs of EAB Infestation
•	 Bark	deformities

•	 Heavy	seed	production

•	 Leaf	notches:	new	adults	feed	on	ash	leaves	and	cut	notches	on	the	side	of	the	leaf

What do the EAB’s do to Ash trees?

EAB’s	kill	ash	trees	by	eating	their	nutrients.	As	larvae	they	are	located	between	the	bark	and 
	sap	wood	and	eat	the	trees	nutrients	(which	leaves	S-shaped	tunnels).	As	adults,	EAB’s	eat	 
ash	tree	leaves.	Both	of	these	actions,	including	the	fact	that	EAB’s	do	not	have	any	natural	
predators lead to infestation and eventual death of the tree (approx. 1 to 4 years).

10  Emerald Ash Borer
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11  Emerald Ash Borer
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Prevention

A key combatant against the spread of EAB and other invasive bugs is to NOT remove/move 
firewood from regulated areas. EAB’s can be hidden in trees, nursery stock, logs and other forest 
products with bark attached. 

Controlling EAB is difficult because lethal damage is caused by larvae feeding under the bark of 
ash trees. Current science supports conservation via treatment as a sensible and effective tool for 
managing healthy ash trees in urban settings. In many cases, tree conservation is economically and 
environmentally superior to tree removal. In Canada, the only effective pesticide available to control 
EAB is TreeAzin™3. 

Treatment

TreeAzin™ is owned by the Canadian Forest Service (CFS) and was developed in collaboration with 
BioForest Technologies Inc., who holds its worldwide license. TreeAzin™ is a systemic insecticide 
injected into the trunk of trees. 

How is it applied?

TreeAzin™ is injected under a tree’s bark, directly into the conductive tissues, and moves upwards 
with the flow of water and nutrients. It kills EAB larvae feeding on the tree’s tissues by regulating 
growth and disrupting normal molting. TreeAzin™ also reduces EAB fertility and egg viability when 
adult females feed on the tree’s foliage3.

w w w . a j a x . c aw w w . a j a x . c a
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Is it safe?

Because	TreeAzin™	is	injected	under	a	tree’s	bark,	directly	into	the	conductive	tissues,	it	does	not	
pose a health risk to applicators, bystanders, bees or other non target species or the environment. 

How effective is it?

What is the Town of Ajax doing about EAB?

The	Town	of	Ajax	has	approximately	2500	ash	trees	across	the	municipality.	Through	2012	we	will	
be	monitoring	a	number	of	ash	trees	that	were	selected	due	to	size,	streetscape,	sustainability,	and	
environmental	benefits	they	provide.	Branch	sampling	will	be	completed	through	block	printing	in	
order	to	identify	potential	EAB’s.	Additionally,	the	Town	of	Ajax	is	currently	treating	115	trees	with	
TreeAzin™.	A	completed	follow	up	will	be	finished	by	the	end	of	2012	and	we	are	currently	working	
on	a	EAB	management	plan.	

12  Emerald Ash Borer
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Continued on page 13

In the year of treatment: 

•	 95%	of	EAB	larvae	are	killed	

Females feeding on treated foliage  
lay significantly fewer eggs 

•	 98%	of	eggs	laid	are	not	viable	

In the year following treatment: 
•	 Larvae	hatching	from	any	viable	eggs	 
 do not complete development  
•	 Length	and	number	of	EAB	galleries	are		 	
 significantly lower in treated ash3

w w w . a j a x . c aw w w . a j a x . c a
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Contact Information

If	you	have	any	questions	about	EAB’s	feel	free	to	contact	any	of	these	organizations	 
for more information.

Town of Ajax – Operations & Environmental Services: 905-683-2951	

The Canadian Food Inspection Agency: 1-800-442-2342

Canadian Forest Service: http://cfs.nrcan.gc.ca/

Durham Region: 1-800-372-1102

Bio Forest Technologies Inc.: 1-888-236-7378

13  Emerald Ash Borer
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3		 BioForest	Technologies,	Inc.,	http://www.bioforest.ca/
4		 Canadian	Food	Investigation	Agency,	http://www.inspection.gc.ca/eng/1297964599443/1297965645317
5		 Canadian	Forest	Services,	http://cfs.nrcan.gc.ca/pages/318?lang=en_CA
Other	Sources	Include:	Emerald	Ash	Borer.	http://www.emeraldashborer.info/index.cfm	
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  Tree	  Love	  is	  True	  Love:	  
How	  to	  Care	  for	  your	  Tree	  
	  

Watering:	  
Trees,	  especially	  young	  trees	  require	  deep	  root	  
watering.	  	  A	  long,	  slow	  soak	  is	  best,	  because	  it	  
ensures	  that	  water	  is	  penetrating	  the	  soil	  and	  
getting	  down	  to	  the	  roots.	  	  This	  can	  be	  achieved	  one	  
of	  two	  ways:	  

1. Leave	  a	  hose	  to	  trickle	  slowly	  for	  45	  
minutes	  

	  
	  
	  

2. Use	  5	  buckets	  of	  water,	  poured	  slowly.	  
	  
	  
	  
In	  general:	  	  

• water	  about	  2-‐3	  feet	  (1m)	  from	  the	  base	  of	  
the	  trunk	  

• water	  older	  trees	  every	  1-‐2	  weeks	  
• water	  new	  trees	  every	  week	  
• water	  in	  the	  evening	  

	  

Mulching:	  
Mulch	  helps	  keep	  the	  tree’s	  roots	  protected	  and	  
moist,	  but	  if	  you	  apply	  the	  mulch	  incorrectly,	  it	  can	  
encourage	  fungal	  growth	  and	  insect	  infestation.	  
	  
Mulch	  trees	  with	  woodchips	  or	  leaves	  in	  a	  donut	  
shape	  around	  the	  trunk	  –	  you	  do	  not	  want	  the	  
mulch	  to	  be	  clumped	  around	  the	  trunk.	  The	  mulch	  
should	  extend	  out	  to	  the	  diameter	  of	  the	  canopy	  
and	  be	  2-‐3	  inches	  deep.	  

x	  5	  

45	  min	  

• A	  tree	  doesn’t	  reach	  its	  most	  productive	  stage	  
of	  carbon	  storage	  for	  about	  10	  years	  –	  many	  
trees	  don’t	  survive	  that	  long.	  	  Together	  we	  
can	  help	  trees	  live	  longer.	  

	  

• Urban	  areas	  are	  a	  challenging	  place	  for	  a	  tree	  
to	  grow	  –	  that’s	  why	  they	  need	  us	  to	  help	  
them	  get	  established.	  

	  

How	  many	  trees	  should	  you	  plant	  or	  care	  for	  to	  
store	  the	  carbon	  you’ll	  be	  responsible	  for	  in	  your	  
lifetime?	  

Your	  Age	   Seedlings	  
10-‐year-‐old	  

trees	  
1	   45	   30	  
10	   60	   35	  
20	   80	   40	  
30	   120	   50	  
40	   210	   70	  

	  

Thinking	  of	  planting	  a	  tree?	  It’s	  important	  you	  
carefully	  consider	  the	  unique	  conditions	  in	  which	  
you	  want	  to	  establish	  your	  tree.	  	  How	  big	  is	  the	  
space?	  What	  type	  of	  soil	  are	  you	  planting	  in?	  Is	  
their	  good	  drainage?	  These	  factors	  and	  many	  more	  
will	  dictate	  what	  kind	  of	  tree	  you	  should	  plant.	  
	  

For	  more	  information	  check	  out	  these	  resources:	  
	  

International	  Society	  of	  Arboriculture	  (ISA)	  
http://www.isa-‐arbor.com/	  
	  

Trees	  are	  Good	  
http://www.treesaregood.com/treecare/treecareinfo.aspx	  
	  

Landscape	  Ontario	  
http://landscapeontario.com/	  
	  

Toronto	  and	  Region	  Conservation	  Authority	  
http://www.trca.on.ca/	  
	  

Town	  of	  Ajax	  
http://www.townofajax.com/site4.aspx	  
	  

LEAF	  
http://www.yourleaf.org/guide_to_planting_trees_and_shrubs	  
	  

Or	  Call:	  	  
Town	  of	  Ajax	  Operations	  and	  Environmental	  
Services	  at	  905-‐683-‐2951	  
	  

	  



 

 

 

 

 

 

What	  is	  an	  urban	  forest?	  

The	  urban	  forest	  is	  made	  up	  of	  all	  the	  trees	  that	  
grow	  in	  a	  city:	  the	  trees	  in	  your	  backyard,	  that	  line	  
the	  city	  streets	  and	  those	  found	  in	  public	  parks	  and	  
wilderness	  areas.	  

Trees	  provide	  many	  benefits:	  environmental,	  
health,	  social	  and	  recreational.	  	  As	  good	  citizens,	  it	  
is	  our	  responsibility	  to	  protect	  and	  care	  for	  them	  
as	  best	  we	  can.	  

Why	  is	  it	  important?	  

A	  healthy	  and	  strong	  urban	  forest	  can:	  

Absorb	  air	  pollution	  

Offset	  climate	  change	  impacts	  by	  absorbing	  
greenhouse	  gases	  

Prevent	  soil	  erosion	  by	  holding	  soil	  in	  place	  and	  
thus	  safeguarding	  our	  valuable	  soil	  

Protect	  our	  water	  cycle	  by	  filtering	  rainwater	  
before	  it	  enters	  the	  groundwater	  system	  or	  our	  
lakes	  and	  rivers.	  

Provide	  habitat	  for	  local	  wildlife.	  

Shade	  us	  and	  our	  homes,	  protecting	  us	  from	  
dangerous	  UV	  rays	  and	  saving	  us	  money	  and	  
energy	  by	  keeping	  things	  cooler	  without	  air	  
conditioning.	  

Keep	  our	  town	  beautiful	  for	  residents	  and	  visitors.	  	  

Ajax	  Now:	  the	  Stats	  

19%	  Canopy	  Cover:	  this	  means	  that	  19%	  of	  Ajax’s	  land	  is	  covered	  by	  trees	  and	  shrubs.	  	  

Most	  Common	  Tree	  Species:	  

	   	  
	  
	  
	  
	  
	  

Sugar	  Maple	   	   	   	   	  	  Norway	  Maple	   	   	   	   Eastern	  Hemlock	  
	  

Trees	  in	  Ajax	  are	  estimated	  to	  have	  a	  value	  of	  approximately	  $502	  million,	  based	  on	  the	  costs	  to	  replace	  or	  
compensate	  tree	  owners	  for	  their	  loss.	  
	  
Carbon	  Storage:	  
• 105,000	  tonnes	  of	  carbon	  are	  stored	  by	  

trees	  in	  Ajax	  
• Ajax’s	  trees	  store	  2,484	  tonnes	  of	  carbon	  	  

dioxide	  each	  year	  –	  offsetting	  the	  carbon	  emissions	  
of	  about	  453	  average	  passenger	  vehicles.	  

	  
Cleaning	  the	  Air	  we	  Breathe	  
• The	  total	  volume	  of	  pollutants	  removed	  	  

from	  the	  air	  each	  year,	  by	  trees	  is:	  1008	  tonnes.	  
• A	  value	  of	  $5,258,000	  
	  

Home	  Energy	  Savings	  
• Trees	  shade	  buildings	  keeping	  them	  cooler	  
• Air	  conditioners	  that	  are	  shaded	  don’t	  have	  to	  

work	  as	  hard	  to	  cool	  your	  home	  
• Trees	  can	  reduce	  windspeed	  keeping	  your	  

home	  warmer	  in	  the	  winter	  
• Total	  savings	  for	  entire	  town:	  estimated	  	  

$403,430	  
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For more information about sun safety and planning for shade at home, visit 

www.durham.ca and click on public health, or call Durham Health Connection 

Line at 1-800-841-2729.
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Benefits of Shade
Durham Region Health Department, Canadian Cancer Society, Kingsway 
Greenhouses, Van Belle Flowers, Vandermeer Nursery, Avoca Shade 
Systems and Wishing Tree have joined to encourage Durham Region 
residents to use shade as an effective way to protect themselves from the 
sun’s harmful rays.

Research has shown that skin cancer is the most common type of cancer in 
Ontario, accounting for approximately one-third of all newly diagnosed 
cancers (Cancer Care Ontario, Cancer Facts 2005). Shade is an important 
part of sun safety practices. It protects against the damaging health effects 
of ultraviolet radiation (UVR): shade alone can reduce overall exposure to 
sun’s UVR by 75%.

Shade has many other benefits. It provides comfort in outdoor areas, 
reducing air temperature in summer by up to 30%. Well planned shade 
improves energy efficiency, with reduced cooling costs in warm weather and 
protection from wind and reduced heating costs in winter. For homeowners, 
property values can increase as much as 10 to 20% as a result of 
landscaping. Natural shade provided by trees and vegetation provides 
environmental benefits as a result of carbon dioxide absorption, noise 
reduction and air quality improvement.

Come take a walk on the “shady side”. This booklet is filled with information 
about planning for shade at your home with a section at the back for your 
own notes. Enjoy the benefits of shade, for your home and your health.

 



Ultraviolet Radiation and Your Health
The sun gives off light, heat and ultraviolet (UV) radiation. UV radiation 
reaching the earth’s surface is largely composed of UVA rays with a small 
UVB component. Overexposure to ultraviolet radiation (UVR) increases the 
risk of developing skin cancer and other health problems. 

UVA rays:
• are the largest source of UVR, as they pass right through the ozone layer. 
• penetrate past the top layer of the skin, damaging connective tissue. 
• cause immediate tanning. 
• are responsible for aging and wrinkling of the skin. 
• increase a person’s risk for developing skin cancer. 

UVB rays:
• can be very harmful, but a 

significant portion is absorbed by 
the ozone layer. 

• are responsible for delayed tanning. 
• cause skin cancer and eye damage. 
• can weaken the immune system. 
• penetrate less deeply than UVA, 

causing burning and aging of the 
skin. 

• are the most harmful. 

 



Ultraviolet Radiation and Your Health (cont’d)

Although UV radiation can neither be seen nor felt; UV rays can cause skin 
damage during any season or temperature. UV rays can reach you on a 
cloudy, hazy day, as well as on a bright sunny day. UV rays also reflect off 
many surfaces like water, cement and snow.

The UV Index indicates the intensity of the sun’s rays on a given day. UVR 
is measured on a scale of 0 to 11+. In Canada index ratings below 4 can 
typically be found in the fall and winter, while ratings of 4 to 9 can be found 
from April to September. Ratings above 9 can be found in May to mid 
August. The higher the numbers on the UV Index, the stronger the UVR, 
and the faster your skin will burn. The UV Index, which is included in 
weather reports, provides 
a forecast of expected risk 
of overexposure to UV 
rays and indicates the 
degree of caution required 
to avoid sunburn. 
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Types of Shade
There are a number of ways to create shade at home which can 
be combined to provide the best protection from the sun.

Natural Shade
Natural shade is provided by trees, shrubs and climbing plants.

Benefits of natural shade:
• Trees attract wildlife and offer seasonal variation in perfume, colours and 

sounds, privacy and wind protection.
• Trees positively affect our moods, reduce stress and aid in recovery from illness. 

Reduce energy costs:
• Carefully chosen vegetation can make an area more attractive and reduce the 

air temperature by 30%. 
• Natural shade is generally cooler than built shade as vegetation does not store 

heat and the evaporation of water through the leaves creates cooling. 
• Deciduous trees (trees that lose their leaves every winter) offer one of the best 

ways to cut home cooling costs—they can provide excellent protection from 
summer sun by shading walls, roofs and windows. A mature well-placed tree 
can reduce cooling costs 20-40%.

• After leaves drop in autumn, they permit winter sunlight to reach and warm 
the house. 

 



Natural Shade (cont’d)

Improve property values:
• Healthy trees can add up to 15% to residential property value.

Reduce air pollution: 
• Trees convert carbon dioxide to oxygen and absorb reflected 

sunlight for photosynthesis.

Considerations:
• Generally, trees with a dense canopy and closer to the 

ground provide better protection from UV rays*. 
• Trees can take 10 years to reach maturity. Combinations of natural and built 

shade (trellises with vines) can give 99% protection from direct sun.

Built Shade 
Built shade is a permanent structure that can stand alone or be built onto existing 
buildings or structures. Examples of built shade are arbors, pergolas, gazebos, 
porch or patio roofs, retractable awnings and shade sails.

Benefits:
• The shade they cast is more predictable.
• They can protect from the rain.
• They can be erected quickly and provide immediate protection.

*   see Shade Tree Checklist and Canopy Density Guide
 

 



Built Shade (cont’d)

Considerations:  
• Translucent glass or polycarbonate roofing materials are 

barriers to UV rays but allow the sun’s warmth and light to 
penetrate.  

• This is an excellent strategy in spring, early summer and 
autumn, with the added benefit of providing a dry outdoor area in rainy weather.  

• This type of covered area could become too warm for parts of the day in mid-
summer. 

Plastics:
• Generally absorb UVR strongly and can provide very good protection. 
• Opaque materials (such as aluminum or tin) naturally provide maximum 

protection. 
• Adding deciduous trees on the northern side of the roof would make the space 

cooler and decrease indirect UVR levels. 

Fabrics:
• Choose fabrics that are tightly woven and dark in colour to provide the best 

protection (or a UPF (Ultraviolet Protection Factor) of 10 which absorbs at least 
90% of UVR). 

• Awnings are usually made from fairly solid, closely woven material and therefore 
provide good protection.

• Shade sails are made of a knitted fabric that lets air through and provides cool 
shade with 99% UV protection.
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Portable/Temporary Shade
A shade structure is considered portable if it can be easily transported, put up and 
taken down and used in different locations. Examples of portable shade include 
umbrellas, canopies, garden tents and portable shelters.

Benefits:
• Useful in situations where you may not have access to shade, for example at 

the park, beach or camping.
• Quick and inexpensive way to create shade when none is available.
• Ideal for individuals or small groups.

Considerations:
• The amount of protection 

depends on the type of 
material used to make the 
shade structure.

• Fabrics that are tightly woven 
and dark in colour provide 
the best protection.

• Check the UPF of fabrics 
when possible. 

• Portable shade generally 
offers limited protection from 
UVR, but may not provide 
protection from indirect UVR.

 



General outdoor areas: Sandboxes and play equipment:
• Partial shade is recommended, • Shade in summer months is recommended 

especially over grass which needs over sandboxes and built shade may be 
some sun for growth; natural shade is the best option.
the best option. • Partial shade is recommended for areas 

• If enough shade is available at all containing fixed play equipment and 
times of the day, it will allow more natural shade is the best option. 
flexibility for children's play and • Consider the ability to supervise 
outdoor activities. children—inappropriately located trees and 

• Planting on northern, northeastern and shrubs and shade structures with solid or 
northwestern sites is recommended. opaque sides may obstruct views of 

children playing. 
Outdoor eating areas 
(decks and patios): Pool areas:
• Shade is recommended. • Shade in summer is 
• Consider using a recommended for the area 

combination of natural and adjacent to the pool.
built shade (e.g. trellis • Consider using built shade as tree 
covered with a climbing leaves may create issues for pool 
vine). maintenance.

• An adjustable built system • Lounging and seating areas 
and/or deciduous vegetation should be placed in the shade, 
will allow for heat and light especially in the middle of the day.
penetration in cooler months.

Shade Recommendations for the Home

 



Measuring your Shade
Conducting a shade audit:
• establishes usage patterns at the site.
• assesses quantity and usability of existing shade.
• assesses need for additional shade.
• provides recommendations for how to create additional shade. 
• develops a plan for shade.

Homeowners should start by thinking about:
• site usage patterns—the main outdoor activities that occur, where and when they occur.
• the time of year the site is in 

most use.
• the number of people using the 

site and their ages.
• what is the purpose of the 

new shade structure (e.g. rain 
protection, shading windows 
to cool the home, shading 
specific areas, such as 
sandbox or patio).

• other considerations 
(e.g. vandalism).

 



• Obtain a copy of your site plan, or draw a • Record any special conditions (e.g. significant 
freehand plan of the site, including: ground level changes, access points).
• overall dimensions of the lot.
• length and width of house. • Note the ground surfaces in each outdoor zone 
• length and width of any other buildings (e.g. concrete, grass, deck) to assess reflected 
  on the site. UVR)*.
• distance of any buildings from 

each other and from site boundaries. • Make note of building surfaces (wall and roof), 
paying particular attention to walls that may 

• Mark on your plan the direction of “north”. reflect high levels of UVR due to their 
finish/materials and direction they face (north)*.

• Take photos of the site, its usage, existing 
trees and shade structures, problem areas • Record location of trees, noting the species, 
and “shade opportunities”. estimated height, level of maturity, condition, 

density of the canopy, estimated canopy 
• Record the location of buildings (e.g. diameter and whether it is deciduous or 

house, garage, shed) other built items evergreen**.
(pools, play equipment) and existing 
shade structures. • Measure existing shade by marking shade 

patterns on the ground using chalk, rope etc. at 
• Divide outdoor areas into zones, the critical protection times, measure the 

depending on usage, and record on the dimension of the shade outline and plot it on 
plan with numbers or names (e.g. pool your site plan.
area, play area, sitting area, dining area).

*   see Reflective Surfaces Chart 
** see Tree Assessment Chart

Conducting a Shade Audit
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Reflective Surfaces Chart
Some surfaces reflect large amounts of ultraviolet radiation (UVR). These reflective surfaces 
can increase exposure by reflecting more UVR onto the skin*.

*   Coarse and/or soft surfaces (e.g. brick pavers or grass) will reflect less UVR than hard and/or smooth surfaces 
(e.g. trowelled concrete). 
Painting smooth concrete surfaces a darker colour will decrease the reflection of UVR.

Surface Percentage of Reflected UVR (%)

Snow: old-new 50-80

Sand: dry, light 15-18

Sand: wet 7.1

Concrete path 8.2-12

Open water 8

Timber (wood) deck 8

Lawn: summer-winter 2-5

Asphalt (old-grey) 4.1

Asphalt (new-black) 8.9

House paint (white) 22

Soil 4.0

 



Shade Tree Checklist
When choosing a shade tree, consider the 
following:
• The size of the canopy of the tree: the larger 

the canopy diameter, the greater the protection 
it provides from ultraviolet radiation (UVR).

• Generally, trees or shrubs with a canopy closer 
to the ground provide better shade: choose 
plants with low branches for better protection, 
or plant trees with taller canopies in rows or 
groups.

• The larger the leaf size and the denser the 
canopy, the better the shade that is created*. 

• Trees with horizontal branches provide better 
shade than trees with branches that are more 
vertical.

• Shrubs help absorb scattered (indirect) UVR.

Some recommended shade trees:
• Maple • Linden
• Ornamental Pear • Cherry
• Honey-Locust • Hawthorn
• Ivory Silk Lilac • Gingko
• Hornbeam • Red Chestnut

*   see Canopy Density Guide

 



Canopy Density Guide*
The canopy density guide will help you to assess the level of UVR 
protection provided by different trees.

View the tree canopy against sky and compare with illustrated 
leaf/canopy patterns. Estimate which pattern of sky and leaves 
most closely approximates the observed canopy.

Heavy – over 90% UVR protection
Good protection from direct UVR. Protection from indirect 
UVR will depend on canopy size and where a person is 
positioned under the canopy. Suitable for long-stay use if 
personal sun protection measures are also used.

Medium – around 60% UVR protection
Filtered shade provides low levels of protection from direct 
and indirect UVR. Suitable for short-stay use only. Personal 
sun protection measures should also be used.

Light – less than 30% UVR protection
Poor protection from direct and indirect UVR. Suitable for 
transit shade only.

*   
Under cover: Guidelines for shade planning and design
NSW Cancer Council and NSW Health Department Sydney, 1998.
Adapted for New Zealand use by the Cancer Society of New Zealand, 2000 

Reproduced from: Greenwood, JS, Soulos GP, Thomas ND

heavy

light

medium

 



 

A tree that is chosen wisely, located correctly Improve the soil:
and well established requires little care. Trees This will give your trees the best chance to thrive. 
can be planted in spring, summer and fall. In Healthy soil is the key to providing nutrients and 
the spring, mid-April is the time to start planting water required by trees. When planting the tree, 
trees to get them amend the soil by digging in good topsoil, compost 
established and/or manure. Use 50% existing soil and 50% new 
before the soil amendment. Dig to a depth of 18 inches in an 
summer. Early fall area 3 times the width of the root ball.
planting is also 
recommended. Water:

After planting, water your tree in well. Set the hose 
Decide where to on the ground and water slowly until the area is wet. 
plant the tree: Add a liquid transplant fertilizer (e.g. 10-52-20).
Calculate ¾ of the estimated mature width of 
the canopy. Draw a circle on the ground of this Mulch:
diameter, using a hose or string. Move the circle Cover the surface of the soil at the base of the tree 
until the outline is where you want it. Check the (5 foot diameter) with 2-3 inches of organic mulch. 
area for obstacles (large rocks, old roots, Shredded bark or chips are best. This will retain 
utilities). Look up to check for overhead wires water and reduce weeds around the tree.
and overhangs. Mark the centre of your circle: 
this is the spot to start digging. Ensure the Pruning:
location is not too wet; if so, the drainage must Do not prune the tree when planting. Never cut the 
be corrected before a tree will grow there. top leader off the tree; it will destroy the tree’s shape. 

It is advisable to hire a professional to prune trees.

Planting Your New Tree



The First Year
Your new tree will take one year to become established. It is busy growing new roots at this time.

Water:
Trees need lots of water the first summer; it is the most important factor in the first year. Drought 
is the number one killer of newly planted trees.

Water slowly and frequently. New trees need a deep soaking with the hose on trickle for up to an 
hour, at least twice a week all season. This may need to be done daily in hot, dry weather. A 
soaker hose is a good investment; a sprinkler is not adequate for trees.

During the first month, check it daily. This is the time when roots are first growing. If the soil feels 
dry 4 inches below the surface, the tree needs to be watered. If the edge of the leaves start to 
turn brown and crisp (leaf scorch), the tree needs more water. Roots can still be dry after a light 
rain. Water deciduous trees through fall until the leaves drop. Water evergreens until freeze-up.

Fertilizer:
When trees leaf out next spring, apply a 10-52-10 fertilizer to promote new root growth. Use a 
liquid fertilizer, applied on the surface under the outer edge of the canopy. Tree fertilizers may be 
used annually after the first year. Top-dress with organic matter (e.g. compost) in spring and early 
fall (spread 2 inches on the surface, it will work its way into the root area).

Tree planting and care information provided by Kingsway Greenhouse.

 



Tree Assessment Chart

Tree # Species Height Maturity Condition Canopy Canopy Deciduous/
Density Diameter Evergreen

 



 

Smaller yards can present some unique challenges when planning for shade at home.   
Comfortable, shaded outdoor spaces that reduce exposure to the sun's harmful rays 
can be created by using natural, built and portable shade alone, or in combination.  
Small to medium size trees, evergreens, structures built to scale, and a variety of 
portable shade structures provide a range of options for homeowners with smaller lot 
sizes.

Natural Shade:
A good selection of small trees, with a maximum width of 15 feet, is available at your 
local garden centre.  Examples of small shade trees include: Columnar Compact 
Maples (Norway), Pyramidal Oaks, Flowering Crabapples, Japanese Maples 
(Bloodgood, Fireglow and Emperor), French Lilacs, Globe Catalpa, Ornamental Pear 
(Chanticleer), Chokecherry (Midnight), Mountain Ash (Russian, Red Cascade) and 
several varieties of Serviceberry trees.

For slightly larger spaces, consider small to medium trees with a maximum width of 18 
to 30 feet.  Examples include: Globe Maple, Flowering Crabapple (Indian Magic, Prairie 
Fire, Thunderchild), Hawthorn (Paul's Scarlet, Crimson Cloud), Ivory Silk Lilac, 
Mountain Ash (Black Hawk), Maple (Pacific Sunset), Ornamental Pear (Autumn Blaze), 
Robinia (Purple Robe), Oak (Regal Prince) and Linden (Glenleven).

Creating Shade in Smaller Spaces



 

Evergreen trees can also be used 
for smaller spaces.  Examples 
include:  Spruce (Dwarf Alberta, 
Baker's Blue), Cedar (DeGroot's 
Spire, Yellow Ribbon), Nootka 
(Green Arrow), Pine (Van Der Wulf) 
and several varieties of Junipers.

Built Shade:
Consider trellises and pergolas 
covered with vines, porch or patio 
roofs, and awnings.  Shade sails 
provide an alternative to wood 
structures and are available in 
custom shapes and sizes that can 
work in any type of space.

Portable Shade:
Consider smaller umbrellas, canopies and portable shelters.  An offset umbrella can 
provide shade without creating obstacles in the yard.  Portable structures can be moved 
to accommodate your activities. 
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DEfINITIONS
Alien species ( also known as exotic or 

introduced species)
Species of plants, animals, and 
microorganisms introduced by human 
action outside their natural past or 
present distribution.

Invasive species
Harmful alien organisms whose 
introduction or spread threatens the 
environment, the economy, or society.

Definitions taken from “An Invasive 
Alien Species Strategy for Canada”1

An invasive plant is one that has been 
moved from its native habitat to a new area 
(possibly for garden/domestic use), and 
reproduces so aggressively that it displaces 
species within native plant communities, 
the result being economic, ecological or 
social disruption. In a forest ecosystem, 
an invasive plant can be a tree, shrub, 
or herbaceous plant. Some particularly 
persistent invasive plants found in 
Ontario woodlots include common and 
glossy buckthorn (Rhamnus cathartica, 
R. frangula), dog-strangling vine/
swallowwort (Cynanchum louiseae 
[Vincetoxicum nigrum], C. rossicum), 
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garlic mustard (Alliara petiolata), and 
Norway maple (Acer platanoides). This 
guide deals with these four established 
species and some others which landowners 
should be aware. 

Invasive plants are a major issue 
emerging over the last decade, and 
a significant threat to Ontario’s 
biodiversity and forest health. 
Collaborative efforts to prevent 
introductions and manage invasive 
plants are now being organized by the 
Ontario Ministry of Natural Resources, 
conservation authorities, stewardship 
councils, and organizations such as 
the Ontario Federation of Anglers 
and Hunters, and the Ontario Invasive 
Plant Council. 

Most imported plants are unable to 
reproduce or survive away from the urban 
garden. However, some exotic plants 
are invasive (such as the plants listed in 
this guide) and can become established 
in natural habitats, outcompeting native 
species and overwhelming certain 
habitats. It has been reported that 
approximately 700 plant species (27% 
of the total flora) growing in Ontario are 
alien (Haber, 1998)2. Most invasives are 
exotic plants and shrubs that have been 
transported into Canada from Europe 
and Asia. The largest factor contributing 
to the success of invasive alien plants 
is the fact that few natural “controls” 
exist here for that plant. In a plant’s 
native habitat, natural controls such as 
climate, animals, insects, fungi, and 
other plants restrict them to a certain 
habitat niche within their range. Invasive 

plants have the potential to displace 
native vegetation such as trilliums, or 
interfere with the natural regeneration of 
forest tree species. If the habitat is very 
unique or rare, some flora and fauna may 
become locally endangered. 

A critical first step in the control of 
invasive species is knowledge. When 
landowners understand the scope of 
the problem, how to identify invasive 
plants, and become familiar with options 
for control, successful action becomes 
possible. All gardeners should strive 
to utilize native plants and be aware of 
plants from unknown origins that “are 
suited to our climate zone and will grow 
on a wide variety of sites”, as this is an 
indication of a potential invader.

The economic impacts of invasive 
species can be immense. The cost of 
the damage caused by invasive alien 
species affecting forestry and agriculture 
in Canada has been estimated to be 
$7.5 billion annually3. Their impact on 
native ecosystems and species is often 
severe and seemingly irreversible. It has 
been estimated that approximately 24% 
of the species at risk in Canada may be 
threatened with extinction by invasive 
alien species4. The only way of reducing 
these costs is to prevent new introductions 
and to detect and control invasions 
in the early stages. If landowners and 
communities can collaborate with control 
and eradication efforts for common and 
glossy buckthorn, dog-strangling vine, 
garlic mustard, and Norway maple on 
their own properties, we can all help to 
reduce their impact. 

2  Haber, 1998. Impact of Invasive Plants on Species and Habitats at Risk in Canada. Canadian Wildlife Service, 
Environment Canada.

3  Dawson, Marcel. 2002. Plant Quarantine: Preventing the introduction and spread of alien species harmful to 
plants, pages 243-252 in Alien Invaders in Canada’s Waters, Wetlands, and Forests. Canadian Forest Service, 
Natural Resources Canada.

4.  Stronen, Astrid Vik. 2002. Impacts on Canadian Species at Risk from Invasive Alien Species. Canadian 
Wildlife Service, Environment Canada.

set for native species. In addition, the 
fruits of exotic bush honeysuckles, while 
abundant and rich in carbohydrates, do not 
offer migrating birds the high-fat, nutrient-
rich food sources that are supplied by native 
plant species and needed for long flights.  

Control Recommendations

The primary controls for exotic bush 
honeysuckles are: mechanical (pulling or 
cutting), and chemical.

Summary - 
Landowner Strategies
Controlling invasive species is a daunting 
task; however, with a strategy in place, a 
landowner can, over time, control invasive 
species on their property. Landowners must 
keep in mind that with seed sources on 
neighboring properties, large infestations, or 
with a large seed bank already established, 
a longer community strategy would be 
required, so discuss these species with your 

neighbors, and ask about what has worked 
for them on their properties. Control 
strategies are continuing to be developed 
for these species – if you do research (the 
web is a good place) and experiment, you 
will find out what works best on your 
property. Unfortunately, the list of species 
that continue to escape from our gardens 
and become invasive needs to be updated 
regularly. 

Chemical Usage Disclaimer: Herbicide 
use disclaimer: Regulation 63/09 to 
Ontario’s Pesticides Act came into 
effect on April 22, 2009. This regulation 
brings many changes to how herbicides 
may be used.  There are exceptions 
for agricultural or forestry use as well 
as provisions for natural resource 
management, including invasive plant 
control, under certain circumstances.  
Refer to the websites listed below or 
contact the Ontario Ministry of the 
Environment or the Ministry of Natural 
Resources for more information.

The Ontario Pesticide ban Information
http://www.ene.gov.on.ca/en/land/pesticides/factsheets/fs-landowners.pdf 

– Information for landowners
http://www.Ontario.ca/pesticideban 

http://www.e-laws.gov.on.ca/html/statutes/english/elaws_statutes_90p11_e.html

Other General Invasive Species Sites:
Invading Species Awareness Program: www.invadingspecies.com

Ontario Invasive Plant Council: www.ontarioinvasiveplants.ca
Society for Ecological Restoration – Ontario Chapter: http://www.serontario.org/
Ontario Ministry of Agriculture, Food and Rural Affairs: www.omafra.gov.on.ca

The Nature Conservancy Centre for Invasive Species and Ecosystem Health: 
www.invasive.org

Environment Canada: www.ec.gc.ca/eee-ias
Midwest Invasive Plant Network: www.mipn.org
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Amur Honeysuckle (Lonicera maackii)
Photo Credit: S. Brinker (OMNR)

Tatarian Honeysuckle (Lonicera tatarica)
Photo Credit: W.D. Bakowsky, (OMNR)

COMMON 
bUCKTHORN 

(Rhamnus cathartica)
and

GLOSSY 
bUCKTHORN 

(Rhamnus frangula)

Description and Life History

Common and glossy buckthorn are 
native to Europe. In Canada, they 
have naturalized from Nova Scotia 
to Saskatchewan, and were likely 
introduced in the late 1700’s, but did not 
become widespread until the early 1900’s. 
Over their lifespan, common and glossy 
buckthorn trees generally reach 6-7m 
(20-25ft) in height and 25cm (10in) in 
diameter. They generally grow in a large 
shrub growth form, with a few to several 
stems. On previously cut buckthorn there 
can be upward of 15 stems. The shrubs 
have low, wide-spreading, and loosely 
-branched crowns.

Common buckthorn has dark green, shiny 
leaves that are oppositely arranged on 
the twig. The finely-toothed, egg-shaped 
leaves have distinct veins that are curved 
toward the leaf tip. The twigs on common 
buckthorn often end in pointed, stout 
thorns that become very sharp on dead 
twigs. Glossy buckthorn leaves are oval 
shaped, smooth-edged, and alternately 
arranged, and there is no thorn on the tip 
of twig. Both species leaf out early in the 
spring and stay green late into the fall, 
thereby shading out native species. 

On young trees of both species, the 
smooth and shiny bark is brown-gray 
in color with prominent small lenticels 
(dash-like greyish markings). The bark 
becomes rough textured with corky 
projections when the trees mature. When 
cut, the inner bark is yellow and the 
heartwood is orange. 

Glossy buckthorn trees are hermaphro-
ditic (the flowers have both male and 
female parts), and common buckthorn 
is dioecious (separate male and female 
plants). On glossy buckthorn and female 
common buckthorn, the pollinated 
flowers eventually become clusters of 
small, rounded, green fruits, which ripen 
to plump 0.5cm (1/4in) black berries 
by late summer, and persist on the tree 
until late winter. Most of the fruit falls 
directly beneath the parent plant, creating 
the dense stand of seedlings typical of 
common buckthorn. Birds and mice eat 
the fruit of both species, generally in late 
winter, as other food becomes scarce. 
The severe laxative effect of the fruit on 
birds helps distribute the seeds widely. 

Distribution and Habitat

Common buckthorn is both drought and 
shade tolerant, and can grow in a variety 
of habitats including open woods, thickets 
on exposed rocky sites, in fencerows, 

Common buckthorn leaves and berries 
(Rhamnus cathartica)
Photo Credit: Greg Bales
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abandoned fields and road edges. It is 
found on well-drained sands, clays, and 
poorly-drained soils, but prefers neutral 
to alkaline soils. Glossy buckthorn prefers 
wetter, less shaded areas and has become 
a problem in wetland sites as varied as 
sphagnum bogs, calcareous fens, sedge 
meadows and tamarack swamps.

Buckthorn is noted for prolific 
reproduction by seed. Under full sun 
conditions, it can produce seed a few 
years after establishment. Seedlings 
establish best in high light conditions, 
but can also germinate and grow in the 
shade. The seedlings have very rapid 
growth rates and resprout vigorously 
after cutting. Buckthorn seed germination 
is reduced under shading by mature 
shrubs; however, a carpet of germinating 
buckthorn seedlings usually appears after 
mature shrubs are removed. 

Ecological Impact

Common and glossy buckthorns’ 
popularity for use as shrubs in hedges 
resulted in widespread planting across 
the country, and their invasion of a 
variety of natural areas. Once established 
they can spread very quickly, creating a 
thick cover that will shade out native 
shrubs and plants. Dense even-aged 
buckthorn stands will prevent natural 
regeneration of native trees and shrubs. 
Buckthorn may also be allelopathic (e.g. 
its root-exuded chemicals can harm 
other species and prevent them from 
growing nearby), which means that once 
established, natural areas can contain 
almost exclusively buckthorn.

Common buckthorn concerned the 
agricultural community in years past 
because it is the alternate host of oat 

Common buckthorn stand (Rhamnus cathartica)
Photo Credit: Patrick Hodge

knotweed will still start to grow and poke 
against the tarps12. The old growth will 
need to be cleared away before tarps are 
used, since the canes can become sharp 
like knives when they’re dried and broken. 
Cut stems or new shoots must be disposed 
of properly (i.e. similar to the disposal 
measures suggested for garlic mustard). 
If they are left on the ground, they may 
resprout and begin to grow again. Another 
control technique is to dig out the rhizome 
clumps; this is best used in conjunction 
with another control method, since the 
plants will still grow from any rhizome 
fragment left in the soil13. 

AMUR, MORROW 
and TATARIAN 

HONEYSUCKLES
(Lonicera maackii, 

L. morrowii, L. tatarica)
These deciduous shrubs from Korea, 
China and Japan, grow 2-4.5m (6-15ft) 
tall and are commonly called “exotic 
bush honeysuckles.”

The short-stalked 2-6.5cm (1-2 ½in), egg-
shaped leaves are oppositely arranged 
along the stem. Mature stems are often 
hollow. Pairs of fragrant, tubular flowers 
less than an inch long are borne along the 
stem in the leaf axils. Flower color varies 
from creamy white to pink or crimson in 
some varieties of Tatarian honeysuckle. 
Flowering generally occurs from early to 
late spring, but varies for each species. 
The fruits are red to orange, with many-
seeded berries. It is possible to confuse 
native bush honeysuckles with these 
exotic species and cultivars - proper 
identification is necessary. Unlike 
the exotics, most of our native bush 
honeysuckles have solid stems.  

Exotic bush honeysuckles can rapidly 
invade and overtake a site, forming a dense 
shrub layer that crowds and shades out 
native plant species. They alter habitats by 
decreasing light availability, by depleting 
soil moisture and nutrients, and possibly 
by releasing toxic chemicals that prevent 
other plant species from growing in the 
vicinity. Exotic bush honeysuckles may 
compete with native bush honeysuckles 
for pollinators, resulting in reduced seed 

Honeysuckle leaves and berries (Lonicera spp.)
Photo Credit: Bill McIlveen

12  htp://www.gardeninglife.ca/articles/article/how-control-japanese-knotweed/
13. http://landscaping.about.com/cs/weedsdiseases/a/knotweed.htm



Japanese knotweed stand (Polygonum cuspidatum)
Photo Credit: Francine MacDonald
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rust, landing it a spot on the Ontario 
noxious weed list and leading to 
eradication programs in the 1970’s. 
As oat varieties with resistance to 
oat rust were developed, and land of 
lesser productivity was abandoned for 
agricultural uses, buckthorn flourished. 
More recent concerns are related to the 
soybean aphids, which lay their eggs on 
buckthorn and use it as an overwintering 
host plant. 

Control Recommendations

There are a variety of different control 
measures for buckthorn, both physical 
and chemical, with contradictory 
results. Buckthorn is most effectively 
controlled by recognizing isolated 
young plants early, and removing them 
before they can produce seed. With 
large infestations and limited time, 
the work required can seem daunting. 
It is important to develop a feasible, 
long-term strategy with the following 
considerations: 1) try to remove the 
most prolific seed-producers first 
– identify the fruit bearing trees in 
late autumn when they retain green 
leaves after other trees are dormant; 2) 
concentrate on high priority areas such 
as the most productive area of your 
woodlot or your favorite natural area; 3) 
consider dedicating a certain time each 
year – involve friends, family or make 
it a joint effort with a neighbor; and 4) 
buckthorn seeds in the soil can remain 
viable for up to five years. Follow-up 
control of seedlings that emerge after 
initial control efforts is important on 
all sites. With no follow-up control, 
buckthorn will undoubtedly return.

Mechanical Control Options

Fire: Fire can be an effective tool where 
feasible (e.g. where there are natural fire 
barriers around a plant community that 
is almost totally buckthorn). Regular 
prescribed fire will kill seedlings and shrubs 
of these species in fire-adapted upland and 
wetland  sites (e.g. fens, sedge meadows, 
marshes). Some control will usually be 
evident after the first burn; however, for 
complete control in established stands of 
buckthorn, burning yearly or every other 
year may be required for five to six years 
or more. Fire should not be used to control 
buckthorn if the ecological integrity of 
the site will be adversely affected (e.g. 
some bog communities). If landowners 
are considering fire as a control option, 
they must contact their municipality for 
permits, and remember to always follow 
safe burning practices. 

Japanese knotweed bamboo–like stems (Polygonum cuspidatum)
Photo Credit: Credit Valley Conservation Authority

Common buckthorn leaves and flowers 
(Rhamnus cathartica)

Photo Credit: Credit Valley Conservation Authority



Flooding: In wetlands, where the water 
table has been artificially lowered, 
restoration of water levels will often kill 
glossy buckthorn. Care should be taken 
not to flood sensitive plant communities 
by raising water levels higher than 
occurred historically.

Pulling: When the soil is moist, small 
plants up to 0.5m (2 ft) in height can 
often be pulled as you take regular walks 
through your property – as buckthorn 
grows, it puts down a deep root system 
very quickly. Larger plants can be dug 
or pulled using a weed wrench. Caution 
should be taken, as pulling buckthorn 
often results in coppicing or sprouting 
and, unless other measures (such as 
herbicides or fire) are used, this can 
worsen the problem dramatically (i.e. 
population can quintuple in five years).

Grazing: Livestock usually find 
buckthorn seedlings succulent and 
tasty, and will successfully control 
new regeneration in pastured areas 
once fence-line shrubs have been 
removed.

Mowing: Mowing can be a control 
option, but will need to be carried 
out in early and late summer for at 
least two to three consecutive years. 
Mowing will reduce stem numbers and 
vigor, leading to eventual mortality 
for most stems; however, mowing 
will also inhibit the development of 
other natural vegetation.

Cutting/Girdling: Cutting or girdling 
(a cut groove all of the way around the 
stem) are also control options. To be 
effective, cutting or girdling must be 

followed by an immediate application 
of herbicide to fresh stumps or girdled 
bands to prevent resprouting. A precise 
application of herbicide (e.g. from a 
small hand-pump bottle) allows this 
method to be employed at any time of 
the year, although the most effective 
time is generally considered to be late 
spring/early summer, near the end of 
the flowering period. The control of 
resprouts in the following year should 
be expected5.

Caution: Take care when removing 
buckthorn branches and stems. The small 
thorns are quite flexible when alive, but 
significantly harden and can inflict painful 
wounds when the plant dries out. It is best 
to pile the shrubs for burning when the plant 
material is still green, even if the burning is 
done at some time in the future. Check with 
your municipality for a burn permit. 

Chemical Control Options

The use of herbicide is considered to be 
the most effective tool for controlling 
buckthorn. Herbicides containing the active 
ingredient triclopyr* are recommended, 
as many commercial brands containing 
triclopyr have both buckthorn species listed 
on the label. 

Foliar (directly on the leaves) application 
of herbicides is recommended from the 
time that the shrub leafs out until mid-
July. If concerned about adjacent plants, 
herbicide can be used late in the growing 
season when buckthorns are still actively 
growing, while most native plants have 
already lost their leaves and are dormant. 
The buckthorn green leaves will provide 
easy recognition and allow for a thorough 

5  Vegetation Management Guideline, Exotic Buckthorns, Common buckthorn (Rhamnus cathartica L.), Glossy 
buckthorn (Rhamnus frangula L.) and Dahurian buckthorn (Rhamnus davurica Pall.), Vol. 1, No. 5 Approved 
02/06/90 by Randy Heidorn, Illinois Department of Conservation, 110 James Road, Spring Grove, Illinois 60081

JAPANESE 
KNOTWEED 

(Polygonum cuspidatum)
Japanese knotweed was initially introduced 
as an ornamental in the late 19th century and 
has since become an aggressive invader 
that can be found growing in southern and 
central Ontario. It is a semi-woody perennial 
plant that grows in large clumps, reaching 
heights of 1-3 m (3-10 ft). The hollow stems, 
reddish brown, with swollen nodes that give 
them a bamboo appearance, die back each 
fall leaving thick layers of stems and leaves, 
mulching out competitors. This plant 
requires a sunny environment and grows 
in a wide variety of soil types and moisture 
regimes – commonly growing on roadsides, 
rail-beds, stream-banks, old homesteads, 
and woodland edges. This is an aggressive 
plant that forms dense thickets; it displaces 
native species and threatens habitat, and the 
shoots and roots have been known to break 
through asphalt and concrete. 

Control Recommendations

This plant is aggressive and persistent, 
with no single known method for 
completely controlling it. It has been 
reported that repetitive cutting of 
the shoots as they appear may work 
over a period of several years11; it 
must be done two to three times per 
growing season for as long as 10 years. 
Application of herbicide to cut stems is 
reported to be most effective. Japanese 
knotweed appears on the label of several 
glyphosate*-based herbicides.

* Herbicide use disclaimer: 
Regulation 63/09 to Ontario’s 
Pesticides Act came into effect on 
April 22, 2009. This regulation brings 
many changes to how herbicides may 
be used.  Glyphosate (depending on 
the concentration) is listed as either a 
class 7 or class 8 herbicide, meaning 
that it is either banned unless the use 
is excepted or under controlled sale. 
There are exceptions for agricultural 
or forestry use as well as provisions 
for natural resource management, 
including invasive plant control, 
under certain circumstances.  Refer 
to the websites listed at the end of 
this guide or contact the Ontario 
Ministry of the Environment or the 
Ministry of Natural Resources for 
more information.

Another control method to consider is the 
use of heavy black plastic after cutting the 
plants to ground level. This plastic can also 
be put down before winter to control the 
plants before they start growing again in 
the spring. The plastic must be held down 
with bricks or other heavy materials, as the 

11  http://www.uofguelph.ca/pdc/Factshets/PDFs/123JapaneseKnotweed.pdf
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Japanese knotweed flowers (Polygonum cuspidatum)
Photo Credit: S.Brinker (OMNR)
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treatment, lessening the risk of affecting 
nontarget species with a nonselective 
herbicide. Consider using a backpack 
sprayer, or a small ATV mounted sprayer 
for larger areas.

Basal bark treatment can be used for 
smaller stems at any time of the year, but 
preferably during the growing season, with 
the herbicide painted or sprayed on the base 
of the trunk. 

Cutting stems of larger shrubs near ground 
level with a chain saw and treating them 
with herbicide successfully curbs sprouting. 
Herbicide must be applied to the stumps 
within 24 hours after cutting. Resprouts 
need to be cut and treated again, or sprayed 
by a hand sprayer directly on the foliage. 

* Herbicide use disclaimer: 
Regulation 63/09 to Ontario’s 
Pesticides Act came into effect on 
April 22, 2009. This regulation 
brings many changes to how 
herbicides may be used. Under the 
new regulation, triclopyr is listed 
as a class 9 herbicide, meaning 
that it is banned for use in Ontario 
unless the use is excepted. There 
are exceptions for agricultural or 
forestry use as well as provisions 
for natural resource management, 
including invasive plant control, 
under certain circumstances.  Refer 
to the websites listed at the end of 
this guide or contact the Ontario 
Ministry of the Environment or the 
Ministry of Natural Resources for 
more information.

be effective in controlling seedlings, 
which will sprout after the removal of 
mature plants9. 

When controlling giant hogweed, 
ensure you have several trash bags ready 
for disposing of the plant; the use of 
clear bags and “solarization” (leaving 
the bagged plants in direct sunlight for 
a week or more) are suggested. First, 
the flower heads should be removed 
and placed carefully in the trash bags, 
making sure not to drop any seeds. The 
bags should be sealed tightly and left to 
“solarize” to destroy the seed viability. 
If the infestation is small, the stems 
can be dug out (roots and all) and dried 
thoroughly before disposing them. 

Another control option for smaller 
infestations is to cut the stems at 
ground level and cover them with black 
plastic to keep them from regrowing, 
and to discourage new growth. The 
site should be monitored to ensure that 
the seedlings are not poking through 
the plastic. Infestations may require 
several years of follow-up control to 
exhaust the seed bank10. 

Glossy buckthorn leaves and berries (Rhamnus frangula)
Photo Credit: Bill McIlveen

9 http://dnr.metrokc.gov/wlr/LANDS/weeds/pdf/hogweed-control.pdf
10 http://www.hort.uconn.edu/cipwg/hogctrlw.html

Giant hogweed leaves (Heracleum mantegazzianum)
Photo Credit: John Benham

Giant hogweed mature plant 
(Heracleum mantegazzianum)

Photo Credit: John Benham



GARLIC MUSTARD 
(Alliara petiolata)

Description and Life History

Garlic mustard is native to Europe and 
was introduced to North America in the 
late 1800’s by early settlers. It is a cool-
season biennial herb, with all plants that 
survive the winter producing flowers and 
seeds in the second year. The new leaves 
emit the distinctive odour of garlic when 
crushed; however, this scent fades as 
the plant matures. Garlic mustard was 
historically eaten as a potherb green, 
especially during winter and early 
spring. It was considered useful for 
medicinal purposes, such as treating 
gangrene, ulcers, and was utilized for its 
high vitamin A and C content.

In the first year of its life cycle, the 
plant consists of a basal rosette (cluster 
of three or four leaves) of dark green 
and kidney-shaped leaves, 6-10cm 
(2-4in) diameter. In the second year, 

the plant has triangular and sharply- 
toothed leaves, 3-8cm (1-3in) diameter, 
alternately arranged along the stem. 
Several white flowers (four petals per 
flower) are clustered at the top of the 
second-year plant stems. Adult garlic 
mustard grows up to 1m (3ft) in height, 
and is the only plant of this height in our 
woodlands with white flowers in May. 
The fruits are slender, 2-6cm (.5-2in) 
long, capsules that hold 10-20 oblong, 
black seeds. Garlic mustard spreads 
entirely by seed, producing hundreds 
of seeds per plant. In southern Ontario, 
seed may remain viable in the soil for 
up to thirty years. 

Distribution and Habitat

Garlic mustard is now found in Quebec 
and Ontario, south to North Carolina and 
Kentucky, and in isolated populations in 
British Columbia, Nova Scotia, Prince 
Edward Island and New Brunswick6 
(WDNR, 2003). It grows in upland 
and floodplain forests, savannas, yards, 
and along roadsides. It thrives in shady 
conditions, but can also be found in full 
sun, and occurs in a wide variety of soils. 
The invasion of woodlands usually begins 
along trails or woodland edges where it can 
quickly invade any disturbed site, usually 
after seeds have been transported on boots 
or within the treads of vehicle tires. 

Ecological Impacts

This invasive plant has become 
established in many areas. It can enter 
and establish itself within a stable, 
healthy forest site. Garlic mustard 
produces hundreds of seeds (per plant), 
with clumps producing more than 62,000 
seeds per square metre.
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8 http://dnr.metrokc.gov/wlr/LANDS/weeds/hogweed.html6 http://dnr.wi.gov/invasives/fact/garlic.htm

Garlic mustard flowers (Alliara petiolata)
Photo Credit: Ken Towle

GIANT HOGWEED
(Heracleum 

mantegazzianum)
Giant hogweed (also known as giant 
cow parsnip) is a garden ornamental, 
originating from southwestern Asia that 
is naturalizing in North America, and 
becoming more common in southern 
Ontario. It is a very large perennial 
member of the parsley family that 
grows up to 5m (16ft) in height, with 
a purple-spotted, hollow green bristly 
stem. It has dark green, coarsely-
toothed leaves that can exceed 2.5m 
(8ft) in length at the base of the plant. 
It also has large, umbrella shaped 
clusters, called umbels, (up to 0.75m 
across) of small white flowers. A single 
plant can produce over 100,000 seeds. 
The seeds can remain viable in the soil 
for up to seven years. Giant hogweed 
looks very similar to our native plant 

species cow parsnip and Angelica. The 
best way to tell the difference is by size 
(both native species are much smaller), 
and the purple splotches or spots on the 
stem of giant hogweed. 

Giant hogweed’s clear, watery 
sap contains toxins that cause 
photodermatitis (skin becomes 
extremely sensitive to sunlight). Skin 
contact, followed by exposure to 
sunlight, produces painful, burning 
blisters that can cause severe irritation, 
dermatitis, and develop into purplish 
or blackened scars. It can also cause 
temporary or permanent blindness 
following eye contact8. If you 
accidentally come in contact with 
giant hogweed sap, wash the area 
immediately with soap and water, 
avoid sunlight exposure to that area, 
and seek medical attention. 

Control Recommendations

Control methods involve cutting and 
proper disposal of the plant (taking 
care to avoid contact with the sap) or 
the use of herbicide. Use EXTREME 
CARE when attempting to control 
this plant. It is suggested that anyone 
working to control giant hogweed wear 
eye protection, waterproof gloves, 
and protective clothing (long sleeves, 
long pants, closed-toe shoes). A weed-
whacker should never be used to control 
giant hogweed, as the sap may splatter 
when the stems are cut. A long sharp 
serrated knife is the best tool to use. It 
should be noted that mowing does not 
control established giant hogweed; it 
simply causes resprouts to appear from 
the rootstalk. However, mowing may 

Giant hogweed flower umbels 
(Heracleum mantegazzianum)
Photo Credit: Karen Rimmer
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herbaceous plants can exist underneath 
the solid canopy of a mature Norway 
maple stand, the soil beneath the trees 
tends to be bare and subject to erosion. 
There are indications that this tree also 
has allelopathic properties that inhibit the 
growth of other species in its proximity.

Control Recommendations 

Mechanical: The use of a weed wrench 
to pull young trees out of the ground is 
effective, or small saplings may be pulled 
by hand. Larger saplings can be dug out, 
ensuring that all root systems are removed 
as well. Cutting may be effective, provided 
resprouts are also controlled. 

Chemical: Girdling the trunk followed 
by the use of herbicide will also kill 
Norway maples. Cutting the tree at 
the base and applying herbicide to the 
stump will discourage resprouting.

* Herbicide use disclaimer: 
Regulation 63/09 to Ontario’s 
Pesticides Act came into effect on 
April 22, 2009. This regulation 
brings many changes to how 
herbicides may be used.  There 
are exceptions for agricultural or 
forestry use as well as provisions 
for natural resource management, 
including invasive plant control, 
under certain circumstances.  Refer 
to the websites listed at the end of 
this guide or contact the Ontario 
Ministry of the Environment or the 
Ministry of Natural Resources for 
more information.

The best long-term control method is to 
phase out the use of Norway maple as 
a street and garden tree, and substitute 
native trees such as sugar or red maple. 

It is a major threat to native woodland flora 
and the wildlife that depend on it. Garlic 
mustard is able to self-pollinate; a single 
plant can propagate a large population 
in a few years. It begins growing early 
in the spring while native plants are still 
dormant in the ground. Once established, 
garlic mustard populations double in size 
every four years, and can displace native 
woodland wildflowers such as trilliums 
and trout lilies within ten years. Garlic 
mustard produces several phytotoxic 
chemicals that may affect the health of 
nearby native plants. The roots contain 
sinigrin that may interfere with the function 
of the mycorrhizae (beneficial root fungi)
necessary for the long-term survival and 
health of many native plants.

Control Recommendations

Cooperation with surrounding landowners 
is required to prevent established garlic 
mustard colonies from spreading into new 
areas. Think about limiting your travel 
through infested areas to established trails. 
Take the trouble to remove seeds from 
your boots and clothes, pets, bicycle and 
other equipment when coming out of 
infested areas, as the seeds can remain 
viable for many years and could start new 
populations where you travel. Logging 
equipment and other machinery should be 
power-washed before moving from one 
site to another.

Two basic monitoring/control measures 
are effective for garlic mustard. The first is 
to focus on identifying and eradicating new 
(or satellite) infestations before a seed bank 
is established. Monitoring for this plant 
should be focused along trails, roadways 
and field edges, particularly in public and 
recreational areas. The second measure is 
the more difficult task of eradicating longer, 
established “invasion fronts”. Garlic 
mustard can easily invade disturbed sites; 
disturbances should be minimized to soil 

and vegetation found near these invasion 
fronts. As garlic mustard areas are treated, 
new garlic mustard plants germinating 
from the seeds present in the soil must 
be controlled for several years (seeds can 
remain viable for at least five years).

Options

Cutting: Garlic mustard control will produce 
better results if the plant is removed before 
it sets seed. Cutting the flowering plants at 
ground level may be effective in killing the 
plant and removing the future seed source, 
whereas cutting above the ground allows 
some of the plants to survive and release 
seed. However, resprouts may occur, so it is 
best to wait until just before the plant goes 
to seed, usually in June, to ensure that the 
cut garlic mustard won’t resprout. Cutting 
with weed-whip equipment is effective as 
long as care is taken to cut the plant stems 
at ground level.

Pulling: Small patches may also be pulled 
(especially in sandy soils), but take care 
to shake the attached soil from the roots Difference between Norway maple (left) and Sugar maple (right) leaves

Photo Credit: Ken Towle

Garlic mustard basal rosettes (Alliara petiolata)
Photos Credit: Ken Towle



longer than wide. Leaves remain green 
until early November when they will turn 
a bright yellow; although some cultivars, 
such as Crimson King, are a rich maroon 
color all summer. In mid to late-April as 
the leaves are expanding, the yellowish-
green flowers of Norway maple appear in 
stalked clusters. The fruit of the Norway 
maple is a double samara; wings are at 
a conspicuously wider angle (diverging 
at nearly 180 degrees) than sugar maple. 
The seeds mature in September and 
are dispersed by wind. They germinate 
readily, even in dense shade, and 
seedlings grow quickly. 

Distribution and Habitat

Norway maple was first introduced to 
North America from Europe in the mid-
1700’s for cultivation as an ornamental 
tree, and has become one of the most 
popular trees for city plantings. It was 
used widely across North America as a 
replacement for the thousands of street 
trees lost to Dutch elm disease in the 

1930’s and 40’s. It is a fast-growing 
species that is adaptable to a wide variety 
of urban sites and more tolerant to urban 
stresses than many native trees. Many 
cultivars have been developed, including 
purple-leaved and columnar forms. 

Ecological Impacts

The ability of Norway maple to grow 
in deep shade makes it particularly 
threatening to native forest habitats. It 
commonly invades natural areas in cities 
(some Toronto ravines are now infested), 
because of its general landscaping use by 
homeowners and municipalities. In fact, 
Norway maples have become so good 
at establishing themselves, the outskirts 
of many New England cities and large 
towns have stands of this species and little 
else7. Seedlings from Norway maple can 
form a thick mat and will choke out the 
natural regeneration of other native tree 
species. The tree is very efficient in using 
water and nutrients. Since few species of 

Norway maple milky sap (Acer platanoides)
Photo Credit: Credit Valley Conservation Authority

7 http://www.unh.edu/neeg/normape.html

Norway maple seeds (Double samaras)
Photo Credit: Bill McIlveen
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and tamp the disturbed soil after pulling 
the plant or you may get tenfold increases 
in seed germination the next year. Pulling 
garlic mustard from heavier soils (e.g. 
clay and clay loams) may cause the plant 
to snap off at or below the root crown, 
allowing it to send up new flower stalks. 
Take care when pulling garlic mustard, 
the best time to pull is when they have 
just started flowering, but before the 
seeds have been produced. 

NOTE: The cut or pulled flower stems can 
still form viable seeds if left laying on the 
ground; therefore, they must be removed 
from the site and disposed of properly. 
Proper disposal may include placing the 
plants carefully in garbage bags and closing 
them tightly to be sent to the landfill. Never 
put garlic mustard in your compost pile, as 
it could continue to grow. Check with your 
municipality for disposal advice, as some 
may have programs in place to collect and 
dispose of garlic mustard. 

Chemical: Chemical control using 
herbicide* is effective when applied in the 
fall or early spring to the dormant garlic 
mustard rosettes (first year plants). NOTE: 
Garlic mustard seedlings that appear after 
an application will not be affected by the 
herbicide. The fall is the preferred season 
for control – most native plants are dormant 
and applications of herbicide can continue 
until the first frost.

* Herbicide use disclaimer: 
Regulation 63/09 to Ontario’s 
Pesticides Act came into effect on 
April 22, 2009. This regulation 
brings many changes to how 
herbicides may be used.  There 
are exceptions for agricultural or 
forestry use as well as provisions 
for natural resource management, 
including invasive plant control, 
under certain circumstances.  Refer 

to the websites listed at the end of 
this guide or contact the Ontario 
Ministry of the Environment or the 
Ministry of Natural Resources for 
more information.

Biological: The search for biological 
controls is ongoing, with several insects 
that feed on it in its natural range being 
studied. However, before any biological 
controls can be used, it must be determined 
that any potential insect introduced to North 
America will feed only on garlic mustard, 
and will not become invasive itself.

Native Species/Soil Modification: If 
possible, plant a combination of early 
season wildflowers (e.g. bloodroot - 
Sanguinaria canadensis) and large leaved 
species (e.g. mayapple - Podophylum 
peltatum) to out compete garlic mustard. 
In older infestations, you will likely need to 
restore mycorrhizae (beneficial root fungi) 
and plant these species at a higher density of 
10-12 plants/m2; in newer infestations (less 
than five years), no mycorrhizae may be 
needed and planting densities can be lower 
(5-9 plants/m2).

Garlic mustard seed pods (Alliara petiolata)
Photo Credit: Bill McIlveen



DOG-STRANGLING 
VINE 

(Cynanchum louiseae 
[Vincetoxicum 

nigrum], C. rossicum) 
Description and Life History

Dog-strangling vine, also known as 
swallowwort, describes two invasive 
plant species (black swallowwort 
-Cynanchum louiseae [Vincetoxicum 
nigrum] and pale swallowwort - 
Cynanchum [Vincetoxicum] rossicum) 
from Eurasia that are members of the 
milkweed family. For the purpose of this 
guide, both of the plants will collectively 
be called dog-strangling vine. These 
herbaceous perennial vines can grow 
from 1-2m (3-6.5ft) in height by twining 
onto trees and other plants. In open 
areas these plants tend to twine around 
each other, forming dense colonies that 
appear to “strangle” other plants and 
small trees. Their leaves are yellowish-
green to dark green, oppositely arranged, 
oval to oblong in shape, and 5-10cm long 
with rounded bases and pointed tips. 

Flowering begins late June and produces 
small pink to maroon (C. rossicum) or 
purple-brown to dark purple flowers 
(C. louiseae) located in small clusters 
at the tips of stems and leaf axils. The 
fruit are thin 4-6cm (1.5-2.5in) long pods 
that split open in late August, releasing 
numerous fluffy white seeds similar to 
our native milkweed. Thick infestations 
in full sunlight can produce up to 30,000 
seeds per square metre. These species 
have extensive rooting systems that 
allow them to resprout after cutting 
above ground shoots. 

Distribution and Habitat

Dog-strangling vine can grow in a wide 
range of habitats; it prefers open sunny 
areas, but will grow very well in filtered 
shade, especially C. rossicum (e.g. within 
pine plantations or forest understories). 
It grows in ravines, hillsides, waste 
areas, fence lines, and travel and utility 
corridors. It is a perennial plant that 
reproduces by seed. 

The earliest records indicate that this 
plant was introduced to the northeastern 
United States in the mid-1800’s. It may 
have been introduced to Ontario from 
the Experimental Farm in Ottawa, where 
the fluffy white seeds were being tested 
as possible life-jacket filler. It has been 
present in the Toronto area for many 
decades, and continues to spread at an 
increasing rate throughout southern and 
central Ontario. 

Ecological Impact

Both species of dog-strangling vine 
form dense colonies that compete 
and overwhelm ground vegetation in 
open and semi-open habitats. Many 
environments, including prairies, 
alvars, shorelines, conifer plantations 
and natural forests are being affected. 

Biological: There are currently 
biological controls such as insects 
and diseases being investigated for 
dog-strangling vine; however, none 
have yet been approved for wide-scale 
use. Before biological controls are 
released, it must be proven that they 
will not affect other species, and will 
not become invasive themselves. 

Dog-strangling vine is a plant that is 
difficult to control, with no single method 
or combination of methods able to 
completely eradicate this forest invader. 
The hope for the future is that various 
biological control agents, including 
insects and diseases, can be found and 
introduced that will slow the spread and 
limit the invasiveness of this plant. It 
may take several years before any such 
biological controls can be released. 

NORWAY MAPLE 
(Acer platanoides)

Description and Life History

Norway maple (which has many 
cultivars) is a small to medium sized 
deciduous tree with a broad, rounded 
crown. It can readily be distinguished 
from other maples because the leaves 
and twigs ooze milky sap when cut or 
torn. Norway maple can be 15-18m (50-
60ft) in height, with a branch spread 
often equal to its height when growing 
in the open. Young bark is smooth and 
gray-brown in color, with mature bark 
having firm, tight, intersecting ridges. 
Twigs are stout, brown, with green buds 
and overlapping bud scales. Norway 
maple has dark green leaves with five to 
seven lobes, with the leaves being wider 
than they are long. Sugar maple leaves 
have three to five lobes and are generally 

Norway maple leaves (Acer platanoides)
Photo Credit: Credit Valley Conservation Authority
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Dog-strangling vine flowers (Cynanchum louiseae 
[Vincetoxicum nigrum], rossicum)

Photo Credit: Ken Towle
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The spread of these two species is 
expected to increase across Canada 
(and North America), expanding 
rapidly into new areas as more colonies 
are established. Dog-strangling vine 
may have a harmful effect on Monarch 
butterfly populations. Monarchs may 
lay their eggs on dog-strangling vine, 
resulting in the death of the larvae 
(although how much egg deposition 
occurs on these plants is still unclear). 

Control Recommendations

Landowners should learn to identify dog-
strangling vine and monitor their property 
and adjacent lands in cooperation with 
neighboring landowners to prevent this 
plant from becoming established. As seed 
dispersal is by wind, there is an increased 
need to be vigilant and survey property, 
especially in the late summer when these 
plants are easiest to identify (the plants 
turn a bright yellow and seed pods are 
easily seen). Think about limiting your 
travel through areas infested with dog-
strangling vine during seed dispersal. 
Take the trouble to remove seeds from 

your boots and clothes, pets, bicycle and 
other equipment when coming out of 
infested areas, as they may remain viable 
for up to five years and could start new 
populations where you travel. Logging 
equipment and other machinery should 
be power-washed before moving from 
one site to another.

Options

Chemical: Larger infestations can be 
controlled by applying herbicide twice 
during the growing season: at the onset of 
flowering, and again later in the season. 
Follow-up treatments may be required 
for three or more years to eliminate 
surviving plants and new seedlings. 
Retreatments alternating with different 
herbicides are recommended, as the 
surviving plants may build a resistance 
to any single herbicide. Currently, the 
only herbicides recommended for dog-
strangling vine and having it listed on the 
label are those containing imazapyr*.

* Herbicide use disclaimer: 
Regulation 63/09 to Ontario’s 
Pesticides Act came into effect on 
April 22, 2009. This regulation 
brings many changes to how 
herbicides may be used. Under the 
new regulation, Imazapyr is listed 
as a class 9 herbicide, meaning 
it is banned for use in Ontario 
unless the use is excepted. There 
are exceptions for agricultural or 
forestry use as well as provisions 
for natural resource management, 
including invasive plant control, 
under certain circumstances.  Refer 
to the websites listed at the end of 
this guide or contact the Ontario 
Ministry of the Environment or the 
Ministry of Natural Resources for 
more information.

Mowing/Cutting: Mowing/cutting 
and burning are generally ineffective; 
however, persistent mowing before it 
goes to seed may help limit its spread 
if conducted over several years. If 
plants are mowed, covering the area 

with competitive mulch may restrict 
the plant from resprouting, but is not 
very aesthetically pleasing. 

Pulling/Digging: Gardeners can either 
control dog-strangling vine by digging 
it out or pulling it out. Digging up the 
entire plant, roots and all, may result 
in the eradication of the plant if it is 
in the first year of establishment. Care 
must be taken as the plant can resprout 
from buds on the rootstock if any 
are left in the ground. By the second 
year, manually pulling or digging the 
plant becomes more difficult because 
the roots become stronger and larger. 
Seed spread can be controlled if the 
plant is cut back or pulled before it 
goes to seed. To be the most effective, 
dog-strangling vine needs to be cut/
pulled before the seed pods are well-
developed; you will need to do this 
more than once during a season, as the 
plants can regrow and produce more 
pods. If you wait until just before the 
seeds shed, the plant material must be 
bagged and removed.

Dog-Strangling Vine (Cynanchum louiseae [Vincetoxicum nigrum], rossicum)
Photo Credit: Greg Bales

Dog-strangling vine leaves & seed pods 
(Cynanchum Louiseae [Vincetoxicum nigrum], rossicum)
Photo Credit: Greg Bales

Dog-strangling vine  (Cynanchum louiseae 
[Vincetoxicum nigrum], rossicum)
Photo Credit: Hayley Anderson
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DOG-STRANGLING 
VINE 

(Cynanchum louiseae 
[Vincetoxicum 

nigrum], C. rossicum) 
Description and Life History

Dog-strangling vine, also known as 
swallowwort, describes two invasive 
plant species (black swallowwort 
-Cynanchum louiseae [Vincetoxicum 
nigrum] and pale swallowwort - 
Cynanchum [Vincetoxicum] rossicum) 
from Eurasia that are members of the 
milkweed family. For the purpose of this 
guide, both of the plants will collectively 
be called dog-strangling vine. These 
herbaceous perennial vines can grow 
from 1-2m (3-6.5ft) in height by twining 
onto trees and other plants. In open 
areas these plants tend to twine around 
each other, forming dense colonies that 
appear to “strangle” other plants and 
small trees. Their leaves are yellowish-
green to dark green, oppositely arranged, 
oval to oblong in shape, and 5-10cm long 
with rounded bases and pointed tips. 

Flowering begins late June and produces 
small pink to maroon (C. rossicum) or 
purple-brown to dark purple flowers 
(C. louiseae) located in small clusters 
at the tips of stems and leaf axils. The 
fruit are thin 4-6cm (1.5-2.5in) long pods 
that split open in late August, releasing 
numerous fluffy white seeds similar to 
our native milkweed. Thick infestations 
in full sunlight can produce up to 30,000 
seeds per square metre. These species 
have extensive rooting systems that 
allow them to resprout after cutting 
above ground shoots. 

Distribution and Habitat

Dog-strangling vine can grow in a wide 
range of habitats; it prefers open sunny 
areas, but will grow very well in filtered 
shade, especially C. rossicum (e.g. within 
pine plantations or forest understories). 
It grows in ravines, hillsides, waste 
areas, fence lines, and travel and utility 
corridors. It is a perennial plant that 
reproduces by seed. 

The earliest records indicate that this 
plant was introduced to the northeastern 
United States in the mid-1800’s. It may 
have been introduced to Ontario from 
the Experimental Farm in Ottawa, where 
the fluffy white seeds were being tested 
as possible life-jacket filler. It has been 
present in the Toronto area for many 
decades, and continues to spread at an 
increasing rate throughout southern and 
central Ontario. 

Ecological Impact

Both species of dog-strangling vine 
form dense colonies that compete 
and overwhelm ground vegetation in 
open and semi-open habitats. Many 
environments, including prairies, 
alvars, shorelines, conifer plantations 
and natural forests are being affected. 

Biological: There are currently 
biological controls such as insects 
and diseases being investigated for 
dog-strangling vine; however, none 
have yet been approved for wide-scale 
use. Before biological controls are 
released, it must be proven that they 
will not affect other species, and will 
not become invasive themselves. 

Dog-strangling vine is a plant that is 
difficult to control, with no single method 
or combination of methods able to 
completely eradicate this forest invader. 
The hope for the future is that various 
biological control agents, including 
insects and diseases, can be found and 
introduced that will slow the spread and 
limit the invasiveness of this plant. It 
may take several years before any such 
biological controls can be released. 

NORWAY MAPLE 
(Acer platanoides)

Description and Life History

Norway maple (which has many 
cultivars) is a small to medium sized 
deciduous tree with a broad, rounded 
crown. It can readily be distinguished 
from other maples because the leaves 
and twigs ooze milky sap when cut or 
torn. Norway maple can be 15-18m (50-
60ft) in height, with a branch spread 
often equal to its height when growing 
in the open. Young bark is smooth and 
gray-brown in color, with mature bark 
having firm, tight, intersecting ridges. 
Twigs are stout, brown, with green buds 
and overlapping bud scales. Norway 
maple has dark green leaves with five to 
seven lobes, with the leaves being wider 
than they are long. Sugar maple leaves 
have three to five lobes and are generally 

Norway maple leaves (Acer platanoides)
Photo Credit: Credit Valley Conservation Authority
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Dog-strangling vine flowers (Cynanchum louiseae 
[Vincetoxicum nigrum], rossicum)

Photo Credit: Ken Towle



longer than wide. Leaves remain green 
until early November when they will turn 
a bright yellow; although some cultivars, 
such as Crimson King, are a rich maroon 
color all summer. In mid to late-April as 
the leaves are expanding, the yellowish-
green flowers of Norway maple appear in 
stalked clusters. The fruit of the Norway 
maple is a double samara; wings are at 
a conspicuously wider angle (diverging 
at nearly 180 degrees) than sugar maple. 
The seeds mature in September and 
are dispersed by wind. They germinate 
readily, even in dense shade, and 
seedlings grow quickly. 

Distribution and Habitat

Norway maple was first introduced to 
North America from Europe in the mid-
1700’s for cultivation as an ornamental 
tree, and has become one of the most 
popular trees for city plantings. It was 
used widely across North America as a 
replacement for the thousands of street 
trees lost to Dutch elm disease in the 

1930’s and 40’s. It is a fast-growing 
species that is adaptable to a wide variety 
of urban sites and more tolerant to urban 
stresses than many native trees. Many 
cultivars have been developed, including 
purple-leaved and columnar forms. 

Ecological Impacts

The ability of Norway maple to grow 
in deep shade makes it particularly 
threatening to native forest habitats. It 
commonly invades natural areas in cities 
(some Toronto ravines are now infested), 
because of its general landscaping use by 
homeowners and municipalities. In fact, 
Norway maples have become so good 
at establishing themselves, the outskirts 
of many New England cities and large 
towns have stands of this species and little 
else7. Seedlings from Norway maple can 
form a thick mat and will choke out the 
natural regeneration of other native tree 
species. The tree is very efficient in using 
water and nutrients. Since few species of 

Norway maple milky sap (Acer platanoides)
Photo Credit: Credit Valley Conservation Authority

7 http://www.unh.edu/neeg/normape.html

Norway maple seeds (Double samaras)
Photo Credit: Bill McIlveen
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and tamp the disturbed soil after pulling 
the plant or you may get tenfold increases 
in seed germination the next year. Pulling 
garlic mustard from heavier soils (e.g. 
clay and clay loams) may cause the plant 
to snap off at or below the root crown, 
allowing it to send up new flower stalks. 
Take care when pulling garlic mustard, 
the best time to pull is when they have 
just started flowering, but before the 
seeds have been produced. 

NOTE: The cut or pulled flower stems can 
still form viable seeds if left laying on the 
ground; therefore, they must be removed 
from the site and disposed of properly. 
Proper disposal may include placing the 
plants carefully in garbage bags and closing 
them tightly to be sent to the landfill. Never 
put garlic mustard in your compost pile, as 
it could continue to grow. Check with your 
municipality for disposal advice, as some 
may have programs in place to collect and 
dispose of garlic mustard. 

Chemical: Chemical control using 
herbicide* is effective when applied in the 
fall or early spring to the dormant garlic 
mustard rosettes (first year plants). NOTE: 
Garlic mustard seedlings that appear after 
an application will not be affected by the 
herbicide. The fall is the preferred season 
for control – most native plants are dormant 
and applications of herbicide can continue 
until the first frost.

* Herbicide use disclaimer: 
Regulation 63/09 to Ontario’s 
Pesticides Act came into effect on 
April 22, 2009. This regulation 
brings many changes to how 
herbicides may be used.  There 
are exceptions for agricultural or 
forestry use as well as provisions 
for natural resource management, 
including invasive plant control, 
under certain circumstances.  Refer 

to the websites listed at the end of 
this guide or contact the Ontario 
Ministry of the Environment or the 
Ministry of Natural Resources for 
more information.

Biological: The search for biological 
controls is ongoing, with several insects 
that feed on it in its natural range being 
studied. However, before any biological 
controls can be used, it must be determined 
that any potential insect introduced to North 
America will feed only on garlic mustard, 
and will not become invasive itself.

Native Species/Soil Modification: If 
possible, plant a combination of early 
season wildflowers (e.g. bloodroot - 
Sanguinaria canadensis) and large leaved 
species (e.g. mayapple - Podophylum 
peltatum) to out compete garlic mustard. 
In older infestations, you will likely need to 
restore mycorrhizae (beneficial root fungi) 
and plant these species at a higher density of 
10-12 plants/m2; in newer infestations (less 
than five years), no mycorrhizae may be 
needed and planting densities can be lower 
(5-9 plants/m2).

Garlic mustard seed pods (Alliara petiolata)
Photo Credit: Bill McIlveen
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herbaceous plants can exist underneath 
the solid canopy of a mature Norway 
maple stand, the soil beneath the trees 
tends to be bare and subject to erosion. 
There are indications that this tree also 
has allelopathic properties that inhibit the 
growth of other species in its proximity.

Control Recommendations 

Mechanical: The use of a weed wrench 
to pull young trees out of the ground is 
effective, or small saplings may be pulled 
by hand. Larger saplings can be dug out, 
ensuring that all root systems are removed 
as well. Cutting may be effective, provided 
resprouts are also controlled. 

Chemical: Girdling the trunk followed 
by the use of herbicide will also kill 
Norway maples. Cutting the tree at 
the base and applying herbicide to the 
stump will discourage resprouting.

* Herbicide use disclaimer: 
Regulation 63/09 to Ontario’s 
Pesticides Act came into effect on 
April 22, 2009. This regulation 
brings many changes to how 
herbicides may be used.  There 
are exceptions for agricultural or 
forestry use as well as provisions 
for natural resource management, 
including invasive plant control, 
under certain circumstances.  Refer 
to the websites listed at the end of 
this guide or contact the Ontario 
Ministry of the Environment or the 
Ministry of Natural Resources for 
more information.

The best long-term control method is to 
phase out the use of Norway maple as 
a street and garden tree, and substitute 
native trees such as sugar or red maple. 

It is a major threat to native woodland flora 
and the wildlife that depend on it. Garlic 
mustard is able to self-pollinate; a single 
plant can propagate a large population 
in a few years. It begins growing early 
in the spring while native plants are still 
dormant in the ground. Once established, 
garlic mustard populations double in size 
every four years, and can displace native 
woodland wildflowers such as trilliums 
and trout lilies within ten years. Garlic 
mustard produces several phytotoxic 
chemicals that may affect the health of 
nearby native plants. The roots contain 
sinigrin that may interfere with the function 
of the mycorrhizae (beneficial root fungi)
necessary for the long-term survival and 
health of many native plants.

Control Recommendations

Cooperation with surrounding landowners 
is required to prevent established garlic 
mustard colonies from spreading into new 
areas. Think about limiting your travel 
through infested areas to established trails. 
Take the trouble to remove seeds from 
your boots and clothes, pets, bicycle and 
other equipment when coming out of 
infested areas, as the seeds can remain 
viable for many years and could start new 
populations where you travel. Logging 
equipment and other machinery should be 
power-washed before moving from one 
site to another.

Two basic monitoring/control measures 
are effective for garlic mustard. The first is 
to focus on identifying and eradicating new 
(or satellite) infestations before a seed bank 
is established. Monitoring for this plant 
should be focused along trails, roadways 
and field edges, particularly in public and 
recreational areas. The second measure is 
the more difficult task of eradicating longer, 
established “invasion fronts”. Garlic 
mustard can easily invade disturbed sites; 
disturbances should be minimized to soil 

and vegetation found near these invasion 
fronts. As garlic mustard areas are treated, 
new garlic mustard plants germinating 
from the seeds present in the soil must 
be controlled for several years (seeds can 
remain viable for at least five years).

Options

Cutting: Garlic mustard control will produce 
better results if the plant is removed before 
it sets seed. Cutting the flowering plants at 
ground level may be effective in killing the 
plant and removing the future seed source, 
whereas cutting above the ground allows 
some of the plants to survive and release 
seed. However, resprouts may occur, so it is 
best to wait until just before the plant goes 
to seed, usually in June, to ensure that the 
cut garlic mustard won’t resprout. Cutting 
with weed-whip equipment is effective as 
long as care is taken to cut the plant stems 
at ground level.

Pulling: Small patches may also be pulled 
(especially in sandy soils), but take care 
to shake the attached soil from the roots Difference between Norway maple (left) and Sugar maple (right) leaves

Photo Credit: Ken Towle

Garlic mustard basal rosettes (Alliara petiolata)
Photos Credit: Ken Towle



GARLIC MUSTARD 
(Alliara petiolata)

Description and Life History

Garlic mustard is native to Europe and 
was introduced to North America in the 
late 1800’s by early settlers. It is a cool-
season biennial herb, with all plants that 
survive the winter producing flowers and 
seeds in the second year. The new leaves 
emit the distinctive odour of garlic when 
crushed; however, this scent fades as 
the plant matures. Garlic mustard was 
historically eaten as a potherb green, 
especially during winter and early 
spring. It was considered useful for 
medicinal purposes, such as treating 
gangrene, ulcers, and was utilized for its 
high vitamin A and C content.

In the first year of its life cycle, the 
plant consists of a basal rosette (cluster 
of three or four leaves) of dark green 
and kidney-shaped leaves, 6-10cm 
(2-4in) diameter. In the second year, 

the plant has triangular and sharply- 
toothed leaves, 3-8cm (1-3in) diameter, 
alternately arranged along the stem. 
Several white flowers (four petals per 
flower) are clustered at the top of the 
second-year plant stems. Adult garlic 
mustard grows up to 1m (3ft) in height, 
and is the only plant of this height in our 
woodlands with white flowers in May. 
The fruits are slender, 2-6cm (.5-2in) 
long, capsules that hold 10-20 oblong, 
black seeds. Garlic mustard spreads 
entirely by seed, producing hundreds 
of seeds per plant. In southern Ontario, 
seed may remain viable in the soil for 
up to thirty years. 

Distribution and Habitat

Garlic mustard is now found in Quebec 
and Ontario, south to North Carolina and 
Kentucky, and in isolated populations in 
British Columbia, Nova Scotia, Prince 
Edward Island and New Brunswick6 
(WDNR, 2003). It grows in upland 
and floodplain forests, savannas, yards, 
and along roadsides. It thrives in shady 
conditions, but can also be found in full 
sun, and occurs in a wide variety of soils. 
The invasion of woodlands usually begins 
along trails or woodland edges where it can 
quickly invade any disturbed site, usually 
after seeds have been transported on boots 
or within the treads of vehicle tires. 

Ecological Impacts

This invasive plant has become 
established in many areas. It can enter 
and establish itself within a stable, 
healthy forest site. Garlic mustard 
produces hundreds of seeds (per plant), 
with clumps producing more than 62,000 
seeds per square metre.
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8 http://dnr.metrokc.gov/wlr/LANDS/weeds/hogweed.html6 http://dnr.wi.gov/invasives/fact/garlic.htm

Garlic mustard flowers (Alliara petiolata)
Photo Credit: Ken Towle

GIANT HOGWEED
(Heracleum 

mantegazzianum)
Giant hogweed (also known as giant 
cow parsnip) is a garden ornamental, 
originating from southwestern Asia that 
is naturalizing in North America, and 
becoming more common in southern 
Ontario. It is a very large perennial 
member of the parsley family that 
grows up to 5m (16ft) in height, with 
a purple-spotted, hollow green bristly 
stem. It has dark green, coarsely-
toothed leaves that can exceed 2.5m 
(8ft) in length at the base of the plant. 
It also has large, umbrella shaped 
clusters, called umbels, (up to 0.75m 
across) of small white flowers. A single 
plant can produce over 100,000 seeds. 
The seeds can remain viable in the soil 
for up to seven years. Giant hogweed 
looks very similar to our native plant 

species cow parsnip and Angelica. The 
best way to tell the difference is by size 
(both native species are much smaller), 
and the purple splotches or spots on the 
stem of giant hogweed. 

Giant hogweed’s clear, watery 
sap contains toxins that cause 
photodermatitis (skin becomes 
extremely sensitive to sunlight). Skin 
contact, followed by exposure to 
sunlight, produces painful, burning 
blisters that can cause severe irritation, 
dermatitis, and develop into purplish 
or blackened scars. It can also cause 
temporary or permanent blindness 
following eye contact8. If you 
accidentally come in contact with 
giant hogweed sap, wash the area 
immediately with soap and water, 
avoid sunlight exposure to that area, 
and seek medical attention. 

Control Recommendations

Control methods involve cutting and 
proper disposal of the plant (taking 
care to avoid contact with the sap) or 
the use of herbicide. Use EXTREME 
CARE when attempting to control 
this plant. It is suggested that anyone 
working to control giant hogweed wear 
eye protection, waterproof gloves, 
and protective clothing (long sleeves, 
long pants, closed-toe shoes). A weed-
whacker should never be used to control 
giant hogweed, as the sap may splatter 
when the stems are cut. A long sharp 
serrated knife is the best tool to use. It 
should be noted that mowing does not 
control established giant hogweed; it 
simply causes resprouts to appear from 
the rootstalk. However, mowing may 

Giant hogweed flower umbels 
(Heracleum mantegazzianum)
Photo Credit: Karen Rimmer
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treatment, lessening the risk of affecting 
nontarget species with a nonselective 
herbicide. Consider using a backpack 
sprayer, or a small ATV mounted sprayer 
for larger areas.

Basal bark treatment can be used for 
smaller stems at any time of the year, but 
preferably during the growing season, with 
the herbicide painted or sprayed on the base 
of the trunk. 

Cutting stems of larger shrubs near ground 
level with a chain saw and treating them 
with herbicide successfully curbs sprouting. 
Herbicide must be applied to the stumps 
within 24 hours after cutting. Resprouts 
need to be cut and treated again, or sprayed 
by a hand sprayer directly on the foliage. 

* Herbicide use disclaimer: 
Regulation 63/09 to Ontario’s 
Pesticides Act came into effect on 
April 22, 2009. This regulation 
brings many changes to how 
herbicides may be used. Under the 
new regulation, triclopyr is listed 
as a class 9 herbicide, meaning 
that it is banned for use in Ontario 
unless the use is excepted. There 
are exceptions for agricultural or 
forestry use as well as provisions 
for natural resource management, 
including invasive plant control, 
under certain circumstances.  Refer 
to the websites listed at the end of 
this guide or contact the Ontario 
Ministry of the Environment or the 
Ministry of Natural Resources for 
more information.

be effective in controlling seedlings, 
which will sprout after the removal of 
mature plants9. 

When controlling giant hogweed, 
ensure you have several trash bags ready 
for disposing of the plant; the use of 
clear bags and “solarization” (leaving 
the bagged plants in direct sunlight for 
a week or more) are suggested. First, 
the flower heads should be removed 
and placed carefully in the trash bags, 
making sure not to drop any seeds. The 
bags should be sealed tightly and left to 
“solarize” to destroy the seed viability. 
If the infestation is small, the stems 
can be dug out (roots and all) and dried 
thoroughly before disposing them. 

Another control option for smaller 
infestations is to cut the stems at 
ground level and cover them with black 
plastic to keep them from regrowing, 
and to discourage new growth. The 
site should be monitored to ensure that 
the seedlings are not poking through 
the plastic. Infestations may require 
several years of follow-up control to 
exhaust the seed bank10. 

Glossy buckthorn leaves and berries (Rhamnus frangula)
Photo Credit: Bill McIlveen

9 http://dnr.metrokc.gov/wlr/LANDS/weeds/pdf/hogweed-control.pdf
10 http://www.hort.uconn.edu/cipwg/hogctrlw.html

Giant hogweed leaves (Heracleum mantegazzianum)
Photo Credit: John Benham

Giant hogweed mature plant 
(Heracleum mantegazzianum)

Photo Credit: John Benham



Flooding: In wetlands, where the water 
table has been artificially lowered, 
restoration of water levels will often kill 
glossy buckthorn. Care should be taken 
not to flood sensitive plant communities 
by raising water levels higher than 
occurred historically.

Pulling: When the soil is moist, small 
plants up to 0.5m (2 ft) in height can 
often be pulled as you take regular walks 
through your property – as buckthorn 
grows, it puts down a deep root system 
very quickly. Larger plants can be dug 
or pulled using a weed wrench. Caution 
should be taken, as pulling buckthorn 
often results in coppicing or sprouting 
and, unless other measures (such as 
herbicides or fire) are used, this can 
worsen the problem dramatically (i.e. 
population can quintuple in five years).

Grazing: Livestock usually find 
buckthorn seedlings succulent and 
tasty, and will successfully control 
new regeneration in pastured areas 
once fence-line shrubs have been 
removed.

Mowing: Mowing can be a control 
option, but will need to be carried 
out in early and late summer for at 
least two to three consecutive years. 
Mowing will reduce stem numbers and 
vigor, leading to eventual mortality 
for most stems; however, mowing 
will also inhibit the development of 
other natural vegetation.

Cutting/Girdling: Cutting or girdling 
(a cut groove all of the way around the 
stem) are also control options. To be 
effective, cutting or girdling must be 

followed by an immediate application 
of herbicide to fresh stumps or girdled 
bands to prevent resprouting. A precise 
application of herbicide (e.g. from a 
small hand-pump bottle) allows this 
method to be employed at any time of 
the year, although the most effective 
time is generally considered to be late 
spring/early summer, near the end of 
the flowering period. The control of 
resprouts in the following year should 
be expected5.

Caution: Take care when removing 
buckthorn branches and stems. The small 
thorns are quite flexible when alive, but 
significantly harden and can inflict painful 
wounds when the plant dries out. It is best 
to pile the shrubs for burning when the plant 
material is still green, even if the burning is 
done at some time in the future. Check with 
your municipality for a burn permit. 

Chemical Control Options

The use of herbicide is considered to be 
the most effective tool for controlling 
buckthorn. Herbicides containing the active 
ingredient triclopyr* are recommended, 
as many commercial brands containing 
triclopyr have both buckthorn species listed 
on the label. 

Foliar (directly on the leaves) application 
of herbicides is recommended from the 
time that the shrub leafs out until mid-
July. If concerned about adjacent plants, 
herbicide can be used late in the growing 
season when buckthorns are still actively 
growing, while most native plants have 
already lost their leaves and are dormant. 
The buckthorn green leaves will provide 
easy recognition and allow for a thorough 

5  Vegetation Management Guideline, Exotic Buckthorns, Common buckthorn (Rhamnus cathartica L.), Glossy 
buckthorn (Rhamnus frangula L.) and Dahurian buckthorn (Rhamnus davurica Pall.), Vol. 1, No. 5 Approved 
02/06/90 by Randy Heidorn, Illinois Department of Conservation, 110 James Road, Spring Grove, Illinois 60081

JAPANESE 
KNOTWEED 

(Polygonum cuspidatum)
Japanese knotweed was initially introduced 
as an ornamental in the late 19th century and 
has since become an aggressive invader 
that can be found growing in southern and 
central Ontario. It is a semi-woody perennial 
plant that grows in large clumps, reaching 
heights of 1-3 m (3-10 ft). The hollow stems, 
reddish brown, with swollen nodes that give 
them a bamboo appearance, die back each 
fall leaving thick layers of stems and leaves, 
mulching out competitors. This plant 
requires a sunny environment and grows 
in a wide variety of soil types and moisture 
regimes – commonly growing on roadsides, 
rail-beds, stream-banks, old homesteads, 
and woodland edges. This is an aggressive 
plant that forms dense thickets; it displaces 
native species and threatens habitat, and the 
shoots and roots have been known to break 
through asphalt and concrete. 

Control Recommendations

This plant is aggressive and persistent, 
with no single known method for 
completely controlling it. It has been 
reported that repetitive cutting of 
the shoots as they appear may work 
over a period of several years11; it 
must be done two to three times per 
growing season for as long as 10 years. 
Application of herbicide to cut stems is 
reported to be most effective. Japanese 
knotweed appears on the label of several 
glyphosate*-based herbicides.

* Herbicide use disclaimer: 
Regulation 63/09 to Ontario’s 
Pesticides Act came into effect on 
April 22, 2009. This regulation brings 
many changes to how herbicides may 
be used.  Glyphosate (depending on 
the concentration) is listed as either a 
class 7 or class 8 herbicide, meaning 
that it is either banned unless the use 
is excepted or under controlled sale. 
There are exceptions for agricultural 
or forestry use as well as provisions 
for natural resource management, 
including invasive plant control, 
under certain circumstances.  Refer 
to the websites listed at the end of 
this guide or contact the Ontario 
Ministry of the Environment or the 
Ministry of Natural Resources for 
more information.

Another control method to consider is the 
use of heavy black plastic after cutting the 
plants to ground level. This plastic can also 
be put down before winter to control the 
plants before they start growing again in 
the spring. The plastic must be held down 
with bricks or other heavy materials, as the 

11  http://www.uofguelph.ca/pdc/Factshets/PDFs/123JapaneseKnotweed.pdf
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Japanese knotweed flowers (Polygonum cuspidatum)
Photo Credit: S.Brinker (OMNR)



Japanese knotweed stand (Polygonum cuspidatum)
Photo Credit: Francine MacDonald
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rust, landing it a spot on the Ontario 
noxious weed list and leading to 
eradication programs in the 1970’s. 
As oat varieties with resistance to 
oat rust were developed, and land of 
lesser productivity was abandoned for 
agricultural uses, buckthorn flourished. 
More recent concerns are related to the 
soybean aphids, which lay their eggs on 
buckthorn and use it as an overwintering 
host plant. 

Control Recommendations

There are a variety of different control 
measures for buckthorn, both physical 
and chemical, with contradictory 
results. Buckthorn is most effectively 
controlled by recognizing isolated 
young plants early, and removing them 
before they can produce seed. With 
large infestations and limited time, 
the work required can seem daunting. 
It is important to develop a feasible, 
long-term strategy with the following 
considerations: 1) try to remove the 
most prolific seed-producers first 
– identify the fruit bearing trees in 
late autumn when they retain green 
leaves after other trees are dormant; 2) 
concentrate on high priority areas such 
as the most productive area of your 
woodlot or your favorite natural area; 3) 
consider dedicating a certain time each 
year – involve friends, family or make 
it a joint effort with a neighbor; and 4) 
buckthorn seeds in the soil can remain 
viable for up to five years. Follow-up 
control of seedlings that emerge after 
initial control efforts is important on 
all sites. With no follow-up control, 
buckthorn will undoubtedly return.

Mechanical Control Options

Fire: Fire can be an effective tool where 
feasible (e.g. where there are natural fire 
barriers around a plant community that 
is almost totally buckthorn). Regular 
prescribed fire will kill seedlings and shrubs 
of these species in fire-adapted upland and 
wetland  sites (e.g. fens, sedge meadows, 
marshes). Some control will usually be 
evident after the first burn; however, for 
complete control in established stands of 
buckthorn, burning yearly or every other 
year may be required for five to six years 
or more. Fire should not be used to control 
buckthorn if the ecological integrity of 
the site will be adversely affected (e.g. 
some bog communities). If landowners 
are considering fire as a control option, 
they must contact their municipality for 
permits, and remember to always follow 
safe burning practices. 

Japanese knotweed bamboo–like stems (Polygonum cuspidatum)
Photo Credit: Credit Valley Conservation Authority

Common buckthorn leaves and flowers 
(Rhamnus cathartica)

Photo Credit: Credit Valley Conservation Authority
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abandoned fields and road edges. It is 
found on well-drained sands, clays, and 
poorly-drained soils, but prefers neutral 
to alkaline soils. Glossy buckthorn prefers 
wetter, less shaded areas and has become 
a problem in wetland sites as varied as 
sphagnum bogs, calcareous fens, sedge 
meadows and tamarack swamps.

Buckthorn is noted for prolific 
reproduction by seed. Under full sun 
conditions, it can produce seed a few 
years after establishment. Seedlings 
establish best in high light conditions, 
but can also germinate and grow in the 
shade. The seedlings have very rapid 
growth rates and resprout vigorously 
after cutting. Buckthorn seed germination 
is reduced under shading by mature 
shrubs; however, a carpet of germinating 
buckthorn seedlings usually appears after 
mature shrubs are removed. 

Ecological Impact

Common and glossy buckthorns’ 
popularity for use as shrubs in hedges 
resulted in widespread planting across 
the country, and their invasion of a 
variety of natural areas. Once established 
they can spread very quickly, creating a 
thick cover that will shade out native 
shrubs and plants. Dense even-aged 
buckthorn stands will prevent natural 
regeneration of native trees and shrubs. 
Buckthorn may also be allelopathic (e.g. 
its root-exuded chemicals can harm 
other species and prevent them from 
growing nearby), which means that once 
established, natural areas can contain 
almost exclusively buckthorn.

Common buckthorn concerned the 
agricultural community in years past 
because it is the alternate host of oat 

Common buckthorn stand (Rhamnus cathartica)
Photo Credit: Patrick Hodge

knotweed will still start to grow and poke 
against the tarps12. The old growth will 
need to be cleared away before tarps are 
used, since the canes can become sharp 
like knives when they’re dried and broken. 
Cut stems or new shoots must be disposed 
of properly (i.e. similar to the disposal 
measures suggested for garlic mustard). 
If they are left on the ground, they may 
resprout and begin to grow again. Another 
control technique is to dig out the rhizome 
clumps; this is best used in conjunction 
with another control method, since the 
plants will still grow from any rhizome 
fragment left in the soil13. 

AMUR, MORROW 
and TATARIAN 

HONEYSUCKLES
(Lonicera maackii, 

L. morrowii, L. tatarica)
These deciduous shrubs from Korea, 
China and Japan, grow 2-4.5m (6-15ft) 
tall and are commonly called “exotic 
bush honeysuckles.”

The short-stalked 2-6.5cm (1-2 ½in), egg-
shaped leaves are oppositely arranged 
along the stem. Mature stems are often 
hollow. Pairs of fragrant, tubular flowers 
less than an inch long are borne along the 
stem in the leaf axils. Flower color varies 
from creamy white to pink or crimson in 
some varieties of Tatarian honeysuckle. 
Flowering generally occurs from early to 
late spring, but varies for each species. 
The fruits are red to orange, with many-
seeded berries. It is possible to confuse 
native bush honeysuckles with these 
exotic species and cultivars - proper 
identification is necessary. Unlike 
the exotics, most of our native bush 
honeysuckles have solid stems.  

Exotic bush honeysuckles can rapidly 
invade and overtake a site, forming a dense 
shrub layer that crowds and shades out 
native plant species. They alter habitats by 
decreasing light availability, by depleting 
soil moisture and nutrients, and possibly 
by releasing toxic chemicals that prevent 
other plant species from growing in the 
vicinity. Exotic bush honeysuckles may 
compete with native bush honeysuckles 
for pollinators, resulting in reduced seed 

Honeysuckle leaves and berries (Lonicera spp.)
Photo Credit: Bill McIlveen

12  htp://www.gardeninglife.ca/articles/article/how-control-japanese-knotweed/
13. http://landscaping.about.com/cs/weedsdiseases/a/knotweed.htm
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Amur Honeysuckle (Lonicera maackii)
Photo Credit: S. Brinker (OMNR)

Tatarian Honeysuckle (Lonicera tatarica)
Photo Credit: W.D. Bakowsky, (OMNR)

COMMON 
bUCKTHORN 

(Rhamnus cathartica)
and

GLOSSY 
bUCKTHORN 

(Rhamnus frangula)

Description and Life History

Common and glossy buckthorn are 
native to Europe. In Canada, they 
have naturalized from Nova Scotia 
to Saskatchewan, and were likely 
introduced in the late 1700’s, but did not 
become widespread until the early 1900’s. 
Over their lifespan, common and glossy 
buckthorn trees generally reach 6-7m 
(20-25ft) in height and 25cm (10in) in 
diameter. They generally grow in a large 
shrub growth form, with a few to several 
stems. On previously cut buckthorn there 
can be upward of 15 stems. The shrubs 
have low, wide-spreading, and loosely 
-branched crowns.

Common buckthorn has dark green, shiny 
leaves that are oppositely arranged on 
the twig. The finely-toothed, egg-shaped 
leaves have distinct veins that are curved 
toward the leaf tip. The twigs on common 
buckthorn often end in pointed, stout 
thorns that become very sharp on dead 
twigs. Glossy buckthorn leaves are oval 
shaped, smooth-edged, and alternately 
arranged, and there is no thorn on the tip 
of twig. Both species leaf out early in the 
spring and stay green late into the fall, 
thereby shading out native species. 

On young trees of both species, the 
smooth and shiny bark is brown-gray 
in color with prominent small lenticels 
(dash-like greyish markings). The bark 
becomes rough textured with corky 
projections when the trees mature. When 
cut, the inner bark is yellow and the 
heartwood is orange. 

Glossy buckthorn trees are hermaphro-
ditic (the flowers have both male and 
female parts), and common buckthorn 
is dioecious (separate male and female 
plants). On glossy buckthorn and female 
common buckthorn, the pollinated 
flowers eventually become clusters of 
small, rounded, green fruits, which ripen 
to plump 0.5cm (1/4in) black berries 
by late summer, and persist on the tree 
until late winter. Most of the fruit falls 
directly beneath the parent plant, creating 
the dense stand of seedlings typical of 
common buckthorn. Birds and mice eat 
the fruit of both species, generally in late 
winter, as other food becomes scarce. 
The severe laxative effect of the fruit on 
birds helps distribute the seeds widely. 

Distribution and Habitat

Common buckthorn is both drought and 
shade tolerant, and can grow in a variety 
of habitats including open woods, thickets 
on exposed rocky sites, in fencerows, 

Common buckthorn leaves and berries 
(Rhamnus cathartica)
Photo Credit: Greg Bales
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garlic mustard (Alliara petiolata), and 
Norway maple (Acer platanoides). This 
guide deals with these four established 
species and some others which landowners 
should be aware. 

Invasive plants are a major issue 
emerging over the last decade, and 
a significant threat to Ontario’s 
biodiversity and forest health. 
Collaborative efforts to prevent 
introductions and manage invasive 
plants are now being organized by the 
Ontario Ministry of Natural Resources, 
conservation authorities, stewardship 
councils, and organizations such as 
the Ontario Federation of Anglers 
and Hunters, and the Ontario Invasive 
Plant Council. 

Most imported plants are unable to 
reproduce or survive away from the urban 
garden. However, some exotic plants 
are invasive (such as the plants listed in 
this guide) and can become established 
in natural habitats, outcompeting native 
species and overwhelming certain 
habitats. It has been reported that 
approximately 700 plant species (27% 
of the total flora) growing in Ontario are 
alien (Haber, 1998)2. Most invasives are 
exotic plants and shrubs that have been 
transported into Canada from Europe 
and Asia. The largest factor contributing 
to the success of invasive alien plants 
is the fact that few natural “controls” 
exist here for that plant. In a plant’s 
native habitat, natural controls such as 
climate, animals, insects, fungi, and 
other plants restrict them to a certain 
habitat niche within their range. Invasive 

plants have the potential to displace 
native vegetation such as trilliums, or 
interfere with the natural regeneration of 
forest tree species. If the habitat is very 
unique or rare, some flora and fauna may 
become locally endangered. 

A critical first step in the control of 
invasive species is knowledge. When 
landowners understand the scope of 
the problem, how to identify invasive 
plants, and become familiar with options 
for control, successful action becomes 
possible. All gardeners should strive 
to utilize native plants and be aware of 
plants from unknown origins that “are 
suited to our climate zone and will grow 
on a wide variety of sites”, as this is an 
indication of a potential invader.

The economic impacts of invasive 
species can be immense. The cost of 
the damage caused by invasive alien 
species affecting forestry and agriculture 
in Canada has been estimated to be 
$7.5 billion annually3. Their impact on 
native ecosystems and species is often 
severe and seemingly irreversible. It has 
been estimated that approximately 24% 
of the species at risk in Canada may be 
threatened with extinction by invasive 
alien species4. The only way of reducing 
these costs is to prevent new introductions 
and to detect and control invasions 
in the early stages. If landowners and 
communities can collaborate with control 
and eradication efforts for common and 
glossy buckthorn, dog-strangling vine, 
garlic mustard, and Norway maple on 
their own properties, we can all help to 
reduce their impact. 

2  Haber, 1998. Impact of Invasive Plants on Species and Habitats at Risk in Canada. Canadian Wildlife Service, 
Environment Canada.

3  Dawson, Marcel. 2002. Plant Quarantine: Preventing the introduction and spread of alien species harmful to 
plants, pages 243-252 in Alien Invaders in Canada’s Waters, Wetlands, and Forests. Canadian Forest Service, 
Natural Resources Canada.

4.  Stronen, Astrid Vik. 2002. Impacts on Canadian Species at Risk from Invasive Alien Species. Canadian 
Wildlife Service, Environment Canada.

set for native species. In addition, the 
fruits of exotic bush honeysuckles, while 
abundant and rich in carbohydrates, do not 
offer migrating birds the high-fat, nutrient-
rich food sources that are supplied by native 
plant species and needed for long flights.  

Control Recommendations

The primary controls for exotic bush 
honeysuckles are: mechanical (pulling or 
cutting), and chemical.

Summary - 
Landowner Strategies
Controlling invasive species is a daunting 
task; however, with a strategy in place, a 
landowner can, over time, control invasive 
species on their property. Landowners must 
keep in mind that with seed sources on 
neighboring properties, large infestations, or 
with a large seed bank already established, 
a longer community strategy would be 
required, so discuss these species with your 

neighbors, and ask about what has worked 
for them on their properties. Control 
strategies are continuing to be developed 
for these species – if you do research (the 
web is a good place) and experiment, you 
will find out what works best on your 
property. Unfortunately, the list of species 
that continue to escape from our gardens 
and become invasive needs to be updated 
regularly. 

Chemical Usage Disclaimer: Herbicide 
use disclaimer: Regulation 63/09 to 
Ontario’s Pesticides Act came into 
effect on April 22, 2009. This regulation 
brings many changes to how herbicides 
may be used.  There are exceptions 
for agricultural or forestry use as well 
as provisions for natural resource 
management, including invasive plant 
control, under certain circumstances.  
Refer to the websites listed below or 
contact the Ontario Ministry of the 
Environment or the Ministry of Natural 
Resources for more information.

The Ontario Pesticide ban Information
http://www.ene.gov.on.ca/en/land/pesticides/factsheets/fs-landowners.pdf 

– Information for landowners
http://www.Ontario.ca/pesticideban 

http://www.e-laws.gov.on.ca/html/statutes/english/elaws_statutes_90p11_e.html

Other General Invasive Species Sites:
Invading Species Awareness Program: www.invadingspecies.com

Ontario Invasive Plant Council: www.ontarioinvasiveplants.ca
Society for Ecological Restoration – Ontario Chapter: http://www.serontario.org/
Ontario Ministry of Agriculture, Food and Rural Affairs: www.omafra.gov.on.ca

The Nature Conservancy Centre for Invasive Species and Ecosystem Health: 
www.invasive.org

Environment Canada: www.ec.gc.ca/eee-ias
Midwest Invasive Plant Network: www.mipn.org
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DEfINITIONS
Alien species ( also known as exotic or 

introduced species)
Species of plants, animals, and 
microorganisms introduced by human 
action outside their natural past or 
present distribution.

Invasive species
Harmful alien organisms whose 
introduction or spread threatens the 
environment, the economy, or society.

Definitions taken from “An Invasive 
Alien Species Strategy for Canada”1

An invasive plant is one that has been 
moved from its native habitat to a new area 
(possibly for garden/domestic use), and 
reproduces so aggressively that it displaces 
species within native plant communities, 
the result being economic, ecological or 
social disruption. In a forest ecosystem, 
an invasive plant can be a tree, shrub, 
or herbaceous plant. Some particularly 
persistent invasive plants found in 
Ontario woodlots include common and 
glossy buckthorn (Rhamnus cathartica, 
R. frangula), dog-strangling vine/
swallowwort (Cynanchum louiseae 
[Vincetoxicum nigrum], C. rossicum), 
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 Why Hire an Arborist?
Learn about services that arborists provide, criteria for selecting an arborist, and the benefits of hiring an ISA Certified Arborist.

Arborists specialize in the care of individual trees. They are knowledgeable about the needs of trees and are trained and equipped to provide proper care. 
Hiring an arborist is a decision that should not be taken lightly. Proper tree care is an investment that can lead to substantial returns. Well cared-for 
trees are attractive and can add considerable value to your property. Poorly maintained trees can be a significant liability. Pruning or removing trees, 
especially large trees, can be dangerous work. Tree work should be done only by those trained and equipped to work safely in trees. 

Services That Arborists Can Provide 
Pruning 
An arborist can determine the type of pruning necessary to maintain or improve the health, appearance, and safety of trees. Pruning techniques 
include removing limbs that: 

	 •	 interfere	with	utilities	or	structures
	 •	 obstruct	streets	or	sidewalks	
	 •	 are	dead,	weak,	or	decayed	and	pose	 
	 	 unacceptable	risk	

•	 are	diseased	or	insect-infested	
•	 have	been	damaged	by	storms	
•	 will	increase	light	penetration	and	reduce	wind	resistance	 
	 within	the	canopy	upon	removal	(thinning)

Other	pruning	techniques	are	used	to	maintain	proper	structure	in	young	trees,	improve	tree	shape	or	form,	and	reduce	the	likelihood	of	future	
damage during storm events.

Tree Removal 
Although	tree	removal	is	a	last	resort,	there	are	circumstances	when	it	is	necessary.	An	arborist	can	help	decide	whether	a	tree	should	be	 
removed.	Removal	is	recommended	when	the	tree	is:

	 •	 dead	or	dying	
	 •	 considered	an	unacceptable	risk	
	 •	 causing	an	obstruction	that	is	impossible	to		  
  correct through pruning 

	 •	 crowding	and	causing	harm	to	other,	 
  more desirable trees 
	 •	 to	be	replaced	by	a	more	suitable	specimen	
	 •	 located	in	an	area	where	new	construction	 
  requires removal 

Emergency Tree Care 
Storms	may	cause	limbs	or	entire	trees	to	fall,	often	landing	on	other	trees,	structures,	or	cars.	The	weight	of	storm-damaged	trees	is	great,	and	
they	can	be	dangerous	to	remove	or	trim.	An	arborist	can	assist	in	performing	the	job	in	a	safe	manner,	while	reducing	further	risk	of	damage	to	
property. 

Planting 
Some	arborists	plant	trees,	and	most	can	recommend	species	that	are	appropriate	for	a	particular	location.	The	wrong	tree	in	
the	wrong	location	will	lead	to	future	problems	as	a	result	of	limited	growing	space,	insects,	diseases,	or	poor	growth.	

Other Services 
Many arborists also provide a variety of other tree care services, including: 

•	 Plant	Health	Care	or	preventive	maintenance	to	keep	trees	in	
good	health	while	reducing	any	insect,	disease,	or	site	problems	

•	 fertilization	and	soil	modification	for	improved	tree	health	
•	 cabling	or	bracing	for	added	support	to	branches	with	weak 

attachments 

•	 soil	aeration	to	improve	root	growth	
•	 installation	of	lightning	protection	systems	
•	 applications	to	manage	certain	insect	and	disease	problems	
•	 consulting	and	legal	expert	services	relating	to	trees

Selecting the Right Arborist for the Job 
•	 Check	for	membership	in	professional	organizations	such	as	the	

International	Society	of	Arboriculture	(ISA),	the	Tree	Care	Indus-
try	Association	(TCIA),	or	the	American	Society	of	Consulting	

	 Arborists	(ASCA).	Such	membership	demonstrates	a	willingness	
on	the	part	of	the	arborist	to	stay	up-to-date	on	the	latest	 
techniques and information. 



www.isa-arbor.com			•			www.treesaregood.org

•	 Check	for	ISA	arborist	certification.	ISA	Certified	Arborists	are	
experienced	professionals	who	have	passed	an	extensive	examina-
tion covering all aspects of tree care. 

•	 Ask	for	proof	of	insurance	and	then	phone	the	insurance	 
company if you are not satisfied. A reputable arborist carries  
personal	and	property	damage	insurance	as	well	as	workers’	 
compensation insurance. 

•	 Check	for	necessary	permits	and	licenses.	Some	governmental	
agencies require contractors to apply for permits and/or to apply 
for	a	license	before	they	are	able	to	work.	

•	 Ask	for	references	to	find	out	where	the	company	has	done	work	
similar	to	what	you	are	requesting.	Don’t	hesitate	to	check	refer-
ences	or	visit	other	work	sites	where	the	company	or	individual	has	
done	tree	work.	

•	 Get	more	than	one	estimate,	unless	you	know	and	are	comfortable	
with	the	arborist.	You	may	have	to	pay	for	the	estimates,	and	it	will	
take	more	time,	but	it	will	be	worth	the	investment.

•	 Don’t	always	accept	the	low	bid.	You	should	examine	the	creden-
tials	and	the	written	specifications	of	the	firms	that	submitted	bids	
and	determine	the	best	combination	of	price,	work	to	be	done,	
skill,	and	professionalism	to	protect	your	substantial	investment.	

•	 Be	wary	of	individuals	who	go	door-to-door	and	offer	bargains	for	
performing	tree	work.	Most	reputable	companies	are	too	busy	to	
solicit	work	in	this	manner.	

•	 Keep	in	mind	that	good	arborists	will	perform	only	industry-
accepted	practices.	For	example,	practices	such	as	topping	a	tree,	
removing	an	excessive	amount	of	live	wood,	using	climbing	spikes	
on trees that are not being removed, and removing or disfiguring 
living	trees	without	just	cause	are	improper	practices	and	violate	
industry standards. 

•	 Get	it	in	writing.	Most	reputable	arborists	have	their	clients	sign	a	
contract.	Be	sure	to	read	the	contract	carefully.	Don’t	be	afraid	to	
ask	questions,	such	as:

What Is a Certified Arborist? 
An	arborist	by	definition	is	an	individual	who	is	trained	in	the	art	and	science	of	planting,	caring	for,	and	maintaining	individual	trees.	
ISA	arborist	certification	is	a	nongovernmental,	voluntary	process	by	which	individuals	can	document	their	base	of	knowledge.	It	
operates	without	mandate	of	law	and	is	an	internal,	self-regulating	device	administered	by	the	International	Society	of	Arboriculture.	
Certification	provides	a	measurable	assessment	of	an	individual’s	knowledge	and	competence	required	to	provide	proper	tree	care.	

Certification	is	not	a	measure	of	standards	of	practice.	Certification	can	attest	to	the	tree	knowledge	of	an	individual	but	cannot	 
guarantee or ensure quality performance. 

Certified	Arborists	are	individuals	who	have	achieved	a	level	of	knowledge	in	the	art	and	science	of	tree	care	through	experience	and	by	passing	a	
comprehensive	examination	developed	by	some	of	the	nation’s	leading	experts	on	tree	care.	Certified	Arborists	must	also	continue	their	education	
to	maintain	their	certification.	Therefore,	they	are	more	likely	to	be	up-to-date	on	the	latest	techniques	in	arboriculture.	

Be an Informed Consumer 
One	of	the	best	methods	to	use	in	choosing	an	arborist	is	to	educate	yourself	about	some	of	the	basic	principles	of	tree	care.	ISA	offers	several	other	
brochures	in	this	series,	which	discuss	many	of	the	basic	principles	of	tree	care.	Your	local	garden	center,	extension	agent,	or	city	arborists	are	also	
excellent	sources	of	information	if	you	should	have	further	questions.	They	may	also	be	able	to	refer	you	to	an	ISA	Certified	Arborist	in	your	area.

This	brochure	is	one	in	a	series	published	by	the	International	Society	of	Arboriculture	as	part	of	its	Consumer	Information	Program.	You	
may	have	additional	interest	in	the	following	titles	currently	in	the	series:	

Avoiding	Tree	and	Utility	Conflicts	
Avoiding	Tree	Damage	During	 
  Construction 
Benefits	of	Trees	
Buying	High-Quality	Trees	
Insect	and	Disease	Problems	

Mature	Tree	Care	
New	Tree	Planting	
Plant	Health	Care	
Proper	Mulching	Techniques
Palms 

Pruning	Mature	Trees
Pruning	Young	Trees	
Recognizing	Tree	Risk	
Treatment	of	Trees	Damaged	 
  by Construction 
Tree	Selection	and	Placement	

Trees	and	Turf	
Tree	Values	
Why	Hire	an	Arborist	
Why	Topping	Hurts	Trees

E-mail	inquiries:	isa@isa-arbor.com
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—	When	will	the	work	be	started	and	completed?	
—	Who	will	be	responsible	 
	 for	clean-up?	
—	Is	this	the	total	price?
— What are the terms  
	 of	payment?	
—	If	I	would	like	more	to	 
	 be	done,	what	is	your	 
	 hourly	rate?



       Benefits of  Trees
The benefits that trees provide from social, communal, environmental, and economic perspectives.

Most trees and shrubs in cities or communities are planted to provide beauty or shade. While these are excellent benefits, woody plants serve 
many other purposes. The benefits of trees can be grouped into social, communal, environmental, and economic categories.

Social Benefits
Human response to trees goes well beyond simply observing their beauty. We feel serene, peaceful, rest-
ful, and tranquil in a grove of trees. We are “at home” there.

The calming effect of nearby trees and urban greening can significantly reduce workplace stress levels 
and fatigue, calm traffic, and even decrease the recovery time needed after surgery. Trees can also reduce 
crime. Apartment buildings with high levels of greenspace have lower crime rates than nearby apart-
ments without trees.

The stature, strength, and endurance of trees give them a cathedral-like quality. Because of their poten-
tial for long life, trees are frequently planted as living memorials. We often become personally attached to trees that we, or those we love, 
have planted. 

The strong tie between people and trees is often evident when community residents speak out against the removal of trees to widen 
streets or rally to save a particularly large or historic tree.

Communal Benefits
Even when located on a private lot, the benefits provided by trees can reach well out into the surrounding community. Likewise, large-
growing trees can come in conflict with utilities, views, and structures that are beyond the bounds of the owner’s property. With proper 
selection and maintenance, trees can enhance and function on one property without infringing on the rights and privileges of neighbors.

City trees often serve several architectural and engineering functions. They provide privacy, emphasize views, or screen out objectionable 
views. They reduce glare and reflection. They direct pedestrian traffic. Trees also provide background to and soften, complement,  
or enhance architecture.

Trees bring natural elements and wildlife habitats into urban surroundings, all of which increase the quality of life for residents of  
the community.

Environmental Benefits
Trees alter the environment in which we live by moderating climate, improving air quality, reducing stormwater runoff, and harboring 
wildlife. Local climates are moderated from extreme sun, wind, and rain. Radiant energy from the sun is absorbed or deflected by leaves 

on deciduous trees in the summer and is only filtered by branches of deciduous trees in winter. The larger the tree, 
the greater the cooling effect. By using trees in the cities, we can moderate the heat-island effect caused by pave-
ment and buildings in commercial areas.

Wind speed and direction is affected by trees. The more compact the foliage on the tree or group of trees, the 
more effective the windbreak. Rainfall, sleet, and hail are absorbed or slowed by trees, providing some protection 
for people, pets, and buildings. Trees intercept water, store some of it, and reduce stormwater runoff. 

Air quality is improved through the use of trees, shrubs, and turf. Leaves filter the air we breathe by removing dust 
and other particulates. Rain then washes the pollutants to the ground. Leaves absorb the green-
house gas carbon dioxide during photosynthesis and store carbon as growth. Leaves also absorb 
other air pollutants – such as ozone, carbon monoxide, and sulfur dioxide – and release oxygen.

By planting trees and shrubs, we return developed areas to a more natural environment that is  
attractive to birds and wildlife. Ecological cycles of plant growth, reproduction, and decom- 
position are again present, both above and below ground. Natural harmony is restored to the  
urban environment.
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Economic Benefits 
Property values of landscaped homes are 5 to 20 percent higher than those of non-landscaped homes. 

Individual trees and shrubs have value, but the variability of species, size, condition, and function makes 
determining their economic value difficult. The economic benefits of trees are both direct and indirect.

Direct economic benefits are usually associated with energy costs. Air-conditioning costs are lower in a  
tree-shaded home. Heating costs are reduced when a home has a windbreak.

Trees increase in value as they grow.  Trees, as part of a well maintained landscape, can add value to your 
home.   

The indirect economic benefits of trees within a community are even greater. Customers pay lower elec-
tricity bills when power companies build fewer new facilities to meet peak demands, use reduced amounts 
of fossil fuel in their furnaces, and use fewer measures to control air pollution. Communities can also save 
money if fewer facilities must be built to control stormwater in the region. To the individual, these savings 
may seem small, but to the community as a whole, reductions in these expenses are often substantial.

Trees Require an Investment 
Trees provide numerous aesthetic and economic benefits, but also incur some 
costs. Investing in a tree’s maintenance will help to return the benefits you desire. 
The costs associated with large tree removal and replacement can be significant. In 
addition, the economic and environmental benefits produced by a young replace-
ment tree are minimal when compared to those of a mature specimen. Extending 
the functional lifespan of large, mature trees with routine maintenance can delay 
these expenses and maximize returns. 

An informed home owner can be responsible for many tree maintenance practices. 
Corrective pruning and mulching gives young trees a good start. Shade trees, how-
ever, quickly grow to a size that may require the services of a professional arborist. 
Arborists have the knowledge and equipment needed to prune, treat, fertilize, and 
otherwise maintain a large tree. Your garden center owner, university extension 
agent, community forester, or consulting arborist can answer questions about tree 
maintenance, suggest treatments, or recommend qualified arborists.



       Tree Values
A homeowner’s guide to planning for, assessing, and reducing possible financial losses on trees, specimen shrubs, and evergreens.

What Are Your Trees Worth?
Almost everyone understands that trees and other living plants are valuable.  
They beautify our surroundings, purify our air, manufacture precious oxygen,  
act as sound barriers, and help us save energy through their cooling shade in  
summer and their wind reduction in winter.

Many people don’t realize, however, that plants have a dollar value of their own  
that can be measured by competent plant appraisers. If your trees or shrubs  
are damaged or destroyed, you may be able to recapture your loss through an  
insurance claim or as a deduction from your federal income tax.

Practical Advice
Here is some practical advice that may help you find out what your trees and plants are worth — a process known as valuation.

Planning for Highest Value
A professional in the tree, nursery, or landscape industry can help you plan, develop, install, and care for all of your trees and plants so 
that each of them will be worth more to you.

How Your Trees and Shrubs Are Valuated
Seek the advice of professionals in this industry who have developed a set of guidelines for valuation. Such  
guidelines have been widely adopted in the field and are recognized by insurance companies, the courts, and  
in some cases, the Internal Revenue Service (IRS).

There are several valuation methods that can be used for tree appraisal. The most appropriate method will  
vary based on the situation and type of loss. Using an inappropriate method can result in an appraised value  
that does not make logical sense and will not be accepted. This is why seeking advice from an experienced  
appraiser is very important.

What to Do if You Suffer Loss or Damage to Your Landscape Plants
A casualty loss is defined by the IRS as “... a loss resulting from an identifiable event of sudden, unexpected, or unusual nature.” This defini-
tion applies to loss resulting from events, such as vehicular accidents, storms, floods, lightning, vandalism, or even air and soil pollution.

If you suffer damage to trees or landscaping, first consult your homeowner’s insurance policy to determine the amount and type of 
coverage you have. Contact the insurance company to have an appraisal made by a competent tree and landscape professional who is 
experienced in plant appraisal. Have the appraisal made as soon as possible after your loss or damage. 

The tree and landscape appraiser accomplishes many things for you. The professional can see things you might miss, help correct  
damage, and prescribe remedies you may be able to do yourself. The appraiser will establish the amount of your loss in financial terms, 
including the cost of removing debris and making repairs and replacements. All of these steps are wise investments and well worth the 
cost you may incur for the inspection.

Four Potential Factors in Professional Valuation of Trees and Other Plants
1)  Size. Sometimes the size and age of a tree are such that it cannot be replaced. Trees that are too large to be  

replaced should be assessed by professionals who use a specialized appraisal formula.

2)  Species or classification. Trees that are hardy, durable, highly adaptable, and free from objectionable  
characteristics are most valuable. They require less maintenance; they have sturdy, well-shaped branches, and  
pleasing foliage. Tree values vary according to your region, the “hardiness” zone, and even local conditions.  
If you are not familiar with these variables, be sure your advice comes from a competent source.  
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3)  Condition. The professional will also consider the condition of the plant. Obviously, a healthy, well-maintained plant has a higher 
value. Roots, trunk, branches, and buds need to be inspected.

4)  Location. Functional considerations are important. A tree in your yard may be worth more than one growing in the woods. A tree 
standing alone often has a higher value than one in a group. A tree near your house or one that is a focal point in your landscape 
tends to have greater value. The site, placement, and contribution of a tree to the overall landscape help determine the overall value  
of the plant attributable to location.

All of these factors may be measurable in dollars and cents. They can determine the value of a tree, specimen shrubs, or evergreens, whether 
for insurance purposes, court testimony in lawsuits, or tax deductions.  

Checklist
These steps should be taken before and after any casualty loss to your trees and landscape. Taking them can improve the value of your 
investment in nature’s green, growing gifts and prevent financial loss should they be damaged or destroyed.

• Plan your landscaping for both beauty and functional value.

• Protect and preserve to maintain value.

• Take pictures of trees and other landscape plants now while they are healthy and vigorous. Pictures make “before and after” compari-
sons easier and expedite the processing of insurance claims or deductions for losses on federal tax forms.

• Check your insurance. In most cases, the amount of an allowable claim for any one tree or shrub is a maximum of $500 USD.

• For insurance, legal, and income tax purposes, keep accurate records of your landscape and real estate appraisals on any losses. 

• Consult your local Plant Health Care professional at every stage in the life cycle  of your landscape (planning, planting, care), and to 
make sure you do not suffer needless financial loss when a casualty strikes.



       Tree Selection and Placement
Understand important issues in selecting a tree for planting, such as the tree’s intended function, location, common pests, geographic regions 
and hardiness zones, and considerations for best placement alternatives.

Tree selection and placement are two of the most important decisions a homeowner makes when landscaping a new home or replacing a tree. Many 
trees have the potential to outlive those who plant them, so the impact of this decision can last a lifetime. Matching the tree to the site benefits both the 
tree and the homeowner.

One of the most common tree care questions is: “Which kind of tree should I plant?” Before this  
question can be answered, a number of factors need to be considered: 

•	 Why	is	the	tree	being	planted?	What	functions	will	it	serve?
•	 Is	a	small,	medium,	or	large	tree	best	suited	for	the	location	and	available	space?	Do	overhead	or	 

belowground	utilities	preclude	planting	a	large,	growing	tree	—	or	any	tree	at	all?	What	clearance	 
is	needed	for	sidewalks,	patios,	or	driveways?	

•	 What	are	the	soil	conditions?	Is	enough	soil	available	of	sufficient	quality	to	support	mature	tree	growth?
•	 How	will	necessary	maintenance	be	provided?	Will	someone	water,	fertilize,	and	prune	the	tree	 

as needed after planting?
Answering	these	and	other	questions	can	help	you	choose	the	“right	tree	for	the	right	place.”	

Tree Function 
Large,	healthy	trees	increase	property	values	and	make	outdoor	surroundings	more	pleasant.	 
A deciduous shade tree that loses leaves in fall provides cooling relief from summer’s heat while  
allowing	the	winter	sun	to	warm	a	home.	An	ornamental	tree	displays	beautiful	flowers,	leaves,	bark,	 
or	fruit.	Evergreens	with	dense,	persistent	foliage	can	provide	a	windbreak	or	a	screen	for	privacy.	 
A tree or shrub that produces fruit can provide food for the owner or wildlife. Street trees decrease the  
glare	from	pavement,	reduce	runoff,	filter	out	pollutants,	and	add	oxygen	to	the	air	we	breathe.	Street	 
trees	also	improve	the	overall	appearance	and	quality	of	life	 
in	a	city	or	neighborhood.

Form and Size 
A basic principle of modern architecture is “form follows function.” Selecting the right form (shape) to complement the desired function (what 
you	want	the	tree	to	do)	can	significantly	reduce	maintenance	costs	and	increase	the	tree’s	value	in	the	landscape.	In	addition,	mature	tree	size	
determines	the	level	of	benefits	received.	Larger	trees	typically	provide	the	greatest	economic	and	 
environmental returns. 

Depending	on	site	restrictions,	you	can	choose	from	hundreds	of	form	and	size	combinations.	 
A	low,	spreading	tree	may	be	planted	under	overhead	utility	lines.	 
A	narrow,	columnar	evergreen	may	provide	a	screen	between	two	
buildings. Large, vase-shaped trees can create an arbor over a  
driveway	or	city	street.	

Site Conditions 
Selecting a tree that will thrive in a given set of site conditions is the 
key	to	long-term	tree	survival	and	reduced	maintenance.	Consider	
the following when selecting a tree: 

•	 soil	conditions	
•	 exposure	(sun	and	wind)	
•	 drainage	
•	 space	constraints	
•	 hardiness	zone	
•	 human	activity	
•	 insect	and	disease	susceptibility

Soil Conditions 
In dense urban areas and new subdivisions, soil is often disturbed, shallow, compacted, and subject to drought. Most trees will suffer in these 
conditions	without	additional	care.	An	arborist	can	take	soil	samples	from	your	yard	to	test	for	texture,	fertility,	salinity,	and	pH	(alkalinity	or	
acidity).	These	tests	can	be	used	to	determine	which	trees	are	suited	for	your	property	and	may	include	recommendations	for	improving	poor	
soil conditions.

When selecting a tree, check for signs of struc-
tural problems, damage, and poor tree health.
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Exposure 
The	amount	of	sunlight	available	will	affect	tree	and	shrub	species	selection	for	a	particular	location.	Most	woody	plants	require	full	sunlight	for	
proper	growth	and	flowering.	Some	do	well	in,	or	even	prefer,	light	shade;	however,	few	species	perform	well	in	dense	shade.	Wind	exposure	is	
also	a	consideration.	Wind	can	dry	out	soils,	damage	tree	crowns,	and	uproot	newly	planted	trees.	Special	maintenance,	such	as	staking	or	more	
frequent	watering,	may	be	necessary	to	establish	young	trees	on	windy	sites.		

Drainage 
Tree	roots	require	oxygen	to	develop	and	thrive.	Poor	drainage	limits	oxygen	availability	to	the	roots	and	may	ultimately	kill	the	
tree.	If	drainage	is	an	issue	on	your	property,	ask	a	local	arborist	about	what	can	be	done	to	correct	the	problem.	

Hardiness 
Hardiness	is	the	plant’s	ability	to	survive	in	the	extreme	temperatures	of	the	particular	geographic	region	in	which	you	are	 
planting	the	tree.	Plants	can	be	cold	hardy,	heat	tolerant,	or	both.	Most	plant	reference	books	provide	a	map	of	hardiness	zone	 
ranges.	Check	with	your	local	garden	center	for	the	hardiness	information	for	your	region.	

Space Constraints 
Many	different	factors	can	limit	the	planting	space	available	to	the	tree:	overhead	or	underground	utilities,	 
pavement,	buildings,	other	trees,	visibility.	The	list	goes	on	and	on.	Make	sure	there	is	adequate	room	for	the	
tree	you	select	to	grow	to	maturity,	both	above	and	below	ground.	

Human Activity 
Often	an	overlooked	aspect	of	tree	selection,	the	reality	is	that	the	top	five	causes	of	tree	death	result	from	things	
people do. Soil compaction, underwatering, overwatering, vandalism, and the number one cause — planting 
the wrong tree — account for more tree deaths than all insect- and disease-related tree deaths combined. 

Pest Problems 
Every	plant	has	its	particular	pest	problems,	and	the	severity	varies	geographically.	These	pests	may	or	may	not	be	life	threatening	to	the	plant,	
but	selecting	trees	resistant	to	pest	problems	specific	to	your	area	is	the	best	choice.	Your	local	ISA	Certified	Arborist,	tree	consultant,	or	extension	
agent	can	direct	you	to	information	relevant	to	problem	species	for	your	location.

Species Selection 
Personal	preferences	and	site	constraints	play	major	roles	in	the	selection	process.	Taking	into	consideration	the	factors	listed	above,	you	can	help	
ensure	the	tree	you	plant	grows	and	functions	as	desired.	Remember,	the	beautiful,	mature	specimen	trees	you	see	in	historic	neighborhoods	and	
in	landscape	photography	would	never	have	reached	their	full	potential	if	planted	in	improperly	matched	sites.



 Buying High-Quality Trees
Discover guidelines for determining tree quality at time of purchase and for identifying problems with tree structure, roots, and injuries.

A high-quality tree, when planted and cared for correctly, may become a long-lasting asset to your property. In contrast, a low-quality 
tree may develop costly problems over time, increasing the need for maintenance and reducing the benefits a tree can provide.

What Determines Tree Quality?

A high-quality tree has 

•	 strong	form	with	well-spaced,	firmly	 
 attached branches 

•	 a	trunk	free	of	wounds	or	damage

•	 a	quality	root	system	to	support	 
 healthy growth

A low-quality tree has

•	 weak	form	in	which	multiple	stems	 
 originate from the same point and  
 branches grow into each other 

•	 a	trunk	with	wounds	from	handling	or	 
 incorrect pruning 

•	 limited,	crushed,	or	circling	roots	in	an	 
 undersized root ball or container 

These problems, alone or in combination with each other, can greatly reduce the tree’s prospects for a long, attractive, healthy, and pro-
ductive life. When buying a tree, inspect it carefully to identify problems related to form, injuries, or roots (remember the acronym FIR).

Form
When buying a young shade tree, it is important to note that the branches you see may not be present at maturity. Many lower branches 
will be shaded out as the tree grows, or pruned away to allow clearance for pedestrians, traffic, mowing, or other activities. 

Young trees often have few naturally occurring branches. Branching increases as a tree ages. As a result, many nurseries prune young trees 
to spur crown growth. While giving a tree a fuller appearance, this practice may lead to issues that must be addressed later with corrective 
pruning measures.

Good,	strong	form	–	or	architecture	–	starts	with	branches	evenly	spaced	along	the	trunk.	The	branches	should	have	firm,	sturdy	at-
tachments	with	the	trunk.	Very	upright	branches	with	narrow	angles	of	attachment	may	cause	problems	later	on	as	they	grow	into	the	
trunk.		Branches	that	press	against	the	trunk	or	each	other	signal	problems.	Areas	of	contact	may	become	compressed,	may	crack,	or	die	
back.	When	several	branches	are	growing	at	the	same	position	on	the	trunk,	the	likelihood	of	weak	attachments,	compression,	and	cracks	
increases greatly. 

If	you	desire	a	tree	with	multiple	trunks,	make	certain	that	the	trunks	are	well	separated	at	the	ground	line.	Remember,	trunks	expand	in	
diameter	as	they	grow.	Two	trunks	may	be	slightly	separated	when	small,	but	as	they	grow	in	girth,	the	trunks	will	squeeze	together.		

Many architectural issues can be addressed through corrective pruning or training. Begin corrective pruning one year after planting. 
Space the pruning over several years.

Remove	only	broken	or	torn	branches	at	the	time	of	planting	to	allow	the	tree	to	recover	from	the	stress	of	transplanting.	After	a	year,	
start corrective pruning by removing any branches that died after planting.

Injuries
Never	buy	a	tree	without	thoroughly	checking	the	trunk.	If	the	tree	is	wrapped,	remove	the	wrap	and	inspect	the	
trunk	for	wounds,	incorrect	pruning	cuts,	and	insect	injuries.	Wrap	can	be	used	to	protect	the	trunk	during	transit,	
but should be removed after planting.

Incorrect	pruning	cuts	on	the	main	trunk	are	major	problems.	Cuts	that	remove	or	injure	the	swollen	collar	at	the	
base	of	branches	may	lead	to	problems,	such	as	canker	formation,	decay,	and	cracking.	Incorrect	pruning	practices	
that leave a stub prevent a tree from recovering from the cut. Incorrect pruning cut:  

branch collar injury
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A correct pruning cut removes the branch just outside of the collar. A ring, or “doughnut,” of sound tissues then 
grows	around	the	cut.	Do	not	make	cuts	flush	to	the	trunk.	The	closing	tissues	may	form	only	to	the	sides	of	the	
flush	cuts.	Trunk	tissues	above	and	below	flush	cut	branches	often	die.	When	high	summer	or	low	winter	tempera-
tures	occur,	cracks	or	long,	dead	streaks	may	develop	above	and	below	the	dead	spots.

Root Problems 

Nursery trees are often classified based on how they are produced, harvested, and sold. Each type of tree has a  
unique root system:

	 •	 bare	root:	no	soil	surrounding	roots;	usually	on	small	trees	
	 •	 balled	and	burlapped:	roots	of	field-grown	trees	surrounded	by	soil	and	held	together	with	burlap	and	wire	or	rope.			
	 •	 container:	roots	and	soil	in	a	container.	

Bare Root Stock 
Bare roots should not be crushed, torn, desiccated, or discolored. The ends of the roots should be cleanly cut. Damaged roots may be cut 
cleanly prior to planting and watering. 

Balled and Burlapped Stock 
You	should	be	able	to	see	the	trunk	flare	(the	area	where	the	trunk	widens	and	connects	with	the	roots)	at	the	top	of	the	root	ball.	Avoid	
buying	plants	with	badly	damaged	or	compressed	root	balls.	The	top	of	the	root	ball	should	be	flat.	Rounding	may	be	an	indication	of	major	
woody root loss.

The	diameter	of	the	root	ball	should	be	at	least	10	to	12	times	the	diameter	of	the	trunk	as	measured	six	inches	(15	cm)	above	the	trunk	
flare.	

Container Stock 
Roots should not twist or circle in the container. Remove the root ball from the container for inspection,  
paying	special	attention	to	larger,	exposed	roots.	Circling	roots	may	girdle	and	kill	other	roots	or	the	entire	
tree	if	wrapped	around	the	lower	trunk.

Fine	circling	roots	may	be	cut	away	at	planting.	Larger	roots	may	be	straightened	if	still	flexible.	As	with	
balled	and	burlapped	stock,	you	should	be	able	to	see	the	basal	trunk	flare	with	container-grown	plants.	If	the	
trunk	flare	has	been	buried,	gently	expose	it	before	planting	the	tree,	taking	care	not	to	damage	the	bark.

Correct pruning cut: tissue  
closes evenly from all sides

Girdling root as tree 
matures  



  Avoiding Tree & Utility Conflicts
Many factors should be considered prior to planting. Here are some helpful hints for tree planting around utilities.

Determining where to plant a tree is a decision that should not be taken lightly. Many factors should be considered prior  
to planting. When planning what type of tree to plant, remember to look up and look down to determine where the tree 
will be located in relation to overhead and underground utility lines.

Often, we take utility services for granted, because they have become a part of our daily lives. To ensure us the benefits of reliable,  
uninterrupted service, distribution systems are required to bring utilities into our homes. These services arrive at our homes through  
overhead or underground lines.

Overhead lines carry electricity, data, and communications. Underground utility lines may also carry those mentioned, plus water, 
sewer, and natural gas. 

The location of these lines should have a direct impact on your tree and planting site selection. The ultimate mature height and spread 
of a tree must fit within the available growing space beneath and alongside the lines. Just as important, the soil area must be large 
enough to accommodate the particular rooting habits and ultimate trunk diameter of the tree. Proper tree and site selection can provide 
trouble-free beauty and pleasure for years to come. 

Overhead Lines
Overhead utility lines are easy to spot, yet often overlooked. Although these lines look harmless enough, 
they can be extremely dangerous. Planting tall-growing trees under or near these lines eventually requires 
your utility provider to prune them to maintain safe clearance from the wires. This pruning may result in 
the tree having an unnatural appearance. Periodic pruning can also lead to a shortened life span for the 
tree. Trees that must be pruned away from power lines are under greater stress and are more susceptible 
to insects and disease. Small, immature trees planted today that have the potential to grow into overhead 
lines can become problem trees in the future.

Tall-growing trees near overhead lines can cause service interruptions when trees contact wires. Children 
or adults climbing in these trees can be severely injured or even killed if they come in contact with the 

wires. Proper selection and placement of trees in and around overhead utilities can eliminate potential public safety hazards, reduce 
expenses for utilities and their customers, and improve landscape appearance.

Underground Lines
Trees consist of much more than what you see above ground. Many times, the root area below ground is larger than the branch spread. 
Many of the utility services provided today run below ground. Tree roots and underground lines often coexist without problems.  
However, trees planted near underground lines could have their roots damaged if the lines are dug up for repair. 

The greatest danger to underground lines occurs during planting. Before you plant, make sure that you are aware of the location of any 
underground utilities. To be certain that you do not accidentally dig into any lines and risk serious injury or a costly service interrup-
tion, call your utility company or utility locator service first. Never assume that these utility lines are buried deeper than you plan to 
dig. In some cases, utility lines are very close to the surface. Locating underground utilities before digging is often required by law.

Tall Zones
Trees that grow 60 feet (20 meters) or taller can be used in the area marked “Tall Zone.” Plant large trees at least 35 feet (11 meters) 
away from the house for proper root development and to minimize damage to the building(s). These large-growing trees can be planted 
on streets without overhead restrictions if planting space is sufficient. Street planting sites should be greater than 8 feet (3 meters) and 
allow for a large root system, trunk diameter, and trunk flare.

Large trees are also recommended for parks, meadows, or other open areas where their large size, both above and below ground, will not 
be restricted, cause damage, or become a liability.



Medium Zones
Medium-sized trees that grow up to 40 feet (12 meters) tall are often used to frame or soften the appearance of structures or create a park-
like setting. Appropriate soil spaces are wide planting areas or medians [4 to 8 feet (1 to 3 meters) wide], large planting squares [8 feet (3 
meters) square or greater], and other open areas of similar size or larger. 

Low Zones
This zone extends 15 feet (4.5 meters) on either side of the wires. Trees with a mature height of less than 20 feet (6 meters)  
may be planted anywhere within this zone, including street tree plantings under utility lines. Such trees are also recommen- 
ded where soil volumes are too limited to support tall or medium zone trees. 

Some Further Suggestions
Plant evergreen trees in the path of prevailing winter winds to serve as windbreaks. Plantings should be approximately 50 feet (15 meters) 
or more from the house. 

Plant deciduous trees (those that drop their leaves in the fall) to maximize shading in the summer. In winter, the bare canopies will allow 
sunlight to reach the house.

Right Tree –Right Place
Planning before planting can help ensure that the right tree is planted in the right place. Proper tree selection and placement enhance your 
property value and prevent costly maintenance trimming and damage to your home. For further information on planting and helpful tips 
on tree selection, refer to ISA’s brochures on tree selection and new tree planting. If you have any more questions, please contact your local 
ISA Certified Arborist or tree care professional, utility company, local nursery, or county extension office.

The illustration indicates 
approximate tree placement 
in relation to utility lines.

Proper Placement for Trees Around Homes
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  New Tree Planting
Information on proper practices for planting a tree with a nine-step approach to successful planting and establishment.

Purchasing a tree is a lifelong investment. How well this investment grows depends on the type of tree selected and the planting location, the care 
provided during planting, and the follow-up care after planting.

When to Plant
Ideally, trees are planted during the dormant season — in the fall after leaf drop or in early spring before budbreak. Weather conditions 
are cool and allow plants to establish roots in the new location before spring rains and summer heat stimulate new top growth. Healthy 
balled and burlapped or container trees, however, can be planted throughout the growing season if given appropriate care. In tropical 
and subtropical climates where trees grow year round, any time is a good time to plant a tree, provided that sufficient water is available.

Planting Stress
Balled and burlapped trees lose a significant portion of their root system when dug at the nursery. As a result, trees commonly exhibit 
what is known as “transplant shock.” Transplant shock is a state of slowed growth and reduced vitality following transplanting. Contain-
er trees may also experience transplant shock, particularly if they have circling or kinked roots that must be cut. Proper site preparation, 
careful handling to prevent further root damage, and good follow-up care reduces transplant shock and promotes faster recovery. 

Carefully follow the nine simple steps below to help your tree establish quickly in its new location. Note: Before you begin planting 
your tree, be sure you have located all underground utilities prior to digging.

Use two opposing, flexible 
ties when staking is necessary. 
Ties should be placed on the 
lower half of the tree and 
allow trunk movement.

2- to 4-inch 
(5- to 10-cm) 
layer of mulch

Keep mulch 
1 to 2 inches 
(2.5 to 5 cm) 
back from 
trunk

1. Identify the trunk flare. The trunk flare is where 
the trunk expands at the base of the tree. This 
point should be partially visible after the tree has 
been planted (see diagram). Remove excess soil 
from the top of the root ball prior to planting if 
the root flare is not visible. 

2. Dig a shallow, broad planting hole. Holes 
should be 2 to 3 times wider than the root ball,  
but only as deep as the root ball. Digging a  
broad planting pit breaks up the surrounding  
soil and provides newly emerging tree roots  
room to expand. 

3. Remove the containers or cut away the wire 
basket. Inspect container tree root balls for 
circling roots. Straighten, cut, or remove them. 
Expose the trunk flare, if necessary. 

4. Place the tree at the proper height. Take care to 
dig the hole to the proper depth — and no more. 
The majority of a tree’s roots develop in the top 
12 inches (30 cm) of soil. If the tree is planted 
too deep, new roots will have difficulty develop-
ing because of a lack of oxygen. In poorly drained 
or heavily clayed soils, trees can be planted with 
the base of the trunk flare 2 to 3 inches (5 to 7.5 
cm) above grade. When placing the tree in the 
hole, lift it by the root ball, not the trunk. 

Trunk Flare

Remove containers,  
wrappings, wires and ties. Set ball on firmly packed 

soil to prevent settling.

Gently pack backfill, 
using water to settle soil 
around the root ball.



5. Straighten the tree in the hole. Before backfilling, have some-
one view the tree from several directions to confirm it is straight. 
Once planted, it is difficult to reposition the tree. 

6. Fill the hole gently, but firmly. Pack soil around the base of the 
root ball to stabilize it. If the root ball is wrapped, carefully cut 

and remove any fabric, plastic, 
string, and/or wire from around 
the trunk and root ball to prevent 
girdling and to facilitate root 
growth (see diagram). Fill the 
remainder of the hole, firmly 
packing the soil to eliminate air 
pockets that may dry out roots. 
Further reduce air pockets by wa-
tering periodically while backfill-
ing. Avoid fertilization at the time 
of planting.

7. Stake the tree, if necessary. Studies have shown that trees estab-
lish more quickly and develop stronger trunk and root systems 
if they are not staked at the time of planting. Staking may be 
required, however, when planting bare root stock or planting on 
windy sites. Stakes may also offer protection against lawn mower 

damage and vandalism. One or two stakes used in conjunction 
with a wide, flexible tie material on the lower half of the tree 
will hold the tree upright and minimize injury to the trunk (see 
diagram), yet still allow movement. Remove support staking and 
ties after the first year of growth. 

8. Mulch the base of the tree. Mulch is organic matter spread 
around the base of a tree to hold moisture, moderate soil tem-
perature extremes, and reduce grass and weed competition. Com-
mon mulches include leaf litter, pine straw, shredded bark, peat 
moss, or composted wood chips. A 2- to 4-inch (5- to 10-cm) 
layer is ideal. More than 4 inches (10 cm) may cause a problem 
with oxygen and moisture levels. Piling mulch right up against 
the trunk of a tree may cause decay of the living bark. A mulch-
free area, 1 to 2 inches (2.5 to 5 cm) wide at the base of the tree, 
reduces moist bark conditions and prevents decay. 

9. Provide follow-up care. Keep the soil moist, but not water-
logged. Water trees at least once a week, barring rain, and more 
frequently during hot, windy weather. When the soil is dry below 
the surface of the mulch, it is time to water. Continue until 
mid-fall, tapering off as lower temperatures require less-frequent 
watering.

Other follow-up care may include minor pruning of branches damaged during the planting process. Prune sparingly after planting and 
delay necessary corrective pruning until a full season of growth in the new location has occurred. 

Completing these nine simple steps will maximize the likelihood that your new tree will grow and thrive in its new home. When questions 
arise regarding your tree, be sure to consult your local ISA Certified Arborist or a tree care or garden center professional for assistance. 
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  Mature Tree Care
Learn procedures specific to a routine maintenance program for mature tree care, including tree inspection, mulching,  
fertilization, pruning, and tree removal.

Think of tree care as an investment. A healthy tree increases in value with age and pays big dividends by increasing property values, beautifying 
our surroundings, purifying our air, and saving energy by providing cooling shade from summer’s heat and protection from winter’s wind.

Regular preventative maintenance, designed to promote tree health and structural integrity, ensures a tree’s value will continue to grow 
and prevents the development of more costly problems in the future. An effective maintenance program, including regular inspections 
and necessary follow-up care — pruning, mulching, fertilizing, and additional soil management — can identify problems and correct 
them before they become damaging or fatal.

Tree Inspection
Regular tree inspections can catch changes in a tree’s health before a disease, insect, or environmental problem  
becomes too serious to address. Ideally, mature trees should be inspected at least once a year to assess four 
characteristics of tree vitality: new leaf or bud formation, leaf size, twig growth, and absence of crown dieback 
(gradual death of the upper part of the tree).

Growth reduction is a fairly reliable cue that the tree’s health has recently changed. An experienced arborist 
can look at twig growth from past years to determine whether there is a reduction in the tree’s typical growth 
pattern. 

Further signs of poor tree health are trunk decay, crown dieback, or both. These symptoms often indicate 
problems that began several years before. Loose bark, deformed growths, and conks (mushrooms) are com-
mon signs of stem decay.

Any abnormalities found during these inspections, such as insect activity and/or spotted, deformed, discolored, or dead leaves and twigs, 
should be noted and monitored closely. If you are uncertain about what to do, report your findings to your local ISA Certified Arborist 
or other tree care professional for advice on treatment options.

Mulching
Mulching can reduce environmental stress by providing trees with a more moderate root environ-
ment that has fewer temperature and moisture extremes than the surrounding soil. Mulch reduces 
competition from weeds and grass and prevents mechanical damage by keeping lawn care equip-
ment away from the tree’s base. Mulches made from plant matter, such as shredded leaves, pine 
straw, peat moss, or composted wood chips, will add nutrients to the soil as they decompose and 
help improve overall soil biology. To be most effective, mulch should be placed 2 to 4 inches (5 to 
10 cm) deep and cover as much of the root system as possible. (Roots can extend as far as 2 or 3 
times the diameter of the branch spread of the tree.) When placing mulch, care should be taken not 
to cover the actual trunk of the tree. A mulch-free area around the base that is 1 to 2 inches (2.5 to 
5 cm) wide is sufficient to avoid overly moist bark conditions.

Soil Management
Soil management is another important aspect of mature tree care. Urban landscape trees often exist in 
soils that lack the nutrients, pH (acidity or alkalinity), drainage, or pore space (air and water space) 
needed for growth and development. Proper fertilization based on plant needs can correct many defi-
ciencies that limit growth. Sometimes soil nutrients may be sufficient, but soil pH levels may prevent 
plant uptake. In this case, soil amendments, such as sulfur, lime, and even some mulches, can alter soil 
chemistry and help alleviate plant stress. 



Drainage systems or grading can help correct saturated soil conditions, although trenching or earthmoving activities within the tree’s root 
zone may cause more harm than good. Compacted soils can be tilled mechanically or with compressed air to increase porosity and encour-
age root growth. Care must be taken when loosening soil under the drip zone to avoid root damage. 

When dealing with a mature tree that provides considerable benefit and value to your landscape, it is worth the time and investment to 
have the soil tested for nutrient content and texture. An arborist can arrange to have your soil tested at a soil testing laboratory and recom-
mend treatments based on the results.  

Pruning 
Pruning is often desirable or necessary to remove dead, diseased, or insect-infested branches and to improve tree  
structure, enhance vitality, or reduce risk. While pruning has many benefits, the removal of live branches creates  
a lasting wound. No branch should be removed without a reason. The removal of large limbs on a mature tree  
requires careful consideration.

Pruning large trees requires special equipment, training, and experience. If the pruning work requires climbing, the  
use of a chain or hand saw, or the removal of large limbs, the use of personal safety equipment, such as protective 
eyewear and hearing protection, is a must. Arborists can assist in performing the job safely and reducing the risk of 
personal injury and damage to your property. They can also determine which type of pruning is necessary to main-
tain or improve the health, appearance, and safety of your trees. 

Removal 
Although tree removal is a last resort, there are circumstances when it is necessary. Professionally trained arborists can help decide whether 
or not a tree should be removed and possess the skills and equipment to safely and efficiently remove trees. Removal is recommended when 
a tree:

•	 is	dead,	dying,	or	considered	irreparably	hazardous	
•	 is	causing	an	obstruction	or	is	crowding	and	causing	harm	to	other	trees	and	the	situation	is	impossible	to	correct	through	pruning	
•	 is	to	be	replaced	by	a	more	suitable	specimen	
•	 should	be	removed	to	allow	for	construction	

With proper maintenance, trees can add aesthetic and economic value to your property. Poorly maintained trees, on the other hand, can be 
a significant liability. For more information on mature tree care, contact your local ISA Certified Arborist.
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       Plant Health Care
Explains what plant health care means, what its implementation involves, and how trees and shrubs benefit from it.

Symptoms, such as discolored leaves, dead branches, or early leaf drop, can prompt a call to a local 
arborist. 

Sometimes the cause of concern is a minor problem that is easily explained and corrected. Other 
times, the problem is more complex, with several underlying causes and a remedy that requires  
treatments extending over several years. Unfortunately, if the problem has gone undetected for so  
long that the tree cannot be helped, removal may be the only option.

The Solution: Plant Health Care
To better address situations such as these, arborists created Plant Health Care (PHC) programs. The objective of PHC is to maintain 
or improve the landscape’s appearance, vitality, and — in the case of trees — safety, using the most cost-effective and environmentally 
sensitive practices and treatments available. Plant Health Care involves routine monitoring, preventive treatment, and a strong working 
relationship between the arborist and the property owner. 

Why Plant Health Care, Not Tree Health Care? 
While trees are dominant ornamental features in your home landscape, they share this area with turfgrasses, 
shrubs, and other plants. All these plants are bedded in a common resource: the soil. The roots of trees, shrubs, 
turfgrass, and bedding plants intermingle and compete for water and nutrients. The roots of a single mature  
tree may extend well into your lawn or flower beds. Every treatment applied to the lawn (fertilizer and herbicide, 
for example) can impact the appearance and vitality of a tree. Conversely, treatments applied to a tree, such as 
pruning and fertilizing, can influence the appearance and vitality of the underlying turfgrass. The care of each 
plant in a landscape can affect the health of every plant in that landscape. 

Why Contact an Arborist for Plant Health Care? 
Arborists have the experience and training to detect many potential tree and shrub problems before they become life-threatening or 
hazardous. Arborists can also make tree and shrub recommendations, such as species selection and placement, to prevent problems from 
occurring in the first place. In addition, arborists can consult with other landscape and lawn care services you may use to ensure that the 
treatments are coordinated and will not be harmful to your trees and shrubs. 

Remember, the potential size and longevity of trees and shrubs warrants special attention 
in your landscape. Bedding plants can be replaced in a few short weeks and a lawn in a 
single growing season, but it can take a lifetime or more to replace a mature tree. 

What Does a Tree and Shrub PHC Program Cover? 
Every client has different landscape objectives, so there is no standard PHC program.  
However, PHC programs do have several common features. First, PHC involves  
monitoring tree and shrub health. This step allows problems to be detected and  
managed before they become  
serious. The monitoring may be as simple as annual visits to check on a few special trees  
in your landscape, or it may involve more frequent quarterly or monthly inspections of  
all your trees and shrubs. The monitoring frequency and complexity of your PHC  
program depend on the size and diversity of your landscape, as well as your particular  
landscape goals.  
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Second, if a problem or potential problem is detected during a monitoring visit, your arborist will work with  
you to develop a solution. This could be as simple as reducing lawn irrigation frequency so soil conditions aren’t 
too moist for tree roots. Other solutions include more detailed suggestions, such as pruning or spot applications 
of pesticides. 

Your arborist will provide you with information about your trees and shrubs that will let you make appropriate 
management decisions for your budget and goals. Can you tolerate a disease or pest that only affects a plant  
cosmetically? Would replacing a shrub with a more disease-resistant cultivar be preferable to treatment? Plant 
Health Care is a program tailored to the needs of the client and his or her trees and shrubs. 

What Will a PHC Program Cost? 
Because each program is individually designed to fit the needs of a particular landscape, no standard price can be given without a site visit 
and assessment. You may have an interest in developing a plan for a few key trees in your landscape, or you may wish to have the entire 
landscape placed on a program. PHC programs can also be structured in different ways. For example, some programs charge a fee for 
monitoring and bill each treatment separately. Other programs have an annual fee that covers all monitoring visits for the season as well 
as many potential treatments. These more comprehensive programs provide peace of mind in knowing that treatments for most potential 
problems are already covered by the program without additional charges. Individualized programs and flexibility are at the heart of PHC. 
You will find that your arborist can design a Plant Health Care program that fits your goals and budget. 

How Do I Choose an Arborist? 
Check the phone directory for arborists who are members of professional organizations, such as the International Society of Arboriculture 
(ISA), the Tree Care Industry Association (TCIA), or the American Society of Consulting Arborists (ASCA), and also look for ISA Certi-
fied Arborists. These credentials demonstrate a commitment to education and to staying abreast of the latest information and techniques. 
Ask for proof of insurance and references, and don’t hesitate to check them. Remember, tree care is a substantial, long-lasting investment in 
your valuable assets; take the time to select a knowledgeable professional to care for your landscape. 
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       Trees and Turf
Tree and grass selection, competition among plants, maintenance practices, and special situations must all be considered when trees and 
turf share a landscape.

Woody plants and turfgrasses are critical design elements in urban and suburban landscapes. Trees and turf offer distinct personal, functional, 
and environmental benefits. The intended benefits of these plants may never be obtained, however, if potential incompatibilities are not ad-
dressed.

Thinning grass under large shade trees; large tree roots that hinder mowing; young trees that don’t seem to grow; tree trunks badly  
damaged by lawn mowers or string trimmers — all of these undesirable effects can be caused by tree and turfgrass conflicts. 

Turfgrasses provide many of the same environmental benefits as trees. They:

•	 take	up	carbon	dioxide	and	produce	oxygen	via	photosynthesis
•	 cool	the	air	by	changing	water	into	water	vapor	
•	 filter	dust	and	particulates

•	 entrap	air	polluting	gases	
•	 reduce	erosion

Turfgrasses, in addition to being environmentally beneficial, are attractive in formal and informal designs. There are many advantages to 
combining trees and turf in the landscape.

Selection
When	trees	and	turf	are	used	in	the	same	area,	extra	attention	must	be	given	to	plant	material	
selection to ensure tree and lawn compatibility. Grass is generally a sun-loving plant. Most spe-
cies will not grow well in areas that get less than 50 percent open sunlight. However, new shade 
tolerant grass varieties are being introduced.

In areas where the lawn is the primary design feature, select woody plants that are small, have 
open canopies (to allow sunlight to penetrate to the ground), or have a high canopy. Select 
trees that do not root near the soil surface. Surface rooting is most prevalent where shallow 
topsoil or clay soils are present.

Competition
All plants require sunlight, water, and rooting space for growth. In the landscape, plants compete with their neighbors for these resources. 
Some plants even release chemicals in the soil to restrict growth of nearby plants. A landscape design should provide adequate space for 
plants (keeping size at maturity in mind) to minimize competition.

While shading is the most obvious form of competition, roots also compete below ground for  
water, nutrients, and space. The majority of fine, water-absorbing tree and grass roots are in the top 6 
inches (15 cm) of soil. In this region, grass roots ordinarily occupy a much greater percentage of the 
soil volume than tree roots and absorb more of the available water and nutrients (especially around 
young trees). However, grass root density is often much lower in areas where trees were established 
first. In these situations, shading and other factors help to make tree roots more competitive. 

Competition is especially important when transplanting, seeding, or sodding. The newest plant in 
the area must be given special treatment to become established. Competing sod should be removed 
from around transplanted trees and shrubs. Water should be applied to new transplants and seedlings 
as needed.

Mulching is the best alternative to turf around trees. A 2- to 4-inch (5- to 10-cm) layer of wood chips, 
bark, or other organic material over the soil beneath the tree’s drip line is recommended because it:

•	 helps	retain	soil	moisture	
•	 helps	reduce	weeds	and	grass	competition
•	 increases	soil	biology	and	fertility	as	it	decomposes
•	 improves	appearance	

•	 protects	the	trunk	from	serious	injuries	caused	by	
 lawn care equipment 
•	 improves	soil	structure	(better	aeration,	temperature,	 

and moisture conditions)

Fine, water-absorbing tree and grass roots 
are in top 6  inches (15 cm) of soil.

A landscape design should provide adequate 
plant spacing to minimize competition.
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Maintenance Practices
Trees	and	turf	have	different	requirements.	Given	the	close	proximity	of	tree	and	turf	roots,	treatment	of	one	plant	
may damage the other. 

Many broadleaf herbicides used in lawn care can cause severe damage to trees when misapplied. Herbicide drift on 
windy days and vaporization on hot days can cause damage to non-target woody plants. While most herbicides do not 
kill tree roots, some, such as soil sterilants, do. Herbicides that can cause tree damage will note this on their labels.

Fertilizer applied to one plant will also be absorbed by the roots of a nearby plant. This can be  
a	good	thing,	but	excessive	fertilization	of	either	trees	or	turf	can	result	in	excessive	above	ground	
growth or reduced disease and pest resistance. 

Lawn	watering	is	beneficial	to	trees	if	done	correctly.	Trees	need,	on	average,	the	equivalent 
of 1 inch (2.5 cm) of rain every 7 to 10 days, depending on the species. Frequent, shallow  
watering does not meet the needs of either trees or turf, and can be harmful to both. 

Allow turf to grow to the top of its recommended mowing height to increase health and rooting 
depth and decrease irrigation, fertilization, and weed control requirements. Mowing no more than one-third of the 
grass blade’s height and letting the clippings remain on the lawn promotes a healthy and vigorous lawn. Encourage 
communication between tree and lawn care professionals to prevent duplication of maintenance activities.

 
Special Situations 

•	 Placing fill soil around existing trees.	Fill	soil	is	frequently	added	around	existing	mature	trees	to	cover	roots	and	re-establish	turf.	
Fill	soil	can	reduce	soil	oxygen	levels	and	suffocate	tree	roots.	Consult	an	ISA	Certified	Arborist	before	adding	soil	over	tree	roots.

•	 Establishing lawns around existing trees. Soil preparation prior to seeding can disrupt the upper 4 to 6 inches (10 to 15 cm) of 
topsoil. This may result in significant tree root damage and decline of the tree canopy. 

•	 Lawn watering in arid sites. In arid regions, the watering that is required to maintain turf is especially harmful to tree species 
adapted	to	dry	climates.	Excess	soil	moisture	encourages	root	rot	that	can	kill	trees	or	increase	the	likelihood	of	uprooting	by	excessive	
winds.

Sparse turfgrass growing around mower-scarred, weak trees does not need to be a common sight in the landscape. With proper planning, 
selection, and management, the benefits of both trees and turf can be readily achieved.

Read herbicide labels 
to avoid tree damage

Avoid excessive  
fertilization of  
trees or turf.



       Proper Mulching Techniques
Mulching is one of the most beneficial practices a homeowner can use for better tree health. 

Mulches are materials placed over the soil surface to maintain moisture and improve soil conditions. Mulching is one of the 
most beneficial acts a homeowner can do for the health of a tree. However, improper mulching materials and practices may 
have little, or even negative, impact on the trees in your landscape.

Benefits of Proper Mulching
•	 Helps	reduce	soil	moisture	loss	through	evaporation
•	 Helps	control	weed	germination	and	growth
•	 Insulates	soil,	protecting	roots	from	extreme	summer	and	winter	temperatures
•	 Can	improve	soil	biology,	aeration,	structure	(aggregation	of	soil	particles),	and	drainage	over	time
•	 Can	improve	soil	fertility	as	certain	mulch	types	decompose
•	 Inhibits	certain	plant	diseases
•	 Reduces	the	likelihood	of	tree	damage	from	“weed	whackers”	or	the	dreaded	“lawn	mower	blight”
•	 Gives	planting	beds	a	uniform,	well-cared-for	look

Trees	growing	in	a	natural	forest	environment	have	their	roots	anchored	in	a	rich,	well-aerated	soil	full	of	essential	nutrients	and	soil	mi-
croorganisms.	The	soil	is	blanketed	by	leaves,	organic	materials,	and	living	organisms	that	replenish	and	recycle	nutrients.	This	environ-
ment	is	optimal	for	root	growth	and	mineral	uptake.	Urban	landscapes	and	new	developments,	however,	are	typically	harsher	environ-
ments	with	poor	quality	soils,	reduced	organic	matter,	and	large	fluctuations	in	soil	temperature	and	moisture.	Applying	a	2-	to	4-inch	
(5-	to	10-cm)	layer	of	organic	mulch	can	mimic	a	more	natural	environment	and	improve	plant	health.

Types of Mulch
Mulches	are	available	in	many	forms.	The	two	major	types	of	mulch	are	inorganic	and	
organic.	Inorganic	mulches	include	various	types	of	stone,	lava	rock,	pulverized	rubber,	
geotextile	fabrics,	and	other	materials.	Inorganic	mulches	do	not	decompose	and	do	not	
need	to	be	replenished	often.	On	the	other	hand,	they	do	not	improve	soil	structure,	 
add	organic	materials,	or	provide	nutrients.	For	these	reasons,	most	horticulturists	and	
arborists prefer organic mulches.

Organic	mulches	include	wood	chips,	pine	needles,	hardwood	and	softwood	bark,	 
cocoa	hulls,	leaves,	compost	mixes,	and	a	variety	of	other	products	usually	derived	from	
plants.	Organic	mulches	decompose	in	the	landscape	at	different	rates	depending	on	the	
material,	climate,	and	soil	microorganisms	present.	Those	that	decompose	faster	must	
be	replenished	more	often.	Because	the	decomposition	process	improves	soil	quality	and	
fertility,	many	arborists	and	other	landscape	professionals	consider	that	characteristic	a	
positive	one,	despite	the	added	maintenance.

Not Too Much!
As	beneficial	as	mulch	is,	too	much	can	be	harmful.	The	generally	recommended	mulching	depth	is	2	to	4	inches	(5	to	10	cm).	Un-
fortunately,	many	landscapes	are	falling	victim	to	a	plague	of	overmulching.	“Mulch	volcanoes”	are	excessive	piles	of	mulch	materials	
applied	around	the	base	of	trees.	While	organic	mulches	must	be	replenished	over	time,	buildup	can	occur	if	reapplication	outpaces	
decomposition	or	if	new	material	is	added	simply	to	refresh	color.	Deep	mulch	can	be	effective	in	suppressing	weeds	and	reducing	main-
tenance,	but	it	often	causes	additional	problems.

Problems Associated with Improper Mulching
•	 On	wet	soils,	deep	mulch	can	lead	to	excess	moisture	in	the	root	zone,	which	can	stress	the	plant	and	cause	root	rot.	

•	 Piling	mulch	against	the	trunk	or	stems	of	plants	can	stress	stem	tissues	and	may	lead	to	the	development	of	insect	and	disease	
problems	or	stem	girdling	roots.	
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•	 Some	mulches,	especially	those	containing	fresh	grass	clippings,	can	affect	soil	pH	and	may	eventually	lead	to	
nutrient	deficiencies	or	toxic	buildups.	

•	 Mulch	piled	high	against	the	trunks	of	young	trees	may	create	habitats	for	rodents	that	chew	the	bark	and	can	
girdle	the	trees.	

•	 Thick	blankets	of	fine	mulch	can	become	matted	and	may	reduce	the	penetration	of	water	and	air.	

•	 Anaerobic	“sour”	mulch	may	give	off	pungent	odors,	and	the	alcohols	and	organic	acids	that	build	up	may	be	
toxic	to	young	plants.

Proper Mulching 
The	choice	of	mulch	and	the	method	of	application	can	be	important	to	the	health	of	landscape	plants.	The	following	are	some	guidelines	to	
use	when	applying	mulch:

•	 Determine	whether	soil	drainage	is	adequate	and	if	there	are	plants	that	may	be	affected	by	the	choice	of	mulch.	Most	commonly	
available	mulches	work	well	in	most	landscapes.	Some	plants	may	benefit	from	the	use	of	slightly	acidifying	mulch,	such	as	pine	bark.	

•	 For	well-drained	sites,	apply	a	2-	to	4-inch	(5-	to	10-cm)	layer	of	mulch	(less	if	poorly	
drained).	Coarse	mulches	can	be	applied	slightly	deeper	without	harm.	Place	mulch	out	to	
the	edge	of	a	tree’s	crown	or	beyond.	Remember,	if	a	tree	had	a	say	in	the	matter,	its	entire	
root	system	(which	usually	extends	well	beyond	the	drip	line)	would	be	mulched.

•	 If	mulch	is	already	present,	check	the	depth.	If	sufficient	mulch	is	present,	break	up	
any	matted	layers	and	refresh	the	appearance	with	a	rake.	Some	landscape	maintenance	
companies	spray	mulch	with	a	water-soluble,	vegetable-based	dye	to	add	color	to	faded	
material. 

•	 If	mulch	is	piled	against	the	stems	or	tree	trunks,	pull	it	back	several	inches/centimeters	so	
that	the	base	of	the	trunk	is	exposed.	Composted	wood	chips	can	make	good	mulch,	espe-
cially	when	they	include	some	bark	and	leaves.	Fresh	wood	chips	also	may	be	used	around	
established	trees	and	shrubs.	Avoid	using	fine,	non-composted	wood	chips,	as	soil	nitrogen	may	be	taken	up	by	the	roots	as	the	wood	
chips	decompose.	
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       Pruning Young Trees
Proper pruning is essential in developing a tree with a strong structure and desirable form. Trees that receive the appropriate pruning 
measures while they are young will require less corrective pruning as they mature.

Keep these few simple principles in mind before pruning a tree: 
•	 Always	have	a	purpose	in	mind	before	making	a	cut.	Each	cut	has	the	potential	to	change	the	growth	of	the	tree.

•	 Poor	pruning	can	cause	damage	that	lasts	for	the	life	of	the	tree.	Learn	where	and	how	to	make	the	cuts	before	picking	up	the	
pruning tools. 

•	 Trees	do	not	heal	the	way	people	do.	When	a	tree	is	wounded,	it	must	grow	over		the	damage.	As	a	result,	the	wound	is	contained	
within the tree forever. 

•	 Small	cuts	do	less	damage	to	the	tree	than	large	cuts.	Correcting	issues	when	a		tree	is	young	will	reduce	the	need	for	more	drastic	
pruning later.

Making the Cut 
Pruning	cut	location	is	critical	to	a	tree’s	growth	and	wound	closure	response.	Make	pruning	cuts	just	outside	the	
branch	collar	to	avoid	damaging	the	trunk	and	compromising	wound	responses.	Improper	pruning	cuts	may	lead	
to permanent internal decay. 

If	a	large	branch	must	be	shortened,	prune	it	back	to	a	secondary	branch	or	a	bud.	Cuts	made	between	buds	or	
branches	may	lead	to	stem	decay,	sprout	production,	and	misdirected	growth.

Pruning Tools 
Small	branches	can	be	cut	easily	with	hand	pruners.	Scissor-type	or	bypass-blade	hand	pruners	are	preferred	over	the	anvil	type	as	they	
make	cleaner,	more	accurate	cuts.	Cuts	larger	than	one-half	inch	(1.27	cm)	in	diameter	should	be	made	with	lopping	shears	or	a	prun-
ing saw. 

Hedge	shears	should	be	used	for	shaping	hedges	only.	Do	not	use	shears	to	prune	a	tree.	Whatever	tool	you	use,	make	sure	it	is	kept	
clean and sharp. 

Establishing a Strong Scaffold Structure 
A	good	structure	of	primary	branches	should	be	established	while	the	tree	is	young.	These	limbs,	
called	scaffold	branches,	are	a	mature	tree’s	framework.	Properly	trained	young	trees	will	develop	
a	strong	structure	that	requires	less	corrective	pruning	as	they	mature.	The	goal	in	training	young	
trees	is	to	establish	a	strong,	central	trunk	with	sturdy,	well-spaced	branches.	This	form	mimics	tree	
growth in forest settings where outward branching is limited by neighboring trees. 

Some	tree	species	develop	some	or	all	of	these	characteristics	naturally,	even	when	grown	openly	in	
an	urban	or	park	setting.	Others	may	require	more	frequent	attention.

Good Structure Poor Structure

Pruning	SawLopping	ShearsHand Pruners
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Trunk Development 
For	most	young	trees,	maintain	a	single	dominant	leader	growing	upward.	Do	not	prune	back	the	tip	of	this	leader	or	allow	secondary	
branches	to	outgrow	the	main	leader.	Sometimes,	a	tree	will	develop	double	leaders	known	as	codominant	stems.	Codominant	stems	can	
lead	to	structural	weaknesses,	so	it	is	best	to	remove	or	shorten	one	of	the	stems	while	the	tree	is	young.

A	tree’s	secondary	branches	contribute	to	the	development	of	a	sturdy,	well-tapered	trunk.	When	numerous	branches	are	being	removed,	it	
is	preferable	to	retain	some,	at	least	temporarily,	to	promote	trunk	diameter	growth.

Permanent Branch Selection 
Most	of	the	branches	present	on	a	young	tree	at	planting	will	be	pruned	away	at	maturity	to	provide	clearance	for	mowing,	pedestrians,	and/
or vehicle traffic. 

The	height	of	the	lowest	permanent	branch	is	determined	by	the	tree’s	intended	function	and	location	in	the	landscape.	The	road	side	of	a	
street	tree	may	be	raised	to	16	feet	(5	m)	to	accommodate	traffic.	In	most	other	situations,	8	feet	(2.4	m)	of	clearance	is	sufficient.	Trees	used	
as	screens	or	wind	breaks,	however,	usually	branch	low	to	the	ground.	

Sufficient	branch	spacing	and	balance,	both	vertically	and	radially,	is	important.	The	space	between	permanent	branches	should	be	approxi-
mately	3	percent	of	the	tree’s	eventual	height	(for	example,	1.5	feet	[0.5	m]	for	a	tree	that	can	grow	to	be	50	feet	[15	m]	tall).

Beyond	spacing,	the	strength	of	branch	structure	depends	on	the	relative	size	of	the	branches	and	branch	angles.	Branches	similar	in	diam-
eter	to	the	trunk	or	limb	from	which	they	arise	are	more	prone	to	failure	than	those	smaller	in	diameter.

Narrow	angles	of	attachment	or	tight	crotching	can	enclose	bark	within	a	branch	union.	Such	growth	is	called	included	
bark,	a	condition	that	weakens	the	branch	attachment	and	may	lead	to	failure	when	the	tree	matures.	Branches	with	
weak	attachments	should	be	pruned	while	still	small.	Balance	should	be	considered	by	retaining	some	branches	in	each	
direction	radially,	spreading	from	the	center	outward.	Make	sure	one	scaffold	branch	is	not	allowed	to	grow	directly	
above another.

When	pruning,	be	sure	not	to	remove	too	many	branches.	Leaves	and	their	supporting	branches	are	major	sites	of	food	
production	and	storage.	Eliminating	too	much	of	the	canopy	can	“starve”	the	tree,	reduce	growth,	and	increase	stress.	No	
more	than	25	percent	of	the	crown	should	be	removed	in	one	pruning.

Newly Planted Trees 
Pruning	of	newly	planted	trees	should	be	limited	to	the	removal	of	dead	or	broken	branches.	All	other	pruning	should	be	withheld	until	the	
second	or	third	year,	when	a	tree	has	recovered	from	the	stress	of	transplanting.

Wound Dressings 
Despite	any	claims	otherwise,	research	has	shown	that	wood	dressings	do	not	reduce	decay	or	speed	wound	closure	and	rarely	prevent	insect	
or	disease	infestations.	Most	experts	recommend	that	wound	dressing	not	be	used.	



       Pruning Mature Trees
Understand the pruning needs of mature trees and the proper pruning techniques for their care.

Pruning is the most common tree maintenance procedure. Although forest trees grow quite well with only nature’s pruning, landscape trees 
require a higher level of care to maintain their structural integrity and aesthetics. Pruning must be done with an understanding of tree biology. 
Improper pruning can create lasting damage or even shorten the tree’s life.

Reasons for Pruning
Because each cut has the potential to change the growth of the tree, no branch should be removed without a  
reason. Common reasons for pruning are to remove dead branches, to improve form, and to reduce risk. Trees 
may also be pruned to increase light and air penetration to the inside of the tree’s crown or to the landscape 
below. In most cases, mature trees are pruned as corrective or preventive measures. 

Routine thinning does not necessarily improve the health of a tree. Trees produce a dense crown of leaves to 
manufacture the sugar used as energy for growth and development. Removal of foliage through pruning can 
reduce growth and stored energy reserves. Heavy pruning can be a significant health stress for the tree. 

There are many outside considerations, however, that make it necessary to prune trees. Safety, clearance,  
and compatibility with other components of a landscape are all major concerns. Proper pruning, with an 
understanding of tree biology, can maintain good tree health and structure while enhancing the aesthetic  
and economic values of our landscapes.

When to Prune
Most routine pruning to remove weak, diseased, or dead limbs can be accomplished at any time during the year 
with little effect on the tree. As a rule, growth and wound closure are maximized if pruning takes place before the 
spring growth flush. Some trees, such as maples and birches, tend to “bleed” if pruned early in the spring. It may 
be unsightly, but it is of little consequence to the tree.

A few tree diseases, such as oak wilt, can be spread when pruning wounds provide access to pathogens  
(disease-causing agents). Susceptible trees should not be pruned during active transmission periods.

Heavy pruning of live tissue just after the spring growth flush should be avoided, especially on weak trees. At that 
time, trees have just expended a great deal of energy to produce foliage and early shoot growth. Removal of a large 
percentage of foliage at that time can stress the tree.

Making Proper Pruning Cuts
Pruning cuts should be made just outside the branch collar. The branch collar contains trunk  
or parent branch tissue and should not be damaged or removed. If the trunk collar has grown  
out on a dead limb to be removed, make the cut just beyond the collar. Do not cut the collar.

If a large limb is to be removed, its weight should first be reduced. This is done by making  
an undercut about 12 to 18 inches (30 to 46 cm) from the limb’s point of attachment. Make  
a second cut from the top, directly above or a few inches farther out on the limb. Doing so re-
moves the limb, leaving the 12- to 18-inch (30- to 46-cm) stub. Remove the stub by  
cutting back to the branch collar. This technique reduces the possibility of tearing the bark.1

2
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Pruning Techniques
Specific types of pruning may be necessary to maintain a mature tree in a healthy, safe, and attractive condition. 

Cleaning is the removal of dead, dying, diseased, weakly attached, and low-vigor branches from the crown of a tree. 

Thinning is selective branch removal to improve structure and to increase light penetration and air movement through the crown. Proper 
thinning opens the foliage of a tree, reduces weight on heavy limbs, and helps retain the tree’s natural shape.

Raising removes the lower branches from a tree to provide clearance for buildings, vehicles, pedestrians, and vistas. 

Reduction reduces the size of a tree, often for utility line clearance. Reducing a tree’s height or spread is best accomplished by pruning back 
the leaders and branch terminals to secondary branches that are large enough to assume the terminal roles (at least one-third the diameter of 
the cut stem). Compared to topping, reduction helps maintain the form and structural integrity of the tree.

How Much Should Be Pruned? 
The amount of live tissue that should be removed depends on the tree’s size, species, and age, as well as the pruning objectives. Younger trees 
tolerate the removal of a higher percentage of living tissue better than mature trees do. Generally, no more than 25% of the crown should be 
removed at once, and less for mature trees. 

Removing even a single, large-diameter limb can result in significant canopy loss and can create a wound that the tree may not be able to 
close. Care should be taken to achieve pruning objectives while minimizing live branch loss and wound size.

Wound Dressings 
Research has shown that dressings do not reduce decay or speed wound closure, and rarely prevent insect or 
disease infestations. Most experts recommend that wound dressings not be used.

Hiring an Arborist 
Pruning large trees can be dangerous. If pruning involves working above the ground or using power equipment, 
it is best to hire a professional arborist. An arborist can determine the type of pruning necessary to improve the 
health, appearance, and safety of your trees. A professional arborist can also provide the services of a trained crew 
with the required safety equipment and liability insurance. 

Before Pruning After Pruning
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Topping is cutting 
branches back to stubs 
or lateral branches not 
large enough to sustain 
the remaining branch.

Leaving a stub 
maintains an  
open pathway  
to decay.

       Why Topping Hurts Trees
Learn why topping is not an acceptable pruning technique and discover recommended alternatives.

Topping is perhaps the most harmful tree pruning practice known. Yet, despite more than 25 years of literature and 
seminars explaining its harmful effects, topping remains a common practice.

What is Topping?
Topping is the indiscriminate cutting of tree branches to stubs or to lateral branches that are not large enough to  
assume the terminal role. Other names for topping include “heading,” “tipping,” “hat-racking,” and “rounding over.” 

Topping is often used to reduce the size of a tree. A homeowner may feel that a tree has become too large for his or 
her property, or that tall trees may pose an unacceptable risk. Topping, however, is not a viable method of height 
reduction and certainly does not reduce future risk. In fact, topping will increase risk in the long term. 

Topping Stresses Trees
Topping can remove 50 to 100 percent of a tree’s leaf-bearing crown. Leaves are the food factories of a tree. Removing them can tem-
porarily starve a tree and trigger various survival mechanisms. Dormant buds are activated, forcing the rapid growth of multiple shoots 
below each cut. The tree needs to put out a new crop of leaves as soon as possible. If a tree does not have the stored energy reserves to do 
so, it will be seriously weakened and may die. 

A stressed tree with large, open pruning wounds is more vulnerable to insect and disease infestations. The tree may lack sufficient energy 
to chemically defend the wounds against invasion, and some insects are actually attracted to the chemical signals trees release.

Topping Leads to Decay 
Correct pruning cuts are made just beyond the branch collar at the point of attachment. The tree is biologically 
equipped to close such a wound, provided the tree is healthy enough and the wound is not too large. Cuts  
made along a limb between lateral branches create stubs with wounds that the tree may not be able to close.  
The exposed wood tissues begin to decay. Normally, a tree will “wall off,” or compartmentalize, the decaying  
tissues, but few trees can defend the multiple severe wounds caused by topping. The decay organisms are given  
a free path to move down through the branches.

Topping Can Lead to Sunburn 
Branches within a tree’s crown produce thousands of leaves to absorb sunlight. When the leaves are removed, the remaining branches and 
trunk are suddenly exposed to high levels of light and heat. The result may be sunburn of the tissues beneath the bark, which can lead to 
cankers, bark splitting, and death of some branches. 

Topping Can Lead to Unacceptable Risk 
The survival mechanism that causes a tree to produce multiple shoots below each topping cut comes at 
great expense to the tree. These shoots develop from buds near the surface of the old branches. Unlike 
normal branches that develop in a socket of overlapping wood tissues, these new shoots are anchored only 
in the outermost layers of the parent branches and are weakly attached.

The new shoots grow quickly, as much as 20 feet (6 m)in one year in some species. Unfortunately, the 
shoots are prone to breaking, especially during windy or icy conditions. While the original goal was to 
reduce risk by reducing height, risk of limb failure has now increased.

New shoots develop profusely 
below a topping cut.
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Topping Makes Trees Ugly 
The natural branching structure of a tree is a biological wonder. Trees form a variety of shapes and growth habits, all with the same goal of 
presenting their leaves to the sun. Topping removes the ends of the branches, often leaving ugly stubs. Topping destroys the natural form of 
a tree. Without leaves (for up to six months of the year in temperate climates), a topped tree appears disfigured and mutilated. With leaves, 
it is a dense ball of foliage, lacking its simple grace. A tree that has been topped can never fully regain its natural form.

Topping Is Expensive 
The cost of topping a tree is not limited to only the job cost. Some hidden costs of topping include:

• Increased maintenance costs. If the tree survives, it will likely require corrective pruning within a few years (e.g., crown reduction or 
storm damage repair). If the tree dies, it will have to be removed.

• Reduced property value. Healthy, well-maintained trees can add 10 to 20 percent to the value of a property. Disfigured, topped trees 
are considered an impending expense.

• Increased liability potential. Topped trees may pose an unacceptable level of risk.  Because topping is considered an unacceptable 
pruning practice, any damage caused by branch failure of a topped tree may lead to a finding of negligence in a court of law.

Alternatives to Topping 
Sometimes a tree must be reduced in height or spread, such as for providing utility line clearance. There are recommended techniques for 
doing so. Small branches should be removed back to their point of origin. If a larger limb must be shortened, it should be pruned back to 
a lateral branch that is large enough (at least one-third the diameter of the limb being removed) to assume the terminal role. This method 
of branch reduction helps to preserve the natural form of the tree. However, if large cuts are involved, the tree may not be able to close over 
and compartmentalize the wounds. Sometimes the best solution is to remove the tree and replace it with a species that is more appropriate 
for the site.

Proper branch reduction 
preserves natural form.



       Insect and Disease Problems
Improve your knowledge about insects and diseases that may affect tree health and learn proper steps for diagnosis.

Insects and diseases can threaten tree health. As soon as you notice any abnormality in your tree’s appearance, you should begin a careful exami-
nation of the problem. By identifying the specific symptoms of damage and understanding their causes, you may be able to diagnose the problem 
and select an appropriate treatment.

Stress
Plant health requires sufficient water and light and a proper balance of nutrients. Too much or too little of any of 
these environmental elements may cause plant stress. 

Trees deal with environmental stresses, such as shading and competition for water and nutrients, by adjusting their 
growth and development patterns to reflect the availability of the resources. Although trees are adapted to living in 
stressful conditions in nature, many times the stresses they experience in the landscape are more severe than they 
can handle and may make them more susceptible to certain insects and diseases.

Diagnosis
Correct diagnosis of plant health problems requires a careful examination of the situation. 

1. Accurately identify the plant. Many insects and diseases are plant-specific. This helps limit the list of suspected diseases  
 and disorders. 

2. Look for a pattern of abnormality. Compare the affected plant with other plants on the site, especially those of the same species.  
 Non-uniform damage patterns may indicate insects or diseases. Uniform damage over a large area (perhaps across several plant  
 species) usually indicates disorders caused by such factors as physical injury, poor drainage, chemical damage, or weather. 

3. Carefully examine the landscape. The history of the property and adjacent land may reveal many problems. Most living  
 pathogens take a relatively long time to spread throughout an area, so if a large percentage of plants becomes affected virtually  
 overnight, a pathogen or insect is probably not involved. 

4. Examine the roots. Brown- or black-colored roots may signal problems. Brown roots often indicate dry soil conditions or the  
 presence of toxic chemicals. Black roots usually reflect overly wet soil or the presence of root-rotting organisms. 

5. Check the trunk and branches. Wounds caused by weather, fire, mechanical damage, or animals can provide 
  entrances for pathogens and wood-rotting organisms. Large defects may indicate a potentially hazardous tree. 

6. Note the position and appearance of affected leaves. Dead leaves at the top of the tree are often the result  
 of environmental or mechanical root stress.  

Twisted or curled leaves may indicate viral infection, insect feeding, or exposure to herbicides. The size and  
color of the foliage may tell a great deal about the plant’s condition.

Diseases
Three things are required for a disease to develop: 

•	 a	pathogen	(the	disease-causing	agent)	
•	 a	plant	susceptibility	to	that	particular	pathogen	
•	 an	environment	suitable	for	disease	development	

Plants vary in susceptibility to pathogens. Many disease-prevention programs focus on the use of pathogen-resistant plant varieties. 
Diseases can be classified into two broad categories: 

•	 Infectious:	transmittable	diseases	caused	by	microscopic	living	agents	
•	 Non-infectious:	non-transmittable	diseases	that	are	inherited	or	the	result	of	non-living	agents		

Examples of infectious agents include fungi, protozoa, viruses, and bacteria. Non-infectious diseases, which account for the majority of 
plant problems in urban areas, can be caused by such factors as compacted soil, nutrient deficiencies, temperature extremes, vandalism, 
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pollutants, and fluctuations in moisture. Non-infectious disorders often produce symptoms similar to those caused by infectious diseases; 
therefore, it is essential to distinguish between the two to determine proper treatment options.

Insects
Some insects can cause injury and damage to trees and shrubs. In many cases, however, the insect  
problem is secondary to problems brought on by a stress disorder or pathogen. 

It is important to remember that most insects are beneficial rather than destructive. They help 
with pollination or act as predators of more harmful species. Therefore, killing all insects with-
out regard to their kind and function can actually be detrimental to tree health. Insects may be 
divided into three categories according to their method of feeding: chewing, sucking, and boring. 
Insects from each group have characteristic patterns of damage that help with diagnosis. 

Chewing insects eat plant tissue such as leaves, flowers, buds, roots, and twigs. Damage by these 
insects is often defined by uneven or broken margins on the leaves, skeletonization of the leaves, 
and leaf mining. Chewing insects include beetle adults or larvae, moth larvae (caterpillars), and 
many other groups of insects. The damage they cause (leaf notching, leaf mining, leaf skeletoniz-
ing, etc.) will help in identifying the pest insect. 

Sucking insects insert their beak (proboscis) into the tissues of leaves, twigs, branches, flowers, or fruit and then feed on the plant’s juices. 
Some examples of sucking insects are aphids, mealy bugs, thrips, and leafhoppers. Damage caused by these pests is often indicated by dis-
coloration, drooping, wilting, leaf spots (stippling), honeydew, or general lack of vitality in the affected plant.

Boring insects spend time feeding beneath the bark of a tree as larvae. Some borers kill twigs and leaders when adults feed or when eggs 
hatch into larvae that bore into the stem and subsequently develop into adults. Other borers, such as bark beetles, mate at or near the bark 
surface, and adults lay eggs in tunnels beneath the bark.

Treatment
The treatment method used for a particular insect or disease problem will depend on the species involved, the extent of 
the problem, and a variety of other factors specific to the situation and local regulations. Always consult an ISA Certified 
Arborist if you have any doubt about the nature of the problem or the proper treatment method to use. 



       Recognizing Tree Risk
Learn to identify common tree defects that may indicate tree risk and understand how tree risk can be managed.  

Trees provide significant benefits to our homes and cities, but when trees fall and injure people or damage property, they are liabilities.  
Understanding and addressing the risks associated with trees makes your property safer and prolongs the life of the tree.

Trees are an important part of our world. They offer a wide range of benefits to the environment and provide 
tremendous beauty. 

However, trees may be dangerous. Trees or parts of trees may fall and cause injury to people or damage to prop-
erty. It is important to assess trees for risk. While every tree has the potential to fall, only a small number actually 
hit something or someone — a target. There is no such thing as a completely “safe” tree.

It is an owner’s responsibility to provide for the safety of trees on his or her property. This brochure provides 
some tips for identifying the common defects associated with tree risk. However, evaluating the seriousness of 
these defects is best done by a professional arborist. Regular tree care will help identify trees with unacceptable 
levels of risk. Once the risk is identified, steps may be taken to reduce the likelihood of the tree falling and  
injuring someone.

Trees and Utility Lines
Trees that fall into utility lines have additional serious consequences. Not only can they injure people or property near the line, but hit-
ting a line may cause power outages or surges, fires, and other damage. Downed lines still conducting electricity are especially danger-
ous. A tree with a potential to fall into a utility line is a very serious situation. 

Tree Risk Checklist
Consider these questions: 

•	 Are	there	large,	dead	branches	in	the	tree?	
•	 Are	there	detached	branches	hanging	in	the	tree?	
•	 Does	the	tree	have	cavities	or	rotten	wood	along	the	trunk	or	in	major	branches?	
•	 Are	mushrooms	present	at	the	base	of	the	tree?	
•	 Are	there	cracks	or	splits	in	the	trunk	or	where	branches	are	attached?	
•	 Have	any	branches	fallen	from	the	tree?	
•	 Have	adjacent	trees	fallen	over	or	died?	
•	 Has	the	trunk	developed	a	strong	lean?	
•	 Do	many	of	the	major	branches	arise	from	one	point	on	the	trunk?	
•	 Have	the	roots	been	broken	off,	injured,	or	damaged	by	lowering	the	soil	level,	installing	pavement,	repairing	sidewalks,	or	 

digging	trenches?	
•	 Has	the	site	recently	been	changed	by	construction,	raising	the	soil	level,	or	installing	lawns?	
•	 Have	the	leaves	prematurely	developed	an	unusual	color	or	size?	
•	 Have	trees	in	adjacent	wooded	areas	been	removed?	
•	 Has	the	tree	been	topped	or	otherwise	heavily	pruned?

Defects in Urban Trees
The following are defects or signs of possible defects in urban trees (see figure):

1. Regrowth from topping, line clearance, or other pruning 
2. Electrical line adjacent to tree 
3. Broken or partially attached branches 
4. Open cavity in trunk or branch 
5. Dead or dying branches 
6. Branches arising from a single point on the trunk 
7. Decay and rot present in old wounds 
8. Recent change in grade or soil level, or other construction
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Defects in Rural Trees
The following are indicators or signs of possible defects in rural trees (see figure): 

1. Recent site construction, grading and tree removal, clearing of forests for development 
2. Previous tree failures in the local area 
3. Tree leaning near a target 
4.	 Forked	trunk;	branches	and	stems	equal	in	size	
5. Wet areas with shallow soil 

Managing Tree Risk
An arborist can help you manage the trees on your property and can provide treatments that may help reduce the risk associated with certain 
trees. An arborist familiar with tree risk assessment may suggest one or more of the following:

•	 Remove	the	target.	While	a	home	or	a	nearby	power	line	cannot	be	moved,	it	is	possible	to	move	picnic	tables,	cars,	landscape	fea-
tures, or other possible targets to prevent them from being hit by a falling tree

•	 Prune	the	tree.	Remove	the	defective	branches	of	the	tree.	Because	inappropriate	pruning	may	weaken	a	tree,	pruning	work	is	best	
done by an ISA Certified Arborist. 

•	 Cable	and	brace	the	tree.	Provide	physical	support	for	weak	branches	and	stems	to	increase	their	
strength and stability. Such supports are not guarantees against failure.

•	 Provide	routine	care.	Mature	trees	need	routine	care	in	the	form	of	water,	nutrients	(in	some	cases),	
mulch, and pruning as dictated by the season and their structure. 

•	 Remove	the	tree.	Some	trees	with	unacceptable	levels	of	risk	are	best	removed.	If	possible,	plant	a	new	
tree in an appropriate place as a replacement. 

Recognizing	and	reducing	tree	risk	not	only	increases	the	safety	of	your	property	and	that	of	your	neighbors,	
but also improves the tree’s health and may increase its longevity!

Ensuring Quality Care for Your Tree
Trees are assets to your home and community and deserve the best possible care. If you answered “yes” to any of the questions in the tree risk 
checklist or see any of the defects contained in the illustrations, your tree should be examined by an ISA Certified Arborist. 

For a list of ISA Certified Arborists in your area, please visit www.treesaregood.org. If your tree is located near a power line, contact your 
local electrical utility.



     Avoiding Tree Damage During Construction
Possible ways in which existing trees may be damaged during a construction project and methods for planning and facilitating the pre-
vention of tree damage.

Homes are often constructed near existing trees to take advantage of their aesthetic and environmental value. Unfortunately, the processes in-
volved with construction can be deadly to nearby trees. Proper planning and care are needed to preserve trees on building sites. An arborist can 
help you decide which trees can be saved. The arborist can also work with the builder to protect the trees throughout each phase of construction.

How Trees Are Damaged During Construction
Physical Injury to Trunk and Crown. Construction equipment can injure the above-ground portion of a tree by breaking branches, 
tearing the bark, and wounding the trunk. These injuries are permanent and, if extensive, can be fatal.

Root Cutting. Digging, grading, and trenching associated with construction and underground utility installation can be quite damag-
ing to roots. A tree’s root system can extend horizontally a distance 1 to 3 times greater than the height of a tree. It is important to cut 
as far away from a tree as possible to prevent damage that can compromise tree health and stability. Cutting under a tree’s crown can 
reduce tree vitality. Cutting roots close to the trunk can severely damage a tree and limit its ability to stay upright in storms. 

Soil Compaction. An ideal soil for root growth and development contains about 50 percent pore space for water and air movement. 
Heavy construction equipment can compact soil and dramatically reduce pore space. Compaction inhibits root growth, limits water 
penetration, and decreases oxygen needed for root survival.

Smothering Roots by Adding Soil. The majority of fine water-and-mineral-absorbing roots are in the upper 6 to 12 inches (15 to 30 
cm) of soil where oxygen and moisture levels tend to be best suited for growth. Even a few inches of soil piled over the root system to 
change the grade can smother fine roots and eventually lead to larger root death.

Exposure to the Elements. Trees in a forest grow as a community, protecting each other from the elements. The trees grow tall with 
long, straight trunks and high canopies. Removing neighboring trees during construction exposes the remaining trees to increased sun-
light and wind which may lead to sunscald or breakage of limbs and stems.

Getting Advice
Not all trees on the building site can or should be preserved. Your arborist can assess the health and structural  
integrity of trees on your property and suggest measures to preserve and protect them. 

When determining which trees to retain, consider the species, size, age, location, and condition of each tree. Your 
arborist can advise you about which trees are more sensitive to compaction, grade changes, and root damage.

Planning
Your arborist and builder should work together early in the planning phase of construction.  Sometimes small changes in the placement 
or design of your house or driveway can make a great difference in whether a critical tree will survive. Alternative construction methods 
can be discussed, such as bridging over the roots as a substitute for a conventional walkway, if flexibility in placement is limited. If utili-
ties cannot be re-routed away from trees, less damaging tunneling and trenching installation techniques exist.

Erecting Barriers
Treatment for construction damage is limited, so it is vital that trees be protected from injury. Set up sturdy 
fencing around each tree that is to remain, as far out from the tree trunk as possible to provide above- and 
below-ground protection. Place fence approximately one foot (0.3 m) from the trunk for each inch (2.5 
cm) of trunk diameter. 

Instruct construction personnel to keep fencing intact and the fenced area clear of building materials, waste, 
and excess soil. No digging, trenching, or other soil disturbance should be allowed in the fenced area.
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Limiting Access
If possible, allow only one access route on and off the property. All contractors must be instructed where they are permitted to drive and 
park their vehicles. Often this same access drive can later serve as the route for utility wires, water lines, or the driveway.

Specify storage areas for equipment, soil, and construction materials. Limit areas for burning (if permitted), cement wash-out pits, and 
construction work zones. These areas should be located away from protected trees.

Specifications
All measures intended to protect your trees must be written into the construction specifications and should detail exactly 
what can and cannot be done to and around the trees. It is a good idea to post signs as a reminder.

Fines and penalties for violations should be built into the specifications. The severity of the fines should be proportional to 
the potential damage to the trees, and should increase for multiple infractions.

Maintaining Good Communication
Communicate your objectives clearly with your arborist, builder, and all subcontractors. Construction  
damage to trees is often irreversible.

Visit the site at least once a day if possible. Your vigilance will pay off as workers learn to take your wishes 
seriously. Take photos at every stage of construction. If any infraction of the specifications does occur, it will be 
important to prove liability. 

Final Stages
Careful planning and communicating with landscape designers and contractors is just as important as avoiding tree damage during con-
struction. Irrigation system installation, grading, and planting bed cultivation can damage root systems.

Post-Construction Tree Maintenance
Your trees will require several years to adjust to the injury and environmental changes that occur during construction. 
Stressed trees are more prone to health problems, such as disease and insect infestations. Talk to your arborist about 
continued monitoring and maintenance for your trees. 

Despite the best intentions and most stringent tree preservation measures, injury to your trees may still occur. Your 
arborist can suggest remedial treatments to help reduce stress and improve the growing conditions around your trees.



     Treatment of Trees Damaged by Construction
Addresses tree damage assessment and remedial treatments that may preserve trees damaged during construction.  

The processes involved in construction can be devastating to the surrounding trees if no measures have been taken to protect them. Remedial 
treatments may save some construction-damaged trees, but immediate implementation is critical. If you have trees that have been affected by 
recent construction, a professional arborist can assess tree viability and risk potential and recommend treatment options.

Damage Caused By Construction
•	 physical	injury	to	the	trunk	and	crown
•	 soil	compaction	in	the	root	zone
•	 severed	roots
•	 smothered	roots	from	added	fill	soil
•	 increased	wind	and	sunlight	exposure
•	 stress	due	to	grade	and	drainage	changes

Inspection and Assessment
Because construction damage can affect the structure and stability of a tree, your arborist should check for potential 
risks. A risk inspection may involve a simple visual inspection, or instruments may be used to check for the presence 
of decay. Identified risks can sometimes be reduced or eliminated by removing an unsafe limb, pruning to reduce 
weight, or installing cables or braces to provide structural support. If there is doubt about the structural integrity of a 
tree and the risk cannot be adequately mitigated, the tree should be removed.

Treating Trunk and Crown Injuries

Pruning
Split, torn, or broken branches should be removed. Also, remove any dead or diseased limbs from the crown of the tree. It is best to 
postpone other maintenance pruning, such as crown raising, for a few years. Do not thin or reduce tree canopies to 
compensate for root loss. There is no conclusive research to support this practice, and thinning the crown may stress 
the tree further. 

Treating Damaged Bark and Trunk Wounds
Often, the bark may be damaged along the trunk or on major limbs. If this happens, remove the loose bark. Jagged 
edges can be cut away with a sharp knife. Take care not to cut into living tissues.

Cabling and Bracing
If branches or tree trunks need additional support, a professional arborist may be able to 
install cables or bracing rods. If cables or braces are installed, they must be inspected regularly. The amount 
of added security offered by the installation of support hardware is limited. Not all weak limbs are candi-
dates for these measures.

 
Wound Dressings
Wound dressings were once thought to accelerate wound closure, protect against insects and diseases, and reduce decay. However, 
research has shown that dressings generally do not reduce decay or speed closure and rarely prevent insect or disease infestations. Most 
experts recommend that wound dressings not be used. If a dressing must be used for cosmetic purposes, use only a thin coating of a 
nontoxic material.
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Irrigation and Drainage
One of the most important tree maintenance procedures following construction damage is to maintain an adequate, but not 
excessive, supply of water to the root zone. Water trees as needed, especially during the dry summer months. A long, slow 
soak over the entire root zone is the preferred method of watering. Avoid frequent, shallow watering or overwatering. Poor 
drainage must be corrected or trees will decline rapidly.

Mulching
Apply a 2- to 4-inch (5- to 10-cm) layer of organic mulch such as wood chips, shredded bark, or pine needles over a tree’s root system for a 
simple and effective means of enhancing root growth. The mulch helps condition the soil, moderates soil temperatures, maintains moisture, 
and reduces competition from weeds and grass. The mulch should extend as far out from the tree as practical for the landscape site. 

Improving Aeration of the Root Zone
Soil compaction and grade changes can reduce soil oxygen and limit water movement in the tree’s root 
zone. If soil aeration can be improved, root growth and water uptake can be enhanced.

Aeration of the root zone may improve root health, and water and mineral uptake. One effective aeration 
method employs a high-pressure, air-excavation device, which pulverizes soil with minimal detrimental 
impact to roots. This process alone can be beneficial, or it may be combined with incorporation of soil 
additives and top dressing with organic mulch.

What About Fertilization?
Fertilization should be limited immediately following construction damage. Salts associated with quick-release fertilizers can draw water out 
of the roots and into the soil. Added nitrogen can stimulate top growth at the expense of root growth. Once recovered, fertilization should 
be based on the nutritional needs of trees on a particular site.

Monitoring for Decline and Risk
Despite your best efforts, you may lose some trees from construction damage. Symptoms of decline include smaller and fewer leaves, die-
back in the crown of the tree, and premature fall color. Stressed trees are more prone to attack by certain diseases and pests, which further a 
tree’s downward spiral. Severe damage and decline may also lead to defects and decay. Consult with an arborist for a professional assessment 
if you are concerned with your tree’s health or structural integrity.



Safe Response
to Tree-Related
Storm Damage

AN OUNCE OF PREVENTION…

While it is impossible to prevent all 
storm-related damage to trees, an ISA 
Certified Arborist can help identify potential 
areas of concern and help prepare your tree 
for inclement weather. Preventative tree care 
may include:

Training young trees to improve their form

Identifying branch, trunk, and root defects 
that may weaken a tree, and recommending 
ways to manage them

Removing dead or defective branches

Correcting problems caused by improper 
care practices, such as topping, that have 
occurred in the past

 PO Box 3129
 Champaign IL 61826-3129
 w w w.isa-ar b or.com

WHERE CAN I FIND AN 
ISA CERTIFIED ARBORIST? 

www.isa-arbor.com/find 
arborist/findarborist.aspx

Visit ISA’s website and search by location, 
zip code, name, or certification number.

888-ISA-TREE 
Call with your location and someone 

will be happy to assist you.

www.treesaregood.org 
Search for a tree care service on the 

Trees are Good website.

Look for these credentials when hiring a 
professional arborist.

Preview



WHAT TO DO AFTER 
SEVERE STORM DAMAGE? 

Severe weather can have a lasting impact 
on your home and its surrounding 
landscape. Tearing winds and penetrating 
rains work together, softening soils and 
overturning trees.  Lightning strikes 
generate heat that vaporizes water within 
the tree causing wood to split, and bark to 
explode. Heavy snow and ice may bring 
limbs and power lines down, leaving you 
without power, and potentially damaging 
nearby structures or vehicles.

During a storm, the failure of part or all of 
one mature tree may cause significant 
damage to a property.  What do you do 
after a storm damages your tree? How can 
you respond safely and quickly – getting 
your life back in order in a timely manner?

Assess the damages

Evaluate your trees carefully by asking the 
following questions:

Are major limbs still remaining and the 
trunk unbroken?

Are at least 50 percent of the tree’s 
branches still intact?

If you answered yes to these questions, 
there is a good chance for complete recovery.

For assistance in evaluating tree damage, 
contact a professional arborist.

Take safety precautions

It is important to consider the potential 
hazards associated with working on and 
around storm damaged trees:

Storm-damaged trees may be in contact with 
electrical wires; direct or indirect contact 
can cause injury or death by electrocution.

Broken limbs dangling overhead in trees or 
on roofs may fall and lead to injury or death.  

Trees and limbs under tension may react 
unexpectedly when cut. Death or injury may 
occur if these forces are not accounted for.

Removing trees or branches in close 
proximity to electrical lines or structures 
requires knowledge and experience. 
Mistakes can be costly, causing property 
damage, injury, or death. 

Resist the urge to do it yourself

You may be tempted to begin clean up and 
remove downed limbs and debris yourself.  If 
large limbs are broken or hanging, or if a 
ladder or overhead chain saw work is 
needed, it’s a job for a professional arborist.

Hire an ISA Certified Arborist

Professional arborists have the experience 
and equipment needed to safely and 
efficiently remove or prune severely 
damaged trees and haul away unwanted 
woody debris. 
  
Many professional arborists choose 
to pursue certification through the 
International Society of Arboriculture (ISA).  

 An ISA Certified Arborist has demonstrated 
a high level of knowledge and experience in 
tree care and continues to further his or her 
professional development through continu-
ing education and training.  A Certified 
Arborist can help you assess the extent of 
the damage caused by a storm and help you 
decide what action is appropriate. 

Preview



Alternative Gardening

Eco-Ideas for a Greener AjaxEco-Ideas for a Greener Ajax

Healthy 
Yards

Rain Gardens 
A rain garden is a depressed, landscaped area that is 
designed to accept, clean and infiltrate stormwater runoff 
from your property. Infiltration will take several hours 
depending on soil type.

•	 Place	your	garden	at	least	3m	from	your	home’s		 	
 foundation and 2m from all property lines.

•	 Choose	a	variety	of	plants	that	can	tolerate	very	wet		 	
 and very dry conditions in layers of mulch, loamy soil   
 and gravel to allow for proper infiltration.

•	 Choose	a	location	in	partial	or	full	sun.

•	 Rain	gardens	should	not	interfere	with	the	existing		 	
 swales on your property.

•	 Ensure	that	the	location	and	construction	of	your	 
 rain garden does not adversely affect your property  
 or your neighbours.

See riversides.org/rainguide for more information.

Container Gardening
This approach is great for residents that live in apartments, 
condos or townhouses, but can also be used by homeowners 
who want to make the most of their deck or patio.

•	 Plant	a	potted	herb	garden,	tomato	plant,	or	pepper		 	
	 plant.	You’d	be	surprised	what	you	can	grow	in	such	 
 a small space.

•	 Consider	a	self-watering	container	–	this	reduces	your		
 personal efforts and ensures vegetables and herbs   
 receive the water they need to flourish.

Rain Barrels

• Excellent	non-chlorinated	water	 
 source for garden beds, pots and  
 hanging baskets (if your barrel is  
 slightly elevated and has a spigot,  
 a hose can use gravity to feed water  
 to your lawn).

•	 Save	money	on	your	water	bill.

•	 Ensure	your	barrel	is	vector/mosquito	 
 proof and has an overflow system.  
 Most manufactured rain barrels come with these features.

•	 Drain	your	rain	barrel	before	each	rain	event	to	allow	 
 for full capacity storage. 

•	 Drain	your	rain	barrel	before	the	winter	-	water	will	freeze		
 and can crack the barrel.

•	 Available	at	your	local	home	improvement store.

**Note: before disconnecting your downspout make sure that overflow  
will not discharge onto a hard surface (driveway, walkway etc.) or surface 
that	will	adversely	affect	your	property	or	your	neighbours’.	For	more	
information see www.riversides.org/rainguide

Downspout Disconnection
One of the easiest ways to improve and protect water 
quality	is	to	disconnect	the	downspouts	from	the	roof.		
Downspouts	can	be	directed	into	a	storage	tank	(a	rain	
barrel or a rain harvesting tank) to be used later, or onto  
a permeable surface such as lawns to infiltrate naturally.   
In older parts of the Town, some downspouts are connected 
to the sanitary sewer increasing the possibility of a sewage 
back-up	in	a	major	rain	event.

Water Conservation

Progressive Accountable Community-Focused Eco-Conscious

Examples of container gardening



Lawns are one of the most common forms of landscaping 
in	Canada	–	and	they	are	expensive	to	maintain.	Residents	
spend	hundreds	of	dollars	a	year	on	water,	fuel	and	fertilizers.	
Not only does this put a strain on your pocketbook, it puts a 
strain on the environment. 

Here are some simple things you can do to save you 
money and help you grow an attractive, sustainable lawn:

Nourish the soil

•	 Apply	compost.
•	 Leave	grass	clippings	where	they	fall.
•	 Reduce	fertilizer	use.	Use	organic	fertilizers	in	spring	 
 and fall according to directions.

Aerate

•	 Allows	water	and	air	to	get	under	the	top	layer	of	grass	–	 
	 top	dress	with	soil	and	seed	mixture.
•	 Helps	choke	out	dandelions	and	other	weeds.
•	 Use	hardy	and	drought	tolerant	seed	mixtures	–	 
 for best results, seed in the fall.

Mow high with a sharp blade

•	 Don’t	cut	grass	too	short	–	maintain	a	height	of	 
 at least 7 cm.
•	 Shades	out	sun-loving	weeds.
•	 Keeps	soil	cool	and	moist	(less	watering).
•	 Use	a	push	mower	(instead	of	one	that	uses	 
 gas or electricity).

Water wisely

•	 Early	morning	watering	reduces	evaporation.
•	 Determine	the	amount	of	water	your	lawn	gets	by 
	 using	a	rain	gauge	-	grass	needs	only	2.6	cm/week.
•	 Durham	provides	FREE	rain	gauges	–	pick	yours	up	 
 at Vandermeer Nursery.
•	 Use	soaker	hoses	in	garden	beds	-	helps	prevent	leaf 
 rot and ensures root penetration.

Lawn Care Native Plants Landscaping for 
Energy Efficiency

Native plants have evolved with the Town and are well  
suited for local conditions: temperature, precipitation and  
soil	quality.	Planting	native	species	brings	several	benefits:

•	 Easier	to	care	for	and	requires	less	water		
	 and	fertilizer.
•	 Provides	food	and	homes	for	native	insects		
	 and	animals.
•	 Forms	part	of	a	natural,	balanced		 	
	 ecosystem.
•	 Adds	colourful,	textural	beauty	to	 
	 your	landscape.

Thinking  
of	planting	 
native plants? 
Try some of these:
Black	Eyed	Susan
Bottlebrush Grass
Christmas	Fern
Heart-leaf	Foamflower
Little Bluestem
New	England	Aster
Pearly	Everlasting
White Wood Aster
Wild Bergamot
Wild Geranium
Wild Ginger
Wild Strawberry
Woodlot Strawberry

Summer Shading
•	 Plant	deciduous	trees	(trees	that	lose	their	leaves	in		 	
 the fall) on the south and west sides of your home.
•	 Large trees that shade the roof of your house can   
	 drop	the	indoor	temperature	by	up	to	5	degrees	Celsius.	
•	 Shade	your	air	conditioner	–	it	doesn’t	have	to	work		 	
 as hard to cool your home if it is pulling in cooler air.

Winter Windbreaks
•	 Plant	a	row	of	tall	evergreens	on	the	northwest	side		 	
	 of	your	home	–	this	row	will	block	or	reduce		 	
 the speed of cold winter wind.
•	 Plant	a	row	of	smaller	evergreens	about	four	feet		 	
	 away		from	the	north	side	of	your	home	–	this	row		 	
 acts as a layer of insulation.

Insulating Vines
•	 Helps	keep	your	home	warm	in	the	winter	and	cool	in	 
 the summer.
•	 Should	only	be	trained	to	grow	up	undamaged	walls	 	
 and away from wooden windows, sills and doors. 
•	 Can	also	be	trained	to	grow	up	trellises	against	walls.	

To	learn	more	about	gardening	and	 
lawn	care,	visit	the	Toronto Region and 
Conservation Authority at trca.on.ca/yards

Black	Eyed	Susan

White Wood Aster

Wild Geranium

FPO

SUMMER SUN
WINTER SUN
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