
  
 
 
CITY OF TORONTO AND TREES ONTARIO TREE SEED DIVERSITY PROJECT  
 
Sponsored by: Toronto Hydro 
Investing in Sustainable Urban Reforestation 
 
BACKGROUND 
 
In 2004, Trees Ontario and City of Toronto Urban Forestry developed an innovative pilot 
project for urban forests: using locally adapted seed of native species in tree planting 
projects to increase the genetic diversity, and therefore the health of Toronto’s urban 
forest.  
 
Currently, much of the stock that is 
available for planting in Toronto consists 
of commercial cultivars or clones. Cloning 
can be a cost-effective way for growers to 
reproduce trees that have specific genetic 
traits, like drought tolerance or form or 
colour. However, the overuse of clones 
reduces the genetic diversity and the long 
term health of the forest. All trees are 
equally susceptible and therefore more 
vulnerable to threats from insects and 
diseases.  Most of these clones were 
selected in other climates (commonly the 
US), which again makes the urban forest even  
more vulnerable. 
 
The benefits of increasing the diversity of 
adapted native trees include: 
 
� Healthier, longer lived trees  
� An urban forest that is more resilient to 

pressures such as climate change, insects, 
diseases, and pollution 

� An urban forest that is linked to the native 
forests across southern Ontario and is self-
sustaining through pollen and seed  

 
The concept of “biological appropriateness” 
recognizes that plants are genetically 
programmed to grow in sync with environmental 
cues in the location from which they originate.  

Source: Cornell University 

�����������	
�����
�


��������������	
��

	�

�
����

�������������

��������
	��������
�����������������������

�������������	��
	������������
�	���������
�

���
������������������
��������
�
��������

�	
����������
�������
����	������
����
���

������


��������������������������
��
	�
���
�������

�������
�
��
	�����������������������������

�
����
��������	
������
��������
��������

��������������������
�������
��
�����������

��
�
��������	
���
	���
����������������
���

�
���
�
�����	���
����������	���
	�

��	�����������������������������������
�����

	
��

	���������������������������
�
������

������������� ���!����	�����



  
 

 
 

(Reproduced from the “Ontario Natural Selections” website of the Forest Gene Conservation Association) 

 
Using stock from unknown or different sources can result in reduced vigour, increased 
insect and disease problems and failure to reproduce1. In the face of climate change 
and pests and diseases imported through global trade, adhering to adapted genetic 
diversity principles optimizes long term tree health in stressful urban conditions.  These 
principles involve using locally adapted sources of a variety of species that are proven 
performers in local planting sites. This means focussing on native species but the threat 
from climate change is significant and may justify strategic experimentation with 
other sources of our native species and possibly other species.   
 
SPECIFIC PROJECT GOALS 
 
The goals of the tree seed diversity project are to: a) improve the resilience of Toronto’s 
trees to environmental stresses; and b) contribute to maintaining native biodiversity at 
the site and landscape level. Poor tree health and growth means more City resources 
are spent replacing or watering and pruning struggling trees. It also means less benefits 
that we expect from our urban forest, such as : shade, cooling, and beauty. 
 
Specifically the project will: 

• Increase the adapted genetic diversity of native trees planted in Toronto’s natural 
areas; 

• Produce 1500 seedlings annually from seed collected from healthy native trees in 
Toronto’s parks and ravines; and, 

• Expand the seed bank for Toronto’s native species to help ensure that seed will be 
available in poor seed years (as per natural cycles of good seed crops, e.g. white 
oak – every 4 years). 

 
 

                                                 
1
 Forest Restoration: Practical Approaches to Improving the Availability of Biologically Appropriate Seed in 

Southern Ontario. CFS, Natural Resources Canada.  1995. 



  
 
THE PARTNERSHIP 
 
The project is being carried out under the sponsorship of Toronto Hydro through a 
working partnership with City of Toronto Urban Forestry, Trees Ontario, the Forest 
Gene Conservation Association, and the Ontario Ministry of Natural Resources’ Ontario 
Tree Seed Plant . These diverse organizations provide the scientific expertise, the 
technical resources and the funding to make this project feasible.  
 

 
 
 
 
 

 
 
 
 
 
 

 
CHOOSING THE RIGHT TREE FOR THE RIGHT SITE 
 
Achieving an increase in the native tree species diversity requires both conservation 
and planting of desirable native tree species. Conserving the existing trees provides us 
with seed for future planting.  A first step in planning is to identify the best trees from 
which to collect seed – those trees that demonstrate long life, good health and seed 
production.  
 
The OMNR Tree Seed Zones can 
help people understand what 
sources to look for. Seed and stock 
from within a zone will be reasonably 
well adapted to any location within 
the same seed zone.  Toronto is at 
the southern edge of seed zone 34, 
although it is actually more similar to 
seed zone 37 (as seen in the 
SeedWhere map below).   
Tree Seed Zones of Ontario 
 (OMNR 1996). 



  
 
The Canadian Forest Service’s program, SeedWhere  (http://cfs.nrcan.gc.ca/news/254), 
can be used to look at detailed climate information when considering a local area such 
as Toronto. Combining this climate information with soils and site information will help 
the project focus on what species and seed sources to target for seed and stock 
acquisition.   
 
The Forest Gene Conservation Association produced the following SeedWhere map 
where 5 climate variables are used to compare Toronto to southern Ontario and 
northern USA. They include growing season length, winter and summer temperature 
and winter and summer precipitation. In this analysis they are all weighted equally and 
the red and then orange areas show up as most similar to Toronto’s climate. However 
growing season length is known to be strongly correlated to tree adaptation – and in this 
map the black hatched lines show the boundaries of areas that are within 10 days of 
Toronto’s 227 day season (217 to 237 day seasons). The white line then delimits an 
area with winters up to 2 degrees colder than Toronto.  If seed and stock from the 
red/orange areas can not be found, consider sources in the yellow and light green areas 
below the white line.  

SeedWhere Map for Toronto and Region (FGCA 2009 ). Note - this map portrays how 
similar every point is to Toronto.  For example, green areas are not all equal to each other; they are 
equally different from Toronto for the factors used in this analysis. One green area may have a 12 day 
longer growing season while another green area has a 12 day shorter growing season. 
 






