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1. INTRODUCTION

The conservation of genetic diversity is widely recognized as a key component of forest
sustainability.  One of the primary attributes of genetic diversity is the presence of adaptive
variation1 among populations.  When seed/stock are moved some distance from their geographic
origin, it is probable that they will be poorly adapted to the local climatic conditions and will be at
some increased risk of damage and death due to cold, drought, insects and disease.  Since
poorly adapted stands can harbour larger populations of insects and disease, they can also act
as sources of infection to the surrounding forests.  Thus, the cornerstone of managing genetic
diversity, and ensuring an effective artificial regeneration program, is the control of tree seed and
stock transfer to ensure the use of well adapted plant material.

2.0 BACKGROUND

Many jurisdictions have developed a system of seed zones for guiding seed movement to
promote the use of adapted tree seed and stock.  Since the early 1970's, Ontario has used a
system of seed zones based on Hill's Site Regions and district boundaries to restrict seed and
stock movement.  While the existing seed zone system is effective at promoting the use of local
seed, it is inefficient because district boundaries have changed and in many cases they do not
correspond to climatic gradients.  The Ontario Climate Model provides an unprecedented
opportunity to fine tune the current seed zones to reflect more precisely climatic conditions in
Ontario.

3.0 STATUS

The Forest Operations and Silvicultural Manual specifies that a seed zone policy will be
developed1.

1     Adaptive variation refers to genetic differences among populations as a result of localized
evolutionary changes which enhances the ability of species to survive and reproduce in their current
environment including climatic conditions.
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Existing Ontario Ministry of Natural Resources (OMNR) program direction on seed zones is
described in three documents:  the Forest Tree Improvement Policy (FR 12 01 01 5/23/86), the
Tree Improvement Strategy, and the Tree Improvement Master Plan. 

The requirements set out in this policy directive replace those sections in the Forest Tree
Improvement Policy, the Strategy and the Master Plan that address seed zones.  Refer to the
Sunset Review section of this document for more details.

4.0 DIRECTIVE 

Use climatically-based seed zones to ensure that tree seed and stock used in artificial
regeneration activities are adapted to local climatic conditions. 

Figure 1 “Seed Zones of Ontario” (March 1996) is an operational interpretation of these
climatically-based seed zones.  This map will be updated and re-issued whenever the seed zone
boundaries are refined. 

5.0 APPLICATION AND SCOPE

This policy directive applies to all tree seed and stock used to renew Ontario’s Crown forests.
This program direction will also apply to private lands where the Ontario Government supports
reforestation.

6.0 PRINCIPLES

Gene conservation is addressed in OMNR strategic documents.  

· Direction 90s Moving Ahead 1995 states that:  “The variety of life-biological diversity- will be
conserved”.

· The Policy Framework for Sustainable Forests states that:  “Maintaining ecological processes
is essential for the functioning of the biosphere, and biological diversity must be conserved in
the use of forest ecosystems”.

In addition to the above, the following principles provide specific direction when addressing the
movement of tree seed or stock:

· The seed source with the best general adaptation (vigour and reproduction) to a site
is from the immediate vicinity of the area to be reforested.  Without species-specific
studies, there is no way to predict the exact distance of seed movement associated
with a significant loss of general adaptation to a planting site. 

· In the absence of biological information, a system of climatically-based generic seed
zones provide an effective means for preventing the use of poorly adapted tree seed
and stock.  Since they are generic, the climatically-based seed zones are
conservative.
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· Seed movement across zones is acceptable only if the origin of the seed lot is well
documented, and the environment of the seed origin is similar to that of the planting
site. 

· Seed zone maps can be improved only if good records of seed sources and
subsequent performance are kept2.  

· As biological information becomes available, species specific seed transfer guidelines
may be developed and used.

7.0 TECHNICAL REQUIREMENTS

A system of 38 discrete seed zones has been developed.  The map outlines the seed zones
based on the Ontario Climate Model that will be used to ensure that tree seed and stock used in
artificial reforestation is climatically adapted.  The seed zone boundaries have been
operationalized to facilitate seed collection (Figure 1).  Technical requirements include:

7.1 For Collection

· Source-identified tree seed may be either from a general collection when only the
seed zone origin is known, or stand collection when the latitude and longitude (or
universal transverse 

mercator co-ordinates) of the parental 
stand is known.

 
7.2 For Deployment

· Movement of tree seed and stock within seed zones is unrestricted.

· Movement of general collection tree seed and stock across seed zone boundaries is
prohibited. 

· Movement of stand collection tree seed and stock across seed zone boundaries must
conform to provincial standards for similarity of seed origin and host site. 

· The use of  tree seed originating from outside Ontario and the use of stock produced
from seed originating from outside the province must meet the same standards for
similarity of seed origin and host site as described above.

· When biological information is available, species-specific seed transfer guidelines will
take precedence over the generic climatically-based seed zones.

· Genetically improved tree seed and stock will be based on breeding zones (currently
breeding zones are concurrent with seed zones).

8.0 RESPONSIBILITIES
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Forest Management Branch is responsible for interpreting, maintaining and reviewing this policy
directive.

For auditing purposes, forest managers must keep records that allow for the tracking of the chain
of custody for tree seed and stock.
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9.0 SUNSET REVIEW

A genetic resource management strategy for Ontario will be developed in 1997-98.  This strategy
will include a tree improvement component.  The tree improvement component will replace the
following documents:

· Forest Tree Improvement Policy
· Tree Improvement Strategy
· Tree Improvement Master Plan

The Seed Zones of Ontario policy directive will form an integral part of the genetic resource
management strategy.  Over time, the Seed Zones of Ontario policy directive will complement
the genetic resource management strategy because it is designed to facilitate the refinement of
the seed zone boundaries based on new science and technology.

As the seed zone boundaries are refined, a new map will be issued for operational interpretation.

Endnotes

This Seed Zones of Ontario policy directive has been developed consistent with the direction in the
Forest Operations and Silviculture Manual under Standards for Forest Management Activities.

Seed zones are planned for and reported on as part of the renewal support activity in forest management
planning.  This activity is described in the Forest Management Planning Manual in Part A Forest
Management Plans, Section 2.4 Operational Planning, subsection 2.4.4 Forecast of Harvest, Renewal and
Tending Operations.  Seed zones are also reported on as part of the renewal support activity in forest
management planning as described in the Forest Management Planning Manual in Part B Annual
Operations, Section 3.0 Annual Work Schedule, subsection 3.3 Content Requirements.

The Forest Information Manual is still a draft document.  When finalized, the manual will address seed
zone information requirements parallel with the requirements set out in the Forest Management
Planning Manual.  In the Forest Information Manual, the collection of seed zone information will be
referenced in the chapter on Recording/Monitoring under both the Renewal Support and the Artificial
Regeneration sections.  Also, seed zone information requirements associated with seed and stock
production and utilization will be planned for and reported on in:

· the chapter on Annual Operations under the Work Schedule section; and, 
· in the chapter on Reporting under the Renewal Support section of both the annual report

and the Report of Past Forest Operations sections.
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Figure 1

Seed Zones of Ontario
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Poster versions of the seed zone map are available upon request by contacting:
Forest Health and Silviculture Section
Forest Management Branch
Sault Ste. Marie, Ontario
(705) 945- 5876
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