
A Guide to Natural  
Regeneration and Seeding

Knowing your objective  
and encouraging success

Seeding is less reliable than planting, and natural regeneration even  

less so, but these regeneration methods may be suitable, low-cost 

alternatives on some reclaimed sites. Both seeding and natural 

regeneration avoid the costs of nursery stock, seedling transportation, 

labour-intensive planting and narrow operational windows. However, 

these techniques also have high risks as target species may fail to 

become established at target densities, particularly if there is high 

competition or other limiting factors on a reclaimed site. 



Microsites exposed by contouring and site preparation on reclaimed sites tend to be rapidly 

colonized by competing vegetation; careful planning and vegetation management are therefore 

necessary to ensure that competition does not lead to regeneration failure. 

When is seeding or natural regeneration appropriate?
Seeding and natural regeneration both rely on favourable growing conditions for seeds to 

germinate and seedlings to grow successfully. When environmental conditions are suitable or 

may be sufficiently improved through site preparation, seeding or natural regeneration may be 

good options. Natural regeneration is typically only suitable on smaller, minimally disturbed 

sites with a viable seedbed and requires a large volume of seeds and propagules in the 

seedbank or from surrounding vegetation (Fig. 1).

Figure 1. Generalized decision-making framework for regeneration methods. 
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Broadcast Seeding

Seeding is most likely to succeed on sites with low competition, evenly distributed microsites, 

a good seedbed and favourable conditions for germination (Fig. 1). Favourable conditions 

include microsites that are well aerated with suitable water, sunlight and nutrient availability, 

moderate temperatures and low competition.



  Applying seed

Many species may require stratification to increase germination. Seed dormancy can be  

broken using cold stratification and/or digestive seed destruction, with the most appropriate 

method depending on the plant species. In some cases, fall seeding will promote natural 

stratification (Fig. 2).

Planners must also weigh the importance of efficiency versus control of seed application.  

Aerial application can seed a large area very quickly but requires a larger volume of seed.  

As there is little control over where seeds land, only a fraction will land on microsites  

suitable for germination, leading to variable success and stocking. Ground-based broadcast 

application of seed is slower, but it improves control and can also be done at the same time  

as site preparation.

Germination and survival rates are often variable after seeding, and monitoring is critical to 

identify and address sites with low success or uneven stocking. Germination and germinant 

survival both require favourable weather, low predation (e.g., rodents), appropriate microsites 

and low vegetative competition. If one or more of these conditions is not met, seedling success 

may be variable or low. Monitoring will help identify sites that require reseeding, in-fill planting, 

spacing and/or vegetation management.

Figure 2. Seed may be applied in the fall or in the spring.
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Natural regeneration
Natural regeneration is the least costly regeneration technique but the riskiest in terms of 

achieving a return to forest cover on reclaimed sites in a short time frame. It should only be 

considered for sites that meet the following three conditions:

1. A natural propagule supply must be available. Propagules (seeds, rhizomes and suckers)

may be stored in salvaged topsoil but may not be viable if the topsoil was stockpiled

incorrectly (see A Guide to Soil Salvage). Target tree species surrounding the site may

be a seed source but are only effective on small sites across which seed can disperse

and are dependent on good seed years.

2. Different species have different soil requirements for germination, and suitable microsites

must either be present or be established through site preparation and the use of

salvaged topsoil.

3. The site must exhibit favourable environmental conditions (see Fig. 1) or have limiting

factors that can be sufficiently addressed by site preparation.

Conclusions
Minimally disturbed sites with low competition and sufficient exposed microsites may be  

suitable for direct seeding or natural regeneration. Recognizing these sites is an essential skill 

to ensure that seeding and natural regeneration are only attempted where these techniques are 

likely to succeed. While broadcast seeding and natural regeneration cost far less than planting, 

they are only reliable under favourable site conditions. Ultimately, planting represents the best 

option to expedite the recovery of a reclaimed site to a closed-canopy forest, bypassing the  

most vulnerable growth stages and providing direct control over the species and densities of  

the regenerating vegetation.

We would like to acknowledge COSIA (Canada’s Oil Sands Innovation Alliance) for their contribution to this project.

Also available under the title : Guide sur la régénération naturelle et ensemencement – Connaître votre objectif et encourager la réussite

© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017
For information regarding reproduction rights, contact Natural Resources Canada at nrcan.copyright.droitdauteur@nrcan-rncan.canada.ca.

Cat. No.: Fo4-115/2017E-PDF 
ISBN: 978-0-660-09016-0For more information, please contact: nrcan.silviculturetoolkit-outilssylviculture.rncan@canada.ca 

http://nrcan.copyright.droitdauteur@nrcan-rncan.canada.ca
mailto:nrcan.silviculturetoolkit-outilssylviculture.rncan%40canada.ca?subject=

	When is seeding or natural regeneration appropriate?
	Broadcast Seeding
	Natural regeneration
	Conclusions



Accessibility Report



		Filename: 

		6_17-0007 - Natural Regeneration and Seeding_nov_30_acc.pdf






		Report created by: 

		Annette Vogt-Cearns


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 0


		Passed manually: 2


		Failed manually: 0


		Skipped: 0


		Passed: 30


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Passed manually		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Passed manually		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Passed		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top


