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Marginal lands 

 … are areas that have conditions that limit the realization 

of defined objectives for that space 

 Objectives can be narrow and well defined or broad and 

“fuzzy” and require different strategies to achieve 

 Narrow objectives can be “easily” achieved by determining 

the most limiting factors and reduce or alleviate those; 

however what happens… 

 

 

 



… when things get “fuzzy” 

 Objectives are only defined in words and on 

paper and less so in outcomes 

 In Alberta there is a legal obligation to “revegetate the 

disturbed land to… self-sustaining, locally common, 

boreal forest ecosystems” 

 The objective is to expeditiously redevelopment these 

areas to functioning forests 

 … however there are few measures on how and 

when  this is achieved 



Forest reclamation 

 Require the identification and broad 

understanding of the key ecological processes 

and their interactions  

 At the earliest stages of  forest establishment, 

planting of trees is still considered the most 

reliable method of tree establishment 

 Species selection 

 Seedling characteristics (quality) and                  

their interaction with site conditions 

 Disclaimer 



Species selection 
 Avoid planting of inappropriate species or 

genotypes 

 Consider species resiliency to disturbance (fire, 
wind, insect and diseases)  

 Use autecological knowledge of species 

 Identify site and climatic limitation 

 

All above will have impact on seedling 
quality during seedling production and 
after outplanting  



Autecological knowledge 
 Requirement for resources 

during germination and 

early growth 

 How do seedlings grow 

and recover in natural 

environment 

 Phenology 

 Growth strategies 

 Allocation patterns to 

growth, reproduction and 

reserves 

 Stress responses 



Example reserve status 
In all plants there are trade-offs between growth allocation and 

reserve storage 

Large differences among species in  

 Shoot growth strategy (determinate vs. indeterminate)  

 Allocation to different organs 

 Physiological limitations (stress tolerance) 

 Reserve storage location and pool size 

P. banksiana P. tremuloides 



Designing seedling stock 
 Manipulating shoot and root size 

and carbon and nutrient reserve 

status in aspen to improve seedling 

out-planting performance through 

growing conditions 



Seed source 



Tuttle et al. (1987);Landhäusser et al. (2012); Binder et al. 1988 

 

Seedling characteristics 

are critical to improve 

survival and growth 

Pinus taeda 

Populus tremuloides 



Liebig's law of the minimum 
Ecological Principle of 

Limiting Factors 

Site limitations modulate impact 

of seedling quality 



Seedling characteristics 

have an impact on out-

planting performance 

Landhäusser et al. (2012) New Forests 

Landhäusser et al. (2012) For. Ecol. Management 

Schott et al. (2013) New Forests 

 but impact depends on… 

Soil type 



Landhäusser et al. (2012) New Forests 

Landhäusser et al. (2012) For. Ecol. Management 

Schott et al. (2013) New Forests 

… on site conditions 



Importance of 

characteristics 

change with 

conditions 



Is there a “Super 

seedling”? 

 
Under extreme site 

conditions no 

improvement of  

seedling traits will 

likely solve the 

problem 

… amelioration of 

limitation(s) with 

amendments 



Interactions 



Trying to anticipate, 

but… 
 



…expect the unexpected 
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