
What we did  

Take-home message 
§  Forest investors could benefit from 

alternative seed strategies  

Ø  They could gain additional $17/ha for 
black spruce and $122/ha for white 
pine from sourcing seed from a 
specific location (i.e., seed 
procurement). 

Ø Replanting black spruce and white 
pine at a alternative planting site (i.e., 
seed deployment) could achieve a 
NPV that is $2/ha higher for black 
spruce and $64/ha higher for white 
pine than local replantation.  

§  Under climate change, local seed is no 
longer ideal 

Ø  Most suitable seed source for both 
species is from a relative southern 
region. 

Ø  Highest yield for black spruce 
occurs at a region with mean annual 
temperature of 4-60C. 

Ø  White pine grows best at a location 
with mean annual temperature of 
120C. 

Why the research is important 
§  In productive forest zones of Ontario, the average annual                      

temperature could increase by 4.20C and annual 
precipitation could increase by 30% at the end of this 
century1. 

§  Rapid climate change may outpace the rate of forest 
adaption. In the short term, locally adapted populations are 
likely to experience climates to which they are not well 
adapted2,3. 

§  Given millions of seedlings need to replant in Ontario,  
there is concern about the appropriate means for 
successfully regenerating Ontario’s forests. 

What we found 

§  Temperature at planting site is the most important climatic factor 

Ø Best yield at site temperature of 4-60C for black spruce and 120C for 
white pine 
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What motivated us  
§  Given forest is sensitive to climate, how will climate 

change affect black spruce and white pine growth in 
Ontario? 

§  Given the prospect of climate change and long-term 
nature of forest, what is the MOST economically 
efficient seed strategy (i.e., seed procurement and 
deployment) under rapid changing climate? 

§  Estimated tree response to climate using universal response 
function (URF)3 

 Height of seed source from population j at planting site i = 
f(climate variables at planting site, climate variables at seed 

source site) 
§  Applied the URF into Faustmann model4 in assessing the 

net present value of regeneration selections under climate 
change 

Net present value (NPV)= discounted revernue from stumpage 
price and harvested volume - discounted regeneration cost  

 
 

Yield Response to Climate 

Seed Strategy 

Note: NPV ($/ha)  Diversity for White Pine for Seed 
Procurement (red circle:North Bay) 

Note: NPV ($/ha) Diversity for White Pine for 
Seed Deployment (red circle:North Bay) 

Note: MAT is short for mean annual temperature  
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Species Local 
Replantation  

Seed 
Procurement  

Seed 
Deployment  

White 
 Pine  

 

Site 
Location  

North Bay 
( 46.30N, 

-79.450W) 

42.290N, 
-83.200W 

44.040N, 
-83.790W 

Rotation 
Age (year) 

50 50 45 

Volume 
 (m3/ha) 

421 465 366 

Net Present 
Value ($/ha) 

887 1009 951 

Black 
Spruce  

 

Site 
Location  

Hearst 
(49.70N, 

-83.670W) 

45.380N, 
-93.200W 

51.130N, 
-74.200W 

Rotation 
Age (year) 

55 55 55 

Volume 
 (m3/ha) 

104 111 105 

Net Present 
Value ($/ha) 

-60 -43 -58 


