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Executive Summary 
The adaptation and resilience of lodgepole pine plantations established from orchard 
seed is more important today because of the unknown effects of climate change and 
Mountain Pine Beetle infestation. To enhance the ecological resilience of lodgepole pine 
the genetic diversity of seedlots must be maintained. This study determined the genetic 
diversity of orchard clones using standard orchard statistics and molecular DNA 
paternity analysis to estimate changes (loss of) in this diversity level through orchard 
production and nursery culture (thinning and culling). 
 
Twenty five cones from each of two ramets from all 45 Tolko, Eagle Rock orchard 310 
clones were collected in August 2007. Cones were hand extracted and seeds were 
germinated, stratified and sown at the Tolko Eagle Rock nursery. Paternity analysis was 
completed on the germinants of 21 randomly selected clones and 19 unique genotypes 
from the population of 45 orchard clones were identified. After stratification, seed was 
sown in two replicates of 70 seed in each of 56 cavities (1.25 sowing factor) of 410 styro 
blocks. Thins and culls were collected one month after germination and at harvest and 
paternity analyses of the 21 clones completed. 
 
Using standard orchard statistics, the level of genetic diversity (Ne) was calculated for 
the weighted average of contributing seed and pollen cones for each of the 45 orchard 
clones was 33.3 and when the number of cones was adjusted for seed set, the Ne value 
was 31.9. For the 21 clone sub sample, the corresponding Ne values based on seed and 
pollen cone numbers was 16.0, based seed per cone and pollen cone number was 15.6 
and based on seed x percent germination and pollen cone numbers was 14.5. 
 
After paternity analysis of the germinants, thins and culls, the proportion of 19 unique 
male genotypes were compared by chi square statistics for each of the 21 sub sample 
seedlots. The proportion of the 19 unique genotypes in the germinants was compared to 
the proportion of the number of pollen cluster from orchard statistics and no significant 
difference was found. However, when the proportion of the 19 unique genotypes from 
the thins and culls were compared to the proportion in the germinants, highly significant 
differences were found. This suggests that maternal effects are strong up to germination 
but paternal effects begin to have an influence at thinning and have a very strong 
influence at culling. For the 2007 lodgepole pine orchard 310 seed crop, genetic diversity 
of the paternal contribution did significantly change through nursery culture but the 
magnitude of this reduction in Ne would not affect the registration of this seedlot. 
However, as advanced generation orchards are established with fewer clones, the effect 
of nursery culture on pollen parent diversity will become more important. 

 


