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Identification of knowledge gaps  

Little is known about long-term post-epidemic development and growth of MPB attacked stands. 

Therefore, we need to understand the impact of MPB outbreaks on the growth and yield of 

surviving residual trees and secondary stand structure as this is crucial to stand dynamics. It also 

has huge impacts on timber supply (AAC), forest health, habitat quantity and quality, 

hydrological integrity, and many other factors. This information is critical for managers to make 

better decisions regarding management of post MPB attacked stands. Knowledge of the release 

response of secondary structure after MPB attack is also fundamental to modeling stand 

dynamics of non-salvaged MPB stands. Furthermore, to secure a healthy, productive midterm 

timber supply, it will be necessary to identify stands which require immediate treatment to bring 

them back as productive forest land.  Appropriate silvicultural activities which are both cost 

effective and ecologically sound will also have to be identified. Based on the different studies 

and workshops (Hawkins et al. 2008) concerning regeneration and growth after MPB attack, the 

following knowledge gaps need to be addressed to improve management of MPB attacked 

stands:  

a) Secondary stand structure 

• Predict seedling – sapling (<2cm DBH) mortality levels   

• Predict recruitment of germinates and their survival, growth and health in both MPB 

disturbed and undisturbed stands  

- Predict substrate and abiotic conditions favourable for germination 

- Compare the germination and growth amongst different biogeoclimatic 

subzones  

• Predict the growth and release of suppressed understory trees in older stands 

• Predict release of secondary structure and residual trees in MPB attacked immature 

stands (age classes 2 and 3)  

• Predict favourable site condition (subzone, site series) for secondary stand structure  

- To date, the available literature suggests this will be difficult 

• Predict the release response of competing, non crop tree vegetation in MPB attack stands  

• Predict ecological degradation of pine dominated forests for secondary stand structure if 

most of the mature pine trees are dead 
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• Predict growth of complex stands with various starting points (ages) and species’ 

composition  

• Predict different factors which directly influence the survival ability of advanced 

regeneration following MPB attack 

• Predict growth of under planted seedlings in a variety of site conditions  

• Predict threshold levels of biotic problems (e.g. pest, diseases) in secondary stand 

structure that would require management intervention 

b) Management 

• Set priorities for which stands to target for management activities  

• Increase the tree size in ‘over stocked’ age class 3 and 4 pine leading stands to meet 

midterm timber supply objectives  

o Thin from below 

• Determine the economic health of secondary stand structure   

• Protect secondary stand structure cost-effectively after the removal of dead pine (new 

stand) 

• Determine different methods and processes which are responsible for enhancing the 

growth of secondary structure and regeneration recruitment  

• Develop the most cost efficient management activities if an unsalvaged stand is selected 

for mid-term timber supply 

• Determine the management strategy to reduce the risk of future MPB outbreaks 

c) Modeling 

• Incorporate forest health issues into stand level modeling  

• Identify limitations of models and modify them for more accurate prediction of stand 

dynamics and yields 

• Incorporate the impact of climate change into models for better prediction (stand or 

landscape level) of future AAC 

• Incorporate stand dynamics and stand yields into timber supply models to illustrate the 

utility of secondary stand structure 

d) Productivity 

• Develop yield tables and curves for advanced regeneration in the understory  

• Identify the release potential of different species  
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e) Products 

• Determine the quality of the ‘new crop’  which will be suitable for future products and 

markets  

• Determine the probability of future fibre supply that will be required for non traditional 

(pellets, charcoal, bio energy) forest products using wood waste  

• Develop the technologies needed to deal with ‘new’ preferred and acceptable species  

f) Stocking 

• Determine the most effective way to deal with overstocking, clumpiness and stagnation 

of the new forest in MPB stands  

• Develop stocking standards for silviculture systems other than clearcut, e.g., complex 

stands  

• Determine desirable species mixes to maximize productivity, biodiversity and economic 

return  

• Describe the relationship between stand stocking (secondary structure) and future forest 

condition 

g) Sampling 

• Develop efficient sampling techniques to assess large areas of MPB attacked stands  

• Develop cost effective methods to quantify secondary stand structure  

h) Economics 

• Define yield (economic) thresholds to be used to determine if attacked stands should be 

harvested (regardless of product), partially cut or left for future timber supply  

• Define the cost of starting over (log and plant) versus other management options  

• Define products we should be managing for in the near, mid and long-term 

i) Climate change 

• Forecast the impact of climate change on stand development (dynamics) 

• Determine the impact of climate change on current preferred and acceptable species and 

will these change in the future  

• Establish permanent sample plots to track changes over time for regeneration, residual 

trees and stands in general  

• Determine the impact of global warming on MPB survival, virulence, and distribution 
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• Ensure appropriate planning for reforestation of salvaged sites is required to account for 

potential climate change 

• Define preferred and acceptable species that are not currently in the standards but seem to 

be in the ‘new’ forest, i.e., sub alpine fir, most broadleaf species  

• Determine the impact of climate change on species’ release potential 

• Collect different climatic factors which can be used to predict MPB dispersal more 

accurately  

• Describe the result of aerial fertilization in MPB attacked stands  

• Determine the balance between planting quickly to positively impact carbon 

sequestration (i.e., carbon losses through tree removal and decomposition: In colder 

regions, trees tend to grow more slowly, but dead organic matter decomposes even more 

slowly. As a result, less forest carbon is stored in living biomass in colder regions, while 

a larger proportion is stored in dead organic matter and soils. However a variation in 

weather from year to year also affects the carbon balance. Carbon uptake levels and 

decomposition rates are influenced by temperature and precipitation, as are occurrences 

of disturbances like wildfire and insect infestations which can cause rapid carbon losses 

over large regions.) 

j) Knowledge management 

• Determine the effective processes of knowledge  transfer from one region to another or 

from one BEC to another  

• Describe the influence of human intervention on the current MPB outbreak 

 

After more than a century of MPB outbreaks in British Columbia’s pine forests, quite a bit is 

known about the insect, the tree and their interactions. However with future uncertainties, it is 

clear there are many topics we need to comprehend if we are to have healthy, productive forests 

in the future. 
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