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A 25-replicate, 100-tree experiment was conducted in the summer and early fall of 2006 to evaluate a new sponge-based verbenone pouch developed by J-P Lafontaine of Pherotech International. 
Experimental Procedure 
The experiment was set up as randomized complete blocks on 25 July in Weyerhaeuser Canada’s Block No. SUM001 on the Ketchan Road between Princeton and Aspen Grove.  There were four treatments on individual trees within each replicate: 1) untreated control tree (negative control), 2) pheromone-baited tree using Phero Tech’s commercial trans-verbenol + exo-brevicomin pouch (positive control), and 3) pheromone bait + sponge verbenone pouch.  Trees were selected within 10 m of  nine compass lines run through the forest, with at least 25 m between trees and 50 m between lines.  Each tree was painted with a number, and its diameter at breast height (dbh = 1.3 m) measured.  Baits were stapled to the north face of trees at maximum reach from the ground.  Verbenone pouches were stapled next to the baits.   

The experiment was evaluated on 26 September (replicates 1-8) and 29 September  (replicates 9-25).  Trees were evaluated as: 1) free of attack, 2) attacked but not mass attacked (few pitch tubes, no frass accumulation in bark crevices and around root collar, not likely to die), or 3) mass-attacked (attack density >31.25 attacks per m2, or copious amounts of accumulated frass, likely to die).  Attack density was measured in two 20 x 40 cm panels at eye level on the east and west face of  trees that were attacked.  All trees with dbh >17.5 cm within a 5 m radius around each treatment trees were also evaluated as free of attack, attacked but not mass-attacked or mass-attacked.

Pouches were retrieved from at least 10 trees in each category, and taken to Pherotech where they were held frozen pending determination of residual verbenone by J-P Lafontaine.

Results

Trees within each treatment category all had similar dbh, ranging from 20.1 cm to 43.3 cm.  
The percentage of treatment trees according to attack category were as in Table 1.  All but one pheromone-baited tree was mass-attacked, and would be likely to die, as were 29.2% of untreated control trees.  In contrast, only four trees treated with the verbenone pouch were attacked (16.7%), and none was mass-attacked.  The attack on all four trees was very low, amounting to only 1-4 pitch tubes.  Not only was attack on trees treated with the verbenone pouch less than on pheromone-baited trees, but it was also lower than on unbaited control trees.  There was no sign of undue wear on the pouch. 

Table 1.  Comparison of percentages of treatment trees in attacked and mass-attacked categories, and the percentage total attacked (attacked + mass-attacked).

Treatment
No. trees       % Attacked    % Mass-attacked
       % Total attacked

Unbaited
  24
            4.2
          29.2

         33.3 

control

Pheromone
  25
            0.0
          96.0

          96.0
baited

Verbenone
  25
            16.7
           0.0

          16.7

Attack on trees with 5 m of treatment trees mirrored that on the treatment trees (Table 2).  As expected, attack on trees surrounding pheromone-baited trees was substantial, reflecting the ability of the baits plus the pheromone produced by successfully attacking beetles to concentrate attack around a focus tree.  The lesser attack around unbaited control trees reflects the lack of a pheromone bait to concentrate that attack.
Attack around trees treated with Verbenone was substantially lower than around both pheromone-baited and untreated control trees, amounting to just 13.5% overall.

Discussion

Our results confirm that verbenone is an effective deterrent to attack by the Mountain Pine Beetle.  However, they also confirm that the effect of verbenone is not absolute.  One might expect attack to be somewhat lower had pheromone baits not been used to challenge the beetles to attack the treated trees and those around them.

Table 2.  Comparison of percentages of available trees >17.5 cm dbh within 5 m of treatment trees that were in attacked and mass-attacked categories, and the percentage total attacked (attacked + mass-attacked).

Treatment         No. trees       % Attacked     % Mass-attacked      % Total attacked
Unbaited             124                9.7                  20.2                           29.8               

control

Pheromone          161                14.9                36.0                           50.9
baited
Verbenone           141                 6.4                  7.1                             13.5

Conclusion

We conclude that the Verbenone pouch manufactured by Pherotech International is effective at reducing the risk of mass-attack by the Mountain Pine Beetle when used as directed on the label and applied at the appropriate time.
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