Western Spruce Budworm 2010 Spray program in the Joe Rich area
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Approximately 36,000 ha of Interior Douglas-fir forests are scheduled for treatment with Foray 48B® (Bacillus thuringiensis var. kurstaki, B.t.k.; PCP #24977) in the Merritt and Okanagan TSA’s of the Southern Interior Region in 2010.  The treatment is targeted at decreasing damage (defoliation) caused by the western spruce budworm, Choristoneura occidentalis.  The proposed treatment falls under the Southern Interior Forest Region Pest Management Plan that was circulated for comment in April 2008, and was subsequently approved, and is effective May 1, 2008 to July 31, 2012.  The Ministry of Environment, Environmental Protection, was notified of the new PMP and under the integrated Pest Management Act and Regulations was assigned a Pesticide Use Number PUP #738-009-2008/2013.  Each year the Ministry of Environment is sent a “Notification of Intent to Treat” that indicates the areas and hectares to be treated in that calendar year.

Within the Joe Rich area there are approximately 6,000 ha proposed for treatment with Foray 48B (B.t.k.) in June 2010.  This area encompasses Crown forest land and woodlots that were defoliated in 2009 by the budworm and where 2010 defoliation is predicted to occur.  The blocks laid out for treatment run from Joe Rich in the south to the Ellis-Postill Lake area in the north.  These blocks will be reduced somewhat in the coming weeks as operational boundaries become more defined and monitoring of the budworm population proceeds.

Application will be by Western Aerial Applications Ltd. using rotary wing aircraft (Hiller and Lama helicopters).  The application will be at 2.4 litres per hectare and will be conducted at some point between June 8th, 2010, and June 30th, 2010, dependent upon insect development and local weather.  The natural biological insecticide, B.t.k., trade name Foray 48B, will be the insecticide used in the 2010 spray program against the western spruce budworm.  B.t.k. is a natural organism commonly used to control Lepidoptera larvae and does not harm or affect other  insects or organisms such as humans, horses or frogs to name a few.  B.t.k. becomes active in the gut pH found in Lepidoptera stomachs (>9.5 pH) whereas it passes through the guts of other organisms because they do not have this particular alkaline gut pH.  B.t.k. is not considered toxic for people, animals, birds, fish and other insects such as bees and ladybird beetles.  It does not harm water supplies or aquatic habitats. Foray 48B is used in certified organic production and is registered for the control of insects on organically grown crops.  Foray 48B is registered with the Organic Materials Review Institute (OMRI).

The caterpillars eat the B.t.k. while feeding on the tree's foliage.  It has a very low toxicity level and is considered extremely safe.  Over the past two decades, the Ministry of Forests and Range has treated moderately to severely defoliated stands annually in early summer to prevent damage and mortality to high value Douglas-fir stands.  Last year approximately 72,000 hectares were treated for budworm in the Southern Interior Forest Region (Kamloops and Cariboo areas).

The following criteria must be met when planning a control program for western spruce budworm.  

Damage Criteria: the stand has suffered a minimum of 1-year defoliation and defoliation predictions are moderate to severe for the coming year.  Note: this does not apply to the eruptive defoliators such as loopers and tussock moths.

Insect Criteria: populations are building/increasing and expanding in range.

Recent defoliation history: light to moderate defoliation has occurred for a minimum of one year as determined in the aerial overview survey, and typically two or more years, before treatment would be considered.  Defoliation to understory trees is much higher, generally moderate to severe.  Defoliation in the coming season is predicted to be moderate to severe and trees in the understory layers will incur high levels of damage (mortality and top-kill) if there is no intervention.

Areas considered for treatment must meet one or more of the following factors:

· stand is in a historic area of chronic budworm activity;

· located in a woodlot;
· high in-stand mortality of other tree species such as lodgepole or Ponderosa pines
· silviculture investment, such as spacing, pruning, thinning;
· recent partial cutting;
· moderate to high density in L3 and L4 layers (understory layers); and/or
· Douglas-fir dominated ecosystems such as the IDFxh and IDFdk.  (e.g. ICH stands endure very short-lived outbreak cycles and trees rebound quickly, so do not warrant direct control efforts);
· must be on Crown Land within the Timber Harvest Land Base (THLB);
· evidence of Douglas-fir beetle activity (building or adjacent).
Population reduction versus foliage protection

Direct control strategies include population reduction and foliage protection.  Foliage protection is the strategy most commonly adopted for western spruce budworm outbreaks in B.C.  The aim is to reduce feeding damage in order to maintain tree vigour and resilience.  Low levels of defoliation (1-2 years) are acceptable.

Population reduction can be applied to areas where little or no defoliation can be tolerated.  This strategy is applied in the early stages of an outbreak, to reduce extremely high populations, thereby minimizing significant resource impacts.

Variation in the timing of direct control can achieve either foliage protection or population reduction.  Higher insect mortality is achieved when later instars are targeted (5th or 6th instar) however more B.t.k. must be consumed per insect to achieve desired results, and thus more damage is incurred prior to treatment.  Late instars are more open feeding, consume greater quantities of foliage, and are thus more likely to encounter and consume a lethal dose of B.t.k.
Typically, peak 4th instars are targeted to minimize defoliation by the western spruce budworm.  Timing to achieve good foliage protection is difficult due to differences in host phenology and insect phenology.  Larvae remain feeding in buds until 4th instar, and are thus well protected from predators and the effects of a spray program.  Larvae begin open feeding on the flushed shoots at about the 4th instar.  Buds on overstory trees should be >80% flushed prior to treatment and understory trees should be close to 100% flushed.

Defoliation history of trees and stands, combined with the predicted level of defoliation, influence which stands are treated and which tactic will be implemented.  Stands that have already sustained significant damage over 2 or more years (moderate to severe whole tree defoliation) should be managed under the foliage protection strategy.  This will decrease further significant damage from occurring. If the population reduction strategy is applied in this situation, considerable damage would occur prior to the treatment being applied.

The population of budworm in the area is always assessed in the spring prior to treatment of proposed blocks.  Larvae emerge from their overwintering sites in May and disperse, seeking buds in which to feed.  This is a critical period in the population dynamics of western spruce budworm and is very dependent upon weather conditions and the synchrony of the host and the insect.  If low levels of bud mining are observed in the spring portions or entire blocks may be eliminated from treatment or conversely, enlarged.

Treatment typically occurs in mid-June when the budworm is in the peak 4th instar and feeding openly on expanding Douglas-fir shoots.

The Southern Interior Forest Region Pest Management Plan is located on the following site: http://www.for.gov.bc.ca/rsi/ForestHealth/PDF/SIR_PMP_March%2011_2008.pdf 

