




was widespread. Untrained observers often assume they have a bark beetle problem in symptomatic stands, disregarding 
the real problem ------ "invisible" (underground) root disease. Accordingly, bark beetle infestations in pine stands should 
be considered in light of the possibility of antecedent root disease. Questions regarding thinning and/or harvest histories 
should be raised, and where appropriate, roots should be excavated and examined (see Fig. 3). 
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Fig. 3 Conceptual model showing interaction(s) between annosum root rot and pine bark beetle infestations. 
 
CONTROL: Several measures, including preventive silivculture, chemical stump treatments, and biological control 
have demonstrated efficacy for minimizing losses to H. annosum (Froelich and Nicholson 1973; Froelich et al. 1978; 
Hodges 1970; Kuhlman et al. 1976; Morris and Frasier 1966; Ross et al. 1981; Weiss et al. 1978). These have been 
variously summarized and recommended by the U.S. Forest Service (Alexander and Anderson 1985; Anderson and 
Mistretta 1982; Froelich et al. 1977; Robbins 1984: Williston et al. 1980). Consideration of the following general 
guidelines is advised. 

In disease-free stands on high hazard sites, the application of appropriately registered, granular or soluble borax 
to fresh-cut stump surfaces during thinnings or other partial cuts may be warranted to prevent infection in residual trees. 
However, the cost-effectiveness of this practice is not firmly established and will be a function of a variety of factors. 
Although summer thinnings and harvests may reduce risks of H. annosum infection, summer bark beetle activity argues 
against this practice in Florida. Prescription burns and minimization of thinnings and other partial harvests during stand 
or crop-tree rotations are advisable. Longleaf pine (P. palustris Mill.), where silviculturally acceptable, may be worth 
considering as a regeneration alternative as it is a relatively resistant host species (compared to other Pinus spp.) On 
low hazard sites, preventive measures are generally not required. 

Badly diseased stands may be salvaged to minimize economic losses. In stands with high public access such as 
recreation areas or parks, removal of diseased trees will have positive safety and liability ramifications (Slaughter and 
Rizzo 1999). When faced with such situations, age of the infections (e.g., time since previous harvests or tree 
removals) should be considered, as mortality and windthrow maximize after 4-8 years and tend to stabilize thereafter. 
When removing trees in diseased stands, avoid treating fresh-cut stumps with borax. Use of borax in stands already 
infected with H. annosum can make matters worse by inhibiting the action of competitive microflora. Following 
harvests of diseased stands, infested sites may be reforested (planted) on normal schedules, as anticipated regeneration 
losses generally are not sufficient to warrant delayed planting (Alexander and Anderson 1985; Froelich et al. 1977; 
Kuhlman 1986; Hodges 1970; Kuhlman et al. 1976; Williston et al. 1980). 
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SURVEY AND DETECTION: Look for thin-crowned, dead/dying, and/or windthrown pines, especially in stands 
thinned 3-6 years earlier. Dead/dying redcedars may also be good indicators. Remove the litter/duff layer(s) around 
stumps and suspect tree bases to reveal typical basidiomata (conks). Excavate and examine roots for resinosis, staining, 
resin-impregnation, and/or typical white stringy rot. In the absence of definitive basidiomata or white stringy rot, 
laboratory isolation is required for confirmation. 
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