ABSTRACT

PROJECT NUMBER

R8-1999-03

PROJECT NAME

Development of a mass rearing scheme for the bark beetle natural enemy Roprocerus xylophagorum

HOST

Pine

PEST

Bark beetle

CATEGORY

Biocontrol

DESCRIPTION

Develop a cost-effective mass rearing procedure for the bark beetle larval/pupal parasite, Roprocerus xylophagorum.  The objective is to raise quantities of parasites large enough to augment release programs aimed at controlling bark beetle infestations.  Two crucial aspects of the project include:

1. Identification and synthesis of an oviposition stimulant for Roprocerus xylophagorum; and

2. Optimization of an artificial diet for rearing Roprocerus xylophagorum.

RESULTS

1. A crude extract capable of stimulating ovipositor probing/drilling by female Roprocerus xylophagorum has been developed.  Egg deposition appears to require contact between the ovipositor and a host larva or larva surrogate.  Successful egg deposition has been achieved using a host larva surrogate composed of homogenized insect larvae deposited between layers of paraffin.

3. Roprocerus xylophagorum were observed feeding on the artificial diet.  However, an exact formula for the artificial diet has not been developed.  Difficulties encountered and still to be solved include:

a. Retaining active larvae,

b. Bacterial and fungal contamination in the diet,

c. Excess moisture content in the diet, and

d. Hyperacidity in the diet.

PRODUCTS

Probing/drilling stimulant has been identified.

Identification of an oviposition stimulant continues.

Palatable diet for Roprocerus xylophagorum has been identified but must be refined.

Mass rearing system is nearly complete.

JUSTIFICATION

Increasingly, parks, forests, and residential areas are placing restrictions and controls on the traditional beetle control procedures involving cutting and insecticides.  Yet, there are few, if any, reliable and safe alternatives for controlling bark beetle infestations. The development of a system for rearing the parasite, Roprocerus xylophagorum, for use against bark beetles would be such an alternative.

METHODOLOGY

1. Identify and synthesize a chemical oviposition stimulant for Roprocerus xylophagorum using Solid Phase Microextraction™.  Chemical isolations will be through gas chromatography/mass spectrometry.  Candidates for oviposition stimulants will be assayed against each other; standard X2 tests will establish oviposition frequencies for each candidate to determine the optimal “blend” for egg deposition.

2. Develop an artificial diet for Roprocerus xylophagorum.  Fertile eggs will be placed on culture mediums in plastic rearing trays, incubated, and hatched.  Fecundity and longevity of resulting adults will be monitored.  Culture mediums will be enriched/modified until the “quality” of adults approaches/surpasses that of adults reared on natural hosts.
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