Baits & Beneficial Arthropods in a Reduced-Risk IPM Program
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Management efforts to control NJ blueberry pests, and the resulting insecticide levels used, are driven by management of one pest: the blueberry maggot.  This fly is the most important pest of cultivated blueberries throughout the midwest and eastern states, and in the Atlantic provinces of Canada.  Since most growers rely on an insecticide schedule, and not the IPM method, overuse of insecticides is common. In the period approaching and during harvest, which can last a month, broad-spectrum insecticides are often applied weekly, because blueberry maggot is active at this time.  A more integrated approach to blueberry maggot management is needed if organophosphate and carbamate insecticide use is to be reduced.

We are testing new reduced-risk strategies for the blueberry maggot, one such strategy is the use of baits in an “attract and kill” or “bait spray” approach.  GF-120 Fruit Fly Bait elicits significant feeding responses and short-range attraction in a variety of fruit flies, including blueberry maggot, Mediterranean fruit fly, and Melon fly.  Under a bait approach, insecticide is only applied to a small section of a field, usually along the border or edge, because additional ‘coverage’ is anticipated from attraction and feeding on the bait.  Most of the commercial farms do not have resident populations of blueberry maggot in their fields; as such, these flies originate in the blueberry and huckleberry understory of adjoining forests.  Likewise, blueberry maggot flies are usually found first in traps near the edge of the field closest to forests.  Therefore, an effective management program for blueberry maggot may involve focusing on these high-risk areas.  This insecticidal bait has previously been tested in replicated trials of 0.7 acre-plots of blueberry (not commercially managed), where it achieved comparable maggot control to Agroneem®, Entrust®, and PyGanic®.  Despite the preliminary successes of GF-120, farmers are unlikely to favor adopting it, unless there is facilitation from researchers who can effectively demonstrate proper application and use of this compound in a commercial setting.

In 2005, a calendar-based spray protocol was followed under a Grower’s Standard (GS) program.  In the Reduced-Risk (RR) program, GF-120 Naturalyte Fruit Fly Bait was applied to blueberry bushes along the perimeter of the plot using an ATV Mounted Olive Fruit Fly Sprayer with two nozzles consisting of the discs (D-3 orifice) from airblast sprayers without the core.  Sprays were conducted on June 22, July 1, July 9, and July 20.  In the GS plot, organophosphates were applied to the entire field using a standard airblast sprayer.  Adults of the blueberry maggot were monitored in both plots using baited Pherocon AM traps and boiling two quarts of berries prior to each of the three pickings.  Traps were placed outside the fields (woods) and at the edge and interior of each field.

We found no significant differences in the number of adult blueberry maggot caught on traps in the GS plots compared to the RR plots.  Although some traps caught higher than zero flies, most of these flies were caught in the woods, outside blueberry fields (Figure 1).  In addition, most berries had zero maggots, with the exception of a RR field where one maggot was found in boiling samples.

Figure 1. Effect of trap location on the number of blueberry maggot flies.
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It is important for new reduced-risk strategies to be compatible with the action of natural enemies.  Many of the newer insecticides are narrow spectrum materials.  As a result, toxicity of these compounds to non-target organisms and beneficial arthropods (predators and parasitoids) is often reduced.  This in turn may lead to reduced populations of some key pests.  

To assess population densities of natural enemies under GS and RR programs, clusters, new growth, and beating tray samples were conducted and number of natural enemies including lacewings, ladybeetles, and spiders were counted.  In addition, six pitfall traps (12 cm in diameter) containing 125 ml of a 1:1 solution of ethylene glycol were placed in each plot to sample the ground fauna (e.g. spiders, carabids).  A wooden platform (15 cm sq) was erected over the partially buried cylinder to prevent rain and irrigation water from entering.  Traps were left out for one-week intervals in May, June, July and August.  

We found very little differences in the number of natural enemies per sample under GS and RR programs (Figures 2-5).  Spiders and lady beetles were common in blueberry fields and were found in higher numbers in new shoot growth samples under RR compared to GS plots.  Although ground beetles were not common, numbers in pitfall traps were higher in GS than RR plots.

Figure 2. Number of natural enemies in cluster samples (total/100 clusters).
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Figure 3. Number of natural enemies on new growth samples.
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Figure 4. Number of natural enemies on beating trays.
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Figure 5. Number of natural enemies in pitfall traps.
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