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                                                                      ABSTRACT

One of the pressing needs for effective management of the 
emerald ash borer (Agrilus planipennis Fairmaire) is an 
insecticide that can be used over large, wooded acreages 
where this insect has been identified as recently introduced 
or where it is found in low population numbers. Spinosad 
is a biological insecticide produced by a soil bacterium 
that has been shown to be toxic to the adult life stage 
of the EAB and is a superior candidate for use in aerial 
applications.

Spinosad is in common use by organic growers and 
was granted a “Green Chemistry” award by the U.S. 
Environmental Protection Agency, which classifies it 
as “reduced risk” because of its good environmental 
profile. It is moderately to slightly toxic to most fish and 
aquatic invertebrates, practically non-toxic to avian and 
mammalian species, and practically non-toxic to many 
beneficial insects. Spinosad has short half-lives in soil (9-
17 days), on foliage (4-16 days), and in water (hours to 
2 days) and has very low potential for runoff or leaching 
because it binds strongly to soil.

A test application of spinosad (GF-976, a formulation 
with 4 lb of active ingredient per gallon) was conducted 
on isolated woodlots surrounded by agricultural fields; 
woodlots were chosen that had apparent, low levels of 
EAB infestation. The six treatment and six control lots 
ranged in size from 8 to 30 acres and were located in 
Shiawassee County, Michigan. Two applications were 
made on June 13 and 27 at a rate of 7.2 oz of product in 
a ½ gallon of water per acre. Rotary atomizers were used 
and the VMD ranged from 130 to 145 μ. A Section 18 
“emergency exemption” registration was granted by the 

EPA for the application because the existing label did not 
allow for treatment against EAB or for an aerial application 
over forest stands.

The impact of the application on target and non-target 
insects was assessed and compared with results from 
the control plots. Foliage was collected for analysis of 
spinosad residue at regular intervals post-application. 
Twelve ash trees from each plot were felled 3-4 months 
post-application, and eight branches from the upper crown 
of each tree were collected and processed to assess the 
impact of the application on the larval population.

Dead adult EAB were found under treated ash trees in the 
woodlots up to 7 days post-application, with the number 
of adults collected declining over time. Treated foliage 
was collected from four treated plots and a control plot 1 
day and 7 days post-application, and then exposed to adult 
EAB for 5 days in the laboratory. Mortality ranged from 
50 to 100% for the newly treated foliage and 10 to 50% 
for field-aged foliage, which verifies that the insecticide 
is broken down over time. Preliminary information from 
insects collected in Malaise traps shows no demonstrable 
effect on non-target species as a result of the treatment 
(Fig. 1).  

Ultimately, the efficacy of aerial applications of spinosad 
to suppress populations of EAB in woodlots must be 
evaluated by the density of galleries in the fall following 
treatment. The mean density ± SD of galleries in control 
woodlots was 6.0 ± 7.2 compared with 2.5 ± 4.2 in 
spinosad-sprayed woodlots. Although the mean density 
of galleries was reduced by 58% in treated woodlots, this 
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difference was not significant in a statistical analysis, most 
likely due to considerable variation in the starting density 
of EAB in the test woodlots, and by having only six plots 
to compare for each treatment (Fig. 2).  

Spinosad looks promising as an aerial application for 
suppressing EAB because drop cloth sampling and 
foliage bioassays indicate that spinosad was effective 
against adults.  Overall, larval populations of EAB were 
reduced by 58% in treated woodlots, whereas no effect 
was observed on non-target insects.  A second year of 
treatments to the same woodlots in 2007 should yield more 
accurate results because there will be a good estimate of 
the starting population before the 2007 treatment.  

Figure 1. Insects caught from 0 to 2 days after application
(Lepidoptera, Hymenoptera, Coleoptera). 
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Figure 2. Larval population density (galleries/m2 ) in control
and treatment plots.




