Evaluating Pesticides for Their Impact on Beneficial Organisms
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Introduction

The impact of pesticides on beneficial insects and microorganisms is
a piece of information critical to pest managers that is not readily
available. Companies registering new pesticides are not required to
develop extensive information on the impact of the pesticide on
organisms that may assist in IPM. Two laboratory techniques to
screen pesticides against key beneficial organisms were developed.
One technique was used to test the survival of a range of seven
commonly occurring or purchased beneficial insects in the presence
of 124 pesticides. A second technique was used to screen three
beneficial microorganisms for survival in the presence of 124
pesticides. Results were summarized and indexed and will be made
available electronically. In addition results of this study can be used
to modify pesticide impact evaluation models such as the
Environmental Impact Quotient (EIQ).

Objectives

1) Develop laboratory evaluations of the effect of pesticides on the
survival of beneficial insects and beneficial microorganisms.

2) Test a broad range of pesticides for their effects on seven common
beneficial insects and three common beneficial microorganisms.

3) Develop indices comparing the relative harm to the beneficial
insects and microorganisms by different pesticides.

Procedures - Beneficial Insects

Seven commonly available and taxonomically diverse beneficial
insects were chosen (Table 1, row 1, columns4-10) to screen against
124 insecticides. Pesticides were diluted to half the recommended
field rate. The inside surfaces of glass vials were coated with the
pesticide solution and allowed to dry. Live insects of each species
were introduced into the treated and untreated control glass vials and
allowed to remain for 24 hours. Percent mortality was assessed and
compared to the untreated control. Based on work by Theiling and
Croft (1988) an index with a rating of 1 (0-30% mortality), 3
(31%-70% mortality) or 5 (71%-100% mortality) was used to
compare the pesticides’ effects on each insect.

Introducing insects into pesticide treated vials
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Procedures - Beneficial microorganisms

Three commonly available beneficial microorganisms (Bacillus thuringiensis, Trichoderma
harzianum, and Beauvaria bassiana) were cultured in appropriate liquid culture media and
introduced into 96 well micro-titer plates. Solutions containing de-ionized water or de-ionized
water plus pesticides were added to the wells. Pesticides were filtered using a 0.45 p g sterile
syringe filter to remove bacterial contaminants. Plates were incubated for 72 hours before being
read for cloudiness using a microplate reader. Increased cloudiness in the well indicated
increased growth of the test organism. Those pesticides that allowed growth of the test organism
not statistically different from the control or increased growth compared to the control were
placed in category 1. Those pesticides that inhibited organism growth at the highest statistical
level were placed in category 5. The remaining pesticides were placed in category 3.

Table 1. Insect results
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Table 2. Microorganism results
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Results and Discussion

Table 1 shows the results for each
pesticide screened against each of the seven
insects reported by category of effect. Table
2 shows the results for each pesticide
screened against the three beneficial
microorganisms. Pesticides are listed
alphabetically within type classification in
both tables. The last column of each table
contains an average of the category ratings
for all organisms in the table.

This ranking system for pesticides can
be used in several ways. Pesticide users can
make an evaluation about the potential
effect of a pesticide against a beneficial
insect or microorganism of interest.
Pesticide users can also evaluate the
possible effects of their pesticide choice on
a range of beneficial microorganisms.
Finally, the information form this study can
easily be plugged into overall pesticide
rating systems such as the Environmental
Impact Quotient (Kovach et al., 1992)

These data are relative ratings and
were  generated in the laboratory
environment and do not take into account
the likelihood of a particular organisms
encountering a particular pesticide in the
field. Some pesticides that are highly toxic
to some beneficials may be applied in such
a way that their impact on them can be
minimized.
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