Impact of insecticides on beneficial insects in Australian grain crops
Building and/or conserving populations of beneficial insects is a cornerstone of Integrated
Pest Management (IPM). While there is a growing awareness and interest in the role of
beneficial insects in the grains industry, the use of insecticides (and miticides) can have
adverse impacts on beneficial insect populations present at the time of application.
This can hinder pest management efforts by removing beneficial insects, such as predators
and parasitoids, from the local environment - which play an important role in pest control.
To assist growers and advisers make informed choices around the impacts of various
insecticides and miticides used for pest control in grain crops, we have developed a table
summarising the toxicity of foliar chemical sprays on beneficial insects (Table 1).
This table is arranged in descending order, with the overall least toxic chemicals at the top of
the table, increasing to most toxic at the bottom. Those with an overall low impact are
shaded green, those with an overall moderate impact are yellow and those with an overall
high impact are shaded orange.
Data has been obtained from laboratory studies carried out by Cesar Australia as well as from
previous research carried out in Australia and overseas. Further research is underway to fill
the remaining data gaps.
Ratings for toxicity are based on International Organisation for Biological Control (IOBC)
protocols for laboratory studies and reflect percent mortality of insects within a particular
beneficial group exposed to each chemical. A rating of L represents <30% mortality, M 3079%, H 80-99% and VH >99% mortality. These values represent mortality under controlled
laboratory conditions – impacts may vary in the field, especially if multiple applications of a
chemical occur. Where a range is presented, this represents varying results among species or
chemicals within a group. Combinations of chemicals and insects with a wide range of ratings
are shown in cells with a diagonal slash.
Further details about the underlying data can be obtained by contacting Cesar Australia at:
info@cesaraustralia.com.
In situations where monitoring for beneficial insects is not feasible, and knowledge of the
beneficial species present in the local environment is limited, growers may select the overall
least toxic chemical from the list (highest on the table) that is effective against the target
pest. Where growers are able to monitor and identify important local beneficial species,
targeted spray decisions can be made so as to minimise harm to key beneficial groups that
are present.
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The Mode of Action of each active ingredient follows the Insecticide Resistance
Action Committee classification (https://irac-online.org/modes-of-action/).
Chemicals were tested at the Maximum Registered Field Rate for each insecticide in
Australian grain crops.
Data based on Hippodamia variegata, Harmonia conformis and a number of
international species.
Data based on Dalotia spp.
Data based on Australian Melangyna sp. and international species.

7

Data based on Aphelinus abdominalis, Aphidius colemani and Diaeretiella rapae and a
number of international species.
Data based on Diadegma spp., Microplitis spp. and Oomyzus sokolowskii.
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Data based on Trichogramma spp. and Telenomus spp.
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Data based on Nabis kinbergii, Orius spp. and Pristhesancus plagipennis.
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Data based on Mallada signata and Micromus tasmaniae.
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Data based on Anystis wallacei, Euseius victoriensis, Hypoaspis spp., Neoseiulus spp.,
Phytoseiulus persimilis, Typhlodromus spp. and Bdellodes lapidaria.
Data based on Australian wolf spiders (Lycosidae) and international species.
Pirimicarb has been included twice due to large variations in application rates in
Australian grain crops.
Gamma-cyhalothrin is listed separately to other synthetic pyrethroids due to lower
mortality rates observed for some beneficial insects compared with other active
ingredients in this Mode of Action group.

12
13
14

15

Synthetic pyrethroids included here are Alpha-Cypermethrin, Cypermethrin, Bifenthrin,
Esfenvalerate and Lambda-cyhalothrin.
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Organophosphates included here are Chlorpyrifos, Dimethoate, Omethoate and
Phosmet.

Disclaimer: Information provided in Table 1 is based on the current best information available
from research data. The impact of insecticides may vary in the field and between crop types.
Users of chemical products should check the label for further details of rate, pest spectrum,
safe handling and application. Further information on the products can be obtained from the
manufacturer. Cesar Australia and GRDC accept no responsibility whatsoever for any loss
occasioned by any person acting or refraining from action as a result of reliance on this data.
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