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Study of the new generation combined insecticides against pests
Summary

Taking into account the overtime growing restrictions for use, production
and export of some of the most widely used insecticides, it is advisable to remove
them from the list of "promising" materials, or to consider changing them quickly
and "painlessly”. It is also extremely important to replace as many as possible
synthetic components in insecticidal combinations with mineral components of
natural origin and plant extracts, which is achieved in this study using
diatomaceouse earth, kaolin, rosemary oil and electrochemically activated water,
as well as using highly synergistic insecticidal components. During the study, pests
of both sexes of the BMSB and (partly) Italian locusts collected in different
municipalities of Georgia, as well as the biological effectiveness of insecticidal
combinations against pests, the synergy of their components and their acute
animal toxicity were examined. Our study showed the urgent need for
modification of laboratory and field methods and formulas for determining the
biological effectiveness of insecticidal combinations, interoperability of
components and acute toxicity to warm-blooded mammals and other non-target
living organisms. Accordingly, the classical Abbott formula was modified and
adapted to the specific conditions of the study, and new methods of laboratory and
field research were developed. These methods made it possible to quantify with
high accuracy and reliability the biological effectiveness and validity terms of
insecticidal combinations, as well as the degree of their synergy and the degree of
resistance to the impact of insecticides developed by pest populations. In addition,
with high reliability, it is possible to assess accurately the degree of correlation
between laboratory and field test results.

In the process of controlling agricultural pests, it is desirable to use effective
synthetic and natural insecticides, which can be used to sharply limit or totally
destroy populations of agricultural pests, with minimal harmful effects on

mammals, bees and other pollinators and other useful living organisms. One of the
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shortest and most successful ways to achieve this goal is to create synergistic
combinations of active substances of different chemical class and type of action,
which at the same time can effectively prevent the development of high resistance
of the pests to the widely used pesticides. Preliminary studies have shown that
strong synergistic effects can be achieved using obviously harmless substances of
mineral origin (food grade diatomaqous earth or kaolin powder), plant or synthetic
insecticidal-repellent essential oils (e. g., rosemary oil, clove oil, etc.) in
combination with synthetic insecticides (e. g., bifenthrin, deltamethrin, gamma-
cychalothrin, cyfluthrin, cypermethrin) and organophosphorus insecticides (e. g.,
malathion, dimethoate, chlorpyrifos, diazinon, dichlorvos, fosmet). Meanwhile, it
is necessary to use appropriate emulsifier-dispergants and other botanically
acceptable additives to obtain stable emulsions.

The new experimental methods developed in the frame of the research
utilizing the small-step variation of components’ volumes allowed us the identify
the peaks of biological effectiveness and assess the synergy effects with high
accuracy both in laboratory and field conditions, which allowed us to indicate the
optimal composition of the developed insecticidal combinations and minimize the
content of toxic synthetic components. A noticeable input in increasing the
biological effectiveness and reducing the environmental hazard can be provided
due to the use of electrochemically activated water solutions as solvents in
synergistic amounts.

The study also identified the acute toxicity of insecticidal combinations to
various living organisms, which required the development and substantial
modification of the methods based on a lomg-term observation of behavioral and
physiological parameters in exposed white rats during their passage through the
elevated branched maze and on the computer-controlled ovoscopyof bird embryos.
Both the aboratory and field research has demonstrated a high applicability and
availability of the modified and developed methods and formulas, a substantially

higher biological effectiveness and significantly increased longevity of action of
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the developed and tested insecticidal combinations against the target insects
(compared to other currently used insecticides), and a substantially increased
degree of safety for various non-target living organisms. It was also found that in
those regions of Georgia, where spraying of insecticides was particularly intense
and long-lasting, the target insects developed a high resistance to pyrethroid drugs

(especially - bifenthrin).
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