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ABSTRACT. Pyrethroid preparation against plant pests named “Antipest™ was prepared using
natural compound of tur pentine. Prepar ation contains synthetic pyrethroid and tur pentineoil, natural
compound obtained from plant remains (pineresin). Content of turpentine oil in the composition of
“Antipest™’ defines the prolonged action of synthetic pyrethroid. Asaresult, low concentration of the
synthetic pyrethroid in the preparation isenough for thewhole period of development of pest cycle. The
content of pyrethroid (cypermethrin) in the “Antipest” is 40% less than in a widely used imported
cypermethrin-containing acaricidal preparation “Arivo”. Theresults of application of new insecto-
acaricidal preparation “Antipest” against peach aphids (Mysodes persicae, Hyalopteruspruni) both in
laboratory and field conditions are presented in the paper. In lab conditions the optimal effective
concentration of “Antipest” working solutions causing maximal mortality of green peach aphids was
determined. Effective concentration of the working mixtures of “Antipest” determined under lab conditions
wereused in thepilot siteof peach orchard. Highly effectiveand costly imported acaricidal preparations
“Confidor” (Bayer, Germany) and “Actara” (Syngenta, Switzerland) were taken as references for
comparison. According to the testing results the effectiveness of “Antipest”, in accordance with the
percentage of mortality of pests, is higher than that of “Confidor” and is slightly lower than that of
“Actara”. It should be taken into account that the estimated cost of “Actara” is 10 times lower than of
the imported preparations taken as reference for comparison. Residual amount of pyrethroid
(cypermethrine) was determined in the fruits of peaches treated with “Antipest”. The result of the analysis
is0.006+00.012 mg/kg, whileaccor ding to Eur opean Food Safety Authority (EFSA) themaximum residue
level (MRL) of cypermethrin in nectarine and peach is 2.0 mg/kg. Thus, “Antipest” is an effective and
cheap preparation to protect plantsfrom pestsand itsapplication isabsolutely safe for peopleand the
environment. © 2017 Bull. Georg. Natl. Acad. <ci.
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Production of ecologically safe products is im-
portant for the economy of Georgia. Respectively,
elaboration of ecologicaly safe systems for protec-
tion of fruit trees is necessary. For practical imple-
mentation of this system use of means against pests
with safe insecto-acaracidal and fungicidal proper-
ties created on the biological principlesisnecessary.

Peach is one of the important export productsin
Georgia. Inrecent yearsaninterest of Georgian farm-
ers in cultivation of peach gardens, especialy of
Nectarines (aganonuai persica Rehd) and Brunions
(sclera nucipersica Rehd) is growing. In order to
increase export of Georgian fruits and to make the
cultivation of fruits more profitableit is necessary to
improve the quality characteristics of fruits. To do
this, it is necessary to fight with pests and diseases
of fruit plants with ecologically safe and low-risk
means considering modern ecological requirements.

Grest harm to the quality and quantity on the har-
vest of peaches is brought by aphids (Mysodes
persicae, Hyalopterus pluni). They settle on the back
side of the peach leaf, on petiole, green shoots sucking
thefluidsout of them. Asaresult, theleavesare curled,
deformed and fall prematurely. Aphids excrete liquid
excrementswhich cover leaves, fruitsand branches. At
the damaged places the fungus of the genus
Capnodium develops causing the blackness, which
significantly reducesthe quality of the peach [1-3].

Considering strict environmental requirements,
ecologically safe and low-risk means against plant
pests and diseases were developed in the Labora-
tory of Problems of Chemical Ecology, Petre
Médlikishvili Institute of Physical and Organic Chem-
istry [4-9]. The Paper presents the results of study
carried out in laboratory and field conditions. The
efficacy of new acaricidal preparation “Antipest” with
low environmental load against peach aphids
(Mysodes persicae, Hyalopterus pruni) is defined.

Methods

The mortality of aphids both in laboratory and field
conditions (in experimental plots) was determined by
means of formulawidely used in practice:
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a
a - number of dead aphids after processing with
“Antipest”;
b - number of the surviving aphids after processing
with “Antipest”.

Theresidual content of cypermethrininfruitswas
determined with Varian CP-3800 gas chromatograph,
equi pped with electron capture detector (ECD). Col-
umn CP Sil 14 CB (25 m x 0.25 mm) was used. The
analysiswas carried out according to the method of
M.M. 268-1.3-5000.

K:

Results and Discussion

A pyrethroid drug against plant pests, of low envi-
ronmental load conditionally called “Antipest” was
prepared using natural compound of turpentine, ob-
tained from plant remains (pineresin). The obtained
preparation was tested against green aphids of peach
that iswidely spread in Georgia. The testswere con-
ducted both in laboratory and field conditionsin ex-
perimental plots(v.Skra, Gori Municipality, Georgia).

An effective concentration of “Antipest” work-
ing solutions, causing maximum mortality of thegreen
peach aphids colonized on the experienced peach
sprouts was established by laboratory testsafter their
treatment with operational mixtures of various con-
centrations. The mortality of aphidswas determined
by means of formulawidely used in practice. For con-
trol untreated peach shootsinfected with aphidswere
taken. Recorded results are shown in Table 1.

Natural mortality of green aphidson the control
peach shoots was about 1-2%.

Effective concentration of operational mixtures
of “Antipest” was determined in lab conditions. Then,
operational mixture with optimal 0.01% concentra-
tion was used against aphidsin the field conditions,
v. Skra, inthe peach orchard of farmer V. Kakashvili
on various species: Krimchaki (white, not separated
from ossicle), Elberta (yellow, separated from ossi-
cle), Starterd Gold (Nectarine). Insecto-acaricidal
preparations “Confidor” (Germany, Bayer) and
“Actara” (Switzerland, Syngenta) were taken asref-
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Table 1. Results of testing of preparation “Antipest”

aphids in lab conditions

in various concentrations against green peach

Content of cypermethrin in operational The average number of aphids per |eaf Mortality of the green
mixtures of “Antipest” % Alive Dead Tota peach aphids %
0.0006 40 59 99 59.5
0.0012 25 53 78 67.9
0.0025 56 64 875
0.005 94 97 96.9
0.01 88 88 100

Table 2. Trial results of application “Antipest”, “Confidor” and “Actara” against the green peach aphid in

natural conditions, mortality rates (%) by days

Preparations used against the green peach aphid
Day of Pilot Reference
aphids - -
recording Antipest  0.01 % Confidor 0.01 % Actara 0.01 %
Alive | Died | al | Mortaity | Alive | Died | al | Mortdity | Alive | Died | al | Mortdity
2nd 23 38 61 62.2 26 48 | 74 64.8 16 37 |53 69.8
5th 11 50 | 61 82.2 16 58 | 74 783 7 46 | 53 86.7
gh 55 | 61 91.1 10 64 | 74 86.4 49 |53 924
14th 57 61 934 7 67 |74 90.5 2 51 |53 96.2

erence. For controlling untreated peach trees infected
with aphids were taken.

For determination of the effectiveness of the used
preparation, the results of aphid mortality were re-
corded at 2, 5, 8 and 14 days after spraying. Alive
aphids were counted on leaves taken from all four
sides of the tree (10 leaves from each side). Results
aresummarizedin Table 2.

Natural mortality rate of aphids on the control
trees is between 3-5%. During the recording period
the number of stages of winged aphids - imago grew
gradually.

According to modern requirements of food safety
the amount of pesticide residues in peach fruits is
important. Three species of peaches, treated with
“Antipest” were selected for analyses - “Krimchaki”,
“Elberta” and “Start red gold”. In selected samples
the residual content of cypermethrin - the main ac-
tive compound of “Antipest” were determined. The
results of analysisare givenin Table 3.

Turpentine oil in the recipe “Antipest” determines
the prolonged action of synthetic pyrethroids. Inthis
case low concentration of the main active substance
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of pyrethroidein the composition mixture of prepara
tion containing turpentine oil isenough for the whole
period of development cycle of the pest. Conse-
quently, in the “Antipest”, the pyrethroid
(cypermethrin) is 40% less than in the “Arivo”, widely
used, imported acaricide. The efficiency of the
“Antipest” and “Arivo” (in the fight against para-
sitesand pests of grape and fruit plants spider mite—
Tetranychustelarius, Mealybugs - Planococcuscitri
Risso and cottony maple scale -Pulvinaria
innumerabilis, isalmost the same [4,5].

The conducted field tests showed that inthelabo-
ratory conditions, the concentrations of “Antipest”
working solutions were set correctly.

Table 3. Amount of cypermethrin residues in
various species of peach fruits

Content of
Ne Peach species cypermethrin
mg/kg
1 |Krimchaki 0.006
2 |Elberta (Yellow freestones) 0.019
3 |Start red gold (Nectarine) 0.012
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According to Table 2, asa results of the field test
the effectiveness of “Antipest” by the percentage of
mortality of pestsishigher, than that of the preparation
“Confidor” and is slightly lower in comparison with the
preparation “Actara”. However, due to the low content
of the pyrethroide, “Antipest” is environmentally less
dangerous, locally manufactured and significantly
cheaper than the imported ones. The estimated cost of
“Actara” for 1 liter is 20$, and the cost of the “Confidor”
and “Actara”’- 200 and 300 $, respectively.

At the sametime it should be noted that the con-
tent of turpentine oil in “Antipest” composition
causes not only prolonged action of pyrethroid but
also providesitsgood detention (apprehension) over
the plant as well as maintenance of its efficiency
against pests for along time.

According to the results of the analysis of peach
fruitstheresidual amount of pyretroid (cyperminge) is
0.006+00.012 mg/kg, while according to European
Food Safety Authority (EFSA) the maximum residue
level (MRL) of cypermethrin in nectarine and peach
is2.0mg/kg.

Concluson

The content of turpentine oil in the formulation
“Antipest” determines the sufficiency of low
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pyrethroid content for the effectiveness of the prepa-
ration and its low environmental stress on the envi-
ronment.

Effectiveness of “Antipest” and high-quality
European and American acaricidal preparations are
almost identical. At the sametime, the estimated cost
of “Antipest” is 10-15 times lower than that of the
imported acaricidal preparations.

The results of the determination of residual
amount of pyrethroid (cypermine) in peach fruits
revealed that application of “Antipest” against
pests is absolutely safe for humans and environ-
ment.

In case of usage of “Antipest” by farmers, the
protection of plants from pestswill be more safe and
prolonged. The number of treatments of plants with
“Antipest” and, as a result the costs of their protec-
tionwill bereduced. It will resultinincreased interest
to preparation “Antipest”. Gradually, the consumer
will be convinced that usage of this preparation is
morepreferable.
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funding of the Project Ne AR/116/10-101/13 within
the frames of which the present researches wereim-
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