24

BUOJIOTMYECKME HAYKUN KA3AXCTAHA Ned, 2024

IRSTI: 34.33.19

DOI: 10.52301/1684-940X-2024-4-24-36

FEATURES OF ECOLOGY OF THE COMMON SPIDER
MITE AND CONTROL METHODS

*71.M. Sergazinova, N.Zh. Akimbekova, G.K. Amanova
Toraighyrov University, Pavlodar, Kazakhstan
*wwwszm@mail.ru

Summary

This paper is devoted to the analysis of
preventive measures and effective methods
of controlling spider mites of the subfamily
Tetranychinae, which are serious pests of
agricultural crops. The peculiarities of the
ecology of the common spider mite
Tetranychus urticae Koch. T. Special atten-
tion is paid to the problem of resistance of
mites to insecticides and acaricides, which
makes their control difficult. Our research
emphasizes the importance of proper or-
ganization of preventive measures to pre-
vent the reproduction and growth of mite
populations. Emphasis is placed on the
need for a combination of chemical, biolog-
ical, and agronomic means to minimize the
damage caused by these pests. The main
chemicals used to control spider mite popu-
lations and the importance of rotating their
use to prevent the development of re-
sistance are discussed. Acaricides such as
vertimec, abamectin, demitac, orthus and
zoom are used for effective spider mite con-
trol. The effectiveness of control depends
on the stage of mite development, mite pop-
ulation density and the frequency of treat-
ments. To effectively manage the number of
mites and avoid habituation of mites to
drugs, it is recommended to alternate be-
tween chemical and biological means, as
well as to carry out timely preventive
measures and continuous monitoring of the
mite population. Practical significance of
the research is to offer recommendations
on the selection of effective methods of con-
trol and management of spider mites, which
contributes to increasing crop yields and
sustainability of agricultural crops.

Keywords: spider mite, ecology, pest,
agriculture, prevention, control methods.

Introduction. Spider mites are per-
ceived as a minor problem in modern agri-
culture. However, there are many species in

the family Tetranychidae that are serious
pests of cultivated plants. In particular, a
particularly significant species in terms of
pest damage is the common spider mite
Tetranychus urticae Koch. T., which has a
wide distribution in many agricultural
crops, as well as in ornamental woody and
herbaceous plants from various botanical
families. Spider mites are becoming a seri-
ous control problem. The resistance of spi-
der mites to insecticides is known, while
their predators die, and that further aggra-
vates the problem. Thus, properly organised
and timely prevention and control of nu-
merous spider mites is one of the urgent
problems. The aim of this article is to study
the features of the ecology of the common
spider mite Tetranychus urticae Koch. T.
and to analyse preventive measures and ef-
fective methods of its control.

Of spider mites, the most serious pest
of agriculture is undoubtedly Tetranychus
urticae, so the biology of this particular
mite is studied in detail and comprehen-
sively. The first information on the biology
of Tetranychus urticae was obtained in the
former Soviet Union by Vasiliev. Starting
from the 20s, the biological study of this
mite in the former Soviet Union was greatly
expanded; especially fruitful work was car-
ried out in Central Asia,where studies were
carried out on a large scale [1-3].

Material and methods. Within the
framework of this work we analyzed litera-
ture sources devoted to the peculiarities of
the ecology of the common spider mite
(Tetranychus urticae) and modern methods
of its control. The material for the analysis
was domestic and foreign scientific articles,
reviews, abstracts of reports, conference
materials, as well as patents available in
specialized databases. The following re-
sources were used: Web of Science, Sco-
pus, Elsevier (Science Direct), Russian Sci-
entific Electronic Library (eLibrary), Scien-
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-entific Electronic Library (eLibrary), Scien-
tific Electronic Library (CyberLeninka).

Information was searched using the
following keywords and their combinations:
“spider mite”, Tetranychus urticae, ‘pest
ecology’, ‘biological control’, ‘chemical in-
secticides’, ‘integrated plant protection’,
‘predatory mites’, ‘acaricides’.

At the first stage of the search, ab-
stracts and keywords of publications were
analyzed to pre-select relevant studies.
Then, an in-depth analysis of full texts of
articles and patents was performed. The bib-
liography of the selected sources was exam-
ined to find additional relevant publications.

All data concerning the biology of the
common spider mite, its distribution, factors
affecting its abundance, and control methods
(chemical, biological, agronomic and inte-
grated) were systematized and analyzed.

Results and discussion. Peculiarities
of ecology of the common spider mite
Tetranychus urticae Koch. T.

Habitat. Spider mites live on plant
leaves, where they pierce the epidermis with
their chelicerae and suck tissue juices.
Among the tetranychoid mites, species of
the family Tetranychidae live on leaves
mainly in groups, colonies. In other words,
those that are able to make webs live in
groups on leaves, while those that are not
able to make webs live alone on leaves. One
of the main reasons mites choose one leaf
surface over another is sunlight, its direct
effect on mites. Some species of mites can-
not live under direct exposure to sunlight
and therefore live on the lower surface of
leaves. These include mainly mites of the
family Tetranychidae.

In warm countries, individuals of all
developmental phases can overwinter on
evergreen plants. Wintering of adult females
of some species occurs mainly on plants re-
maining green in winter; they can also over-
winter and in cracks in the ground, under
stones, under fallen leaves, under bark, in
cracks of plant bark.

Many hibernating spider mites acquire
the so-called ‘winter’ colour at the onset of
hibernation, the reason for which many re-
searchers find in the change of climatic and
feeding conditions. Bondarenko believes
that the appearance of hibernating females in
the common spider mite (7. urticae), i.e. the

appearance of mites with orange-red colour-
ing, is not caused by a decrease in air tem-
perature or a change in feeding conditions
and other environmental factors, but mainly
by a decrease in day length. He found that at
the onset of a short day (14-16 hours of light
per day), the mite prepares for hibernation,
and at longer daylight hours the develop-
ment of the mite is normal.

It seems that in nature the change of day
length and the change of climatic conditions
are connected with each other, when day
length changes, climatic conditions almost
always change, and with the change of the
latter, the biochemical state of plants also
changes. Therefore, the colouration of mites
in general and, among others, the coloura-
tion in winter time is not the result only of
the change of climatic conditions or the
change of day length, but also depends on
the state of food plants, i.e. on the composi-
tion of nutrients. Apparently, this also ex-
plains the fact that in many cases wintering
mites of 7. wurticae living on green weeds
retain their ‘summer’ colouration in winter.
In the presence of favourable nutritional
conditions, hibernating mites may not
change to a special ‘hibernation’ state, but
continue to reproduce continuously [5, 6].

The ability to excrete spiderwebs. It is
known that several tetranichoid mites se-
crete spider webs when parasitizing on plant
leaves. As it was found out, the mites of the
family Tetranychidae. Tetranychidae in the
majority excrete spider webs. It was also
found out that some species of mites of the
family Tetranychidae secrete web rather
abundantly, others moderately, and, finally,
others do not secrete it at all or secrete so
insignificant amount of web that it is diffi-
cult to detect. According to observations the
ability to excrete web is well expressed in
representatives of genera Tetranychus and
Schizotetranychus; species of genera Neo-
tetranychus, Metatetranychus and Paratte-
tranychus excrete web moderately; and in
genera Tenuipalpoides, Eurytetranychoides
and Eurytetranychus mites, apparently, ex-
crete very little web, so that it is difficult
even to establish its presence. It is possible
that in the course of evolution they have lost
this ability. However, it should be pointed
out that there is considerable variation in
web excretion ability even within the genus.
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web excretion ability even within the genus.
The biological significance of spider
webs is still being studied. However, it is
thought that it protects the mites from some
predators, from large fluctuations in temper-
ature and humidity, from being blown by
the wind and washed away by raindrops,
from dust, etc. There is some evidence in
the literature that the ability to produce
webs appears after the second moult. There
is also a suggestion that 'web threads are
only produced by the adult female'. The
male and larvae cannot do this", although
Piontkovsky believes that "the ability to
make a web is present at all stages of devel-
opment, regardless of sex". Our observa-
tions have shown that individuals at all stag-
es of postembryonic development, regard-
less of sex, can secrete nets. Indeed, if web
secretion is a characteristic feature of mite
life, and if the mite is active at all stages,
then it must undoubtedly secrete webs at all
stages. On the other hand, if the web were
only secreted by adult females, nymphs and
larvae would not be able to live without an
adult female, would not be able to separate
from the so-called mother colony and dis-
perse to other leaves, live there inde-
pendently and form a new colony [5, 6].
Reproduction and development. Mites
reproduce by laying eggs. Eggs are laid
both fertilised and unfertilised, parthenoge-
netically. Parthenogenesis in tetranychoid
mites was first experimentally demonstrated
by Vasiliev. His experiments, as well as
those of some foreign authors, showed that
in the cotton spider mite, only males devel-
op from unfertilised eggs, while only fe-
males develop from fertilised eggs. Pi-
ontkovsky's experiments also confirmed
that males emerge from unfertilised eggs.
However, he notes that both females and
males can develop from fertilised eggs ap-
parently Piontkovsky assumed that the eggs
of a fertilised female must all be fertilised,
and since both females and males emerge
from the clutch of such a female, he con-
cluded that mites of both sexes can develop
from fertilised eggs. It seems that not all
eggs of a mated female need to be fertilised
and that such a female retains the ability to
lay both fertilised and unfertilised eggs. If
Vasiliev's and Piontkovsky's data are cor-
rect, the phenomenon in question cannot be

common to all tetranychoid mites, since
there are many species among them in
which the males are still unknown, but
which nevertheless reproduce and produce
only female off-spring [5, 6].

It was previously thought that all
tetranychoid mites produce several genera-
tions during the season. In recent years it
has been discovered that there are species of
tetranychoid mites that produce only one
generation during the summer season. Post-
embryonic development begins when the
larva hatches from the egg. The larva has
only three pairs of legs. After shedding its
skin, the larva turns into a nymph with four
pairs of legs. This becomes the adult form,
the imago, after two subsequent moults. In
other words, the postembryonic develop-
ment of tetranychoid mites consists of lar-
val, protonymphalic, deutonymphalic and
imaginal phases. This development is only
observed in females, while males, according
to the literature, develop differently. A
number of authors note that a postembryon-
ic phase is eliminated in male development,
1.e. males become sexually mature after two
moults. It has been suggested that the imag-
inal stage is eliminated in males and that 7.
urticae males are in a deutonymphalic state.
This is difficult to accept, as the number of
body chetas of male tetranychoid mites is
the same as that of females; the postembry-
onic phases of tetranychoid mites differ
greatly in the number of body chetas. In
other words, males fully correspond to the
imaginal phase in terms of body chetum
[5, 6].

In each stage, with the exception of the
imaginal stage, the mite spends approxi-
mately the first half of its developmental
time active, and in the second half it falls
into a state of pre-larval rest. During the pe-
riod of active life activity the mite moves,
feeds and secretes a web, after which a new
period of active life activity of the subse-
quent phase begins.

The duration of postembryonic devel-
opment varies depending on the time of
year and weather; at different times of the
year there are different rates of development
and longevity of generations. According to
the data of Chilingaryan in Armenia, 7. urti-
cae produces 14-18 generations during the
year, of which the shortest development
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lasts 7-8 days, and the longest - 21-22 days;
the development of short generations was
observed in July and in August during the
hottest weather [5, 6].

Until recently, a number of researchers
believed that the intensity of development
and reproduction of 7. urticae was regulated
only by meteorological conditions - air tem-
perature and humidity. It was found that
when the temperature increases and the rela-
tive humidity decreases, the mite reproduces
and develops more intensively. According to
Stepantsev and Kosobutsky, a temperature
of 25-29°C and a relative humidity of 40-
52% are the most favourable for strong re-
production of 7. urticae. Based on this,
Uspensky considers the mass reproduction
of cotton spider mite as a purely meteorolog-
ical phenomenon and believes that mass re-
production occurs at a temperature of 29-30
°C and relative humidity of 35-40 %,; at
higher or lower values, mass reproduction
allegedly does not occur [5-8].

While many researchers believe that the
development process and its rates depend
only on meteorological factors, other re-
searchers have experimentally proved that
fecundity and reproduction rates in tetrany-
choid mites depend also on nutritional con-
ditions. Thus, Scheck, when feeding 7. urti-
cae on different species and varieties of
plants under the same meteorological condi-
tions, proved the existence of differences in
average fecundity and life cycle of females.
For example, the life cycle of a female T.
urticae feeding on trefoil was up to 13 days,
on field bindweed - 6 days and on Gossypi-
um - 37 days. Shek in his experiments also
showed that the fecundity of 7. wurticae on
beans reaches 53 eggs, on field bindweed -
30, on violet - 17, on different varieties of
cotton from 24 to 158 eggs. Similar data
were obtained by Kosobutsky when rearing
T. urticae on 65 different plants, 16 of which
represented different cotton varieties [5-8].

So, the idea naturally arises that along
with meteorological factors, which have so
far been regarded as the only and universal
factor determining the rate of development
and reproduction of tetranychoid mites, nu-
tritional features are of no less importance.
Using his long-term observations on tetrany-
choid mites and analysing existing literature
data, Rekk has shown the great importance

of nutritional conditions in the development
and reproduction of these animals. In this
connection, the author gives a new explana-
tion of the reasons for the fluctuations in the
number of mites. The leading influence in
the dynamics of mite numbers is attributed
to the variable physiological and biochemi-
cal state of leaves of fodder plants. This con-
clusion is quite acceptable, since it explains
the phenomena of fluctuations in the number
of tetranychoid mites by the influence of not
only one environmental factor, but takes
them as a result of a complex factors. When
considering the physiological and biochemi-
cal state of fodder plants as the main factor
determining the life of mites, the importance
of meteorological conditions that simultane-
ously affect the development and reproduc-
tion processes of tetranychoid mites is not
denied. Batiashvili and Reck held the view-
point that meteorological factors can affect
mites not only directly, as earlier researchers
believed, but also indirectly, through chang-
es in plant condition. Consequently, the ob-
served phenomena of population dynamics
in tetranychoid mites are the result of many
factors, including the impact of the physio-
logical and biochemical state of forage
plants, in interaction with air temperature
and humidity [5-8].

Meteorological factors can have both
direct and indirect effects. At the same time,
the strength of their influence on different
phases of development may be different. If
in the postembryonic period of mites devel-
opment meteorological factors at times in-
fluence mainly only indirectly, in the period
of embryonic development these factors, as
a rule, have a direct impact. Of course, it
should not be thought that the embryonic
development of mites proceeds only under
the influence of meteorological factors. It
should also be remembered that in addition
to the ecological factors considered here,
other factors remain unknown, such as bio-
cenotic relationships, etc., which together
determine the population dynamics of tetran-
ychoid mites [5, 6].

The complex influence of not only me-
teorological factors but also, to a large ex-
tent, the biochemical state of the forage
plants can explain that the depression of the
tetranichoid mite abundance starts first on
the leaves of the lower plant tiers and then
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spreads vertically to the upper tiers. The
main reason for the vertical spread of the
depression is the heterogeneity of the physi-
ological and biochemical state of the leaves
of different tiers. Variety of leaves of differ-
ent layers of plants is also the main cause of
vertical movement - mite infestation [5, 6].

Kurbanov's research has shown that the
vertical movement of the cotton spider mite
on cotton depends largely on the difference
in osmotic pressure of the cell sap in differ-
ent leaf layers. He found that the osmotic
pressure on leaves in the upper tiers is lower
than on leaves in the lower tiers, and the
mite is more likely to attack leaves with
lower osmotic pressure [5—8].

Some researchers consider the depres-
sion of mites to be solely the result of preda-
tor activity. Predators are undoubtedly im-
portant in the variation of tetranychoid mite
numbers, but they cannot be the only factor.
If mite reduction were considered solely as a
result of predator activity, mite reduction
would begin earlier in cotton bushes that
were neither sprayed nor pollinated than in
bushes that were pollinated or sprayed sev-
eral times during the summer with an acari-
cide that kills mite predators. However, it is
observed that the mite reduction starts al-
most simultaneously on both treated and un-
treated bushes.

Based on the fact that the physiological
and biochemical composition of the leaves
of fodder plants in some cases enhances and
in other cases slows down the reproduction
and development of tetranychoid mites, it
seems that the time has come to find such
preparations which, when introduced into
the soil, would act on the mite by changing
the biochemical state of the plant leaves.
This method, which is a kind of 'internal
therapy' for plants, is currently being tested
on several pests.

The spread of mites. Mites spread in
active and passive ways. The active way of
settlement in the spread of mites may not be
of such importance, since mites cannot
move over any significant distances. The
passive mode of resettlement plays an im-
portant role in the spread of spider mites
over long distances. Mites can be spread by
wind, water, planting material, can be car-
ried by animals (especially birds) and by
humans. Of these methods of passive reset-

tlement, the most important role in the
spread of spider mites is played by wind,
planting material and man [8].

Spider mite control methods.

Settling on the bottom or the lower and
upper surfaces of the leaves, mites use their
chelicerae to pierce the leaf epidermis and,
by inserting the latter into the cells of the
polysadic or spongy parenchyma, suck their
contents. In the damaged leaves, transpira-
tion increases sharply, the water balance is
disturbed, the amount of chlorophyll, xan-
thophyll, carotin is reduced, and the process
of photosynthesis is suspended [5-8].

Mite infestation of plants leads to a gen-
eral weakening of trees, reduction of yield,
reduction of fruit size and colouring, as well
as to weakening of fruit bud formation.
Damage caused by mites in spring is espe-
cially dangerous. The damage affects the
accumulation of reserve food reserves,
which may serve as one of the indirect caus-
es of frost resistance reduction. Also the
damage is inflicted during the period of ac-
tive growth and development of plants and
affects negatively such processes as growth,
formation of fruit buds and yield.

One of the main reasons for the mass
reproduction of many species of plant-eating
mites observed in recent years is the inap-
propriate, often biologically unjustified, use
of new pesticides. As a result, the historical-
ly established habitat conditions of these an-
imals are artificially changed in a direction
favourable to their increased reproduction.

These changes concern biotic environ-
mental factors: the numerical ratio of ticks
and their enemies, on the one hand, and
feeding conditions, on the other. At the same
time, in many cases, an increase in the num-
ber of ticks may result from an increase in
their fecundity, as a result of a specific reac-
tion of the organism to the action of some
drugs with physiological activity, as well as
the emergence of a population resistant to
acaricides.

Practical human activities aimed at the
full use of natural resources to increase agri-
cultural production eventually leads to the
destruction of natural biocenoses and their
replacement by artificially created, but more
productive agrocenoses.

Normal life and high productivity of
agrocenosis is impossible outside of artifi-
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cial ecology, created using agrotechnics, i.e.
with the help of a system of scientifically-
based methods, the application of which af-
fects the development of animals and plants.

In modern conditions in the fight
against pests and diseases of fruit planta-
tions the chemical method is especially
widely used, the efficiency of which has
sharply increased due to the rapid develop-
ment of chemical science in the field of
finding new pesticides.

The use of chemical method as a bio-
logically grounded agro-approach, repre-
senting a certain system of chemical treat-
ments of a preventive and exterminating
character, aimed at simultaneous destruction
of potentially more harmful species inhabit-
ing a particular fruit plantation.

A positive solution to the issue in this
regard requires not only the availability of a
large variety of effective pesticides of dif-
ferent spectrums of action and deep
knowledge of qualitative features of a par-
ticular agrocenosis, but also the ability to
scientifically anticipate and timely prevent
possible undesirable changes that may occur
in it under the influence of constantly
changing environmental conditions.

Control of spider mites in orchards is
developed mainly in two directions [9—-11]:

1) Use of natural enemies. The solution
to the issue in this direction is not without
prospects, although it is associated with cer-
tain difficulties. Preservation of the benefi-
cial fauna requires the availability of a large
variety of selective pesticides, the use of
which is based on separate spraying against
a very diverse composition of pests in gar-
dens. This inevitably leads to complication
of schemes and an increase in the number of
treatments, as the very principle on which
the use of selective poisons is based ex-
cludes the possibility of their combined ap-
plication. The advantages of selective poi-
sons will be leveled by the complex action
of the compositions prepared from them,
which by their nature do not differ from the
action of polytoxic poisons [9—11].

It should be added that the use of selec-
tive poisons, which ensure the preservation
of beneficial fauna, can only partially solve
the problem.

On the one hand, the increased repro-
duction of mites may be not only a conse-

quence of the absence or weak activity of
natural enemies, but also of other environ-
mental changes arising in the process of
general improvement of agricultural tech-
niques, and on the other hand, because of
the discrepancy between the conditions that
ensure biological equilibrium in the predator
-prey system and the conditions that, from
the point of view of man, should ensure
maximum productivity of the plants culti-
vated by him [4, 7].

2) Application of acaricides. This direc-
tion is currently in the leading position and
provides for the development of measures
that ensure suppression of mass reproduc-
tion of spider mites with the help of chemi-
cal substances, regardless of the reasons that
caused them [9-11]:

- favourable meteorological conditions;

- absence of enemies;

- changes in feeding conditions;

- emergence of resistance to acaricides,
etc.

Some compounds possess acaricidal
properties, chemical composition, mainly to
the following groups of substances:

I. Inorganic substances:

- sulphur and its preparations.

II. Organic substances:

1) petroleum oils;

2) chlorinated terpenes:

- chlorotene, chlorphene;

3) Nitro compounds:

- DNOK, DINEX, DN-III, DINOSEB,
akritcid, karatan;

4) phosphoric acid esters:

- amiton, acetoxone, vamidothione,
guzathione, delnav, diazinon, carbophos,
mercaptophos, methaphos, methylmercapto-
phos, methyl ethylthiophos, mecarbam, oc-
tamethyl, pyrazoxone, preparation M-74,
preparation M-81, horog, thiophos, trition,
TEPF, fak-20, phosdrin, ethion, EFN;

5) diphynyl derivatives:

- azobenzene, genitol, dimite, keltane,
chlorobenzide;

6) quinoxaline derivatives [9-11].

Spraying with chemical preparations of
plants against spider mites, living mainly on
the upper surface of leaves, should be car-
ried out from all sides, but mainly from
above, so that mites had maximum contact
with acaricide [5].

By the peculiarities of biology and the
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time of appearance in tree crowns of the
stages of development of mites and other
pests vulnerable to chemical control, their
control is carried out, advantageously, in
early spring, spring and summer seasons
[12].

Early spring season. Before the begin-
ning of vegetation, hibernating eggs of
spring mite species and females of summer
mite species are found in tree crowns. De-
struction of a considerable part of the former
can be achieved by thorough spraying of
trees with winter ovicides. Especially effec-
tive for this purpose is the use of 4 percent
emulsion of petroleum oils activated with
DNOC (0.5 %). As for hibernating females
of summer species, the latter, being located
in bark cracks and under its peeling areas,
are mostly inaccessible for modern acari-
cides and their control should be provided
during the growing season.

Spring season. During this period, con-
trol is aimed at destroying larvae of spring
species emerging from overwintering eggs
and egg-laying females of summer species
leaving their hibernation sites. In case of
correct selection of acaricides, timely and
qualitative spraying, these species are sup-
pressed so strongly that during the subse-
quent part of the season, their control can be
resolved by one or two preventive treat-
ments. The most favourable time for spray-
ing lies within a relatively short period be-
tween the end of the hatching of larvae from
overwintering eggs and the emergence of
adult females that have not yet laid eggs.
This period is established by direct observa-
tion of larvae hatching, but can be deter-
mined based on phenological condition of
fruit trees. In the latter case, the signal for
spraying is the beginning of bud pinking in
apple trees or the end of flowering of plum,
pear, cherry and peach. The applied acari-
cide should not only ensure the destruction
of active stages of the animal present in the
tree crown at the moment of spraying but
also have a certain duration of action, which
should not be shorter than the period of lar-
vae hatching from overwintering eggs that
have not yet finished development.

Summer season. With the timely and
high-quality application of acaricides in
spring, the number of mites usually decreas-
es so much that subsequent, one- or two fold

spraying with ovolarvicides, combined with
DDT or sevin spraying against apple moths,
completely excludes the possibility of their
serious reproduction. This is achieved only
when the population density before each
ovolarvicide treatment does not exceed one
mite per leaf. In conditions of higher initial
infestation, ovoimagocides or ovolarvicides
should be used, but with the obligatory addi-
tion of contact or systemic imagocides to the
latter. It should be taken into account that of
all the above-mentioned acaricides, the high-
est effect can be obtained with the use of
fencapton. In summer, taking into account
the peculiarities of mite development, spray-
ing is carried out in such a way that during
the whole possible period of their reproduc-
tion leaves would be protected from infec-
tion by acaricides applied on their surface.
Taking into account that the acaricidal prop-
erties of most preparations persist for 15-25
days, this goal can be achieved by 3-4 spray-
ings.

3. P. Pulatova investigated effective
technologies of cotton crop protection
against spider mite and other sucking pests.
He made the following conclusions when
studying effective acaricides in early spring
treatment of Gossypium [12—-14]:

1) A single early spring preventive
treatment on brambles and mulberry pro-
vides a sharp reduction in the number of
sucking pests, which contributes to signifi-
cant prevention of infestation of cultivated
crops located between brambles by these
pests in the future. The measure provides at
least a reduction in the multiplicity of insec-
toacaricidal protection by 1 time [14].

2) The following insectoacaricides can
be used for preventive early spring treatment
of brambles and silkworms: Nurell-d (0.3
%), Danitol (0.3 %), Karate (0.08 %), Pega-
sus (0.2 %), Bi-58 (0.4 %), Mitak (0.5 %),
mixture of water-wetting sulphur (WSS)
with Nisoran (4 + 0.02 %). The water con-
sumption rate for tractor spraying is 500 li-
tres/ha [14].

3) The emergence of entomophages on
weeds of intercrops in spring occurs asy-
chronously - following the pests, so their
number by the 3rd decade of May has low
values. Regardless of the above, the number
of entomophages on the meadows after
treatment decreases. Insectocaricides from
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the group of organophosphorus compounds
and less specific acaricides have a more ac-
tive effect. At the same time, the decrease in
the density of entomophagy may be due to
the lack of food [6].

4) The number of entomophages in the
experimental plots decreases compared to
the control plots, but this decrease is propor-
tional to the decrease in the number of suck-
ing pests. The density of entomophages be-
tween the variants levels out by mid-July
[14].

5) The following acaricides show high
biological efficiency at the level of 92-98 %
against spider mites: demitak (0.8-1.0 I/ha),
vertimek (0.3-0.4 l/ha), grizzly (0.3-0.4 1/In
Usmonov's research the effectiveness of
Abamectin 3.6 % c.e. against mites was
studied. During the study, they found the
following: in the application against spider
mites, the biological efficacy of Abamectin
3.6 % c.e. reaches the value, which has a
positive evaluation of the drug against spider
mites, on the seventh day after the prophy-
laxis of plants [12].

ha), NK-941 (0.75 1/ha), cleared keltan
(2.5 I/ha), nissoran 5 % k.e. (0.2 l/ha).
Against spider mite and related sucking
pests: Zipac and acaridecis (1.25-1.5 1/ha),
Pegasus (0.8-1.0 I/ha), Mavrik (0.4-0.5 I/ha),
Hostathion (2-3 I/ha) and Dorsan-t (3.0 I/ha)
[14].

6) Nissoran ovocides provide high effi-
ciency against spider mite on cotton. Opti-
mal rates of consumption are: for nissoran
10 % s.p. - 0.1 kg/ha; 5 % k.e. - 0.2 1/ha. In
cases of mass development of spider mites
can be used ovocidal-imagocidal mixtures of
acaracides. For example, danitol + nissoran
(1.0 + 0.1 I/ha) or neuron + nissoran (0.5 +
0.1 I/ha), which provides higher and longer
effectiveness [14].

7) Carrying out a one-time early spring
preventive treatment on meadowsweet and
mulberry is an economically and economi-
cally justified measure [14].

As it is known, the common spider mite
is one of the pests of apple trees of Red De-
licious sort (Figure 1). In the studies of
Mukhammadiev B.K. and Rakhmonov A.H.,
the development of the common spider mite
on apple tree control measures was studied.
As a result of their research it was proved
that the following acaricides are effective

Figure 1. Common spider mite on
apple tree leaves

against it: ortus 5 % s.c. and zum 11 % k.e.
[15].

In Usmonov's research the effectiveness
of Abamectin 3.6 % c.e. against mites was
studied. During the study, they found the
following: in the application against spider
mites, the biological efficacy of Abamectin
3.6 % c.e. reaches the value, which has a
positive evaluation of the drug against spider
mites, on the seventh day after the prophy-
laxis of plants [12].

The pest population differs depending
on the dynamics of pest development and
reproduction. In many works, the use of
predatory mite Phytoseiulus persimilis A thi-
as-Henriot [16-19] was studied to protect
cucumber from common spider mite.

Mohammadali M. T. also studied the
effectiveness of using the predatory mite
Phytoseiulus persimilis in controlling spider
mite [18]. He in the study determined the
following: The predatory mite Phytoseiulus
persimilis of Iraqi lineage showed high food
preference for the larval stage of T. urticae
(30.2 % of total T. wurticae), compared to
eggs (20.5 %), nymphs (13.4 %) and adults
(10.1 %). However, this was not a long-term
predator strategy: in a given situation, it
chooses the most efficient one for survival
under the given conditions, i.e. the food be-
havior of Ph. persimilis is plastic. The over-
all biological efficiency of using Ph. persi-
milis against T. urticae was 74.2 % [14]. In
addition to studying the biological efficacy
of the predatory mite against 7. urticae, the
use of acaricides such as mertimek, Alert,
etalon-talstar was studied. As a result of his
research he concluded the following: in gen-
eral, all tested acaricides had reliably high
biological efficacy against 7. urticae. Ver-
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timek at a concentration of 0.7 ml/litre and
Alert at a concentration of 0.50 ml/l were
the most effective, approaching 100 %. The
least effective was etalon-talstar at concen-
trations of 1.00-1.25 ml/1 [18].

Thus, modern preparations of acaricidal
action include substances of both chemical
and biological synthesis. Four classes of
preparations are used to protect crops from
mites.

- avermectin-containing preparations:
aitoverm, mertemin, acarin;

- pyrethroids: clipper, talstar;

- malathion-based organophosphates:
novactin, fufanon, kemifos;

- perimiphos-methyl: actellic.

Preventive measures to control spider
mites consist of several agricultural meth-
ods. During the preparatory period, green-
house structures and soil, which are the
main places of winter accumulations of
mites, are disinfected [19]. In protected soil,
the threshold of economic harmfulness of
phytophages depends on many factors [19]:

- peculiarities of the cultivation tech-
nology of the crop (on soil or low-volume
substrates);

- varietal susceptibility to damage load;

- sensitivity of plants to the pesticides
used;

- temperature regime in the greenhouse
during a particular season;

- the cost of the product used [19].

In some cases, the concept of pest
threshold does not apply from a practical
point of view, especially when it comes to a
complex of pests. A more important criteri-
on is the presence of the pest and the num-
ber of its foci. Detection of primary foci is
the basis for deciding whether to carry out
pesticide treatment or to start colonisation
by entomophages. Pesticide treatments or
biocontrol releases can often be carried out
for prophylactic purposes. As flock num-
bers increase, permanent chemical treat-
ments are prescribed, colonisation by preda-
tors or parasites may not be effective in
some cases. Therefore, continuous phyto-
sanitary control is necessary under green-
house conditions, as the frequency of appli-
cation and treatment depends on the mite
species.

In the works of Meshkov Y. L. to deter-
mine the peculiarities of application of the

preparation Vermitek were determined: the
preparation vertimek 18 g/l has high effi-
ciency in the control of spider mites on cu-
cumbers 18 g/l in the first period of cultiva-
tion [20].

In experiments at two treatments with
an interval of seven days at a concentration
of 0.05 %, the biological efficacy reaches its
maximum value on the seventh day after the
last treatment. Along with the complete
death of females and nymphs of spider
mites, high mortality of larvae (more than
80 %) was observed. This method of using
the drug at short intervals allows it to signif-
icantly deplete the stock of the pest in the
greenhouse. Thus, two-fold treatment with
vertimec provides a long-lasting protective
effect on plants; the number of spider mites
does not reach the initial level within 25
days [20].

The wuse of avermitin preparations
against in the control of mites has not only a
positive evaluation, but also a negative side.
Consistently, mite resistance has developed
during control, which has led to the elimina-
tion of many effective drugs from the sys-
tem of long-used remedies. Consequently,
this requires quick decisions regarding the
introduction of new drugs, their consistent
use or the replacement of pesticides that
guarantee high efficacy and environmental
safety [21]. Therefore, it is important to reg-
ularly monitor the sensitivity status of pesti-
cides used for successful pest control. A
marked decrease in treatment efficacy indi-
cates either non-compliance with pesticide
application rules or a decrease in pest sensi-
tivity due to the development of resistance
[21].

Kozlova E. G., Krasavina L. P., Orlova
G. S. experimented to determine the possi-
bility of expanding the range and rates of
application of bitoxybacillin on ornamental
crops (roses) against the highly resistant to
Vertimec common spider mite. The experi-
ment showed that the treatment of 3-fold
treatment of bitoxybacillin at a concentra-
tion of 0.7% with an interval of seven days
showed a biological efficacy of the last
treatment of more than 90% [17]. Based on
the results obtained in production condi-
tions, it was found that within 10-15 years
after the introduction of avermectins, the
process of resistance formation is relatively
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slow, and then literally within the last 3-5
years, resistance to this drug sharply in-
creases. An effective measure for a signifi-
cant decrease in the effectiveness of aver-
mectins in tick control is to stop treatment
with them for the time of reversible re-
sistance of ticks to them. In experiments,
reversible resistance was observed for 33
generations. Resistance to fitoverm de-
creased 39 times, and to vertimek - 5 times.
That is, already in a year avermectin prepa-
rations can be used again in those farms
where highly resistant populations of spider
mites were formed [21]. Consequently, sus-
pension of the process of resistance devel-
opment to avermectins is achieved by sub-
stitution with other drugs of biological or
chemical origin. This makes it possible to
coordinate the temporary contact of spider
mites with the pesticide during the season,
which slows down the process of resistance
development and ensures the long-term ef-
fectiveness of the acaricide [21, 22].

Based on the above, the following con-
clusions were obtained:

- means and methods of spider mite
control are selected depending on the bio-
logical and ecological features of their spe-
cies and the characteristics of the host plant;

- control is carried out with the use of
acaricides, as well as with the introduction
of populations of natural enemies to regu-
late the number of mites;

- during the analysis of researchers' ma-
terials the most effective acaricides used
against spider mites is Vertimek;

- the amount of applied acaricides de-
pends on biological and ecological features
of the spider mite, e.g. biological develop-
ment of the spider mite.

Conclusion. The subfamily Tetranych-
inae mites are polyphagous. The mites,
combined with their high reproductive rate,
make them serious pests of agricultural
crops in outdoor and indoor environments.
Mites of the subfamily Tetranychinae are
very widespread, as many species of this
subfamily are found in ornamental and agri-
cultural crops worldwide. One of the most
common species is the common spider mite.
Therefore, to this day, work is still being
carried out to identify effective methods to
control them.

The effectiveness of methods to control

spider mites depends on the stage of devel-
opment, the density of the mite population,
and the frequency of acaricide treatments.
According to scientific materials, the fol-
lowing effective preparations are used in the
fight against the common spider mites: ver-
timek, abamectin, demitak, orthus, zoom.

A successful system of struggle against
spider mite depends not only on the effec-
tiveness of the drug to this type of popula-
tion, but also on the repeated reversal of this
drug. But to avoid getting used to the drug,
you should not treat repeatedly with the
same drug for a long time. Therefore, it is
necessary to alternate between chemical and
biological preparations in pest control, and
timely preventive measures are the key to
effectiveness against pests.
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Kaoimei opmexuii kene
IKOJI02UACHIHBIH ePeKueNliIKmepi JHcane
OHbIMEH Kypecy a0icmepi

Anoamna

Byn  owcymuic  ayvin  wapyauibliviesl
O0aKbLIOApLIHbIY  aAypy 3usHKecmepi 0obin
maoviiamein  Tetranychinae — myxwvimoac
acmel OpMeKWwi KeHenepimeH Kypecyoiy
anoviH  ary —wapaiapvl  MeH — Mmuimoi
a0icmepin manoayea apHaneau. 3epmmeyoe
Tetranychus urticae Koch T. xapanativim
epMeKuLL KeHeCIHIY IKOJIOCUACHIHBIH
epexwenikmepin  Kapacmvipviizan. Kene-
Jepoiy  uHcekmuyuomep MeH aKapuyuo-
mepee meo3imoiniei  onapobl  OAKwLIAY2A
KUbIHOAMAamvlH MaceleciHe epexuie HaA3ap
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ayoapwinaovl. Kymvlic KeHe NONYIAYUS-
CbIHbIH KODeli MeH 6CYiH O0N0bipMay YUuliH
AnobIH any wapanapviu oypwic
YUBIMOACMbIPYObIH MAHbI30bLIbIZbIH KOpPCe-
medi. byn 3usamkecmepee  Keamipineen
3UAHOBL asaumy — ywiH — XUMUSATIbIK,
OUONO2UANBIK ~ JICOHE  ACPOMEXHUKATIbIK
Kypanoapovl  Oipikmipy  Kadcemminicine
baca Hazap  ayoapwiniadevl.  Opmexuti
KeHenepOoiy NONYIAYUuscolH OaKbliay YuliH
KONOAHbLIAMbIH Hezizel XUMUATBIK
npenapammap JlcoHe Me3iMOLIKMIH
oamyvin  OonovipmMay — yuwliH — 01apovl
natoananyovl  AuHAIObIPYOLIY — MAaHbI30bI-
JIb1&bl MANKBLIAHAObL. OpMeKuti KeHenepmeH
muimoi Kypecy Yutin 8epmMuUMEK,
abamexmu, O0emMumax, Opmyc JHCoHe 3YM
CUsIKMbul  akapuyuomep  KOJOAHbLIAOb.
Kypecyoiy muimoiniei xenenepdiy oamy
camvlcblia,  01aApOblY  NONYIAYUACHIHBIH
MbIbI3ObIRLIHA  JiCOHE  emoey  JiCUulliciHe
oatinanvicmel. Canoapovl muimoi backapy
JHcoHe KeHenepoiy npenapammapaa
Mmayenoinicin  60n0blpMay yulin XUMUSLIbIK
JHcoHe OUONo2UANLIK azeHmmepOi Ke3eKkme-
cmipy, COHOAQU-AK YaKmulibl alObIH ALy
Wapanapviy  JHcoHe KeHe NONYIAYUACHIH
yHemi 6axviiay YCulHuLIao0bl. JKymbicmolH
NPAKMUKANBIK  MAHbI30bLIbIELL  0aKbLIOAp-
Obly  OHIMOINiZI  MeH  MYpPaKmblIbl2blH
apmmulpy2a  blKnai — ememiH — OpMeKuli
KeHenepoi  baxvliay MeH — 6axwliayOblH
muimoi  a0icmepin  mayoay — OoublHWa
ycwinvicmap 6epy 60a6in mabwviiaowl.

Tyuinoi  cozoep: opmexwi  KeHe,
9KONO2US, 3UAHKEC, aybll WAPYAUbLIbIRYL,
anovin any, bakwvliay adicmepi

Mamepuan oacnaza 03.11.24 mycmi
Ocobennocmu 3Kon0cuu
00bIKHOBEHHO20 NAYMUHHO20 Klewid U
Memoovt 6opbObL ¢ HUM

AHHOTANUA
Hannas paboma noceawena ananiuszy
npoguiaxmuveckux mep u 3Qp@PexmueHvix
Memo008 60pbbbl ¢ NAYMUHHBIMU KleWamu
noocemeticmea  Tetranychinae, komopbvie

ABNAIOMCS ~ CEPLEe3HLIMU — 8peoumensamu
CeNbCKOXO03AUCMBEeHHbIX KYabmyp. B pabome
Paccmampusaomecs 0coOeHHOCmuU IKOJ02Ul
00ObIKHOBEHHO20 NAYMUuHHO20 Kaeua
yemouuusocmu Kiewjel K UHCeKmuyuoam u
akapuyuoam, umo oeiaem 0O0pPbOY ¢ HUMU

mpyonou. B  pabome nooduepkusaemcs
BAJICHOCMb  NPABUNLHOU — OP2AHUAYUU
npoghunaxmuyeckux mep ol

npeoomepaujeHust PaA3MHONCEHUsT U POCma
nonyniayuil Kieweu. Axyenm oOenaemcs Ha
He0OX00UMOCmu CoO4emanusi Xumu4eckux,

OuoI0cUYeCKUX u A2POMeXHUUeCKUX
cpeocme Ol MUHUMU3AYUU — 6peod,
NPUYUHEMO2O amum 8peoumesim.
Obcysicoatomest OCHOBHbIE — XUMUYECKUe

npenapamuvl, npuMeHsiemvle OJisi KOHMPOIs
3a NONYIAYUSAMU NAYMUHHLIX Klewel, U
BAJICHOCMb POMAYUU UX UCHOTb308AHUSL OIS
npeoomepawjenuss  pa3eumusi  pe3uUcmeH-
muocmu. /s appexmusnot  60pvbwl
naymuHHbIM K1eWom UCNONL3YIOMCS
akapuyuovl, — maxkue KAk — GepMUMEK,
abamexmud, OeMumaxk, opmyc U 3VM.
Ddexmusnocmv  60pvOBLI  3a8UuCUmM  OM
cmaouu pazeumust Kiewel, nI0OMHOCMU UX
nonyasyuu u Kpammocmu obpabomok. /s
ahpexmusHo2o Yynpasienus YUcieHHOCMbIO
u uzbedcamus NPuSbIKaHUs Kiewjel K
npenapamam, pekoMeHOYemcs 4epedosamy
Xumuueckue u buonrocuyeckue cpeocmed, a
makoice npo6ooums CBOeBPEMEHHbLE
npogunakmuveckue mepvl U NOCMOSHHbI
MOHUMOPUHEA nonyasyuu Kaewetl.
Ipaxmuyeckas ~ 3nauumocms  pabomol
3aKauaemcs 8 npeonodceHUU
pekomeHoayuii no 6vloopy 3¢hghekmusnbix
Memo0o8  Kowmponsi U 60pvbwvl ¢
NAYMUHHbIMU KIeWamu, 4mo cnocoocmeyem

NOBLIUUEHUIO YypoarcatiHocmu u
yemouuusocmu CeNbCKOXO3AUCMBEHHBIX
KYIbmyp.

Knrwouegvie cnosa: naymunnvii Kieuy,
9KOJI02UsL, 8peOUmeib, CelbCKoe X03AUCMEO,
npoguiraxmuxa, memoost 60pbOLL

Mamepuan nocmynun é peoaxkyuro
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