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Abstract. The aim of our research is the mass breeding and application of predatory mites against Tetranychus urticae. For the
breeding of phytoseiulus in laboratory conditions, affordable and technologically feasible techniques are searched for. In the experiment
to determine the biological activity we studied the biological efficacy of Phytoseiulus persimilis application against common spider mite
using on cucumber culture in protected soil. Release of phytoseiulus on cucumber plants was carried out in the ratio predator - victim
1:10. Biological efficiency of predator application on the 10" day was 70%. Two-fold release of acariphage, which further persisted on
plants and effectively contained the pest population in economically insusceptible level.
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AnHoTanms. brusanH n3nnnee0y3ayH MakcaThl - KBIPTKBIY KeHeNlepin KoOONTYY xaHa anapasl Tetranychus urticae Kapuibl KOJI0-
Hyy. Ph. persimilis 1abopaTOpUsIIBIK MIAPTTapAa 6CTYPYY YIYH JKETKHIUKTYY JKaHA TEXHONOTHSIIBIK BIKMATapAbl U300 XKYPTy3YIay.
Bronorusblk akTUBAYYITYKTY @HBIKTOO OOIOHYA SKCIIEPUMEHTTe Ou3 utoceitynycty Oaibipal ©CYMAYKTOPYHIO KOProMYII KEHECHHE
KapIIbl KOJIJIOHYYHYH HaTBIIDKaMyymyryH msunaenuk. duroceitymycty 6aapipan ecymaykrepyHe 1:10 karsrmTa usirapipik. 10-kyHy
XKBIPTKBIYTHI KOJIOHYYAa OUONOTHSIIBIK HaThIIbKamyyiryk 70% Ty3ay. MBIHIaH apbl ©CYMIYKTOP/O CAKTANbII, 3bITHKSYTEPANH CaHbIH
4apOaJIbIK XKAKTaH CE3MIOEreH ACHIIA1/Ie HAThIiKalyy KapMall TypraH akapudarbiH K1 )KOJIKY YbIFapbUIbIIIBI CYHYIITaJIAT.

O30KTYY €O310P: KOPrOMYII KeHENIepH, OHOIOTHSUIBIK KOProo, GuToceityiyc, »ka0bIk skepieTH 0aabIpan

INPUMEHEHUWE PHYTOSEIULUS PERSIMILIS
INPOTUB TETRANYCHUS URTICAE

CeiiT:kan Acen Maparkbizsl (ORCID 0000-0003-0518-3224),
AamnbicoaeBa Kapasiram Asupoexosna (ORCID 0000-0002-8962-384X),
Hypmanos Bbaysip:kan batsipxanyast (ORCID 0000-0003-1221-4789),
HaiimanoBa bamkan Kacyaanosaa (ORCID 0000-0003-1827-7115)

Kazaxckuit HayqyHO-MCCIIeI0BaTEIbCKUI HHCTUTYT 3aIUTHI U KApaHTHHA PACTEHUH
nMm. XK. JKuemOaesa, Anmatsel, Kazaxcran
E-mail: asselseitzhan@mail.ru

AnHoTanms: [{espro HaIMX HCCIIETOBaHMH SIBJISETCS MacCOBOE Pa3Be/IeHNE U IIPUMEHEHHs XUIIHBIX Kilelei npotus Tetranychus
urticae. JIns pasBeleHuss (PUTOCEUYITIOC B JTAOOPATOPHBIX YCIOBHSAX IMPOBOMASATCS MOUCKU JIOCTYIHBIX U TEXHOJOTMYHBIX METONUK.
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B skcnepuMenTe mo onpeneneHno OMOIOTHYeCKOW aKTHBHOCTH HaMM OBUIO M3ydeHO Onojorndeckas 3QpQeKTUBHOCTh MPUMEHEHUS
Ph. persimilis npoTuB 0OBIKHOBEHHOTO MAayTHHHOTO KJIEIIa ¢ MCIOIb30BaHMEM Ha KyJIBType Oryplia B 3alHIIEHHOM IpyHTe. BhImyck
¢uroceilyaroca Ha pacTeHHs Oryplia IIPOBEIN B COOTHOUIEHHN XUIIHUK — skepTBa 1:10. bromornueckas 3 pexTnBHOCTS NpHUMEHEHHS
xumHuka Ha 10-e cyTku coctaBuna 70%. JBykpaTHBIi BeITycKa akaprara, KOTOPbIH B JalbHEHIIIEM COXPAHSIICS Ha PACTEHHAX U 3¢-
(hEeKTHBHO CACPKUBAT YHUCICHHOCTh BPEIUTENSI B XO3SIMCTBEHHO HEOIIYTUMOM YPOBHE.

KonroueBnie ciioBa: nayTHHHBIH K€, OHOJIOTHYEeCKast 3aINTa, GUTOCEHYITIOC, OTYPIBI 3aKPBITOTO IPYHTA

Introduction

Plant protection against pests and diseases plays an important role in increasing the yield of crops in the protected
ground. The greenhouse microclimate is favourable not only for plant development, but also creates optimal conditions for
the activity of pests that significantly reduce the yield of greenhouse crops [1].

The most developed technique of biological plant protection against spider mites in greenhouses is the use of the preda-
tory mite phytoseiulus. It is rather risky to rely only on chemical plant protection products to control spider mites, because
mites have a wide genetic potential for resistance to acaricides [2].

The common spider mite (Zetranychus urticae Koch.) belongs to the family Tetranychidae, genus Trombidiformes,
family Tetranychidae, genus Tetranychus, species Urticae (Koch, 1836) [3]. Yield losses in protected soil conditions due to
spider mite damage account for 40-60%. As a result of damage, light spots are formed on leaves in the pest feeding areas,
which gradually merge and acquire a marbled colour. The development of one generation of the pest is completed within
7-26 days, depending on environmental conditions [4].

One of the most effective biological control methods against Tetranychus urticae K. is the predatory mite Phytoseiulus
persimilis A.-H. This predator is characterised by high biological efficiency in suppressing the pest population. The adult
stage of Phytoseiulus persimilis s differs from the spider mite by its much greater mobility. Compared to other species of
the phytoseiidae family, this predatory mite has a much higher rate of development and is extremely voracious [3]. Phyto-
seiulus has no diapause in its life cycle, and therefore develops all year round. Temperature and relative humidity have a
great influence on the development of the predator. Optimum temperatures are 25-300 °C and relative humidity 70-80%.
High temperatures are unfavourable for Ph. persimilis even at optimal humidity. At 70-75% relative humidity, the eggs and
nymphs of the mite can withstand a temperature of 35 °C for only 16 hours, and at 40 °C they die [4].

Phytoseiulus release rate depends largely on the density of spider mite infestation, plant species and hygrothermal con-
ditions. On average, the annual rate of phytoseiulus colonistion in greenhouses on cucumber is 0.5-1 million individuals
per 1ha. When the first pest foci appear, spread leaves of soybean or other crop on which the predator has been accumulated
into mite foci at the rate of 10-60 predator individuals per one infested plant. In neglected pest foci, the predator: prey ratio
of 1:20-1:50 depending on the crop to be protected should be observed during release [5].

Materials and methods of research

Field studies were conducted in the greenhouse of «Kavunov Dzhantor» farm, Almaty region, Yenbekshikazakh district.

To develop the predatory mite phytoseiulus, we used a well-known method of its breeding adapted to laboratory condi-
tions [6]. The principle scheme of acariphage production technology included cultivation of beans, which is a food substrate
of its victim - spider mite, accumulation of the phytophage on the grown plants and then production of the bioagent itself.

Biological efficiency of phytoseiulus application was determined by determining the degree of death or reduction of
spider mite numbers on the protected cro. After release of phytoseiulus, after a certain period of time (3, 5 and 7 days), the
number of spider mites was repeated. The obtained data allow to determine the biological efficiency of the bioagent (B),
for which the formula is used: [1]

_ (a—0)
B = — 100, )

where a - number of spider mites on plants before phytoseiulus release, pcs;
¢ - spider mite abundance 7 days after acariphage release, pcs.

Research results

Laboratory populations of spider mite and predatory mite phytoseiulus were reared in the laboratory of beneficial in-
sects and mass production of bioagents, Department of Biological Plant Protection (Figure 1).

The study of biological indicators of Phytoseiulus in laboratory conditions showed that decreasing temperature and
relative humidity significantly affect the development of acariphagus (Figure 1).

At more favourable temperatures of +25 and +30 °C, relative humidity of 70% and 75%, the duration of acariphage
development from egg to adult is 5.2-6.3 days, respectively, which is 2 times faster than that of the spider mite. The female
on average lays up to 80 eggs during her life period and destroys about 30 eggs and more than 20 adults of the spider mite.

The biological efficacy of Ph. persimilis application against common spider mite was studied under indoor conditions
using on cucumber crop in protected soil. As a result of regular phytosanitary monitoring in the greenhouse, the first spi-
der mite outbreaks were detected on plants in early January. At that time, the pest population was low and the infestation
of plants did not exceed 1 point on average on a 5-point scale. When counting was repeated one week later, a significant
increase in the phytophagous population was observed, and the infestation of plant leaves reached an average of 3 points.
Release of phytoseiulus on cucumber plants was carried out in the ratio predator - prey 1:10 (Table 1).
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Fig. 1. Laboratory population of Phytoseiulus persimilis

Table 1
Biological efficiency of Phytoseiulus persimilis
) Phytoseiulus abundance per 1 m? . ) ) )
Options Biological efficiency, %
prior to processing in 5 days in 10 days
Control 22 43 68 -
Phytoseiulus 20 15 6 70

As can be seen from the table, on the 5" day after release the predatory mite dispersed, actively fed and reproduced in
the presence of sufficient number of prey. During subsequent surveys, predatory mite individuals were observed on almost
all leaves of plants infested with the pest.

Surveys conducted before the release of the bioagent showed that in the identified foci the pest abundance was within
2 points, i.e. mite infestation of leaves in the foci was about 30%. Phytoseiulus was released into the identified foci at a
predator: prey ratio of 1:15, i.e. 15 pest individuals per predatory mite. A second release was made after 7 days. In this case,
the number of spider mites on average on 10 counted plants averaged 170 individuals per plant. In subsequent surveys,
after the release of Phytoseiulus, the number of mites on these leaves decreased to an average of 50 individuals per plant.

The performed calculation showed that the biological efficiency of phytoseiulus application on cucumbers against spi-
der mite was 70%. Additional releases of phytoseiulus allowed to suppress the development of the mite to economically
insensible size and further increase in the number of the mite, due to the activity of phytoseiulus until the end of the crop
rotation, was not observed.

Discussion

The sharply continental climate of Kazakhstan does not allow vegetable growers to cultivate vegetable crops in the
open ground all year round. Using greenhouses, it is possible to fully satisfy the population's demand for grown products
throughout the season. Specific conditions of protected ground and limited species composition of cultivated crops favours
the accumulation and mass reproduction of pests such as spider mite (7etranichus urticae Koch.). To reduce the number of
protected ground pests, greenhouse farms often use pesticides and toxic chemicals, which lead to contamination of agricul-
tural products, deterioration of sanitary and hygienic working conditions and at the same time the resistance (resistance) of
pests to the used pesticides increases. Elimination of undesirable consequences is possible only by searching for new highly
effective and at the same time environmentally safe methods of plant protection.

One of the promising ways to obtain ecologically clean products, especially in protected soil, is the application of
biological method based on the use of biological agents, i.e. natural enemies of phytophages. In this matter, the use of
specialiased acariphage - Phytoseiulus persimilis is an effective way.

Conclusions

According to our observations during the study of biological activity of the predator against phytophagus we noted that
the predator actively develops in the presence of abundant food and can suppress its number up to 97%. Due to the accu-
mulation of acariphage during its active predatory activity there is no need to use acaricides.

The research was carried out within the framework of grant funding of scientific research for 2023-2025 under the
project topic: "Development of artificial nutrient medium for mass production of predatory phytoseiid mites (Phytoseiulus
persimilis and Amblyseius swirskii) against pests of greenhouse crops" (AR 19679736).
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AunHoTauus. [IpoBeieHbI SKCIIEPUMEHTHI ¢ IKCTPAKTAMH PACTCHUH U IITAMMaMU MUKPOQIIOPBI, OIYYECHHBIMHU U3 IIPUPOIHBIX 00b-
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AnHorauusi. KoMmIuiekeTyy apakeTTerd OMOJOTHSIBIK NPOXYKTYJIapbl MIITEN 4bIlyy MakcarblHaa KbIprbi3 PecryOnnkachbiHbIH
JKapaThUIbII O0BEKTUIICPHHEH AJIBIHIAH OCYMAYKTOPAYH SKCTPAKTTAphI KaHa MUKPO(IIOpa MTaMMIapbl MEHEH YKCIEPUMEHTTED KYP-
TY3YJITOH.
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Abstract. Experiments were conducted with plant extracts and microflora strains obtained from natural objects of the Kyrgyz
Republic with the aim of developing biological products with complex action.
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