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The tobacco thrips Thrips tabaci is a prevalent insect-pest found worldwide, extensively distributed in greenhouses of
Mongolia. This study aimed to evaluate the effectiveness of predatory mites and botanical pesticides in controlling tobacco
thrips populations in eggplant crops. An experiment was conducted in a 120 m? greenhouse at the “Agropark” Experimental
Research Center of the Mongolian University of Life Sciences. Four treatments were applied to infested eggplant plots:
a) the predatory mite Amblyseius swirskii, b) A. swirskii combined with Neem oil; ¢) Neem oil alone; and d) Neem oil
combined with bio-stimulant BEB containing extract of the fungus Ganoderma lucidum. The average mortality rates of
tobacco thrips across three years ranged from 45 % to 93 % due to 4. swirski, 77 % to 97 % due to A. swirskii plus Neem
oil, 75% to 96 % due to Neem oil; and 77 % to 96 % due to Neem oil plus BEB. All treatments demonstrated promising
results in significantly reducing thrips populations under greenhouse conditions. However, to ensure the effectiveness of
biological control, it is important to release predatory mites at least five days after the application of botanical insecticides,
such as Neem oil. Based on the findings, we recommend the use of Amblyseius swirskii, either alone or in combination
with botanical products, as a safe and effective plant protection measure for controlling tobacco thrips in greenhouse-
grown eggplants.
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Introduction
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The tobacco thrips Thrips tabaci Lindeman (Fig. 1A),
commonly known as the onion thrips or tobacco thrips, belongs
to the class Insecta, order Thysanoptera, family Thripidae
(Mehle, 2012). It is a tiny, slender insect of a significant
agricultural threat due to its direct feeding damage, ability to
transmit plant viruses, and rapid development of insecticide
resistance (Riley, 2011). This harmful arthropod is widespread
in many countries around the world (Loredo, 2022), where it
infests various plants, including onions, garlic, tobacco, cotton,
and ornamental plants (Lewis, 1997), and causes damage in
non-agricultural areas, such as forested regions and natural
habitats, as well as cultivated fields (Chuluunjav et al., 2015).

In Mongolia, while tobacco thrips was first reported on
vegetable fields by Tsendsuren et al. (1979), systematic studies
on Thripidae taxonomy remained lacking (Chogsomjav,
Shuravenkov, 1965). The integrated morphological and
molecular analysis identified collected specimens as T.
tabaci, showing complete genetic congruence with Chinese
populations (Genbank accession # MN036455) (Yan Lan Xie,
2022). This confirmation led to our NCBI GenBank submission
(#0OP288232), establishing the first molecular record of this
pest in Mongolia (Altantsetseg, Undarmaa, 2023).

Management of 7. tabaci remains challenging due to its
high reproductive rate, cryptic behavior, and resistance to
multiple chemical insecticides. Integrated pest management
(IPM) strategies, including biological control, cultural
practices, and selective insecticide use, are essential for

sustainable control (Mound, Kibby, 1998). The primary
strategy for controlling the tobacco thrips has long relied
on synthetic insecticides, including organophosphates (e.g.,
chlorpyrifos), pyrethroids (e.g., lambda-cyhalothrin), and
neonicotinoids (e.g., imidacloprid) (Benelli et al., 2016;
Campos et al., 2016). However, the intensive use of these
chemicals has led to several negative consequences: 7. tabaci
has developed resistance to multiple chemical classes due to
its short life cycle, high reproductive rate, and overexposure
to insecticides. Resistance to spinosad, abamectin, and
pyrethroids has been widely documented, reducing the
efficacy of chemical control (MacIntyre Allen, 2005). Given
these challenges, IPM approaches are essential for sustainable
T'tabaci control (Undarmaa et al., 2015), including the use
of biological control agents, such as predatory mites and
entomopathogenic fungi (Riudavets, 1995).

Biological methods, when applied appropriately, offer a
safer and more environmentally friendly alternative. Therefore,
this study explores the use of biological methods and the
potential benefits they offer in terms of both effectiveness
and environmental impact (Yasarakinci et al., 2000). Another
potential pest treatment is the synergistic effect of Neem oil with
beneficial arthropods in an IPM program. Neem oil contains
at least 100 biologically active compounds. Among them, the
major components are triterpenes known as limonoids, the
most important being azadirachtin, which is responsible for
about 90 % of the effects on most pests (Campos et al., 2016).
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The several challenges was found in using Neem oil
for pest control. The findings of Feng and Isman (1995)
highlighted that repeated exposure to pure azadirachtin led
to significant resistance (9-fold) in Myzus persicae after 40
generations, whereas resistance did not develop in peach
aphids treated with a multi-component Neem seed extract,
underscoring the potential of botanical blends with diverse
bioactive compounds to delay resistance evolution compared
to single-active ingredient insecticides (Feng, Ishman, 1995).
Moreover, there are significant risks due to its low residual
power; multiple applications are required, which can increase

Figure 1. Tobacco thrips Thrips tabaci (A) and predatory mit

selection pressure on pest populations and potentially lead to
resistance.

The objective of this study is to test a treatment for mitigating
tobacco thrips infestations, with a particular focus on meeting
organic cultivation requirements. Within the scope of this
study, our goal was to investigate and assess the effectiveness
of biological control agents by applying predatory mites and
botanical pesticides on eggplants inhabited by the tobacco
thrips population in the greenhouse.

The objective of this study is to test a treatment for
mitigating tobacco thrips infestations, with a particular focus
on meeting organic cultivation requirements.

2 Sl d T ' 4 " 2

e Amblyseius swirskii (B)

Pucynoxk 1. Tabaunsiii Tpunc Thrips tabaci (A) u xutisstii kinen Amblyseius swirskii (B)

Materials and Methods

Location of experimental plot

The study was conducted in the eggplant greenhouse with
a size of 120 m? at the “Agropark” (47.879458° N latitude,
106.914666° E longitude) field experimental research center
of the Mongolian University of Life Sciences during the plant
growth seasons in 2017-2019. This center is situated in the
Zaisan Valley in the Khan-Uul District of Ulaanbaatar, the
capital of Mongolia. The territory of Mongolia lies within the
middle latitudes of Central Asia, in the Northern Hemisphere.
According to the world’s soil and climate classifications,
Mongolia exhibits a cool climate in terms of heat resources
and falls under the category of a dry and arid region with
regards to humidity. It is situated in a region characterized by
a continental climate, covering an area of 1,569.9 thousand
km?, with elevations reaching 1,380 meters above sea level.
The study was conducted in the Zaisan Valley, which is a part
of Bogdkhan Mountain, a subrange of the Khentii Mountains.
In terms of climate characterization, the Zaisan Valley locates
within the humid and temperate sub-region of Mongolia’s
central agricultural region. (Jambaajamts, 1983). Annual
rainfall ranges from 250 to 270 mm. The cumulative heat units
during the plant growth period range from 1500 to 2200°C
degree-days, and the plant growth period lasts for 90 to 100
days. The soil exhibits a light mechanical composition with a
high water absorption capacity, predominantly consisting of
dark brown, brown, and light brown soils. The cultivated area
is situated at an elevation of 800 to 1100 meters above sea
level (Jambaajamts, 1983).

The greenhouse used in our experiment, made of plastic
material, was not equipped with any systems to regulate

temperature or humidity. Therefore, its internal climate closely
reflected the external conditions. Air temperature and relative
humidity were measured every 10 days at midday from May
to September, continuing until the end of the harvest period.
In Mongolia, the climate is characterized by large temperature
differences between day and night, even during the summer.

Based on the greenhouse’s three-year average temperature
and humidity data during the plant growth period—particularly
from May to August, which is critical for plant development—
the 10-day averages were as follows: temperature ranged from
21.1°C to 24.9°C, and relative humidity ranged from 36.1 %
to 71.3% (Fig. 2).

The soil at the location where the greenhouse was placed
was used in this experiment; no artificial or imported soil was
exploited.

Research materials

In these experiments, we utilized the predatory mite
Amblyseius swirskii (Athias-Henriot) (Fig. 1B), purchased
from the Koppert company in the Netherlands. It was reared in
the laboratory for research purposes since 2015. Additionally,
we imported the botanical pesticide, the neem oil, from the
USA and obtained a natural plant growth regulator, BEB, from
China, which reduces plant stress and promotes its growth.
Neem oil is a natural pesticide derived from the seeds of the
Neem tree Azadirachta indica Juss (Meliaceae). It is widely
used in agriculture and horticulture for its effectiveness against
a variety of pests and diseases. The primary active ingredient
in Neem oil is azadirachtin, which disrupts insect feeding
and reproduction (Benelli at al. 2016). BEB is the trade
abbreviation for the Plant Cell Energy Factor, developed by
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Figure 2. Mean temperature and humidity values during the growth period in the greenhouse during three years of study

PPlcyHOK 2. CpeL[HI/Ie SHA4YCHUA TEMIICPATYPhbI U BJIAXKHOCTU BETCTAIIMOHHOI'O IEpHUOoAa B TCILIALIC
B TCUCHUC TpéX JICT UCCJICAOBAaHUA

Langfang Weijin Agricultural Technology Co., Ltd. (Langfang 10-, 15-, and 20-days post treatment on marked plants, using a
Weijin ..., 2025). It is formulated from ingredients such as red  digital magnifier with 200x—1000x magnification. The number
chaga mushroom Ganoderma lucidum, oyster shell, and corn,  of survived thrips per 25 leaves was counted on marked plants
designed to support plant recovery and enhance pest resistance.  per plot (total 100 leaves per treatment).
Experimental design The weight and number of commercially mature fruits per
Between 2017 and 2019, following the onset of tobacco ~ Plant were recorded from a 1 m* area of each variant at harvest
thrips infestation in the greenhouse eggplant plot, research was ~ time, and the total yield of each plot was calculated separately.
conducted to evaluate four treatments against the pest and an ~ The usable yield was determined by counting and weighing
untreated control, each with four replications. The experiment  €ach fruit over a period of 3-5 days during the ripening stage.
for controlling tobacco thrips was tested in 20 plots, each with Data analysis for effect of treatments was conducted
a size of 6 sqm, and in each plot, 24 plants were grown. In ~ Using Excel Data Analysis and One way ANOVA with the
total, 480 plants were used for the experiment, with each plot ~ Student-Newman-Keuls (Sigmaplot.15 version). To perform
being replicated four times. The experimental layouts were ~ Polynomial trend analysis in Excel, we fit our data into a
arranged in a Completely Randomized design (CR), with each ~ Polynomial regression equation. The general form of a second-
plot positioned 60 cm apart and separated by a mesh curtain. degree (quadratic) polynomial trendline is:

Subsequently, we randomly allocated the five treatments y=ax’+bx+c

including untreated control to the plots in each row, so that ~ Where: y is the number of individuals (dependent variable),

there is one replicate per row. x is the time after treatment (independent variable, e.g., 0, 1, 5,
The following treatments were applied: variant A: the 10 for days), a,b,c are determined by regression coefficients.

predatory mite A. swirskii at 1:5 ratio (predator:pest); variant The effectiveness of treatments was calculated using

B: A. swirskii 11:5 +Neem oil (30 ml/4.5 liters of water); = Henderson-Tilton’s formula (1955), which involves the
variant C: Neem oil; variant D: Neem oil + BEB (20 ml/10  following formula:

liters of water); variant E: untreated control. For variant B, nCo, before x nT, after

. . o Efficacy (%) = 1- x 100
Neem oil treatment was followed by predatory mite application nCo, after x nT, before
five days later. Where: n = Insect population, T = treated, Co = control
Data collection and analysis Statistical analysis of total plot yield and 1 m? area yield

The results of these biological control treatments were ~ Was conducted using SigmaPlot 15 software, applying the
determined by assessing the percentage of thrips mortality. Student—Nevxfman—Ke.uls method Qfone-wayANOVA followed
The assessment involved counting the number of surviving by All Pairwise Multiple Comparison Procedures (Tukey Test)
insects before the treatment and at intervals of 24 hours, 5-, ~ and Anova Repeated Measurement test.

Results

A greenhouse experiment resulted on eggplant for a control ~ maintained stable control thereafter. Variants C and D showed
of tobacco thrips using the following treatments was evaluated. = comparable efficacy, although neither surpassed variant B in
Mean mortality rates across three years (2017-2019) are  overall performance.
shown in Table 1. Observations of thrips populations across treatment plots

In terms of treatment effect, variant B demonstrated  revealed distinct differences in pest suppression among the
significantly greater effectiveness than the other treatments  tested variants.In Treatment A, the thrips population followed
across all time points, particularly during the 5-15 days post-  a clear polynomial decline (R? = 0.99; Figure 3) relative to pre-
application period. In contrast, variant A exhibited significantly ~ treatment levels. The average number of pests per 100 leaves
lower effectiveness during the initial phase; however, it  decreased from 448.7 before application to 291.0 within 24
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hours, continuing to drop sharply thereafter. The population

later stabilized,

indicating that A.

swirskii effectively

suppressed and maintained control of the thrips population

(Figure 3A).

Treatment B, which combined A. swirskii with Neem oil,
achieved the most rapid and sustained suppression among
all variants. This integrated approach provided the highest
control efficiency and demonstrated a synergistic interaction

Table 1. Effect of treatment used for controlling tobacco thrips in eggplant plantings

Variants Mortality rate (%+SE) in average 2017-2019
24h 5 days 10 days 15 days 20 days
A (A. swirskii) *44,98+24.1 75.95+0.9 *87.92+2.7 *91.67+1.7 *92.72+5.0
B (4. swirskii + Neem oil) 76.51+5.5 90.40+2.1 96.13+0.6 96.99+1.1 97.28+0.2
C (Neem oil) 75.27+4.7 88.344+3.6 93.36+1.5 94.96+0.3 95.56+1.2
D (Neem oil + BEB) 76.66+1.5 88.13+2.0 94.73+1.8 95.83+1.3 96.25+1.5

Remark: * indicates a significant difference between 24h group and the 10-, 15-, and 20-day groups within A treatment
according to Anova RM analysis.

Tabmuna 1. Dpdexr 06padboTkn MPOTUB TAOAYHOTO TPUIICA B TTOCAIKaX OakiIaxaHa

Baprants CwmeptHocTb (%+SE), ycpenuennas 3a 2017-2019 rr.
24 qaca 5 nHei 10 nueit 15 nueit 20 nneit
A (4. swirskii) *44.98+24.1 75.95+0.9 *87.9242.7 *91.67+1.7 *92.72+5.0
B (4. swirskii + macmo HuM) 76.51+£5.5 90.40+2.1 96.13+0.6 96.99+1.1 97.28+0.2
C (macio HUM) 75.27+4.7 88.34+3.6 93.36£1.5 94.96+0.3 95.56+1.2
D (macno auMm + BEB) 76.66+1.5 88.13+2.0 94.73+1.8 95.83+1.3 96.25+1.5

[Mpumeuanme: * 0003HaYaET CymIeCTBEHHOE panndre Mexay dpdexrom uepe3 24 gaca u uepes 10, 15, 20 qHeir a1 BapuanTa
00paboTkn A TI0 pe3ynbraraM JUCIIEPCHOHHOTO aHAN3a.
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Figure 3. Dynamics of mean Thrips tabaci counts in eggplant
planting at 1, 5, 10, 15, and 20 days after treatment, following
a polynomial decline trend. A — predatory mite Amblyseius
swirskii; B — A. swirskii + Neem oil; C — Neem oil; D — Neem
oil + plant growth regulator BEB; E — untreated control

Pucynok 3. Jlunamuka cpegnero xonuaectsa 1hrips
tabaci B nmocankax Oaknmakada Ha 1, 5, 10, 15, u 20 genp
nocie o0pabOTKH, MPOSIBIISIONIAS TIOTMHOMHUAIBHBIA TPEH
CHWXCHHS. A — XMIIHBINA Kient Amblyseius swirskii,

B — A. swirskii + macno aum; C — Macjio HUM;

D — macno HumM + perynsarop pocra pactenuil BEB;

E — HeoOpaboTaHHBIN KOHTPOIH
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between the biological and botanical agents, highlighting
the potential of integrated biological-botanical management
under greenhouse conditions (Figure 3B). In Treatment C
(Neem oil), a steady polynomial reduction in thrips density
was observed (R? = 0.88; Figure 3C). Although the level of
suppression was lower than that of the integrated approach
in Treatment B, Neem oil alone maintained a moderate and
consistent reduction throughout the experimental period.
Treatment D combined Neem oil with the plant growth
regulator BEB, producing significant polynomial suppression
(R = 0.98; Figure 3D) while simultaneously promoting
plant vigor, suggesting complementary benefits between pest
control and host recovery. An untreated control (Treatment
E) was included for comparison. Unlike the treated plots, the
control exhibited a continuous increase in thrips population
(R?=0.97; Figure 3E), confirming the pest’s capacity for rapid
proliferation under greenhouse conditions in the absence of
intervention.

To assess treatment effects on crop productivity, total yield
and yield per square meter were compared with the control.
The integrated approach in Treatment B produced the highest
yield gains, demonstrating that effective pest suppression
directly enhanced crop performance. The average yield per
plot (24 m?) of the different treatment variants was calculated
over a three-year period. The results showed that the A variant
yielded 26.6 kg/m?, the B variant 31.0 kg/m?, the C variant 28.0
kg/m?, the D variant 25.0 kg/m?, and the E (control) variant
22.6 kg/m?. When calculating the average fruit yield per square
meter, the A variant produced 4.4 kg/m?, the B variant 5.2 kg/
m?, the C variant 4.7 kg/m?, the D variant 4.2 kg/m?, and the
E variant 3.8 kg/m?. When evaluating the effectiveness of the
control methods based on the yield per 1 sqm, all treatment
variants produced 0.4—1.4 kg/m? higher yields compared to
the untreated control. This indicates the effectiveness of the
applied control methods. The efficacy of the control methods

was further evaluated based on yield data, analyzed using
SigmaPlot 15 software. The total eggplant yield per treatment
variant (A-E), averaged over three years (2017-2019) showed
that variants B and C produced significantly higher yields than
the untreated control (Fig. 4).
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Figure 4. Total eggplant yield per treatment variant averaged
over three years (2017-2019). Asterisks indicate significantly
higher values compared to the untreated control (Tukey test,
p <0.001). — predatory mite Amblyseius swirskii,
B — A. swirskii + Neem oil; C — Neem oil; D — Neem oil +
plant growth regulator BEB; E — untreated control

Pucynok 4. CymmapHsbIii ypoxkaii OakiakaHa B CPEIHEM 3a
Tpu Toma (2017-2019). 3Be3noukamMu OTMEUCHBI 3HAUCHUS,
JIOCTOBEPHO OTIIMYAIOIITUECS OT HEOOPaOOTAHHOTO KOHTPOJIS
(Tukey test, p < 0.001). A — xwHbIi Kitetn Amblyseius
swirskii; B — A. swirskii + macio uum; C — Macao HUM;

D — macno Hum + perynarop pocra pacrenuii BEB;

E — HeoOpaboTaHHbBIN KOHTPOIH

Discussion

In Mongolia, eggplants are cultivated exclusively under
greenhouse conditions. Among greenhouse pests, tobacco
thrips cause particularly severe damage to crops. Within
the Thripidae family, research has shown that the Western
flower thrips Frankliniella occidentalis Pergande and the
tobacco thrips are the most destructive species in European
greenhouses (Riudavets, 1995). In Mongolia, researchers first
identified T tabaci infestations in 1978—1980 (Chuluunjav,
Undarmaa, 2015). Historically, chemical insecticides have
been used to control the tobacco thrips in greenhouse crops.
However, due to food safety concerns, IPM approaches
with emphasis on biological control have been increasingly
adopted worldwide (Waterhause,1989). Predatory mites from
the Phytoseiidae and Anthocoridae families have shown
particular promise (Wimmer, 2008). European studies by
Wimmer et al. demonstrated that 4. swirskii can effectively
control first-instar larvae of both thrips species, achieving 67—
78 % mortality. Amblyseius swirskii has proven to be a highly
effective generalist predator for greenhouse pest management
(Schausberger et al., 2018).

Notably, while combined use of A. cucumeris and A.
barkeri against tobacco thrips showed limited efficacy due to
interspecies competition, A. cucumeris alone demonstrated
active predation and established populations for 9 weeks

post-release (Mouden, 2017). Inaddition, A. swirskii effectively
controlled the western flower thrips, Frankliniella occidentalis
(Pergande), in the plots sprayed with pollen. Within 5 weeks
after the introduction of the mite, the population density of
A. swirskii reached up to three predatory mites (nymphs
and adults) per leaf and they remained in high numbers on
the leaves until the end of the study, even when the prey F.
occidentalis was present in low numbers (Kutuk et al., 2011).
Our pioneering research in Mongolia evaluated 4. swirskii
(applied at 1:5 ratio) against tobacco thrips (7. fabaci) in
greenhouse eggplants, achieving 86.3 % population reduction
(Undarmaa et al., 2015). We further demonstrated that A.
swirskii can be effectively combined with botanical pesticides
(Neem oil), and staggered application (5-day interval between
Neem and mite release) optimizes efficacy. Collectively,
these results demonstrate that integrating the predatory mite
A. swirskii with Neem oil provides the most consistent and
durable yield benefits. Treatments combining biological and
botanical components not only suppressed thrips populations
effectively but also improved crop performance, underscoring
the potential of integrated pest-management strategies to
enhance both pest control and greenhouse crop productivity.
These findings validate that organic eggplant production
in Mongolia is achievable through biologically-based
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IPM strategies compliant with organic farming standards
(Undarmaa et al., 2015). Growing research attention is focused

on Neem, exploring the utility of its products as insecticides
and antibiotics (Bielza, 2008; Benelli et al., 2016).
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Ilonnomexcmosas cmamos
NCITOJIB3OBAHUE MHTEI'PUPOBAHHbBIX METOIOB 1JI51 BOPbbbI C TABAYHBIM
TPUIICOM THRIPS TABACI HA BAKJIAXKAHE B YCIIOBUAX 3AIIUIIIEHHOI'O I'PYHTA

. Vamapmaa'*, A. Cuiipuiimaa?, 3. Anranmpiar'>
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Tabaunsrit Tpurc Thrips tabaci — CebCKOXO3SIICTBEHHBIN BPEIUTENb, ITUPOKO PACIPOCTPAHEHHBIN BO BCEM MUDE,
B TOM YHCJIC B TCILJIMLIAX MoHroaun. HCHB JAHHOI'O HUCCJICOOBAHUS 3aKJIHO4YaJIaCh B OIICHKE Bq)(beKTI/IBHOCTI/I XUIIHBIX
KJ'IeH.[Cﬁ U CPECACTB PACTUTCIBHOI'O MPOUCXOXKIACHUA B PETYIUPOBAHUN YHUCICHHOCTH Ta6aquro TpUIICa B IOCaJaKax
GaxnaxkaHa. DKCIIEPIMEHT IPOBOAMIICS B TeIUIUIle TUTonaasio 120 M? Ha 6a3e HCCiIe0BaTeIbCKOTO HIEHTPa «ATporapKy
MOHTOJIECKOTO YHUBEPCHUTETa HayK O JXKH3HH. BBUIO MCIBITAaHO YeThIpe BapHaHTa OOpaOOTKH 3apakEHHBIX YYaCTKOB
OaxyaxkaHa: a) XMIHBIN Kietn Amblyseius swirskii; b) A. swirskii B KoMOMHAIIUK C MACJIOM HUM; ¢) Macyio HuM; d) Macio
HUM B codeTanuu ¢ ouoctumynstopoMm BEB (Ha ocHoBe skcTpakTa rpuba Ganoderma lucidum). CpenHue mokasarenu
CMEPTHOCTH TabayHOTO TPUIICA 3a TPU roja BapbupoBaiu oT 45 % mo 93 % npu ucnonb3oBanuu A. swirskii, ot 77 % no
97 % mnipu couetanuu A. swirskii 1 macia HuM, oT 75 % 10 96 % npu IpuUMEHEHUH TOJILKO Maciia HUM U oT 77 % 1o 96 %
npu coyetanuu maciia HuM ¢ BEB. Bce BapuaHThI okasain BbICOKYI0 3 (EeKTHBHOCTh B BUI€ 3HAYUTEIBHOM CHU)KEHUU
YHCJACHHOCTH TPHIICOB B YCIOBHUSX Terutuilpl. J[ist oOecrieueHust 3()(HEKTHBHOCTH OMOJOTMYECKOr0 KOHTPOJISI BayKHO
BBIITYCKATh XUIIHBIX Knemef/i HE paHEC, YEM 4Y€PE3 IIATh leeﬁ IMOCJIC NTPUMCHEHHUA PACTUTEIILHBIX MTPEIapaToB, TAKUX KaK
Macio HuMa. Ha ocHOBaHMM TOJTYYEHHBIX PE3YIBTaTOB PEKOMEHIIYETCS UCTIONB30BaTh A. swirskii Kak caMOCTOSITENBHO,
TaKk ¥ B KOMOMHAIIMM C PAaCTUTEJbHBIMHU IperaparaMi B KadecTBe 0€30MacHOro M 3(GQEKTUBHOTO CPEINCTBA 3AIUTHI
paCTeHI/Iﬁ oT Ta6aquro TpUIICA ITPU BbIpalllUBAaHUN 6aKJ'Ia)KaHOB B TCIVIMYHBIX YCIIOBUAX.

KoaioueBble cioBa: MHTEIpUpOBaHHAs 3alllUTa PAacTeHWH, XULIHBIA Kiewl, Amblyseius swirskii, pacTUTEIbHBINA
HHCEKTHLIU, PETYIATOP POCTa paCTeHUI
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