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Abstract

The article considers the results of a biopesticide test for a pest of plants in the
greenhouse of the Botanical Park of Nur-Sultan. The article aims to determine the
effectiveness of protective measures for the conservation of collectible plants in the
greenhouse of the Botanical Garden of Nur-Sultan. In order to fulfill this task, the
object of the study was the main pest of the Nur-Sultan greenhouse, the mealybug and
the dynamics of its population development. The study revealed the annual and
seasonal dynamics of the number of mealybugs and traced the sequence of alternation
of ornamental plants with phytophages throughout the year. To assess the pest's
resistance to biological control, two biopesticides were taken. These are: "Bona Forte
Spray" on a natural pyrethrin basis and " Phytoverm " on the basis of aversectin - C. In
accordance with the research results, conclusions were drawn.
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Introduction

Greenhouse crop production has mouthpiece, and this  microbial

experienced strong growth in recent
decades, reaching about 4 million
hectares in 2010. Due to favorable
environmental conditions and the
constant availability of the main plants,
Pests are the main production
constraints, which has led to a parallel
increase in the use of pesticides. In
addition, consumer demand for garden
products freed from  chemical
insecticide residues is also growing, and
interest in  microbial and other
biological pest control solutions has
never arisen. Thrips, aphids, mealybugs
and mites feed on the suction

biocontrol concentrates on nematodes
and fungi that are infected by direct
penetration into the host body.
Currently, there are at least 28
mycoinsecticides and mycoacaricides
for greenhouse pest control. However,
the introduction of these products was
slow, as they often did not meet the
expectations of greenhouse pest control
managers. The bacterium Bacillus
thuringiensis and several baculoviruses
have been successfully used against
lepidoptera pests in protected cultures.
These pathogens are very specific and
fully compatible with other biocontrol



agents. However, their effectiveness is
limited against other sensitive pests
leading a hidden lifestyle, and they are
ineffective against the main pests of
protected crops. Biopesticides are based
on living microorganisms and cannot be
used to achieve control comparable to
highly  effective broad-spectrum

chemical insecticides. Instead of
autonomous  solutions,  arthropod
pathogens should be considered

primarily as components of greenhouse
and insecticide resistance management
programs [1].

Reducing dependence on
chemical pesticides is considered an
important task for sustainable crop
production. The wuse of microbial
biocontrol agents (MBCAS) is the main
component of  sustainable  pest
management. It is known that many
antagonistic microorganisms suppress
plant diseases, but their practical
application and commercialization are
still partially limited because they have
low efficiency. Although significant
disease control has been achieved in the
MBCA:s laboratory or greenhouse, there
are still shortcomings in practice [2].

The Botanical Garden of Astana
IS a young research institution in
Kazakhstan (founded in 2018). Within
two years, the range of ornamental trees,
herbaceous perennials, fruit, berry,
vegetable, fodder, medicinal, spicy-
aromatic, rare and endangered plants
has been expanding in the garden.
Annually replenishing the collection
funds at the expense of adult plants,
seeds, cuttings coming from abroad and
from different regions of Kazakhstan, as
well as accidental penetration of insect
pests, among which there may be
quarantine objects.

Expositions of tropical and
subtropical plants (ornamental plants of
the closed ground) are the attraction of
the Astana Botanical Garden and the
whole city, where guests come at all
times of the year. The conditions of the
closed ground, that is, high humidity
and temperature, the absence of
beneficial insects, non-compliance with
quarantine measures and agrotechnical
techniques, create favorable conditions

for the development and mass
reproduction of pests.
Mealybug (Hemiptera:

Pseudococcidae) are small insects
sucking phloem, nymphs and adult
females that feed by sucking juice from
roots, stems, which cause direct and
indirect damage to the plant [3].
Mealybug harms many crops. For
example, even though papaya is
important for Kenya as a strategic
garden crop, damage to this crop by
pests leads to significant economic
losses in the country. The most
important and dangerous pest in the
country today is the papaya mealybug
paracoccus marginatus (Williams &
Granara de Willink, 1992). It is a small
polyphagic succulent insect that infects
several plants from different botanical
families (Miller and Miller 2002) [4].
One of the decisive factors
limiting the export of Brazilian grapes is
the mealybug (Hemiptera:
Pseudococcidae). Only the presence of
these pests in the collected and shipped
fruits is the main reason for quarantine
refusal [5]. In addition, a dense
population of medicinal herbs reduces
the vital activity of plants, causing
defoliation and introducing toxic
substances into the leaf, causing
chlorosis. In addition, the main harm of
these pests is the result of the spread of



viruses that affect the quality of the final
product and the longevity of vineyards

[6].

In addition to all other damages,

medicinal herbs reduce the
marketability of Kkitchen grapes by
emptying the honey bee, which

Materials and methods of research

According to the conducted

research, spider mites, mealybug,
leeches, earthworms have been
identified in the Botanical Park of

Astana. Including a raccoon is a mealy
worm.

Living organisms constantly
penetrate from the external environment
into the closed soil, to a certain extent
affecting the agrobiocenosis. In turn,
organisms  that have  survived

contributes to the formation of burnt
mold on the fruits.

In this regard, in the conditions of
the Astana Botanical Garden, the study
of insect pests of greenhouse plants of
tropical and subtropical climates is
relevant.

unfavorable conditions here (winter,
drought, heavy rains) fall from the
closed ground into the external
environment. Outside the greenhouse,
they multiply and often penetrate into
the closed soil.

Closed soil conditions create
favorable conditions for the
reproduction and development of the
pest throughout the year.

Dynamics of the average mealybug development, pcs.
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Figure 1 - Dynamics of the average mealybug development, pcs.

In 2019-2020, observations were
made on the average dynamics of the
mealybug development. As a result, a
mealybug population develops in May,
I.e., an outbreak of mealybug occurs in
the spring and summer months. It is not
surprising that in the spring months

plants also wake up from a period of
rest. Young leaves come out and feed on
Wormes.

As our observations have shown,
mealybug often damages young plants.
Therefore, we studied the morphology
of mealybug, resistance to biological



pesticides. The study of mealybug was
carried out according to the lvanovo
method.

We took the 2 biopesticides -
"Phytoverm CE" and "Spray Bona
Forte" to the object of the study.

"Phytoverm CE" is a colorless
liquid, the active substance is
"Aversectin-C". An insecticide of
biological origin, designed to combat a
complex of pests on vegetable crops of

Results

open and protected soil, fruit and berry
crops, potatoes, flower crops, indoor
flowers.

The natural insecticide "Spray
Bona Forte" IS made from
inflorescences of Dalmatian

chamomile. Effectively combats many
types of flying and crawling insects.
Designed to protect indoor and
ornamental plants of the open ground

[7].

The research was carried out in the Botanical Garden of Nur-Sultan. The research
work was carried out on young leaves of codium. 10 pieces of wire were laid on 5 Petri
dishes. There were 50 pieces in total. The fracture was collected within 3,7,14 days
The results of the biological efficacy of the biopesticide "Phytoverm CE" are presented

in Table 1.

Table 1 - Biological efficiency of "Phytoverm CE", %

Petri Experimental Number of units Reduction of the
dish samples number of pests in
number Before Calculation dates the calculation days,

processing %

1 3 7 14 113|714

1 Observation 10 10 10 10 7 - - - -
2 "Phytoverm CE" 5 10 7 5 5 0 [ 30|50 50
3 "Phytoverm CE" 5 10 7 4 3 0 [ 30|60 30
4 "Phytoverm CE" 5 10 7 5 4 0 [ 30|50 ] 40
5 "Phytoverm CE" 3 10 5 5 3 0 [ 50|50 30
6 "Phytoverm CE" 4 10 6 4 4 0 |40 | 60 | 60

As can be seen from Table 1, in option No. 1 the decrease in the number of pests
on the 14th day in the design days was 50%, and in Option No. 2 - 30% and in
subsequent options-40%, 30%, 60%. The effectiveness of the insecticide in
environmental protection measures has become a priority.

Before treatment, the number of mealybugs was counted, and the adult and larval

ones were divided (Table 2).

Table 2 - The number of mealybugs found in the test samples before processing,

pcs.

Samples

"Spray Bona Forte"
Adult / larva

"Phytoverm CE"
Adult / larva

1 |

2 1 | 2




Codium motley 5/5 6/4 713 5/5
"Mrs. Iceton”

Codium motley 6/4 7/3 5/5 6/4
"Mammi"

Codium motley 4/6 5/5 4/6 713
"Petra"

Codium motley 5/5 37 6/4 5/5
"Spirale”

Codium Motley 5/5 6/4 8/2 6/4
"Excellent"

10 pieces for each sample were placed from mealybug. He had both adults and
larvae in different ways. Then, before carrying out the work on the treatment with the
insecticide 00 and "Phytoverm CE", dosages were set (Table 3).

Table 3 - Dosage of insecticide application

Ne Active Class threat Medication Exposure time
substance dilution
"Spray Bona Forte" Pyrethrin 3 - 4-5 hours
"Phytoverm CE" Aversectin-C 3 29/l 6-8 hours

Note: the treatment was carried out in accordance with the established standards, ensuring all

relevant safety rules when working with chemicals

10 pieces of mealybug were placed on each sample. He had both adults and
larvae in different ways. Then, before carrying out the work on the treatment with the
insecticide "Spray Bona Forte™ and "Phytoverm CE", dosages were set (Table 3).

After the planned dosage, the treatment with the insecticide "Spray Bona Forte"
was carried out (Table 4).

Table 4 - Biological efficiency of "Spray Bona Forte" pesticide from mealybug

in Codium, %
Ne Experimental samples Repetition Number of units Reduction of the
1| number of pests in
/ Before Calculation dates the calculation
1| proces- days, %
sing 1 [3]7]14]1]3]7]14
"Spray Bona Forte"
1 Observation 10 10 10 |10 10| 7 | - | - - -
2| Codiaeum variegatum L. 1 10 10 | 7 5 5 0130|5050
Rumph. ex A. Juss. 'Mrs.
Iceton' — Codium motley
‘Mrs. Iceton'
2| Codiaeum variegatum L. 2 10 10 | 8 | 5 5 |0 1]40| 50 | 50
Rumph. ex A. Juss. 'Mrs.
Iceton' — Codium motley
‘Mrs. Iceton'
3| Codiaeum variegatum L. 1 10 (7| 4 3 10 (30|60 | 30
Rumph. ex A. Juss. 'Mammi'
— Codium motley 'Mammi'




Codiaeum variegatum L.
Rumph. ex A. Juss. 'Mammi'
— Codium motley '"Mammi'

10 10 | 6 | 4

70

Codiaeum variegatum L.
Rumph. ex A. Juss. 'Petra’ —
Codium motley 'Petra’

10 10 | 7| 5

40

Codiaeum variegatum L.
Rumph. ex A. Juss. 'Petra’ —
Codium motley 'Petra’

10 10 | 6 | 5

70

Codiaeum variegatum L.
Rumph. ex A. Juss. 'Spirale’ —
Codium motley 'Spirale’

10 10 | 5| 5

30

Codiaeum variegatum L.
Rumph. ex A. Juss. 'Spirale’ —
Codium motley 'Spirale’

10 10 | 5| 4

70

Codiaeum variegatum L.
Rumph. ex A. Juss.
‘Excellent’ — Codium motley
'Excellent’

10 10 | 6 | 4

60

Codiaeum variegatum L.
Rumph. ex A. Juss.
‘Excellent’ — Codium motley
'Excellent’

10 10 | 5| 4

60

The applied "Spray Bona Forte” showed an average of 50% of the biological
effectiveness of the studied plants. Of all the plants studied, only the codium
"Excellent™ has a noticeable result in 2 repetitions. Within 3 days after processing, 5
out of 10 worms remained, and then 4 live. Phytoverm is a biological insecticide of
intestinal contact action for the protection of flower crops of open and protected soil

(Table 5).
Table 5 - Biological efficiency of the pesticide "Phytoverm CE" of mealybug in
Codium, %
Ne | Experimental samples | Repetition Number of units Reduction of the
1/ Before Calculation dates number of pests in
i} proces- the calculation days,
sing %
1 [ 3] 7 |14]1]3]7] 14
"Phytoverm CE"
Observation 10 10 (10 | 10 | 7 - - -
1 | Codiaeum variegatum 10 10 8 8 8 |0|20 | 20| 20
L. Rumph. ex A. Juss.
'Mrs. Iceton’' — Codium
motley 'Mrs. Iceton'
1 | Codiaeum variegatum 10 10 8 8 8 |0 20|20 | 20
L. Rumph. ex A. Juss.
‘Mrs. Iceton' — Codium
motley 'Mrs. Iceton'




2 | Codiaeum variegatum 1 10

L. Rumph. ex A. Juss.
'‘Mammi' — Codium
motley '"Mammi'

10 7 7 7 10|30 |30 | 30

2 | Codiaeum variegatum 2 10

L. Rumph. ex A. Juss.
'‘Mammi' — Codium
motley 'Mammi'

10 8 | 8| 8 [0]20] 20| 20

3 | Codiaeum variegatum 1 10

L. Rumph. ex A. Juss.
'Petra’ — Codium motley
'Petra’

10 9 9 9 10|10 |10 | 10

3 | Codiaeum variegatum 2 10

L. Rumph. ex A. Juss.
'Petra’ — Codium motley
'Petra’

10 9 9 9 10|10 |10 | 10

4 | Codiaeum variegatum 1 10

L. Rumph. ex A. Juss.
‘Spirale’ — Codium
motley 'Spirale’

10 8 | 8| 8 |0]20] 20| 20

4 | Codiaeum variegatum 2 10

L. Rumph. ex A. Juss.
‘Spirale’ — Codium
motley 'Spirale’

10 8 7 7 10|20 |30 | 30

5 | Codiaeum variegatum 1 10

L. Rumph. ex A. Juss.
'Excellent’ — Codium
motley 'Excellent’

10 8 7 6 | 0|20 | 30| 40

5 | Codiaeum variegatum 2 10

L. Rumph. ex A. Juss.
'Excellent’ — Codium
motley 'Excellent’

10 8 8 8 10|20 | 20| 20

The average biological efficiency of "Phytoverm CE" was 25%. Of the 10 plants
taken under control, not a single high efficiency was observed.

The biological effectiveness of the insecticid “Phytoverm CE” is on average 20%
for 14 days of each species. Codium "Excellent" and "Mrs. Iceton" had the same
reaction to the pesticide. Biological efficiency of 20%.

Discussion of the results and conclusion

According to the long-term data of
the Nur-Sultan Botanical Garden, every
year at the end of April or early May,
during the period of mass egg laying,
insecticide treatment works lead to the
death of eggs. Insecticides "Phytoverm
CE" and "Spray Bona Forte" were used
in the greenhouse of the Nur-Sultan
Botanical Garden. Pesticides

"Phytoverm CE" and "Spray Bona
Forte" were used in the same conditions.
Both showed low biological efficacy in
pesticides.

As a result of the insecticide
"Phytoverm CE" in version No. 1, the
decrease in the pest population on the
14th day on the settlement days was




50%, and in version No. 2-30% and in
subsequent versions-40%, 30%, 60%.

The applied "Spray Bona Forte"
showed an average of 50% of the
biological effectiveness of the studied
plants. Of all the plants studied, only the
codeum "Excelent" has a noticeable
result in 2 repetitions. Within 3 days
after processing, 5 out of 10 worms
remained, and then 4 live.

The annual and seasonal dynamics
of the number of pests were studied, the

sequence of alternation of ornamental
plants with phytophages during the year
was determined. In 2019 — 2020, the
average dynamics of the development of
mealybug was observed inside. As a
result, a mealybug population develops
in May, i.e., an outbreak of mealybug
occurs in the spring and summer
months. It is not surprising that in the
spring months plants also wake up from
a period of rest. Young leaves come out
and feed on worms.
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BUONECTULMAHBIA TECT HA MYUYHUCTOI'O YEPBEILIA ¥
PACTEHU OPAHXXEPEU TPOIIMYECKOI'O U CYBTPOIIMYECKOI'O
KJIHUMATA B YCJIOBUAX OPAHXKXEPEVMHOI'O KOMILIEKCA HYP-
CYJITAH

Capmanosa P. C., Caburosa 3. /1.
«Kazaxckuti aepomexnuueckuii ynusepcumem um. C.Cetighynnunay,

e.Hyp — Cynman, Kazaxcman
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AHHOTALUA

B cTaTthe paccmaTpuBaloTCs pe3yabTaThl OMONECTUIIMIHOTO TECTA HA BPEIUTEIIS
pacteHnii B opamxkepee borannueckoro mnapka Hyp-Cynrana. Lens cratem -
onpenenutb  3PPEKTUBHOCTh  3AIIUTHBIX  MEPONPUATUA MO  COXPAaHEHHIO
KOJIJIEKIIMOHHBIX pacTeHul B opaHkepee borannueckoro caga r. Hyp-Cynrana. [lns
BBINIOJIHEHUS ATOW 3aJauyl OOBEKTOM HCCIEIOBaHUS ObUl OCHOBHOW BpEAMTENb
opanmxepen borannueckoro caga r. Hyp-Cynrana - MydHHCTBIN YEPBEL U JUHAMUKA
pa3BUTHS €ro nonyJsiuuu. B xoae uccnenoBanus Obuia BbIsSIBIIEHA TOJJ0Basi U CE30HHAS
JUHAMUKA YMCICHHOCTH MYYHHUCTBIX YEPBELOB U MPOCIEKEHa MOCAe0BaTeIbHOCTh
yepenoBaHusl JEKOPATUBHBIX pacTeHUM ¢ gurodaramu B TeueHue Bcero rona. s
OLICHKH YCTOMYMBOCTH BpEIUTENCH K OMOJIOrHYEeCKOMY KOHTPOJIIO ObUIM B3ATHI JBa
ouonectuuuaa. Jto: "Cnopeit bona ®opre" Ha OCHOBE HAaTypajdbHOTO MUPETPUHA U
"®uroBepM" Ha ocHoBe ABepcekTHHa-C. B CcOOTBETCTBUM C pe3ylbTaTaMu
UCCJIeIOBaHUs ObLIN CJIETaHbl BHIBOJIBI.

KaroueBble ciaoBa: OoTaHWYECKUW caj, OpaHXKepes, MYYHUCTBIM dYepsell,
ononecTuIna, OMOTECT.

HYP -CYJITAH OPAHXEPUSI KEINEHI KAFJJAVBIHIAFBI
TPOIIMKAJIBIK ’KOHE CYBTPOIIMKAJIBIK KINMATTBIH
OPAHKEPUSA OCIMAIKTEPIHAEI'T AK YJIIIEKTI CBIMBIPTA KAPChbI
BUOIIECTUI U/ CbIHAT' bBI

Capmanosa P. C., Caburosa 3. /l.

«C. Cetighynnun amuinoazvl Kazax azpomexnuxanviy yHugepcumemiy,
Hyp — Cyaman kanacol, Kazaxcman
(E-mail: roz79 @ mail.ru)

Tyiiin

Makananga Hyp-cynran OoTaHUKaNBIK casOaFbIHBIH —OpaH)XepesChIHIaFbl
OCIMIIIK 3USHKECTepiHE OMOMECTUIMITIK TECT HOTIKEIEpl KapacThIPbUIAbI.
Makananbiqy Makcatel - Hyp-cyntan OoTaHUKaNBIK OaFbIHBIH OpaH)KEPEsChIHIA
KOJUICKITUSUTBIK OCIMAIKTEPAl cakTay OOMBIHINIA KOPFAY iC-TIapajiapbIHBIH THIMILTITTH
aHbIKTay. bynm TamcelpmMaHBl OpBIHIAY YIIIH 3epTTey HbIcaHbl Hypcyinran
KBUIBDKAWBIHBIH ~ HETI3r1  3WUSHKECTepl - aK VINEKTI CBhIMBIPp JKOHE OHBIH
MOMYJISIUSCHIHBIH JJaMy JUHAMUKACHI 00JIbI. 3epTTey OaphIChIHAA aK YITEKTI CHIMBIP
CaHBIHBIH JKBUIJIBIK JKOHE MAayCBhIMJBIK JHHAMHKACHI AHBIKTAJIbI KOHE COHJIIK
OCIMIIKTEP/IIH Kbl O0ilbiHA (uTO(darrapMer Ke3ekrecyi Oakanabl. 3USHKECTEPIIH
OMoNOTHUSIBIK OaKbLIayFa TO3IMAUIINIH Oaranay YIIH €Ki OMONECTHUIIMA aJbIHIbI.
Omnap: taburu nupetpuH Herizinzaeri "bona ®oprte Chpeiil" xoHe ABepcekTHH-C
Herizigeri "®duroepM". 3epTTey HOTHKENIEPIHE COMKEC KOPBITHIHIBI Kacall Ibl.



Kint ce3aep: OoTaHMKanmbIK casi0ak, >KbUIbDKAMBI, aK VJMNEKTI CHIMBID,
ononecTuIuI, OMOTECT.



