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NATURAL REGULATORS OF HETEROPTERA -
BLOODSUCKING MOSQUITOES IN THE RESERVOIRS
OF THE CHARYN STATE NATIONAL NATURAL PARK

Abstract. The present article deals with the role of bioregulation as a result of the study of aquatic Heteroptera
in 25 stop-flowing and slow-flowing reservoirs on the territory of Charyn State National Natural Park in the spring-
summer period 2019.

Experiments were conducted in the laboratory on determination of the place of Heteroptera in the bioregulation
of the number of bloodsucking mosquitoes in reservoirs on the territory of Charyn State National Natural Park.
Laboratory and experimental work was carried out using mosquito larvae and adult specimens of each family species
to determine their bioregulatory role.

As a result of the study, 21 varieties were identified that belong to 7 species of aquatic Heteroptera.
15 experimental works in nature and 17 experimental control works in laboratories were carried out with the species
Nepa cinerea (Linnaeus, 1758), Ranatra linearis (Linnaeus, 1758), llyocoris cimicoides (Linnaeus, 1758), Notonecta
glauca (Linnaeus, 1758), for which the larvae of relatives of bloodsucking mosquitoes Aedes, Culex were used as
fodder. The article presents the average data of the experiment conducted on these species.

As a result of scientific research, analyzing the value of the biological control method proposed by many
research scientists, the value of natural bioregulators - predatory insects that affect the constant maintenance of the
pest insect population.
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Introduction. Bloodsucking mosquitoes have a harmful effect on pathogens ofparticularly dangerous
diseases among people and animals (malaria, anthrax, encephalitis, typhoid, tularemia, pasteurellosis,
etc.). In addition, bloodsucking mosquitoes, attacking mammals of vertebrates, continuously disturb them,
interfere with their proper nutrition and breathing, reduce the work of their life systems, reduces the
productivity of animals and negatively affects the increase in the number of specimen. As a result of
research conducted by researchers ofthe "Institute of Zoology" ofthe MES RK from 2005 to 2011 on the
topic "Dynamics of the number of rare vertebrates living in State specially protected areas"”, along with
environmental factors affecting the decrease in the number of vertebrates, various infectious, chronic
diseases that spread under the influence of endogenous and exogenous parasitic organisms were identified.
Among these parasitic organisms, a special place is occupied by bloodsucking mosquitoes.

Because mosquitoes are a cosmopolitan group with a very high adaptive capacity, so fighting these
blood-sucking insects is currently one of the biggest challenges. The main locus of their distribution is
reservoirs and other lands that have used various chemical preparations up to now and cause great harm to
the environment as a whole. It is determined that many pests are adapted to such conditions and can not be
used in modern conditions [2].

The attention of researchers has long been attracted by representatives of various predatory
invertebrates, which contribute to reducing the number of bloodsucking Diptera [1-5]. Bloodsucking
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Diptera are carriers of pathogens of many human and animal diseases, so the biological fight against them
is one of the urgent problems. Bloodsucking mosquitoes prevent people from breathing, reduce labor
activity, and reduce productivity in animal husbandry.

The study of water bugs is of great scientific and practical importance. Most of them are predators
that feed on the larvae of various stages of development of bloodsucking Diptera in the water and regulate
their number naturally. It has been mentioned by many foreign and domestic scholars in their works.

Beklemishev [6], who studied the biology of Culicidae, said that water bugs were the most effective
regulators in reducing the number of mosquitoes, and Kirichenko [7] calls them restrictions on the spread
of mosquito malaria. Berest [8] said that various water bugs destroy mosquito larvae at different stages of
development and recommended their use. According to Valentyuk, Kovalyuk [9], Sharkov [10], Dubitsky
[11], Shildebayev and Akhmetbekov [12], it was found that the number of mosquitoes in places of mass
reproduction can significantly reduce by water bugs.

Analyzing the literature data, it became known that aquatic Heteroptera live in various reservoirs,
feeding on various aquatic insects, including larvae, dolls and adult larvae of Diptera bloodsuckers.

M aterial and research methods. General entomological research methods (field, stationary,
laboratory) for collecting insects from various reservoirs on the territory of the Charyn State National
Natural Park in the spring and summer were used for field materials [13-16].

Several control experiments were conducted to determine how many larvae and adults ofthe bug feed
on the larvae of bloodsucking mosquitoes per day. 15 experimental works in nature and 17 experimental
control works in laboratories were carried out with the representatives of the Nepidae family: common
water scorpion (Nepa cinerea (Linnaeus, 1758), water stick insect (Ranatra linearis (Linnaeus, 1758),
Naucoridae family's common water creeper (llyocoris cimicoides (Linnaeus, 1758), Notonectidae family's
common water boat man (Notonecta glauca (Linnaeus, 1758), for which the larvae of relatives of blood-
sucking mosquitoes Aedes, Culex were used as fodder.

Experiments were conducted in the laboratory on determination of the place of these predatory
Heteroptera in the bioregulation of the number of bloodsucking mosquitoes. Laboratory and experimental
work was carried out using mosquito larvae and adult specimens of each family species to determine their
bioregulatory role.

These water bugs are widely distributed and are found in the stop-flowing an slow-flowing reservoirs
on the territory of Charyn State National Natural Park. The average data ofthe experiment conducted on
these species is given below.

The results of the research. In accordance with the set goal of research work in the Charyn State
National Natural Park, it was necessary not only to determine the faunal composition of the order of
Heteroptera and observe the features of life, but also to show their practical significance in nature.

The research revealed that the common water boat man (Notonecta glauca) stage | and Il
development of ate larvae of the lower stages of bloodsucking mosquitoes, i.e. the larvae of the family
members Culex and Aedes 16-21 pieces per day, and bugs Il11-V stages of development were fed at 34-46
pieces per day, and bugs Il11-VI stage of development ate larvae of mosquitoes 61-75 pieces per day. Adults
specimen of Notonecta glauca can overwinter and feed on predatory bugs, various aquatic insects and
even sometimes fish fry, which can cause some damage to the fishery. Notonecta glauca often attack their
own brethren, smaller bugs-paddlers, water meters, as well as representatives of other, smaller, related
species ofbugs.

Ammon water creeper (llyocoris cimicoides) | and Il stages of development ate larvae of the lower
stages of bloodsucking mosquitoes, i.e. the larvae of the family members Culex and Aedes 13-19 pieces
per day, and bugs I11-V stages of development were fed at 31-40 pieces per day, and bugs IlI-V1 stages of
development ate larvae of mosquitoes 56-70 pieces per day. Adults specimen of llyocoris cimicoides can
overwinter and feed on the larvae of mosquitoes, as well as the weak chitin of various aquatic
invertebrates: dragonfly larvae, leeches, small crustaceans, etc.

Common water scorpion (Nepa cinerea) - is one of the voracious predators. Common water scorpion
(Nepa cinerea) | and 1l stages of development ate larvae of the lower stages of bloodsucking mosquitoes,
i.e. the larvae of the family members Culex and Aedes 12-19 pieces per day, and bugs IlI-V stages of
development were fed at 32-45 pieces per day, and bugs IlI-VI stage of development ate larvae of
mosquitoes 59-74 pieces per day. Adults specimen of Common water scorpion can overwinter and feed on
the larvae of mosquitoes, as well as the horsefly, dragonfly and beetle larvae.
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W ater stick insect (Ranatra linearis) - is one of extremely active predators. Water stick insect
(Ranatra linearis) | and Il stage of development ate larvae of the lower stages of bloodsucking
mosquitoes, i.e. the larvae of the family members Culex and Aedes 15-23 pieces per day, and bugs
I11-V stages of development were fed at 37-49 pieces per day, and bugs Il1I-V1 stage of development ate
larvae of mosquitoes 71-89 pieces per day. Adults specimen of Water stick insect (Ranatra linearis) can
overwinter and feed on the larvae of mosquitoes, as well as the dragonfly and beetle larvae.

As a result of continuous scientific research, analyzing the value of the biological control method
proposed by many research scientists, the value of natural bioregulators - predatory insects that affect the
constant maintenance ofthe pestinsect population.

As a result of the conducted experiments, it was found that due to the presence ofthe same habitat of
bug and mosquitoes larvae, bugs significantly prevent an increase in the number of blood-sucking
mosquitoes in stop-flowing and slow-flowing reservoirs on the territory of Charyn State National Natural
Park.

Conclusion. Work was carried out in 25 stop-flowing an slow-flowing reservoirs on the territory of
Charyn State National Natural Park in the spring-summer period 2019. 15 experimental works in nature
and 17 experimental control works in laboratories were carried out with the species Nepa cinerea
(Linnaeus, 1758), Ranatra linearis (Linnaeus, 1758), llyocoris cimicoides (Linnaeus, 1758), Notonecta
glauca (Linnaeus, 1758), for which the larvae ofrelatives ofblood-sucking mosquitoes Aedes, Culex were
used as fodder.

The research revealed that the wmmon water boat man (Notonecta glauca) | and Il stage of
development ate larvae of the lower stages of bloodsucking mosquitoes, i.e. the larvae of the family
members Culex and Aedes 16-21 pieces per day, and bugs Ill-V stages of development were fed at
34-46 pieces per day, and bugs I11-V1 stage of development ate larvae of mosquitoes 61-75 pieces per day;
Common water creeper (llyocoris cimicoides) stage | and Il development of ate larvae ofthe lower stages
of bloodsucking mosquitoes, i.e. the larvae ofthe family members Culex and Aedes 13-19 pieces per day,
and bugs IlI-V stages of development were fed at 31-40 pieces per day, and bugs III-VI stage of
development ate larvae of mosquitoes 56-70 pieces per day; Common water scorpion (Nepa cinerea) - is
one ofthe voracious predators. Common water scorpion (Nepa cinerea) stage | and Il development of ate
larvae of the lower stages of bloodsucking mosquitoes, i.e. the larvae of the family members Culex and
Aedes 12-19 pieces per day, and bugs Il11-V stages of development were fed at 32-45 pieces per day, and
bugs Il1-VI stage of development ate larvae of mosquitoes 59-74 pieces per day; Water stick insect
(Ranatra linearis) - is one of extremely active predators. Water stick insect (Ranatra linearis) stage | and
Il development of ate larvae of the lower stages of bloodsucking mosquitoes, i.e. the larvae of the family
members Culex and Aedes 15-23 pieces per day, and bugs IlIl-V stages of development were fed at
37-49 pieces per day, and bugs I11-V1 stage of development ate larvae of mosquitoes 71-89 pieces per day.

Since these species of Heteroptera that live in an aquatic environment are well adapted in the region
where we are conducting research, they can be evaluated as a true bioregulator of these blood-sucking
insects, since the habitat coincides with the growing environment of mosquitoes.

As a result ofthe study, we came to the conclusion that it is possible to solve the problem biologically
by catching predatory species of Heteroptera from places of natural accumulation and sending them to
reservoirs where the larvae ofbloodsucking mosquitoes breed.

T.O.AnTbiHOeK], M.A. EceHbekoBa2, M.B. XXakcbibaeBl
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WAPbIH MEMNEKETT1K ¥1TThl, TABUTN MAPK1 CY LLOMMANAPLIHAAT b
XAPTbINAW LUATTbUWAHATTBINAP (HETEROPTERA) - LLAHCOPIbILL MACANAPAbLL
TABUTW PETTEY WL1/TEP1

AHHOTauus. Makanara Hen3 60/bin oTbiprad 2019 XbINAbly, KEKTEMM-XKa3rbl KeseHgen LLlapblH MeMaekeTnk
ANTTblW, Tabwurm napw TeppuTOpusACbIHAArbsl 25 TOKTay >K3HE >Kail araTblH Cy KOMManapbiHAa Cy >XapTblnai
KaTTblKaHaTTblapAbl 3epTTey X MbICTapbl H3TUXeaHJen 6uopeTTeyLW WK penr

Cy KaHfananapblH 3epTTeyal, rbiNbIMWA X3He MNpaKTUKaiblK MaHbl3bl 30p. OnapfblH 6acbiM  Kenw wn
XKbIPTKbILITAP, ACHW cyfarbl KaHCOPrbllW KOCKAHATTblNapAbiH 3pTYpAi famy caTbiCblHAarbl AepHacingepimeH
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KOPEKTEHLU, COMapAbil, CaHbIH Taburu Typge peTTelar OHbl KenTereH LUETeNAiK XX3He oTaHac ranbiMap es
eubeKTepiHae aTan KepCceTKeH.

>KaHyapnap MeH ajamjap apacblHga aca Kaylwin aypynapgply, (Manspus, cibip >kapacbl, sHuedanuT, CYsek,
TYNApemusl, nactepensie3 XasHe T.6.) KO3AbIPPbILTAPbIH TacbiMasijan KaHcopp™Mil Macanap - 3usiHAbl 3cep eTegi.
CoHbIMeH KaTap, KaHCcOpEbIw macanap CYTKOPeKTi OMbIPTKasbl XaHyapniapEa wabybia xacay apKbuibl Y3[iKci3
Masasiarn, AypbiC KOPeKTeHy, TbiHbIFybIHA Kefepn KenTipin, onapApiy TipLWinik XyienepiHiy, )XyMbICbIH TEMEHAETY
apKblbl, XaHyapnapAbIL, eHiMAINITIH a3aliTbIn, japanap caHbIHbIL, KebetoiHe Kepi acepLu Turisesi.

LapbiH MeM/EKeTTIK YATTbIK Tabwy napk! cy KoliManapbiHgaFbl >kapTbifali  KaTTblKaHaTTbllapabiL,
(Heteroptera) oTpsigbl eKingepiHiy, KaHCOpFbIW Macniapapil, CaHbIH 6MONOrUSAbIK peTTeyderi OpHbIH aHbIKTay YLUiH
3epTxaHasibIK >xaFganaa Taxipnbenep yprisingi. Onapgbly, 6uopeTTeywwinik peni 3p6lp TykbimgacTap TYpiHiL,
epecek JapanapbiMeH MacanapbiHbIL, LEePHICLUH Canly apKbUibl 3epTXaHasiblK Ta)Kipubenik 3epTTey >XYMbICbl
Xyprisingi.

3epTTey HATWDKECIHAE CYy >XapTblnali KaTTbiKaHaTTbUlapabll, 7 TyKbIMAACbIHA XXaTaTbiH 21 Typi aHbIKTanpl.
TabuFatTa 15 TaHK1punGenLL X3He 3epTxaHaga 17 Taklpubemk 6akbiiay XymbicTapbl Nepa cinerea Linnaeus, 1758),
Ranatra linearis (Linnaeus, 1758), llyocoris cimicoides cimicoides (Linnaeus, 1758), Notonecta glauca glauca
Linnaeus, 1758 TYpnepimMeH Xyprisinin, onapFa kopek peTiHae Aedes, Culex KaHcopFbill Maca TybICTapbIHbIL
fepHacingepi naliganaHbingbl. Kaa!mn cywankak kaHganaHbiy, (Notonecta glauca) | xaHe Il gamy caTbicbiHAATbI
JepHacingepi TayniriHe 16-21 paHa Culex neH Aedes TybICbl eKingepiHiy, aepHsangepw, an |-V gamy
caTbicbiHAaFbI AepHacingepi 34-46 gaHa I11-VI caTbigaFbl Maca gepHaangepMeH, an epecek gapanapbl 61-75 gaHa
3pTYpni gamy caTbicbiHiaFbl Maca AepHacingepimeH; Kaalmn xysriw kaHganaHbly (Ilyocoris cimicoides) | xaHe
Il pamy catbicbiHgaFbl aepHacingepi TayniriHe 13-19 gaHa Culex neH Aedes Tybicbl eKinAepiHiL, AepHaCLUAepLU, an
111-V pgamy catbicbiHgaFbl gepHacingepi 31-40 pgana I11-VI catbigaFbl gepHacingepmeH, an epecek pgapanapbl
56-70 paHa apTYpni famy caTbicbiHAaFbl Maca fepHacingepiMeH; Kag!mn xya3riw kaHganaHsit, (Ilyocoris cimicoides)
| x3He Il pgamy catbicbiHaaFbl aepHacingepi TayniriHe 13-19 paHa Culex neH Aedes TybIcbl eKingepiHil
fepHacwgepw, an 11-V gamy catbicbiHgaFbl gepHacingepi 31-40 gaHa 111-VI catbigaFbl gepHacingepmeH, an epecek
fapanapbl 56-70 paHa apTYpni gamy caTbiCbiHgaFbl Maca [epHacingepimMeH; Taskwa Tap!3g! cy wasHbl
KaHganacbIHbIy, | X3aHe |l gamy caTbicbiHaaFbl AepHacingepi TayniriHe 15-23 gaHa KaHcopFbIw mMacanap Culex neH
Aedes TybICbl eKingepiHil, TemeHri caTblgaFbl fgepHacingepimeH, an I1I-V pgamy caTbicbiHoaFbl AepHacingepi
37-49 paHa I11-VI catbigaFbl gepHaangepmeH, an epecek gapanapbl 71-89 gaHa apTYpni jamy catbiCbiHAaFbl Maca
[epHacingepiMeH KOpeKTeHeTiHAEPI aHbIKTaNabl.

Byn xYprisifreH Taxipnbenep HaTWXeciHAe KaHAaanap MeH Maca AepHaanfepLuiy NpLiLK opTackIHbIL 6!p
6onyblHa 6aiinaHbICTbl, LLlapblH MeMEKETTIK YNTTbIK TabuFu napu TeppuTtopusicbiHAaFbl 3pTYpAi TOKTay >X3He
aFbicbl xali cy KoliManapblHAa KaHfananapfbil, KaHCopFbIl Macanapipll CaHblHbIL KebetoiHe enayip Kepepri
XacalTbIHbl aHbIKTangbl. KaHgananap maca fepHaangepll TYpPiHe >K3He CaTbiCbiHA Kapamali, KOpeK pernHfe
nanganaHa 6epeTiHi, an caHbl AePH3CLL MeimepiHe 6alinaHbICTbl eKeHi 6enriw 60/1bIN oTbIP.

XKYprisinreH FouibiMy i3aeHICTepAiL, HITWXKeCiHAE, KenTereH 3epTTeyLli Fanbivaapabil yebilaH 61onornsnbIk
KYpec 34H0LLLL, Maupbi3bliHA Tanfay >Kacaih OTbIpbIN, 3USIHKEC HaceKomgap Monynsumsichl feureiiiH TypakTbl ycTan
TypyFa acep eTywi TabuFu 6UOpeTTeyLUiNep - XXbIPTKbIW HaceKoMAapabll, Malbi3bl aHbIKTabIM, 3epTXaHasbIK
3epTTey XKyMbICTapbl apKblibl A3NeNAeHAT

TYViH cesgep: LLlapbIH MeMIEKeTTIK yNTTbIK TabUFK napw, thayHa, KaHaana, KaHcopFbILL Maca, AepH3CLL.

T.O.AnTbiHG6eK], M.A. EceHbekoBa2 M.B. >XakcbibaeBl
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2 HcTnTyT 30010 MOH PK

BOAHbIE MNONMY>XXECTKOKPbIJIbIE (HETEROPTERA) BUOPETIYNATOPbI
KPOBOCOCOCYLWNNX KOMAPOB HA BOJOEMAX
YAPBIHCKOIo roCyApPCTBEHHOIO HALLIMOHAJIBHOI O NMPUPOAHOI O MAPKA

AHHOTaumsa. OcHOBaHMEM A1 HanucaHWs CcTaTbyM  MOCAYXWAW  pe3ynbTaTbl paboT Mo M3YYeHUto
61OperyMpyoLLEero ponsi BoAHbIX MOMY>XECTKOKPbUIbIX Ha 25 CTOALLMX 1 Ha 6e3HaNOpHbIX BOfOEMaXxX TeppuTopun
YapbIHCKOro rocyfapCTBEHHOr0 HaLMOHaIbHOMO MPUPOAHOro Napka B BeceHHe-neTHeM nepuoge 2019 roga.

ViccnegoBaHve BOAHbIX MOMY>KECTKOKPbUIbIX MMeeT 60MbLUOe  HayyHOe W MPaKTUYecKoe 3HaueHue.
BONbLUMHCTBO 13 HUX ABASKOTCA XULLHMKAMK, TO €CTb NMUTAIOTCH B BOAE SIMHMHKaMM KPOBOCOCOB Pas/IM4HOro cTagust
pasBUTUS 1 PErynvpyroT WX KOMMYeCTBO eCTeCTBEHHbIM 06pa3oM. 3TO OTMETMAM B CBOUX Tpyfax MHorve
3apybeXHble 1 0TEYECTBEHHbIE YUEHbIE.

BpeaHoe BO3/ENCTBME OKa3bIBAOT KPOBOCOCYLLME KOMapbl, MepeHocsime BO36yaMTeneil 0cobo OnacHbIX
3a60/1eBaHNI CPeaun XMBOTHbLIX U NMOAen (Manapusi, cubupckas si3Ba, sHUehanuT, Tud, TynspeMus, nactepenses m
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4p.). BmecTe ¢ Tem, KPOBOCOCHble KOMapbl, COBepLUas HanafjeHue Ha MJIEKONUTaKoLWMX NMO3BOHOUHbIX XXUBOTHbIX,
6ecripepbIBHO 6eCOKOSt WX, CMOCOOGCTBYIOT K HapyLUeHWIO NpPaBWIbHOMO MUTAHUS W OTAbIXa, YMEeHbLUAOT
NPOAYKTUBHOCTb XXUBOTHbIX, OKAa3bIBAOT HEFaTUBHOE B/IUSIHME HA YBE/IMYEHWe YNCNIEHHOCTU 0CO6eiA.

Ha Bofgoemax YapbIHCKOro rocyapCTBEHHOIO HauUMOHa/IbHOro MPUPOLHOro Mapka MpPOBeAeHbI OMbIThbl B
NabopaTopHbIX YCIOBUSIX /151 OMpeAe/ieHnss MecTa NpefcTaBUTeneil oTpsiga MoyXeCcTKOKpbIbIX (Heteroptera) B
610M10rMYEeCKOM PEryIMpoBaHMN KOJIMYECTBA KPOBOCOCYLLMX KOMapoB. [ns onpefeneHns 61operynnpyoLLein ponm
6bl1a nposefeHa n1abopaTopHO-3KCMepUMeHTasIbHass paboTa € MCMOSb30BaHWEM JIMYMHOK KOMapoB M B3POC/IbIX
0cobein Kaxkaoro Bufa cemelicTaa.

B pesynbTaTte uccnefoBaHWs Oblia BbisiBfieHa 21 pasHOBUAHOCTb, OTHOCALLASACA K 7-U CeMeiicTBam BOLHbIX
NoyXXeCTKOKpbIbIX. Ha npupoge 6bino npoBedeHO 15 aKCNepyMeHTa/IbHbIX paboT, B naéoparopun -
17 3KCnepUMeHTasIbHO-KOHTPO/IbHbIX PaboT, KOTopble MpoBogunuce Mo Tunam Nepa cinerea Linnaeus, 1758),
Ranatra linearis (Linnaeus, 1758), llyocoris cimicoides cimicoides (Linnaeus, 1758), Notonecta glauca glauca
Linnaeus, 1758, B KayeCcTBe NUTaHUSI MCMOJIb30BA/IUCL NIMUNHKKN CeMeCTBA KpPoBococyLmx koMapoB Aedes, Culex.
B pesynbTaTe BbISCHWIOCH, YTO /MUuHKA | 1 1l cTagum pasBuTUs 00bIKHOBeHHOrO rnagpiia (Notonecta glauca)
cbefaeT 16-21 nMuMHOK npeacTaBuTenein cemeiictBa Culex n Aedes B cyTku, nmumHka I1-V ctagun passutus -
34-46 nuunHok 111-VI cTagmm komapa, a B3pocsas 0cobb - 61-75 NMUMHOK Pa3/IMYHOro CTaguin pasBUTUS KOMapOB;
JMumMHKa 06blkHOBeHHOro mnasTa (llyocoris cimicoides) | un 1l cTagum pas3sutus cbefaeT 13-19 NNYUMHOK
npeactaBuTenein cemelictea Culex 1 Aedes B cyTku, nmumHKa 111-V cTagum pasButma - 31-40 NIMUMHOK
111-VI cTagun, B3pocnas 0cobb - 56-70 MMUMHOK KOMapOB pasiMyHbIX CTaauiA pasBUTUS; INYNHKA 06bIKHOBEHHOMO
nnasTa (llyocoris cimicoides) | n Il cTagun pa3BuTusa cbegaetT 13-19 nMUMHOK npeacTaBuTenei cemelictea Culex n
Aedes B cyTKu, nnunHka 111-V ctagun passutms - 31-40 nnumHok HH1-VI ctagun, B3pocnas 0cobb - 56-70 AMUMHOK
KOMapOB Pa3/IMYHbIX CTaAUIA PasBUTUSI; YCTAHOB/IEHO, YTO NIMUMHKA MasovyKoobpasHoro BogHoro knona | u 1l ctagum
pasBUTUS B CYTKU CbefaeT 15-23 KpoBOCOCHbIX KomMapoB Culex n Aedes NUTAOTCA NIMUMHKAMM HUXKHeN cTaguu, a
nvunHka H1-V ctagmmn passutus cbegaeT 37-49 nuumHok IH-VI ctagun, B3pocnas ocobb - 71-89 IMUMHOK KOMapoB
pasNYHbIX CTaAUIA Pa3BUTHS.

B pesynbTarte NpoBefeHHbIX 3KCMEPUMEHTOB YCTAHOB/IEHO, YTO B CBS3M C HA/IMYMEM OfHON Cpedbl 06UTaHus
NINYNHOK KJ/I0MOB M KOMapoB Ha TEPPUTOPUN YapbIHCKOro rocyAapcTBeHHOro HauWOHa/IbHOro NMpUPOoAHOro napka
3HAUMTENIbHO MPenATCTBYET YBE/IMYEHUIO KOMMYECTBA KPOBOCOCYLLMX KOMapoB, K/IOMOB B CTOAWMX U B
6e3HanopHbIX Bofoemax. Kak M3BEeCTHO, K/I0Mbl UCMO/b3YIOT B KAYeCTBE NMUTAHUS KOMapoB, He3aBUCMMO OT UX BUaa
N CTaguu, a KONMMYECTBO 3aBUCUT OT KO/IMYECTBA JINYMHOK.

B pesynbTaTte MpOBeAeHHbIX HayYHbIX MCCMefoBaHWiA, MpoaHa/M3vpoBaB 3HayeHVe MeToga 61onornyeckorn
60pbObI, NPeANOXKEHHOr0 MHOMMMW YUYeHbIMU-UCCNEA0BATENAMY, BbISIBIEHO 3HAYEHWe NPUPOLAHbIX 61OPErynaTopoB-
XULLHbIX HACEKOMBbIX, BIVSIOLLMX HA MOCTOSIHHOE MoAfepyKaHue YPOBHS MOMY LMW HACEKOMbIX BpeauTesield.

KntoueBble croBa: YapbIHCKWIA TFOCYfApPCTBEHHbIN HALMOHANbHBIA MPUPOAHLIA Napk, ayHa, K/oMbl,
KPOBOCOCHbIE KOMapbl, JIMYNHKA.
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