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AHHOTauua. Lenb pa6OTbI - n3ydyeHme BMOOBOIro cCoOCTaBa,
OTHOCUTENBLHOMN YUCAEHHOCTN N BUOTONMYECKOrO pacnpeaneneHns

JINYMHOK ManApURHbIX KOMapoB B MecToobnTaHnsAX
BepxHeBOIKCKOM HW3MEHHOCTU n Ha conpepnenbHbIX
BO3BbILWEHHOCTSAX.  OnpepeneHve  BUAOB  MpoBOAMAM MO
MOPONOrMYEeCKUM  MpU3HAKaM W CTPYKTYype  MNOJINTEHHbIX

XPOMOCOM. YCTaHOBJ/IEHO, YTO Ha MU3y4aeMon Tepputopumn obmutaroT
NaTb BWAOB kKoMapoB popa Anopheles: An. beklemishevi, An.
claviger, An. daciae, An. messeae s. s., An. maculipennis s. s.
Komapbl An. claviger 6biin  HangeHbl TOJIBKO B BOogoeme
pooHMKoBoro Tuna. Buabl An. beklemishevi u An. maculipennis

ABNAIOTCA  peakMMm B MecToobuTaHusax  BepxHeBoKCKOM
HU3MEHHOCTW. JIndymHkn  An. beklemishevi npegnoyunTatoT
3aTeHeHHble BOAOEMbl, WX [ONsa cpean Opyrux JIMHYUHOK

ManAapUnNHbIX
maculipennis

KomapoB cocTtasnana 0.7-2.6 %. Komapbl An.
HangeHbl C MOBbIWEHHOW YacTOTOM Ha rpdagax,
OKpY>XaloWwmnx BepxHEBOMKCKYIO HU3MEHHOCTb. Komapbl An.
messeae s. |. npeobnagmann BO Bcex OGuoTomax u  6buIN
npencTassieHbl ABYMSA KpUNTUYeCKMMM Bugammn - An. daciae n An.
messeae. [ond ANYNMHOK An. messeae MOBCEMECTHO MNpeBbilana
gono  An. daciae. YCTaHOBJIEHO, 4yTo BepxHeBoJsIKCKas
HU3MEHHOCTb SIBNISIETCS 30HON MeXBWUAOBOW rmbpuamsaunn An.
daciae n An. messeae. MexBungosble rnbpmnabl 6blIM HandeHbl B
60NbLINHCTBE U3YYEHHbIX MECT BbIMJo4a MaNsApUNHbIX KOMapoB C
yactoTton 0.4-7.8 %.

© lMeTpo3aBOACKUA FOCYOapCTBEHHbLIN YHUBEPCUTET

N3y4yeHne BMOOBOro coCTaBa M OMOTOMMYECKOrO pacrnpefenieHns MansapuinHbIX
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KOMapoB BepXHEBOJIXKCKOW HU3MEHHOCTU rpeacTaBfseT O0SblWON TeopeTUvecKnn wu
NPakTUYeCKUN WNHTepec, Yy4uTbiBasg 3NUAEMUOSIONMYecKoe 3HavyeHne KomMapoB poja
Anopheles Kak MNepeHOCYNKOB TPAHCMUCCUBHbIX 3abosieBaHW 4YesioBeKa W >XKUBOTHBIX.
NccnepoBaHua npowsibix neT B OBWNMPHOM pervoHe BepxHeBOJIKbSA MPOBOAUAN B Nepuon
6opbbbl ¢ Manspuen B 30-50-e rr. XX B. (Eropos, 2011). Nony4YeHHble B 3TU roAbl CBeAEHUS
no cayHe ”n 3KONOrMM ManApPUNHBIX KOMapOB HYXXAATCA B MepecMoTpe B CBA3M C
onucaHneM psfa HOBbIX BUAOB-ABOMHUKOB KoMmnnekca Maculipennis. CoBpeMeHHbIN CrNCOK
BMOOB (ayHbl KOMapoB BepxHeBO/IKbS BKJO4YaeT TOAbLKO ABa Buaa Anopheles:
Anopheles messeae Fal, 1926; Anopheles claviger Meig., 1804 (CmupHoB 1 ap., 2006;
Eropos, 2011). OTCyTCTBYIOT AaHHble O APYrnX BMAaxX-ABOMHUKaxX KoMnnekca Maculipennis,
noMumMmo An. messeae. 3To 00yCNOBMEHO HeoOXOOMMOCTbIO MPUMEHEHUS COBPEeMEeHHbIX
UNTOreHeTUYeCKMX U MONEKYIAPHO-TreHeTUYeCKMX MeTOAO0B AMarHOCTUKWM BMAOB. Hawe
nccnenoBaHne  MansapunHbIX — KOMapoB  BepxHeBO/IKCKOW  HU3MEHHOCTW  MPU3BaHO
BOCMOJIHUTbL 3TOT npoben.

BepxHeBoO/XKCKasA 3aHApPOBO-af/lOBMasibHAsA HU3MEHHOCTb HaXOAUTCH B MOATaeXHOW
NnPUpPoOAHON 30He. B 3TON 30He nepeKkpbiBalOTCA apeanbl psfa WHTEpP30HasibHbIX BUAOB
MansapUnHbIX KOMapoB. BepxHEBOIXKCKas HN3MEHHOCTb NPOCTUPaeTCsa B LLeHTpasIbHOM YacTun
BocTo4YHO-EBPOMENCKON paBHUHbLI U pacnosioXKeHa Ha Tepputopnm MOCKOBCKOW, TBEPCKON U
fAApocnaBckon obnacTten. Penbed HM3IMEHHOCTM CHOPMUPOBAH MOCKOBCKUM OJiefeHEHUEM,
MAOCKNN, C OTAesbHbIMM  XOo/iIMaMn U1 3abosioveHHbIMKM  BNaguHamMu. Tepputopuio
BepXxHEBOJIKCKON HU3MEHHOCTU OKamMaaeT rpynna XoJsiIMOB U rpaf BbicoTon 6onee 200 m:
KnnHcko-OMuTpoBscKas rpaga, Jinxocnaesnbckaa rpsaga, bexeukun sepx, TBepckasa rpsaga
(BarHep, MaHy4apsHy, 2003; HauumoHanbHbIM aTnac..., 2004). Hu3nHHO-60/0THLIN
rnaponaHawadT obycnosnmeaeT 6onbloe pa3Hoobpasne MecCT BbiNoda KomMapoB. Ocobbin
WHTepec npeacTasnser 6uoTonumyeckoe pacnpepeneHne 6AM3KOPOACTBEHHbLIX BUOOB
Anopheles, obuTalWwmx B YCAOBMAX CUMNATPUM U  UMELWUX MNepekpbiBaroLmecs
aKonornyeckmne HMUWK. B nepeyto oyepenb 3TO OTHOCUTCHA K BUAAM-ABONHUKAM ManspUnHbIX
KoMapoB kommnnekca Maculipennis. Buabl 3TON rpynnbl CNOCOOHBI pPa3BUBATLCA B OOHUX
JINYMHOYHBIX BuoTOMax, a W3MeHeHuUe OTHOCUTESIbHOM YUCJIEHHOCTM KOMapoB B
MPOCTPaHCTBE U BO BPEMEHUN MOXET C/IY>KUTb NOKa3aTesieM IKOJI0rM4eckonm crnewmanmnisasmm
3TX 67N3KOPOACTBEHHbLIX BMAOB. Llenbio paHHom paboTbl 6bIIO onpepeneHve BUAOBOrO
COCTaBa, OTHOCUTESIbHOM YUCJEHHOCTM U OBMOTONMMYEeCcKOoro pacnpefenieHns JIMHMHOK
ManspunHbIX KOMapoB B MeCToobuMTaHuMAx BepxHEBO/KCKOMW HU3MEHHOCTU U Ha
conpenenbHbIX BO3BbILLEHHOCTSX.

MaTepuanbl

JIN4nHKKM 4-ro Bo3pacTaAnopheles 6binin cobpaHbl B 2013-2021 rr. B
13 MecToobTaHNAX Ha TeppUTopun BepxHEBOMKCKON HN3MEHHOCTU N B 6 MecToobuTaHmnax
Ha conpefesibHbIX BO3BbILLIEHHOCTAX U rpsgax. Ha Tepputopunm Mockosckon obnactu cbop
MaTepuana nposoaunn B Ceprueso-llocanckoM ropoAckom okpyre: B n. CKOpONyCKOBCKUIA
(56.371336, 38.142528); B TangoMCKOM TrOpPOACKOM OKpyre, B 6moTOmax 3aKas3HUKa
«XypaBnnHaa PoauHa» - a. KocteHeBo (56.725472, 37.770389), o. KyHnnoso (56.730528,
37.757917), n. AnbyTtoBo (56.732556, 37.801722), ao. AmnTtpoBka (56.750167, 37.753944),
O. KocTtonbirmHo (56.722417, 37.866972), a Takxe B AOByx 6uoTomax nrrt. Bepbunkun
(56.540160, 37.585839; 56.540042, 37.588119). Ha Tepputopunm TeBepckon obnactu
BbIBOPKN MansApunHbIX KOMapoB B3ATbl B PXXE€BCKOM MyHUUMMNANbHOM OKpyre, B A. [OpKwu
cenbckoro nocenenHnsa Ntomnsa (56.455049, 33.891225); B r. Teepu (56.797623, 36.043067);
B KaIMHNHCKOM MyHMUMMNaNbHOM OKpyre - B n. YynpuaHoska (56.751500, 36.041028), B .
Ctapoe bpsHueso (56.898383, 35.796668); B KOHaKOBCKOM MyHULWMNa/ibHOM OKpyre - B MrT.
PenknHo (56.638194, 36.294667); B JIMXoCnaB/IbCKOM MYHULMUMANbHOM OKpyre - B [.
bapaHoBka (57.202067, 35.340563), B n. [llpuosepHbin (57.130333, 35.495694); B
CnnMpoBCKOM MYyHUUMManbHOM okpyre - B 4. Cnnposo (57.433425, 34.983388); B r. KawunHe
(57.358139, 37.595000); B KanAsnMHCKOM MyHUUMUMNANBLHOM OKpyre - B 4. Yurunpéso
(57.262528, 37.911056); B r. bexeuke (57.753194, 36.697861); B COHKOBCKOM
MYHUUWNaNbHOM oKpyre - B 4. Hoeble MNopuubl (57.770806, 37.200167). JiInunHok cobmpanm
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MeONLUNHCKON KIOBETOM C TMOBEPXHOCTM BOAbl B MOCTOSIHHLIX BOAOEMax C 0OWMJILHON
npmnbpe>xHo BOAHOW pacTUTENIbHOCTbIO.

MeToAabl

OTNOBJIEHHbIX JINYNHOK (PUKCUPOBASN B CMUPT-YKCYCHOW CMeCU, NMPUroTOBJIEHHON B
COOTHOLWeHUN 3:1. Bnaosy MpUHaLNEXHOCTb MasspUNHbIX KOMapoB YCTaHaB/AMBaAM MO
MopgosIornyeckmum rpusHakam (Fyuesmd n ap., 1970; 3saHuoB 1 ap., 2003) 1 N0 PUCYHKY
ONCKOB  MOJINTEHHbIX  XPOMOCOM. [lapHble  CJIlOHHbIE  >Kefle3bl  U3BJieKanu  nojg
cTepeockonmnyeckmm MukpockornoMm MBEC-10. U3 BblgesieHHbIX CJIIOHHBIX >XeJle3 KOMapoB
rnosyyann BpeMeHHble npenapaTbl MOJINTEHHbIX XPOMOCOM. XPOMOCOMbI OKpalunmsanu 2%-
HbIM JTaKTOALETOPCEMHOM MO CTaHAapTHON MeToauke (MepeBo3knH, 2007). Buaoson cocTas
MansgpuUnHbIX KOMapoB onpenesnsnm C NoMoLLbIO CPAaBHEHUS MOSIMTEHHbLIX XPOMOCOM JINYUHOK
C doToKapTamMuy KapuoTWUMOB MaseapkKTuyeckmx BuaoB Anopheles (CterHunm, KabaHoBa,
1978; Artemov et al., 2018, 2021). ManapuinHble KOMapbl An. messeae s. |. BKAO4YalT ABa
KpunTnyecknx Bupa: An. daciae Linton, Nicolescu & Harbach, 2004 nAn. messeae Fall.,
1926. B kapuoTunax NM4YUHOK An. messeae s. |. pernctpuposanm roMo- U reTepo3nroTHbIE
XPOMOCOMHbLIE MNepecTponku, cneunduyHsle ana 3tmx Bupos (Naumenko et al.,, 2020;
Brusentsov et al., 2023). 'omo-reTepo3uroTbl C WHBEpPCMen NnoJsioBo XpomocoMbl XLlg
BCTPEYATCHA UCKAKYUTENbHO Yy An. daciae, anbTepHaTuBHas umHBepcua XL ummeeTcs y
obonx BuAOOB. [OMO- reTepo3nroTbl C ayTOCOMHOM WHBepcmen 2R; MNPUCYTCTBYIOT B
nonynaumax An. messeaes. s. [omo3urotel 2Ry gnpenctasneHbl y o060oux BUAOOB.

MexBuaoBbix rmbpnaos An. daciae X An. messeae BbIABNSAN MO OAHOBPEMEHHOMY HaINYUNIO
B KapuoTunax retepo3mroT no obeumm uHsepcusam XLg n 2R;. PaHee 6bla10 MOKasaHo, 4TO
4aCTOTbl FOMO- N FreTepo3nroT Mo UHBepCMAM B nonynaumax An. daciae n An. messeae, 3a
OTOENbHBIMA  UCKJIIOYEHUSAMN, 3HAYMMO He OTKJIOHAKTCA OT OXWUAAeMbIX COorjacHo
ypaBHeHU0 Xapaun - BanHbepra (Brusentsov et al., 2023). [Onsa pasgeneHns BUAOB YUCIO
ocoben An. messeae c romo3nrotammn 2Rg g OLLEHUBaAIM HA OCHOBaHWM ypaBHeHUs Xapau -
BanHbepra no opmyne:

b2
c=— ,
4a 5
raec - 4ncao romosnrot 2Rgg (cooTBeTcTByeT 4actoTe p< - N); b - 4umcno
retepo3mrotr 2Rp; (cooTBeTcTByeT 4Yactotel2pqg - N) ;a - 4mcno romosurot 2Rig

(cooTBeTCcTBYeT 4acToTe g2 *N); p Mg - 4acTOThl UHBEpCcUii 2Ry 1 2Ry; N - obuiee 4ncno
ocobeln B BbibOpKe.

OLEeHOYHYI0 HYaCTOoTy KOMapoBAn. messeae s. S. onpenensnm Kak OTHOLIEHNEe CYyMMbl
ocobenn ¢ aTumMm reHoTunamm (a + b + ¢) Kk obwemy 4ymucny Bcex ocobennAn. messeaes. |. B
BblbopKe. B oTAenbHbIX BbibOpKax B c/ly4ae n3bbiTKa reTepo3nroT B JIOKaJIbHbIX NOMYASLMSAX
OLleHOYHas BennyunHa (€) MoXeT ObiTb 3aBblleHa. YYNUTbIBaaN, 4TO pacyeTHOE KOJIMYeCTBO
Bcex ocobenm An. messeae s. s. BMecTe CAn. daciae n MeXxBuUpoBbIMU rmMbpnaaMmm B TakKux
nonynsumMsx He MOXXET MnpeBbllWaTb 4YMcio Bcex ocobenn B Bblbopke. KapuoTunbl OGbian
onpepesieHbl y 3211 NNYMHOK.

Pe3ynbTaThl

Pe3ynbTaTbl LNTOreHETUYECKOro aHanm3a BblIOOPOK ManspuUnHbIX KOMapoB MoKasasnw,
4YTO Ha TeppuTopnn BepxHEBOKCKON HU3MEHHOCTU 0BUTalOT BCE U3BECTHbIE BUAbI (hayHbI
Anopheles ceBepHOn 4YacTum Pycckom paBHUHLI: An. messeae Fall., 1926; An. maculipennis
Meig., 1818; An. beklemishevi Stegn. et Kabanova, 1976; An. claviger Meig., 1804 (Tabn. 1).
Bo BCex W3y4YeHHbIX MecTax BbiMJ0oAa AOMUHUPOBANUN JNYUHKUAN. messeaes. |, 3a
NCKJIlo4YeHneM ogHoro 6uoTona, rae BbisiBAEH TONbKO An. claviger (Bbibopka Ne22). [LaHHbIN
6voTon oOT/AMYaeTCsa OT TUMUYHBIX MeCT BbINJoda KOMapoB kommnnekca Maculipennis.
JIN4nHKN 6bINM OTNOBAEHbI B ABYX KaHaBKax (wwupuHom 20-30 cMm, ranybuHonm 5-12 cm,
ONVHHOM fo 20 M) C NPOTO4YHOW POAHMKOBOW BOAOMN.

An. beklemishevi 6bin BCTpeYeH B I0XKHOM 4acTu BepXHEBOJIXKCKON HU3MEHHOCTU - B
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OByx 6umoTonax 3akKa3HuKa «XXypaBiamHaa poAauHa»; B 6uoTone, pacrnosiodXeHHOM B
nrt. Bepbunku, a TakXe B [OBYX MeCcTOoObUTaHMAX Ha conpefenibHbiX TeppUTOpPUsx
Banganckon BO3BbIWLEHHOCTU U JlnxocnaBnbckon rpagbl (puc. 1). Hona An. beklemishevi
cpeaun opyrux JNYMHoOK B 3TUX buotonax coctasnsana 0.7-2.6 %.

57¢

Bandauckan

§

¢
B60366lIHEHHOCIND _?
&

23
[} 7
Piceg pgﬂﬂ
VCIOBHBIE OB O3HAYEHHA 064 gaf 5 -p
1-34 - Homep 6vibopxu xomapos ’ - An. daciae m\ﬂuﬁ‘p .\
* - An. messeae s. s. . - An. beklemishevi .,mt‘c‘& \ o}
A maculipennis s. s Q- claviger ‘ \ 1:2000000

Puc. 1. BugoBsoi cocTaB MansapuHbIX KOMapoB B MecTax cbopa JIMYNHOK Ha
TeppuTopun BepxHeBOIXKCKON HU3MEHHOCTU N Ha conpefesibHblX BO3BbILLEHHOCTAX
Fig. 1. Species composition of malaria mosquitoes in larval collection sites on the
territory of the Upper Volga lowland and adjacent uplands

Tabnvua 1. Bnposoi cocTaB ManspuinHbIX KOMapoB B N3Y4YeHHbIX brnoTonax
BepXHeBO/HKCKON HU3MEHHOCTU U conpeenbHbIX TEpPUTOpUI

BuoTon [aTta cbopa Bupgoson coctas (4mcso ocoben)
An. An. An. bekle- An.
messeae s. maculipe- mishevi claviger
l. nnis s. s.

MockoBckasa o6n.

n. Ckoponyckos-ckun, 21.07.2016 51 30 0 0

npya

0. KocteHeso, npyn 11.06.2019 - 275 0 0 0
04.07.2020

AO. KyHunoso, npyn 12.06.2019 - 265 0 0 0
30.07.2019

a. AnbyToso, npya 13.06.2019 - 452 0 0 0
31.07.2020

O. Omntposka, npyn  26.06.2019 128 0 1 0
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a. Koctoneiruyo, npya 31.07.2019 - 487 2 5 0
23.05.2021

nrt. Bepbunkun, 05.08.2020 - 251 1 1 0

Kapbep 03.08.2021

nrT. Bepbunku, 03.08.2021 0 0 0 130

POOHUK

TBepckas obn.

0. Fopku, 3aBoab p. 05.08.2013 119 2 1 0
Boarn

r. Teepb, Npyna 21.08.2016 120 1 0 0
n. YynpusaHoska, npyn 21.06.2020 98 2 0 0
nrt. PeakuHo, npyn 22.06.2020 51 0 0 0
4. Ctapoe bpsaHueso, 22.06.2020 77 31 0 0
npya

0. bapaHoBka, npya 02.07.2021 80 15 0 0
a. Crninposo, npya 03.07.2021 46 15 1 0
r. KawwuH, npyn 31.07.2021 101 0 0 0
O. Yurupéeo, npyn 30.07.2021 97 7 0 0
n. NMpuno3epHbin, 03epo 04.07.2021 101 4 0 0
r. bexeuk, npyn 13.08.2021 65 0 0 0

0. Hosble Topuubl, 14.08.2021 94 4 0 0
npyAa

Komapbl An. maculipennis 6binn obHapyXeHbl B 12 MecToobuTaHUsaX KakK Ha
TeppuTopun BepXHEBO/IKCKON HU3MEHHOCTW, TakK U, B 0COBEHHOCTW, Ha comnpenenbHbIX
BO3BbILWEHHOCTAX U rpagax (puc. 1). JINMUHKKM [aHHOroO BMAa pas3BuBasNCb BMeCcTe C
KoMapaMun An. messeae s. |. Oona ocobenn An. maculipennis B MOCTOSAAHHbIX JINYUHOYHbIX
6brnotonax BapbupoBana oT 1 go 37 %. MakcMMasibHble WHAEKCbl OOMWHUPOBAHUSA 3TOrO
BMAa OTMeyYeHbl B buoTonax KnnHcko-AMmutposckon rpagbl (37.0 = 5.4 %; Bbibopka Ne 1), a
TakXe B panoHe Jluxocnaenbckon rpsaabl (28.7 £ 5.3 % n 24.2 = 5.4 %; Bbibopku Ne 27 1 29
COOTBETCTBEHHO).

B M3y4YeHHbIX HaMM MeCTax BbIMNJA0Aa MaNSAPUNMHBLIX KOMApPOB Ha TeppuUTopumn
BepXHEBOMKCKON HU3MEHHOCTU U OKPYXXaloLWMX BO3BbILLEHHOCTEN AOMUHUPOBANN JINHUHKN
An. messeae s. |. lona An. messeae s. |. BapbupoBana ot 63 0o 100 %.

Hann4ymne npeummarvHalbHbIX CTagun KoMapoBAn. messeae s. |. obycnosneHo
onpefeneHHbIMKU  3KONMOrMYeCKMMKU MNapaMeTpaMm MeCcT Bbinaoga. [Ond  MOCTOAHHbIX
BOOOEMOB, B KOTOpPbIX HaWgeHbl KoMapbl An. messeae s. |., xapakKTepeH chepytowmnin
Anana3oH 3KONIOMMYECKUX XapaKTepucTuK. BopopoaHbIn MokasaTenb Konebnetcs B
Anana3oHe OT HenTpanbHoro nOo cnabowenovyHoro - 7.22-8.85. T[lokasaTenu
3NEeKTPONPOBOAMMOCTM MUKPOCUMEHC Ha CaHTUMETP (Us) n obuwen oonnm MMHEpPaoB N CoNen
B BoAe (ppm) BapbupoBanu B AnanasoHe 156-550 n 78-275 cooTBeTCTBEHHO. BCe BogoeMmbl,
B KOTOPbIX BbIIN HanOeHbl MNYUHKN An. messeae s. |., XxapaKTepun3yTcs CXOAHbIM COCTaBOM
BOOHOM pacTUTENbHOCTU. B 3Tux BOgOeMax Mnpom3pacTann: POroSIMCTHUK MNOrPy>KEHHbIN
(Ceratophyllum demersum L.), ypyTb kKonocuctasa (Myriophyllum spicatumL.), poros
wupokonucTHoln (Typha latifolia L.), poect nnasawowunin (Potamogeton natans L.), 4acTyxa
nogopoxHukosasa (Alisma plantago-aquatica L.), anopes KaHanckas (Elodea canadensis
Michx.), xBow, TonsaHon (Equisetum fluviatile L.), cntHAr 6onoTHbin (Eleocharis palustris L.),
BOoOOKpac 06blkHOBEHHbIN (Hydrocharis morsus-ranae L.), pscka (Lemna sp. L.), OMeXHUK
BoaHbIN (Oenanthe aquatica L.), kamblll o03epHbI (Schoenoplectus lacustris L.),
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noaMapeHHnK 6onoTHbIN (Galium palustre L.). BbiCcOKass MAOTHOCTb JINYMHOK BbISIBIEHA B
CKOMJIEHNSAX HUTYaTbIX Bogopocnen poga Cnuporupa (Spirogyra). B TedeHue ce30Ha
pPa3MHOXeHNA CTabMNbHOCTb 3KOJIOMMYECKUX XapaKTEPUCTUK BOOOEMOB MOXXET HapyLlaTbCA
rnog BJIMSHMEM KaK 3HAOMEeHHbIX MPUYMH, Tak W aHTponoreHHbix dakTopoB. Haubonee
BECOMYIO POJlb B U3MEHEHUWN MPUrOAHOCTU BOAOEMOB AJ18 MPOXKUBAHUS JINHMHOK OKa3bliBaeT
TpaHchopMaLmsa BOOHON U OKOJIOBOAHOW PacTUTENbHOCTU. CHUXKEHNE MJOTHOCTU JINYNHOK
Anopheles HeonHokpaTHO Habnwoganocb NpM  aKTMBHOM MMOBbLILWEHMW B BOJOEMAXx
4YnCNeHHOoCTK cBobogHoNNaBatoWmMxX pacteHunn (Lemna ssp., Cladophora ssp. n ap.) n peskom
yMeHbLUeHNN CBOOOOHOW OT pacCTeHW BOAHOM MOBEPXHOCTU. B 0OHOM M3 KOHTPOJIbHbIX
BOJOEMOB 3aKa3HMKa «XXypaB/anHas poAuHa» Mbl Habnwgann wuc4yesHoBeHWE JINYUMHOK
An. messeae s. |. nocne Toro, Kak 6bepera NoABeprinCb BblKallMBaHWIO, B pe3ysibTaTe Yero
ncyesNnnm nMnpakTUYeCcKM BCe TMpeacTaBuTenn cBobogHoMMaBalOWMX U YKOPEHSOWMXCS

pacTeHuA.
Ha ocCHOBaHWM UNTOreHeTMYeCcKoro aHanamsa Hamu OblI0 YyCTaHOBJIEHO, 4TO B
N3y4YeHHbIX MecToobuTaHuax KoMapbl An. messeae s. |. npepcTaBfeHbl OBYMA BUAaMU-

ABOMHUKaMK: An. daciae n An. messeae s. s. Pac4eTHas 0N NMYNHOK An. messeae s. S. BO
Bcex 6uoTonax BapbupyeT B AnanasoHe 57.5-96.9 %, 4TO cCBUAETENbCTBYET O
AOMUHUPOBAHMN KOMapoOB 3TOro BuAa.

N3y4yeHne XpPOMOCOMHOro cocCTaBa JIMYMHOK MO3BOSINAO OMpefesnTb YPOBEHb
MeXXBMAoBoMN rmbpmnansaumm mexny An. daciae n An. messeae s. s. MexxBnaosbie rnbpuabl
An. daciae x An. messeae 6binn HangeHbl B 16 U3 19 M3yYeHHbIX NMYNHOYHbLIX BLMOTOMNOB.
Hona mexxsnaosbix rmbpnaos B 6uotonax BapbupoBana oT 0.4 0o 7.8 % (Tabn. 2).

Tabnuua 2. Jonsa KomapoB An. daciae, An. messeae s. s.  nx rmbpnaos cpeamn
NINYNHOK An. messeae s. |. B MecToobuTaHnsAax BepxHeBOIXKCKON HU3MEHHOCTU 1~
conpenenbHbIX BO3BbILLEHHOCTEN

MecToobuTaHne Yucno PacyeTHble 4acTOTbl BUAOB U X rubpnaos, f £ St (%)

(Homepa ocoben -

BbIGOPOK) An. daciae An. messeae s. s. Mrmbpnabl
Ckoponycko- 51 13.7 £ 4.8 82.3 5.3 40=x2.7
BCKMA (Ne 1)

KocTeHeBo (Ne 275 164 £ 2.2 83.6 x 2.2 0

2-4)

KyHunnoso (Ne 265 16.6 + 2.3 82.6 £ 2.3 0.8 0.5
5-7)

AnbyTtoBo (Ne 8- 452 19.2+19 78.8 1.9 2.0=x0.7
13)

OMmntpoBka (Ne 128 18.7 £ 3.5 80.5+ 35 0.8x0.8
14)

KocTonbirmHo 487 154 +£2.7 82.5+x1.7 2.1+0.6
(Ne 15-19)

Bepbunku (Ne 251 31.9+2.9 66.9 + 3.0 1.2+0.7
20-21)

Fopkun (Ne 23) 119 17.6 £ 3.5 79.0 = 3.7 3417
TBepb (Ne 24) 120 25.0 4.0 70.8 £ 4.2 42 +1.8
YynpusaHoBKa 98 3.1+£18 96.9 + 1.8 0

(Ne 25)

PenknHo (Ne 26) 51 21.5+5.8 70.7 £ 6.4 7.8+ 3.8
Ctapoe bpsH- 77 26.0 £ 5.0 72.7 £ 5.1 1.3+x1.3

ueBo (Ne 27)
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bapaHoBka (Ne 80 33.8 £5.3 599 £55 6.3 2.7
28)
Cninposo (Ne 29) 46 13.0+5.0 87.0 £5.0 0
KawwnH (Ne 30) 101 14.8 = 3.5 81.2 £ 3.9 40=x1.9
Yurupeso (Ne 97 10.3 = 3.1 85.6 £ 3.6 41x20
31)
Mprno3sepHsbiin 101 28.7x45 68.3 4.6 3.0x1.7
(Ne 32)
Bexeuk (Ne 33) 65 123 +4.1 86.2 4.3 15+15
Hosble MNo-puubl 94 18.0 £ 4.0 80.9 £4.1 11+1.1
(Ne 34)

OO6cyXxpeHue

Mony4yeHHble HaMW AdaHHble MNO3BONAKT YTOYHUTb BUAOBOM COCTaAB MaNAPUNHbIX
KOMapoB, obuTalowmx Ha Tepputopum  BepxHEBOJIKCKOM  HWU3MEHHOCTU. Bupgbl
An. beklemishevi, An. daciae w An. maculipennis He BXOAWAN B UMEKLWNNCA CNNCOK BNOOB
BepxHeBosmxkbsa (Eropos, 2011). Brnepsble yCTaHOBJ/IEHbl MeCTa BbIMJI04Aa KOMapoOB 3TUX
BMAOB. [Ml0OKasaHo, 4TO pa3BUTME JIMHYNHOK BUAOOB-OABOMHWKOB KoMmjaekca Maculipennis Ha
M3y4YaeMon TeppuTopuu NPONCXoauUT B OOHUX N TeX e BoJoeMax. BmecTe c TeM BbIIB/IEHDI
ocobeHHOCTN BroTonMYeckoro pacnpeneneHns pasnyHbiX BUAOB MaAPUNHbBIX KOMapPOB.

An. claviger 6bln HafeH B MeCTe BbIXOAA IPYHTOBbIX BOJA B OKPECTHOCTAX MrT.
Bepbunku (TangooMckuni ropodckom okpyr MockoBckon obnactu). MoCKoNbKY OaHHbIN BUA
npeanoymTaeT XOJIOAHbIE MPEeCHble BOAOEMbl C MPOTOYHOW BOAOMW, COBMeCTHOe obuTaHue
An. claviger c Bugamun komnnekca Maculipennis HabniogaeTcsa KpaliHe peako.

An. beklemishevi saBnaeTca caMblM Ce€BEPHbIM BUAOM Cpein MansipUuMHbIX KOMapoB.
3ToT BuA obmntaeT Ha 3abB0N0YEHHbLIX TEPPUTOPUAX B 30HE XBOMHbLIX M CMELUaHHbIX JIeCOB
(Novikov, 2016; CoboneBa n gp., 2020). Camble 10XKHble MECTO0BUTaHMA AaHHOro Bnaa 6biin
HangeHbl Ha Tepputopun Mewepckon HU3MeHHocTM (JlomaTmH wn  gp., 2020).
An. beklemishevi npuypo4eH K cneunpuyeckuMm mMectoobruTaHusaM, ero apeas He sBAsSETCS
cnnaowHbIM. BbrnoTtonel, B KoTopbix 6bl1 0BHapyxeH An. beklemishevi, xapakTepusyTcs
MOBbILLEHHOW 3aTEHEHHOCTbIO U OTHOCUTESIbHO HU3KOW MAOTHOCTbIO JIMYHNUHOK MansipUmHbIX
koMapoB. Hanpumep, Bogoem B nA. OAmunTpoBKa (Bbibopka Ne 14) OKpy>Xe€H CMIOLUHbIM
KOJIbLLOM U3 ApeBeCHO-KYCTapHUKOBOW pacTuTenbHOCTU. beper Bogoema B 4. KOCTONbIFMHO
(BoIGOpkM Ne 17-18), B KOTOpOM mpoBoAwacs cbop NMYMHOK, TakKXe 3aTeHEH WBOBbIMU
KyCcTapHuUKaMu Salix spp. W poro3oM LWNPOKOAUCTHbIM Typha latifolia L., 1753,
npouspacTaowmm B 60sbLLIOM KonndecTBe BAOJIb Beperoson nuMHUKN. PaHee 3Koform4yeckme
npeanoyYTeHns coBMecTHO obuTatowmx koMapoB An. beklemishevi wAn. messeae s. |.
nccaenoBasn B PasfiMyHbIX JIMHMHOYHBIX BMoTONax B monme p. YynabiM Ha tore 3anagHon
Cubupn (MepeBo3knH n gp., 2009). JinduHkm An. beklemishevi 6binn obHapy>XeHbl C
MOBbLILLIEHHOW 4YaCTOTOW B MeJIKOBOOHOM 3aTeHeHHOM BojoeMe. B oTKpbITbIX MporpesaeMbiX
BoJgoeMax  OOMUHWPOBAsIU KoMapbl An. messeaes. |. Wmewwurecs p[faHHble O
reorpanyeckoMm pacnpocTpaHeHumn An. beklemishevi cBnaeTenbCTBYIOT O TOM, 4YTO lOXKHas
4aCTb apeaJsia 3TOro Buaa B NOATAEXHON 30He PyCcCKOM paBHWUHbI MMeeT pparMeHTapHbIN
XapakTep, Kpaesble NoNyAaLnUmM MasioYUCTIEHHbI M YaCTUYHO U30JIMPOBaHbI APYr OT Apyra.

MansapuinHbiin KoMap An. maculipennis C BbICOKOA 4YacTOTOW BCTpeyaeTcs B
MecToobnTaHUsaX B LEHTpe N Ha tore Pycckon paBHWUHbI (CTerHumn, 1991). Mo-Bnanmomy,
pacnpocTpaHeHU0 3TOro BMAA Ha CeBep TaeXHOW 30Hbl MNPensaTCTBYIOT HU3KUE
TemnepaTypbl 3MMOBKU B COYETaHMUN C KOPOTKUM PenpoayKTUBHLIM Ce30HOM. B HacToswee
BpeEMS B YCNOBUAX MOTEMNEHUSA KAMMaTa MPOUCXOAUT pacluMpeHue apeana 3TOro Bmaa Ha
ceBep M Ha BOCTOK, Ha CpegHuin n KOxHbin Ypan (Novikov, Vaulin, 2014). CorsnacHoO Halium
OaHHbIM, B Kapenuu Bna NnpoaBuHyncs Ao 64 napannenun. Camas ceBepHas nonynsaumns aToro
BMAa HanaeHa B OoKpecTHocTAX r. Kemb (MepeBo3kuH 1 ap., 2012). KpoMe COBOKYMHOCTMU
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abrnoTunyeckux hakTopos, NnpoasmxeHne An. maculipennis Ha cesep 1 BOCTOK lManeapKTuKu
MOXeT cOepXUBaTb KOHKYpeHUUs ¢ kKomapamu An. messeae s. |. Komapbl An. messeae s. |.
OTHOCATCHA K TOJM30HaNbHbIM BUAAM W LWMPOKO pacnpocTpaHeHbl B  Pa3fINYHbIX
NaHpwadTHO-KNMMaTnyecknx 3oHax Espasuum. He cnydaiHo y KomapoB An. messeae s. |.
BblIBJSIEH CaMbll1 BbICOKWA YPOBEHb XPOMOCOMHOIO NOJIMMOPMM3Ma Mo CPaBHEHUIO C APYrnMin
npenctasmTenamm rpynnel Maculipennis (CterHuin n gp., 2016).

Pe3ynbTaTbl BbINOJIHEHHOIO0 HaMW LUUTOreHeTUYeCKOro aHasjimsa rokasanum, 4To
KoMapbl An. messeae s. |. npencrtaBneHbl ABYMA BUAAMU-ABONHUKAMWU C HEMOJHON
penpoaoyKTuUBHOW u3onsaumen - An. daciae wnAn. messeae s. s. Apeanbl 3TUX BULOB-
OBOMNHWKOB MNepeKkpblBaloTCs B LeHTpe Pycckon paBHMHBLI (Naumenko et al., 2020). Hamn
yCTaHoBsIeHO, 4TO o0ba BuMAa BCTpedalwTCs BO Bcex 6uoTonax BepxXHEBOIKCKOM
HU3MEHHOCTN W conpefenbHbiX TeppuTopun, rae npoucxXoguT MaCCOBbIA  BbIMAOA
MansapunHblX KoMapos (cM. Tabn. 2). ToyHble AaHHble O COOTHOLWEeHUW [BYX BWAOB B
COBMECTHO 3acefneHHbix 6uoTonax p[aeT TONbKO MOJIEKYIAPHO-FrEHETUYECKUA aHaNn3.
[NaBHbIM TaKCOHOMUYECKUM TMPU3HAKOM  CJYXXUT HYKNEOTUAHbLIA COCTaB BTOPOro
BHYTpPEHHero TpaHckpunbupyemoro cnencepa ITS2 knactepa pubocomHon OHK: HangeHo 5
Mo3nunin, Mo KOTOPbLIM NMelTCa oTanuuna y aAByx snaos (Nicolescu et al., 2004; Naumenko et
al., 2020). MonekynapHO-reHeTUYeCKY0 ANArHOCTUKY YCJIOXKHSAET noammopcdusMm no 3 u3
3TUx no3nunin, obHapy>xeHHbI Yy An. daciae (Brusentsov et al., 2023). Mo HaweMy MHeEHUIO,
Ons onpegeneHus reorpaduyeckoro pacrnpocTpaHeHns BUAOOB-OBOMHWUKOB An. daciae wn
An. messeae s. S. MOXXHO MCMNOJIb30BaTb pe3ysibTaTbl aHaJM3a XPOMOCOMHON U3MEHYNBOCTN.
ConocTaBsieHVe [aHHbIX MOJIEKYIAPHO-TrEHETUYECKOr0 U LUUTOreHeTM4eckoro aHasmsa
rnokasaso, 4To 0b6a BuAa ABNATCA XPOMOCOMHO nonmmopdHbIMK (Brusentsov et al., 2023). B
nonynaumax obonx BMaoB uMmernTcsa obwine n sugocneumngpuyieckme nieepcun. MHeepcmsa Xbg
BCTpeYaeTCcs C BbICOKOM YacToTonm Yy An. daciae, HO MNpakKTU4eCcKu OTCyTCTByeT Y
An. messeae s. s. C opyron CTOpPOHbI, ayTOCOMHas nHBepcuna 2Ry WMPOKO npencrasieHa B
nonynaumax An. messeae s. s. Ha CeBepe 1 B LEeHTpe BUOOBOro apeana, HO KpaiHe penko
BCTpevyaeTcs B nonynauusax An. daciae (no-smgMMomy, TONbLKO B rerepo3vrorax y
MeXBNOoBbIX rmbpuaos). Hanmyme romo- v retepo3vrotT no wuHeBepcuam XlLg m 2R;
[oKa3blBaeT, 4To ob6a BMAa MPUCYTCTBYIOT BO BCeX BoAdoeMaX, rae ecTb JINYUHKK
An. messeae s. |. Bbicokast YacToTa roMo- U retepo3uroT 2Ry; n 2Rg; (Bbiwe 50 % BO BCex

6ruoTonax, kKpome bapaHOBKM ” OTAeNbHbIX BbIOOPOK B Bepbunkax un KocTeHeBo)
CBUOeTenbCTBYET O AOMUHUPOBAHUN An. messeae s. S. Hag An. daciae. Cpegn roMo3nroT ¢
nHeepcuamn XL; n 2Rp 4YaCTb KOMapoB OTHOCUTCA KANn. messeae s. S., a 4aCTb - K
An. daciae. OnpefennTb BUOOBOW CTaTyC 3TUX JINYNHOK BO3MOXKHO TOJ/IbKO MOJIEKYISPHO-
reHeTn4eckuMun Metogamum. Ho MOXXHO paccymTaTb AOJI0 FOMO3UroT 2Rgg An. messeae s. s.,
ncnonb3ya ypaBHeHMe Xapau - BanHbepra, koTopoe SABASieTCS OTNPaBHOW TOYKOWM AONA
aHanM3a reHeTU4Yeckom CTPyKTypbl nonynaumm (MusotoBckui, 2021). PaHee 6bis0
MoKasaHo, 4TOo B BOSbWKMHCTBE MNoONynAuun An. messeae s. s., obuTalWmMX B YCINOBUAX
cmMmnaTpun € An. daciae, OTCYTCTBYIOT 3Ha4MMble OTKJ/IOHEHUS YacTOT MHBEPCMOHHbIX
reHOTUMOB OT COOTHOLWeHus Xapaun - BanmHbepra (Brusentsov et al.,, 2023). 3Has 4ucno
reteposnroTt 2Rp; n romo3mroTt 2R;1, MOXXHO AaTb BEPOATHOCTHYIO OLLEHKY YMCJla FOMO3UTroT
2Rgg Yy An. messeae s. s. Mo NpuBeAeHHON Bbille ¢opMmyse. PaccymTaHHble HAMU YacCTOThl
romMo3nroT 2Rg g Mo3Bosinan onpenennTb COOTHOLWEHue An. messeae s. s. WANn. daciae B
JINYNHOYHBIX BrnoTonax (cm. Tabn. 2). CnegyeT 3aMeTUTb, YTO B HEKOTOPbIX BblbOpKax
OLLeHOYHOe 4YUCSI0 roMo3UroT 2Rpg OKasanoCb 3aBbllUeHHbIM, MOCKOJIbKY CyMMa ocoben
oboux Bmaoos npesbiwaeT obbem BbIOOPKWU. B 3TMX C/Ayy4asx KOAMYECTBO FOMO3uUroT 2Rgg
orpaHmMYnan TakK, 4Tobbl cymMMapHas 4acTtoTa ocoben An. messeae s. s., An. daciae n ux
rmbpngoB He npesBbiwana 100 %. HekoTopoe mnMpeBbilLEHNE OLEHOYHOrO Yucjia roMo3nroT
2Rpo Y An. messeae s. s. MoxeT 6bITb 00yc/ioBnieHO ownBKom BbIBOPKN NNBO 3KCLLEeccoMm
reTeposnroT o BoO34encTBMEM (aKTOPOB MNOMYAAUMOHHOW OWMHaMUKKM (Hanpumep,
3¢ hekTOM CBEPXOOMUHUPOBAHNSA B JIOKAJIbHbIX MONYAALMNSAX).

Mony4yeHHble OaHHble CBUAETENbLCTBYIOT O TOM, YTO B GO/SIbLUMHCTBE MECTOObUTaHWN
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BepxHEBO/IKCKON  HU3MEHHOCTW  MNPOUCXOAUT  MEeXBUAoOBas  rmbpmavsaums,  4YTO
noaTBep)aaeT BbiBOA 00 WMX HEnosHOM penpoaykKTUBHOW un3onauum An. daciae w
An. messeae n Haln4ynn reHeTUYECKOM NHTPOrPECCUN Y 3TUX BUAOB-ABOMHUKOB (Brusentsov
et al., 2023). Pe3ynbTaTbl MNOJIHOFEHOMHOIr0 CEKBEHNPOBaHUS An. daciae n An. messeae s. s.
nokasannm, 4to go 20 % ocobenn oboux BMOOB B 30HaAX CUMMATpUM mMelT rmbpuaHoe
npoucxoxgeHne. B To e BpeMsa CpaBHEHWE TEeHOMOB CBUAETENbCTBYET O TJyOOKNX
pasnMyYnax HyKJIeoTUAHOro0 CoCTaBa MOJIOBbIX XPOMOCOM An. daciae n An. messeae s. s., 4TO
obecneynBaeT ob6ocobneHHoCcTb nx reHodpoHaoB (Naumenko et al., 2020).

3aks4yeHue

B pe3ynbTaTe npoBeLEeHHbIX WCCAeA0BaHUA HaMW YCTaHOB/EH BWUAOBOW COCTaB
ManspUNHBIX KOMapoB B BnoTonax BepXHEBOJIKCKON HU3MEHHOCTU N OKPY>KaloLWMX ee rpasg
M BO3BbllWEeHHOCTeNn. dayHa MaNApUHbIX KOMApoB MNpeAcTaBileHa MATbO BUOaAMU:
An. beklemishevi, An. claviger, An. daciae, An. maculipennis s. s., An. messeae s. s. Komap
An. claviger aBnaeTcs y3kocneymnaandnpoBaHHbLIM BUOOM, 0buTaeT B BOJOEMax POAHNKOBOIO
TUMa N IKONOrMYEeCKN N30JINPOBAH OT APYrUX MansgpUnHbIX KOMapoB. YeTbipe KpUnTu4ecKmnx
BMAa Komnnekca Maculipennis pa3BMBalOTCA COBMECTHO B JIMYMHOYHbLIX BuoTonax.
Monynauwun An. beklemishevi nmeloT o4arosoe NpoCcTpaHCTBEHHOE pacnpeaeneHne. Komapsl
3TOr0 BMAA XapaKTepusylTCHd HU3ZKONW OTHOCUTESIbHOW YUCAEHHOCTb B JINYMHOYHbIX
6rnoTonax M MpeanoYnTaloT 3aTeHEeHHbIe MecTa Bbinsoga. An. maculipennis s. s. aBnseTcs
cy64OMMHAHTHLIM BMAOM M C Haubonblleln 4aCTOTOW BCTPEYaeTCs Ha BO3BbILLEHHOCTAX.
Buabl-0BOMHUKK An. messeae s. s. WAN. daciae pacnpocTpaHeHbl MoBceMecTHO. Bo Bcex
COBMECTHO 3KCrmJayaTupyembix 6uotonax [OMUHUPYET An. messeae s. s. OTCyTCTBUE
brnoTtonn4yeckorn noppasfenieHHOCTU CBUAETEeNbCTBYET O 3HAYUTESIbHOM MepeKkpbiBaHUMU
3KONIOrMYeckux Huw Yy An. daciae wnAn. messeae s. s. O4eBUOHO, 4TO 3TW HeOABHO
pasaenuBLUMECs BUAbI HAXOOATCA Ha paHHEM 3Tane 3KoJ0rndyeckon guesepcugpukaumn. 06
3TOM e CBUAEeTEeNbCTBYET HEMNOJIHAsA PenpoayKTUBHasa M300ALUMA 3TUX BUAOB. PaKTUYECKN
BCA TeppuTopusa BepxXHEBO/HKCKON  HU3MEHHOCTM  SABASETCH  30HOW  MEXBUAOBOM
rmbpunamnsaunm mexny An. daciae n An. messeae s. s.
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Summary: The aim of the work was to study the species
composition, relative abundance and biotopic distribution of
malaria mosquito larvae in the habitats of the Upper Volga lowland
and adjacent elevations. The species were determined by
morphological features and the structure of polytene
chromosomes. It was found that five species of mosquitoes of the
genus Anopheles live in the studied territory. They are An.
beklemishevi, An. claviger, An. daciae, An. messeae s. s., An.
maculipennis s. s. An. claviger mosquitoes were found only in a
spring-type water body. The species An. beklemishevi and An.
maculipennis are rare in habitats of the Upper Volga lowland. An.
beklemishevi larvae prefer shaded water bodies, and their
proportion among other malaria mosquito larvae was 0.7-2.6%. An.
maculipennis mosquitoes were found with increased frequency on
ridges surrounding the Upper Volga lowland. An. messeae s. |I.
mosquitoes prevailed in all habitats and were represented by two
cryptic species: An. daciae and An. messeae. The proportion of An.
messeae larvae everywhere exceeded that of An. daciae. It was
established that the Upper Volga lowland was a zone of
interspecific hybridisation of An. daciae and An. messeae.
Interspecific hybrids were found in most of the studied malaria
mosquito breeding sites with a frequency of 0.4-7.8%.
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