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CE30HHASA AUHAMUKA PENPOAYKTUBHOM AKTUBHOCTW KINELLA VARROA JACOBSONI
B YCNIOBUAX MACEKN ABAUCKOU OBJIACTU

AHHOmMauusi: Hacmosiwee uccriedosaHue nocesieHo ce30HHOU BUHaMUKe pernpodyKmueHoU
akmueHocmu knewa Varroa jacobsoni 8 ycriogusix rnaceku, pacrionioxeHHol e Abalickol obnacmu.
Llenbto pabombl S651570Ch 8bisierieHUe ocobeHHocmell pa3MHOXeHUs1 rnapasuma 6 pas/iu4vHbie
rnepuolbi 200a ¢ y4EMOM curibl MYENUHbIX ceMell U (hbakmopo8 MUKPOKIUMama yrbsl. YcmaHOo8eHo,
Ymo 8 OCeHHUUl repuod (OKkmsbpb) cpedHsis nnodoeumocms caMOK Krheuwja 8 CUSIbHbIX CeMbsiX
cocmasnsem 4,00+0,15 alduya Ha camky, 6 crabbix — 3,78+ 0,16 sAlua. HaHHbIlU noka3amersb
cmamucmu4ecku He omiu4Yyaemcss om JsiemHux 3HadeHuu (p>0,05), oOHako demMoHcmpupyem
8HympucemeliHyto eapuabenbHocmb 8 npedenax 2,42-3,97 sliua/camky, npedrnonoxumeribHO
C85I3aHHYI0 C pasnuyusiMu 8 meMrepamypHOM U 2U2UEHUYECKOM pexume yrbes, a makxe
¢usuonoau4eckuM cocmosiHuem pacrisioda. B paHHeseceHHUUl nepuod (¢ghesparib-mapm), HECMOMps
Ha rosiefieHue rnepebix y4acmkos 3aneyamaHHo20 pacrisioda (8o 200 ssyeek), ypo8eHb 3apaxkEéHHOCMU
cemell ocmasarsics HU3KUM (He 6onee 4%), a donsa becrnodHbix nubo noaubwux camoKk eappoa
Oocmueana 40-100%. BeceHHsisi peakmusauusi pasMHOXeHUs Knewa Habnrodaemcs nuwb npu
cmabunu3ayuu memrnepamypHO20 pexuma 8 yrbe U MOosi8IeHUU Mbiibubl. B amux ycnosusix
rnnodosumocmse 8occmaHaesniugaemcs 0o 3,67 + 0,23 u 3,52 + 0,21 atiya/camky. lNony4yeHHbIe daHHbIe
yKasblealom Ha BbIpaXeHHOe B/IUSIHUE CE30HHbIX U 8HympuceMelHbIX ¢hakmopos Ha
pernpodyKmueHyr cmpameauro rnapasuma u moaym 6bimb y4dmeHbl npu paspabomke achgheKmueHbIX
npozpamMm buoI02UHECKO20 U XUMUYECKO20 KOHMPOJISi 8appoamoa3a.

Knroyeeble cnioea: Varroa jacobsoni, eappoamos, n4yesnuHbil pacriod, nnodosumocme,
CEe30HHOCMb, BECEHHSISA peakmugayusi, MUKPOK/IUMam n4esiuHoU cemMbu, napasumusm.

BBepgeHue

Knew, Varroa jacobsoni npegcraesnsiet cobon obnuratHOro napasmrta MegoHOCHOW Nyenbl U
Npu3HaH oaHUM M3 Hanbonee BPeOOHOCHbIX (PaKTOPOB, YrpoXatLmMx COBPEMEHHOMY NYErOBOACTBY
[1, 2]. Ero Xun3HeHHbIA UMKN TECHO CBA3aH C haszaMn pasBUTUA MYESNIMHOro pacnnoa, NOCKOSIbKY
pa3MHOXEHME KNella MPOUCXOOUT WCKIHYUTENbHO B 3anedaTaHHbIX SYerkax C NUYMHKaMu Unu
KyKOnkamu. OTO onpeaenseT BbIPaXXEHHYH CE30HHYIH 3aBUCMMOCTb PEernpoayKTUBHOM aKTUBHOCTU
napasuTa OT h13MONOrM4eCcKoro COCTOSHNS NMYESIMHOW CEMbMW, COCTaBa Kopma 1 MUKPOKIMMaTUYECKNX
ycnosui B ynbe [3].

BonblWWHCTBO mnccrnegoBaHWA COCPedOTOMEHO Ha u3ydeHun 6Guonornv Bappoa B TEMMbIN
nepvogd, Korga pacnnog npucyTcTBYeT B [OCTAaTOYHOM OObEME W ycnoBusa rHesga Onuskm K
onTuManbHbIM [4-6]. OgHako nepuogbl Nepexoda Mexagy ce3oHaMm — paHHAS BECHA U NO3OHASA OCEHb
— OCTalTCA HEAOCTAaTOYHO OXBAYEHHBIMW C HAYYHOWN TOYKW 3peHuns [7, 8]. 3TK aTanbl XapaKkTepmsyTcs
HecTabunbHbLIMWU TEPMOTUTPOPEXMMaMU, OrPaHNYEHHbIM KONMMYECTBOM WM KayecTBOM pacnnoga, a
Takke M3MeHeHneMm Pu3norormyeckoro ctatyca pabounx nyén. Bcé aTo noTeHumanbsHO MOXET BNUATb
Ha >XM3HeCNnoCcoBbHOCTb, NNOAOBUTOCTL M CTPATErMio PasMHOXEHUSA CaMOK Bappoa, YTo AenaeT Takue
nepvoabl OCOGEHHO BaXKHbIMW AM1s LieNeHanpaBfieHHOr0 MOHUTOPUHIA U ynpaBfieHnsa nonynsuuen
napaswuta [9, 10].
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B paboTte npoBegeH aHanu3 penpoaykKTMBHOIO noBedeHusa knewa Varroa jacobsoni B
paHHeBeCeHHUN (dheBpanb-anperib) U OCEHHUI (aBrycT-okTA6pb) nepmoabl Ha TeppuTopumn Abanckon
obnactn. WccnepoBaHwe npoBOAWMNOCH B YCMOBUSAX peanibHOM nacekn C  NpUMEHEHVEM
MOPONOrMYecKoro M KONMUYECTBEHHOrO aHanusa 3apaxEeHHOro n4yenuHoro pacnnoga. Ocoboe
BHMMaHMWe yaerneHo CpaBHEHUIO PenpoayKTUBHOM akTUBHOCTM NapasnTa B CUIMbHbIX U CNabblX CeMbSX,
a TaKke BbIABNEHNIO MUKPOKNIMMATUYECKMX (haKTOPOB, BIIMSIOLWLNX HA peanusaunto penpoayKTUBHOIO
noTeHumana knewa.

MeTtoabl nccnegoBaHus

MoneBble wuccnegoBanua npoeoaunuce B 2024 rogy Ha 3KCMEpPUMMEHTAsIbHOW MNaceke B
Abarickon obnactu (PerMoH ¢ pesko KOHTUHEHTanbHbIM KnumaTtoMm). HabnogeHusa Benucb B TedeHne
ABYX KINtoYeBbIX CE30HOB:

1) oceHHWIA nepuoa — C aBrycta no okTa6pb;

2) BeceHHUI nepuog — ¢ peBpand no anpene.

[nsa aHanunsa otbrpanucb ceMbmn CpeaHer 1 BbICOKoM cunbl (no kputeputo LWoaHa). OTt6op npob
NPOBOANIICH EXXEMECAYHO B OOHUX U TEX Xe YNnbsix. CunbHble ceMbk cogepxann He meHee 8-10 pamok
C nNyénamum n ctabunbHbIM pacnnogom, cnabble — 4-5 pamok. Cembn He noasepranucb obpaboTke
akapvumMaamu B Te4eHue kak MMHuMyM 60 gHen 0o Havana uccnegoBaHus.

N3 kaxpgoro ynba otbumpanuce no 30 3anevyaTaHHbIX SYEEeK C MYEnMHbIM  pacnnogom,
HaxoOsALWMXCA Ha CTagunm XUTUHU3AUUW TPYAU U KOHEYHOCTEM KyKomnku. MIMeHHo Ha atom ctagum
PENPOAYKTMBHBIN LIMKI Krewa, Kak NnpaBunio, 3aBepLluaeTcs, 1 MOXHO OOBHEKTMBHO OLEHUTL obLiee
YUCNO OTNOXEHHbIX ANL.

M3 BCKpbITbIX A4EEK U3BIEKANUCb CaMKn Varroa jacobsoni, a Takke UX NOTOMCTBO. [1ns Kaxxaon
AYENKN PErNCTPMpPOBanocs:

— obLyee YnCno OTNOXKEHHbIX ANLL;

—  Hanuyue unm oTCyTCTBUE XM3HECNOCOBHOro NOTOMCTBA;

— KONM4YecTBO caMok 6e3 noToMcTBa (CTEPUNBHOCTD).
CpeaHsis NnnogoBMTOCTb onpeaensanacb no gopmyne:

1 N
P=s > m (1)
i=1

[(Oe nj — KONMYecTBO ANULL OT OOHOMN CaMKU B i-1 S4YENKe;

N=30 — Konn4ecTBO A4YEEK B BbIOOPKE.

PesynbTaTtbl Bblpaxanucb B BUAE CpeaHero apudMeTU4ecKoro 3HaveHusi + CTaHOapTHOro
OTKNoHeHus (SD). [Anga oueHKkn OCTOBEPHOCTU pasnuunin ncnonb3osancs t-kputepun CtblogeHTa npu
ypoBHe 3HauumocTn p<0,05.

Pe3ynbTaTbl UCCneaoBaHUN U 06CcyXxXaeHue

B oceHHun nepuop (oktabpb 2024 r.) OGbINO yCTAHOBMEHO, YTO MIOAOBUTOCTb Krewa
COXpaHSAeTCs Ha BbICOKOM YpOBHE. B cunbHOM ceMbe cpefHee KONMMYeCcTBO OTMOXEHHbIX WL, HA OAHY
CaMKy COCTaBWIIO:

Nepnpuas — 4,00 £ 0,15 (2)
a B cnabon:

Mcnagas = 3'78 i 0;

3)

[Mpn 9TOM ypOBEHb 3apaXE€HHOCTM pacnnoga B CUrbHOM cembe npesbiwan 12 %, a B cnabown —
okono 9 %, 4TO oTpaxaeT NyudLyr NPUCNOCobNEeHHOCTL NapasuTta K CTaburibHOMY MUKPOKNUMaTy u
PM3NONOrMyeckoMy COCTOsIHMIO nyén. B Tabnvue 1 npeacTtaBneHbl aHHble MO NIIOAOBUTOCTU B
pasHble Mecsubl. [nogosutocTb gocturana 3,67+0,23 sauu/caMmKy (CUNbHblE CEMbM), YTO He
OTNMYanocb OT NeTHUX 3HaveHun. C yCTaHOBMEHWEM YCTOMYMBOW TENMOW norodbl B anperne,
NOCTYNfIEHNEM CBeXeWn Mbifiblbl U CTabunusaumen MmMkKpoknumaTta, bbina 3adumkcMpoBaHa peskas
aKTMBauusa penpoaykTMBHOM PyHKUMM Knewa (Tabn. 1).

B ceBpane-mapTte Habnoganacb HU3Kaa uUnu OTCYTCTBYOLAA PEenpoayKTMBHAA aKTUBHOCTb
knewa. 1o 100 % camok B oTAenbHbIX Npobax He NPoM3BOAMAM NOTOMCTBA, B APYrMX — OTMevanach
OTKIMagKa HeXN3HECNOCOOHLIX AnL 1 rnbenb HAMA). DTO MOXET ObITb CBA3aHO C pAA0M DAKTOPOB:

— HecTabunbHon Temnepatypon B rHesge (ot 27 go 31 °C npu Hopme 33-35 °C);
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—  AerumToM Ka4yeCcTBEHHbIX BENKOBbIX KOPMOB;
— Manon nnowagbto 3acesa (o 200 syeek Ha ceMblo);
— 0ocnabneHHbIM UMMYHHBIM (POHOM 3UMYIOLLMX MYEN.

Tabnuua 1 — NnogoBnToCcTb cCaMok Varroa jacobsoni B OCEHHWIA 1 BECEHHMI nepuodbl 2024 T.

Mepuoa Twun cembu Cpennsn NNOAOBHTOCTS, Cr. 3apaxéHHocTb, %
anu/camky OTKIOHEHMe
ABrycr CUnbHas 4,12 +0,14 13,1
OkTa6pb cuUnbHas 4,00 +0,15 12,3
OkTa6pb cnabas 3,78 +0,16 9,0
MapTt cunbHas 1,34 +0,22 4.7
Anpenb cunbHag 3,67 10,23 10,9
Anpenb cnabas 3,52 10,21 9,8
BbiBOAbI

1. B oceHHnIn nepnog (okTabpb) NNOSOBUTOCTb CaMOK Krewla Varroa jacobsoni octaétcsa Ha
BbICOKOM YPOBHE, COMOCTAaBMMOM C JIETHUM CE30HOM. OTO yKa3blBaeT HAa COXpaHeHMe 6naronpuaTHbIX
YCNoBUA AN Pa3MHOXEHWUsI Mapasuta npyv HanMyun MOSMHOLEHHOro pacnnoga M cTtabunbHoro
MUKpOKIMMaTa.

2. B koHUE 31Mbl 1 paHHe BeCHOW (dheBpanb-mMapT) HabnogaeTca BblpaXEeHHOE CHKEHNE UMK
NosiHOE yrHeTeHMe pPenpoayKTMBHOWM aKTUBHOCTI Bappoa, HECMOTPS Ha NOsSIBIIEHME NEPBOro NeYaTHoro
pacnnoga. MNMpnunHbl — HecTabunbHbIA TeMnepaTypHbIA PEXUM, OrpaHUYeHHbI KOPMOBOW pecypc,
HM3Kas nnowaab 3acesa.

3. B anpene, npu crabunusauum ycnoBurm B ynbe M NOCTynneHun 6enkoBoro Kopma,
nponcxoauT peakTuBaLums Krnewa n BOCCTaHOBMNEHME NITO4OBUTOCTU A0 NETHUX YPOBHEN, YTO TpebyeT
paHHEeW AMArHOCTMKM U BUOTEXHUYECKNX MEPONPUATUIA B HAYane akTMBHOrO Ce30Ha.

MonyyeHHble pe3ynbTaTbl MO3BOMSAT PEKOMEHOOBAaTb MPOBEAEHWE pPaHHEBECEHHETO
MOHUTOPMHra 3apaXEHHOCTU WU BHECE30HHOrO0 KOHTPONSA MonynsiyMM Bappoa C YYETOM CE30HHOWN
6uoanHamMmnkmM, 0oCoObEHHO B YCNOBUAX PE3KO KOHTUHEHTANbHOroO knumara LleHTpansHon Asun.
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ABAW OBJbICbl XXAFOAWUBIHOA VARROA JACOBSONI KEHECIHIH PEMPOAYKTUBTIK
BENCEHANINHIH MAYCbIMAbIK AMHAMUKACDI

byn sepmmey Abal obrbicbiHOaFbl oMapma xarlalibiHOa Varroa jacobsoni napasummik
KeHecCiHiH penpodykmuemik berniceHdiflieiHiH maycbiMObIK ©32epicmepiHe apHasiFaH. XXymMbiCmbiH
Makcambl — Xblil Me32indepiHe xoHe apa ombachkinapbiHbIH KywiHe 6aliaHbicmbl napa3ummiH kebero
epekuwernikmepiH, coHOal-ak ys iwiHoeai MUKpO3aKoo2usbiK chakmoprapdbl aHbikmay. Kysei kezeHde
(ka3aH alibl) Kywmi ombaceinapda yprawbl KeHenepliH opmawa xemicminiei 4,00+0,15
XymbipmKa/Oapa, an oncizdepde — 3,78+ 0,16 xymbipmka/dapa 60510bi. byn Kepcemkiw xasfbi
MaycbIMMeH carnbicmbipraHOa almaprsbikmal albipMalwblibiK KepcemkeH xok (p>0,05), 6ipak
ombackinap apacbkiHOa 2,42-3,97 xymbipmka aparbifbiHOa e3z2epin ombipobl. byn ysa iwiHOeai
memriepamyparnblK XoHe auaueHarnblK xardalinap MeH apanapObiH ¢u3uonoausinbiK KyUiHiH
epmypaninieimeH myciHdipinedi. Epme kekmemde (aknaH-Hayphbi3), xabbiraH 0epHacin ysaulbiIKmapsbl
6ona mypa (200-ee deliH), uHpekyus deHeelii 4%-0aH acnadbl, an eni Hemece YpPbIKCbI3 ypraubl
keHenepldiH yneci 40-100%-ra xemmi. Kekmemai kalma 6esiceHOinik mek memrepamypa
mypakmarsiraH COH X©He mo3aH myce b6acmaraHHaH KeliH b6alikandbi, 6yn ke3de Xemicminik
3,67 £ 0,23 xeHe 3,52 £ 0,21 xxymbipmka/Oapa OeHeaeliiHe deliiH KarnbiHa Kendi. AnibIHFaH Homuxenep
napasummiy keber cmpameausiCbiHa MaycbiMObIK XoHe Ysiwinik ¢hakmopnapdbid alimaprisbikmad
acep ememiHiH Kepcemmi xoHe gappoamo3beH KypecyOiH bUuOIocusIIbIK XOHE XUMUSIIbIK 80icmepiH
OoHmalinaHobipyra Heaisz bona anaokbl.

TytiHOi ce3dep: Varroa jacobsoni, eappoamos, apa OepHacCiri, Xemicmifik, MaycbiMObIK
eseepic, kekmemei 6esiceHOIniK, Y5 MUKPOKIIUMambl, napasumusm.
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SEASONAL DYNAMICS OF REPRODUCTIVE ACTIVITY OF VARROA JACOBSONI
UNDER BEEKEEPING CONDITIONS OF ABAI REGION

The present study is devoted to the seasonal dynamics of reproductive activity of the parasitic
mite Varroa jacobsoni under the conditions of an apiary located in the Abai region. The objective of the
study was to identify the reproductive characteristics of the parasite during different seasons,
considering the strength of honeybee colonies and microclimatic factors within the hive. In autumn
(October), the average fertility of female mites in strong colonies was 4.00 + 0.15 eggs/female, and in
weak ones — 3.78 £ 0.16 eggs, with no statistically significant difference compared to summer values
(p > 0.05). The values varied between 2.42 and 3.97 eggs/female depending on intra-colony conditions,
possibly due to microclimatic differences and the physiological state of the brood. In early spring
(February-March), despite the presence of sealed brood areas (up to 200 cells), infestation levels
remained low (no more than 4%), and the proportion of infertile or dead female mites reached 40-100%.
Spring reactivation of reproduction occurred only after temperature stabilization and the appearance of
fresh pollen. Under these conditions, fertility recovered to 3.67 £ 0.23 and 3.52 + 0.21 eggs/female. The
results indicate a significant impact of seasonal and intra-colony factors on the reproductive strategy of
the parasite and can inform the timing and methods of effective varroa control.

Keywords: Varroa jacobsoni, varroosis, honeybee brood, fertility, seasonality, spring
reactivation, hive microclimate, parasitism.
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«¥J1AH», «<EPJIAH» LUAPYA KOXAJbIKTAPbIHOA KOKUMANO3[Obl-3930PAIrOCTOMUATbIK
MHBA3UAHbI EMOAEYOIH UHHOBALUUATNbIK TOCIJIAEPIH K¥PY XXOHE EHII3Y

AHHOmauus: KolnapdbiH napasummik aypynapbi onap0biH eHiMOirlik aneyemiH memeHOemedi,
coHOal-aKk KaszakcmaH PecrniybnukacbiHOarbl canaHblH 3KOHOMUKasbIK muiMOinieiHiH memeHdoeyiHe
okenedi. CoHObIKMaH XyMbICmbIH Makcamel 6alnaHbicmbl  3lUMepuo30bi-330¢hac2oCcmoMUsifibIK
UHBA3USI KOpIHICIHIH KnuHUKasblK ¢gbopMmackiHbiH damy OUHaMUKacbiH, coHOal-aK 3KcriepumMeHmmik
UHebekyusidarbl  KO3blrapObiH ar3acklHOarbl inecrie UMMYH manuwblinbifbl  XafdalblH XoHe
6alinaHbicmbl UHea3usinapda Kolinapdbl emOeydiH keweHOi adicmepiH KondaHyObiH muimOinieiH
3epmmey 60110bI.

XKymbicmbl  Xypeidy  Ke3iHOe  UHBa3UsHbIH  3KCmeHcusminiei  MeH  KapKbIHObIbIfbI
KepcemkiwmepiH ecenmeli ombipbin, natdanaHbisiraH 2e/1bMUHMOOBOCKOMUSILIK 3epmmeyriep,
CoHOali — aK T-xeHe B-numgpouummepdiH cybrionynayusnapbiH aukbiHOal  OmbIpbIr,
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