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HccnenoBana 3apakeHHOCTh MmuenoceMeil u nacek ToMCKoi 001, MHUKPOCIIOPHIUSIMA
pona Nosema, BbI3bIBAIONIMMH OIIACHOE MHBA3MOHHOE 3a00JI€BaHNE MEIOHOCHON ITYEITbl —
Ho3emaro3. B mepuon ¢ 2012 mo 2015 . 65110 HecnenoBano 124 muenocembn ¢ 64 macex,
13 HUX HOo3eMaTo3 BeIsBieH Ha 20 macekax (31.3 % ot obmiero kommuecTBa) y 32 mue-
socemeit (25.8 % ot obiero konnyecta). HanbobIiee KOIUYSCTBO 3apaKCHHBIX MUKPO-
cnopuausMu poja Nosema muenoceMedd U nacek Hadmoaanock B 2014—2015 rr. (6oxee
40 %). 13 obrmero umnciia 3apakeHHBIX HO3EMaTO30M ITUSIHUHBIX ceMei B 84.4 % maenmoce-
Mei (¢ 16 macek) 3aperucTpupoBaH TOIBKO BO3Oynutens Nosema apis; B 9.4 % maenoce-
Meii (¢ 2 macek) BbIsIBJICH OoJiee MMaTOreHHbIH BO30yAnTeNb Ho3eMaTo3a — Nosema ceranae
u B 6.3 % muenocemeii (¢ 2 macek) oOHapyKeHa KO-MH(EKLIUS — PEerUCTPHUPOBAINCH CO-
BMecTHO N. apis u N. ceranae. OOCYXIal0TCsS BO3MOKHBIC MPHYUHBI PACIIPOCTPAHCHUS
MHUKpOCTIOpUANNA pona Nosema: KTUMaTHIECKHUE YCIOBUS, HEIOCTATOYHBIA KOHTPOJIb BBO-
3UMBIX MMYEHUHBIX CEMEH Ha 3apa’keHHOCTh HO3EMaTO30M M HEKOTOpBIE IPyTHe.

Kniouesvie cnosa: muxpocnopuauu, Nosema apis, Nosema ceranae, MEIOHOCHAsI 4e-
na, Apis mellifera, Tomckas 001

MuKpociopuIny, SBISSACH IIMPOKO PACIIPOCTPAHCHHBIMH BHYTPHKIIETOU-
HBIMH OOJIUTATHBIMH Tapa3uTaMH MHOTHX TPYII XHBOTHBIX, B TOM YHCJIC U
HACEKOMBIX, BCEI/Ia MPUBJICKAIM BHUMaHUE MCCIICIOBATENICH KaK YHTOMOIIATO-
TeHHbIC Oopranm3Mbl. OHH M3 HUX PacCMAaTPUBAIMCH KaK areHThl OMOJIOTHYE-
CKHX METOJIOB OOpBOBI C BPEHBIMU BUIaMHU, JIPYTUEe — KaK MaTOTCHBI XO3SHCT-
BEHHO 3HAYMMBIX HACEKOMBIX, BBI3BIBAIOIINE CEPhE3HbIC 3a00JICBAHNUS U HAHO-
cAlUE YPOH MYENOBOACTBY U TienkoBojcTBY (Mccm, 1986, 2002; Cumakosa,
[TankoBa, 2008; CumaxoBa u ap., 2011; Andreadis et al., 2012; JIykpsianes, Cu-
MmakoBa, 2014; Becnel, Andreadis, 2014; Tokapes u np., 2015; Vavilova et al.,
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2015). Y Meq0oHOCHBIX MYl BBIJEICHO 2 BUAa MUKPOCIIOPUIUN, OTHOCSIIIMXCS
Kk pony Nosema Naegeli, 1857 (Nosema apis Zander, 1909 u N. ceranae Fries,
1996) u BBI3BIBAIOLIUX OMACHOE 3a00JeBaHNE — HO3EMATO3.

Muxkpocnopugus N. apis onucana Lanaepom (Zander, 1909) 6osee 100 et
Ha3a/ U JI0 HEJaBHETO BPEMEHHU CUUTANACh €JMHCTBEHHBIM CIECIU(PHUECKUM
napasuToM MenoHocHoOU muensl Apis mellifera L. (Shafer et al., 2009; Chen,
Huang, 2010). B 1996 r. 6b11 onucaHn HOBBIM BO30OyAMTENb HO3EMAaTO3a —
N. ceranae (Fries et al., 1996), BeiienieHHBIN U3 a3MATCKOMN IMUYEINBI Apis cerana
Fabricius. UnuunpoBanue Me10HOCHBIX Mmuel Bo30yautenem N. ceranae 6b110
cHavaia oOHapykeHo Ha TaiiBane, 3ateM B EBpornie, Amepuke, Kutae, BeetHa-
Me M B HacTosIIee BpeMs peructpupyercs o Bcemy mupy (Fries et al., 2006;
Higes et al., 2006; Huang et al., 2007; Chauzat et al., 2007; Klee et al., 2007;
Paxton et al., 2007; Chen et al., 2008; Williams et al., 2008; Giersch et al., 2009;
Higes et al., 2009; Chen, Huang, 2010; Fries, 2010; Santrac et al., 2010). B Poc-
CHH 3TOT BO30yAHUTENIb OOHApY KEeH BIlepBbie B TIOMEHCKOM 00I1., 3aTe€M U B JIpy-
TUX peruoHax cTpansl (3uHaryimHa U ap., 2011, 2012; Yepusbimes, 2012).
B Towmckoit 00. mepBbIid cliydail 3apakeHus T4esl MUKpocropuanei N. cera-
nae 3apeructpupoBat B 2013 r. (OctpoBepxoBa u ap., 2014).

CpaBHUTEINIBHBINM N'€HOMHBIN aHaIU3 IByX BUJIOB pona Nosema 10Ka3ail 3Ha-
YUTEJIbHOE CTPYKTYPHOE CXO/ICTBO MEXy reHoMaMu N. apis u N. ceranae (Bbl-
SIBIIEHO OOJIBIIIOE KOJIMYECTBO OPTOJIOTHYHBIX TeHOB  OenkoB) (Cornman et al.,
2009; Chen et al., 2013; Vidau et al., 2014). Bmecte ¢ Tem 00Hapy>XeHbI U pa3-
JUYUS B CTPYKTYpE psila F€HOB, IPOAYKTbI KOTOPHIX BOBJIEYEHBI B HEKOTOPbIE
OMOJIOTHYECKHE TIPOLIECCHI, KOHTPOJIUPYIOIINE BPOKACHHBIA IMMYHHTET, SHEP-
TeTHYECKU OOMEH U JAPYyTHE MPOLECCHI )KU3HENEATEIbHOCTH. BeposTHo, reHe-
TUYEeCKHEe 0COOEHHOCTH JIBYX BHJIOB poja Nosema MOTYT ONpPeNesaTh pa3Iudus
B UX PaclpOCTPaHEHHUHU, PA3BUTUH U BIMSHUH HA XO3MHA, a TAKXKE MOTYT 00Y-
CJIOBJIMBATH PA3JIMYHBIN MATOTEHE3 U CIEMUPUKY KIMHNYECKON KapTHHBI 3200-
JIEBaHUU.

Mukpocniopuauu N. apis u N. ceranae OTINYAIOTCS IPYT OT JIpyra Mpexe
BCETO TI0 TMATOTCHHOMY BIMSIHHIO Ha Xo03suHA. Bo3Oymurens N. ceranae pac-
CMaTpuUBaeTcs Kak 0ojiee MaTOreHHbIA Mapa3uT MEIOHOCHOM MYEIbl M0 CpaBHe-
Huto ¢ N. apis (Paxton et al., 2007; Higes et al., 2008). Hozemaro3, BbI3bIBac-
MBI N. apis, IPOSBISETCS B OCHOBHOM JTU3CHTEpHUEH, HHPEKITUSI OrpaHuIHBa-
ercs snutenueM cpenneit kumku (Fries, 1988). BoszOynurenr Ho3emaTo3a
N. ceranae ¢ MOMOUIBIO MOJEKYJSPHBIX METOJIOB ObLIT OOHAPYKEH KaK B Cpeji-
HEH KHIIKEe, TaK U B JPYTUX OpraHax IYelNbl, U, B YaCTHOCTH, MAJIbITUTUEBBIX
cocyaax u runogapuHrHanbHbeIX kene3ax (Chen et al., 2009). bone3ns, BrI3BaH-
Hasi N. ceranae W Ha3BaHHAsE HO3eMaTO30M THMa «Cy», XapaKkTEepHU3yeTCsl TEM,
yTO THlenu 0co0eil U ceMbU Mued He MPEIIIECTBYIOT Kakue-TH00 BHIUMBIE
cumnToMbl (Martin-Hernandez et al., 2007; Higes et al., 2008). Oxgnako cytie-
CTBYIOT M IpyTH€ TOYKH 3pEHUS O BIUSHUU BO30OynuTens N. ceranae Ha 310pO-
BbE€ 1 KU3HECIIOCOOHOCTh METOHOCHBIX IMYEJ U UX KOJOHUU. B wacTHOCTH, MHO-
TUMH aBTOPaMHU OMHCHIBAIOTCS PA3JIMYHbIE CUMIITOMBI BBI3BIBAEMOTO UM 3a00-
nesanus (Fries et al., 2006; Higes et al., 2006; Chauzat et al., 2007; Cox-Foster
et al., 2007; Klee et al., 2007; Paxton et al., 2007; Chen et al., 2008; Higes et al.,
2008; Williams et al., 2008; Invernizzi et al., 2009; Mulholland et al., 2012;
Botias et al., 2013; Goblirsch et al., 2013; Biichler et al., 2014; Francis et al.,
2014; Meixner et al., 2014a, b; Eiri et al., 2015; Huang et al., 2015; Milbrath
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et al., 2015; Peng et al., 2015). Mukpocniopuausi N. ceranae OTIUYAETCS
BBICOKMM ypPOBHEM IaTOTEHHOCTH, & €€ CIOPHI OCTAIOTCS KU3HECTIOCOOHBIMH
B TeueHue auTensHoro reprojaa (Higes et al., 2010). Takum oGpazom, 3a00seBa-
HUE IT4ell, BBI3bIBaeMOe MUKpocTiopuaneit N. ceranae, sBISETCS OHOU U3 MIPU-
YUH MacCOBOM ruOeNy Ha macekax muel u mueanHbix cemelt (Cox-Foster et al.,
2007; Higes et al., 2008; Genersch, 2010; Paxton, 2010; Higes et al., 2013).

B cBs13u ¢ 9THM aKTyalbHOM 3a/1a4eil sIBISIETCS AajbHEWIIee H3yYeHUe pac-
MPOCTPAHEHUsI HO3EMaTO3a M OICHKA CTEIICHU 3apaKCHHOCTH ITYEIIOCEMEH H
MaceKk CIOpaMy HO3EMBI, & TAK)KE yCTAaHOBJICHHWE BHIOBOW MPUHAJICKHOCTH
BO30yIuTEN Y MEIOHOCHOM muenbl (4. mellifera) B pa3nuunbix peruonax. Ha-
CTOSIIEE MCCIISTOBAHUE TIOCBAIICHO aHAIM3Y 3apaKCHHOCTH HO3€MaTO30M IT4e-
nmoceMel u macek ToMcKoi 00T

MATEPHAJ 1 METOJAUKA

JI71s1 HacTOSIIEero UCCie0BaHMs OBIITH OTOOPaHBI MUETbI ¢ 64 Macek, pacio-
JIO’)KE€HHbIEe BOIM3U 47 HACENEHHBIX MMyHKTOB U3 cienyromux 11 paiioHos Tom-
ckoit 061 — [lapabensckoro, MomganoBckoro, Kommamesckoro, YanHckoro,
Kpusomennckoro, [leppomatickoro, AcunoBckoro, Tomckoro, Illerapckoro,
3bipsiHcKOro U KoxeBHuKOBCKOTO (pUc. 1). Coopsl (0T 10 10 50 myen, U3bATHIX
n3 124 cemeil) NMpoBOAUIMCH B TEUEHHUE BCErO IMUEIOBOJYECKOTO CE30HA B
2012—2015 rr. B o6mieit c1oKHOCTH METOAaMHU CBETOBOW MUKpockonuu (Bopo-
HuH, Uccu, 1974) u monexynsipHoi reHeTHkH Obl1o uccienoBano 1903 obpas-
1a. M3 OpromIHOM MONMOCTH Ka)IO0H MYeIbl OTACISUIaCh CPEIHSS KUIIKA, OHA
9acTh KOTOPOW HMCIIOJIB30BANIACH ISl IPUTOTOBJICHUS TIPENapaToB, a Apyras —
s Beigenenust JJIHK. B cinydae BBISIBIEHHMS € IOMOIIBIO CBETOBOW MHUKpPO-
CKONUHU B 00pasiie MEJOHOCHOW Mmyelnsl crop Nosema, IpOBOJMIACH TTOIHME-
pasHas nenHas peakuus (IILP) ans onpenenenust BUIOBONH MPUHAMICKHOCTH
napasura.

Hns seinenenust JIHK u3 cpenneii Kumku MCmoib30Baid MOIUMUIIMPOBAH-
HBI METOJI SKCTPAKIMU CMECHhIO TYaHWUJIMHH30THOIMAHAT-PEHOI-XI0podhopm
(OctpoBepxoBa u jp., 2013). Beinenennas JIHK ananmusupoBanace MeTogaoM
mysbTutuiekcHol [P ¢ npuMenennem BuocieiuUUHBIX paitMepoB IS re-
HOB, Komupyromux 16S pJIHK N. apis (Apis 321-F/R) u N. ceranae (Mitoc
218-F/R) (Martin-Hernandez et al., 2007; Hamiduzzaman et al., 2010). Mcnomns-
30BaJIMCh CIEAYIOIINE MOCIEI0BATEIbHOCTH MPAaiMEpPOB:

Apis 321-Forward: 5> GGG GGC ATG TCT TTG ACG TAC TAT GTA;
Apis 321-Reverse: 5° GGG GGG CGT TTA AAA TGT GAA ACA ACT ATG;
Mitoc 218-Forward: 5> CGG CGA CGA TGT GAT ATG AAA ATA TTA A;
Mitoc 218-Reverse: 5° CCC GGT CAT TCT CAA ACA AAA AAC CG.

[TponyxTsl ammmudukanmu ¢paxnuonuposanu B 1.0%-HoM arapo3Hom re-
JIe, OKpamIMBajal OPOMHUCTBIM ITHIUEM, BU3YaJU3UPOBAIN B yIbTPapuOIETO-
BOM CBETE€ M JOKYMEHTHUPOBAIM C MPUMEHEHUEM CHUCTEMBI I'€llb-IOKYMEHTHPO-
Banus Gel-Doc XR+ (Bio-Rad, Foster City, CA, USA) u cnenuansHO# TIpo-
rpamMmbl ImagelLab 2.0 mist Bu3yanu3anuu reib-3JaeKTpodopesa.

Jns anany3a MHOTOJIETHEH JUHAMUKH 3apa)KEHHOCTH MUEJIOCEMEN U Macek
Tomckoi# 00:1. mpuBiekanuck aanabie 32 2009 u 2010 rr., nonyuenusie OI'BY
«Tomckas obmactHas BerepuHapHas isaboparopus»y (OI'BY TOBJI).
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Puc. 1. Pactipoctpanenue Bo3Oynutens HozemaTo3a Nosema Ha nacekax Tomckoii 00:1. (ykazaHo 3a-
PEruCTpUpPOBaH / HE 3apETrHCTPHPOBAH BO30YIUTENb O€3 y4eTa YaCTOThI BCTPEYAEMOCTH).

1 — c. Tlapabenb; 2 — okp. 1. Konnameso; 3 — c. [Toaropuoe; 4 — nep. ['puropbeBka; 5 — ¢. Moro4uunHo; 6 —
okp. ¢. KpuBomenHno; 7 — nep. Tuxomuposka; § — c. L{BeTkoBka; 9 — nep. JlomoBuuk; /0 — c. HoBounbuHka;
11 — cena Monacteipka 1 Hoorpouukoe; /2 — c.Kaprana; /3 — c. batkar; /4 — c. 3bIpsSHCKOE;
15 — nep. KyckoBo; /6 — noc. bacannaiika, c. barypuno; /7 — noc. 3apeunblii (MaJIMHOBCKOE CEJIbCKOE T10-
cesieHue), aepeBHu boxaxkoBo n Apkamoso; /8 — c. Peibanoso, nepesuu 'youno u bepeskuno; /9 — nepeBHu
Pomanoska u IlerpoBo; 20 — c. SIpckoe, nep. MaraznaeBo; 2/ — cena Manunoska u Komnaposo, aep. IIpoceku-
HO, c. borameso, okp. r. Tomcka; 22 — nep. bonbmoe IIporonomnoso, ¢. OmyTtHoe, nepeBHr Masanoso u Ilox-
noMck, ¢. Kopauioso; 23 — nep. ITopocuno, noc. Mononesxusiit; 24 — cena Kypuek, Oxrsabpbsckoe, Bepumun-
Ho u c¢. Kadranunkoso; 25 — nep. Musnonoska; 26 — mnoc. 3apeunblii (MeXEHHHOBCKOE CEIbCKOE TTOCEICHNUE);
27 — c. HoBo-MBanoBckoe. [Tacexu pacnosnokeHHbIe Ha paccTosHUM MeHee 20 KM, 0003HaYeHbI OJJHOM TOYKOIA.

Fig. 1. Distribution of Nosema in honeybee colonies in Tomsk Province (dots 1—27).

PE3YJIbTATBI 1 OBCYXJIEHUE

3apaXeHHOCTh MUKpocHnopuausAMHU pona Nosema
MEIOHOCHBIX MYEI

Hosemaro3 6b11 3apeructpupoBas Ha 20 (31.3 % ot ob1ero koianyecTsa) u3
64 nacek, Hanu4yue BO30yauTeNel 3TOro 3aboseBaHusl ObLJIO BBIABICHO y 32
(25.8 %) u3 124 nmuenocemeit. B mepuos ¢ 2012 mo 2015 . 3apakeHHOCTh KaK
M4eI0CeMeid, Tak U MaceK MUKPOCHOpUIUsIME poaa Nosema uamensiiack ot 0 %
B 2012 1. mo 42—46 % B 2014 m 2015 rr. (Tabmn. 1). [IpudanHbl 5THX H3MEHEHHIA
MOTYT OBITh OOYCJIOBJIEHBI OCOOCHHOCTSIMH cOOpa MaTepuasa, MOTOJHBIMH
YCIIOBUSAMU Pa3HBIX JIeT U ApyruMu (¢akropamu. Hampumep, 2012 1. oTnngar-
Csl BBICOKMMH TEeMITepaTypamMHu M HU3KOH BIQXKHOCTHIO B JIETHUH TEPUOJ, YTO
MOTJIO TIOCTYXKUTh MPUYUHON OTCYTCTBUSI HO3eMaro3a. C yd4eToM JaHHBIX 3a
2009—2010 rr., n3MeHeHust 3apaKEHHOCTH HO3EMATO30M IMUYEI0ceMel U TaceK
MMEEeT «BOJIHOOOpa3HBIN» xapaktep. MccnemoBanusi, nmposeneHHbie B 2009—
2015 rr. na nmacekax Tomcko#t 00J., CBHIETENBCTBYIOT O JOBOJIBHO HIMPOKOM
pacnpocTpaHeHUH BO30yIUTENsT HO3€MaTO3a M 3HAUYUTEIBHOM BO3PACTAaHUU
KOJINYECTBA ITYETIOCEMEH U MaceK, 3apa’KeHHBIX MUKPOCIIOPUANO30M 32 MTOCTIe -
Hue 2 roja.

Tabnuma 1

3apakeHHOCTh MUKPOCTIOPHIUSMH poaa Nosema muenocemei u nacek ToMckoi 00:1.
3a nepuon 2009—2015 rr.

Table 1. Infestation of honeybee colonies and apiaries of Tomsk Province
by Nosema in 2009—2015

Enununa KonmuectBo (Bcero, mr./3apaxeHo, mr. (%))
HabI0-
JIeHus 2009 r. 2010 . 2012r. 2013 r. 2014 r. 2015r.
[Tueno- 89/3 (3.4) 84/8 (9.5) 15/0 (0) | 49/7 (14.3) | 39/16 (41.0) | 21/9 (42.9)
CEeMbsl
[Tacexa 11/2 (18.2) | 21/8 (38.1) 6/0 (0) | 25/5(20.0) | 26/11 (46.2) | 19/8 (42.1)
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PacnpocTtpanenue mukpocnopunuii N. apis, N. ceranae
Ha macekax TomMckoi o0

C uenbto onpexnenenust Nosema apis n N. ceranae ObL1 UCTIONB30BaH METO/I
myabTuIuiekcHou [T1P, mo3Bosronuii B 0JHOM SKCIIEPUMEHTE YCTAHOBUTH BU-
JIOBYIO TIpUHAIeKHOCTh mapasuta. [11[P-ananu3 Obut mpoBenen mis 32 mue-
JIMHBIX CEMEH, y mues KOTOPBIX ObIIIM METOAOM CBETOBOM MHUKPOCKOIHUH TPE.-
BAapUTEIIHO BBISBJICHBI CIIOPHI HO3eMbl. Mcmonb3oBaHbl BHAOCHENH(DUIHBIE
npaitmeps! 1t 16S p/IHK N. apis u N. ceranae (Martin-Hernandez et al., 2007,
Hamiduzzaman et al., 2010) (puc. 2).

C MOMOIIBIO0 MOJIEKYJISIPHO-TEHETHYECKUX METO/IOB MTOKA3aHo, 4To U3 32 mue-
JocemMeil, 3apakeHHBIX criopaMu Ho3eMbl, B 27 ceMbsx (84.4 % ot olmiero ko-
JMYECTBa HUCCIIEIOBAHHBIX IMUeIoceMel) MPUCYTCTBOBAN BO30OyaAnuTens N. apis,
B 3 cembsix (9.4 %) — N. ceranae u B 2 cembsix (6.3 %) oTMeuanach CMeIIaHHas
UH(EKIH, TPeICTaBICHHAs 000UMH BO30YTUTEIISIMH.

B o6pasnax muen ¢ 16 macek (80.0 % oT ymcia 3apa’k€HHBIX) BBISBICHBI
TOJILKO CTIOphI N. apis; y maen, u3bAThiX ¢ 2 nacek (BOxm3u cen Kypnek u bat-
kaT) (10.0 % ot uncna 3apakeHHbIX ), 00HAPYKEH TOIBKO BO30YAUTENb HO3EMA-
to3a Tuna «C» — N. ceranae. Ha 2 nacekax (BOJin3u 1noc. 3apeyHblii U B OKp.
Tomcka) (10.0 % ot ymcna 3apakeHHBIX) y MUYes BbIABIEHBI 00a BO30YyauTENs
Ho3emaTo3a. Dopmbl Hanbosiee MATOTCHHOTO BO30YIHUTENsT HO3eMaTo3a ObLIH
BrepBble BbIABIEeHBl B 2013 r. Ha macexe BOmu3m c. Kypuek (Tomckuii p-H)

‘ J
’
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.~
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Puc. 2. Pe3ynbTarel 35eKTpOGOPETHYECKOTO pasfesieHus] MpoaykToB MyibTHIDiekcHOH [ILP co
cnemuduyeckumu npaimepamu st 16S p/IHK ¢ nenbro BbIsBIEHHS BHIA HO3EMBI (IpaiiMepsl
218 MITOC cneunduunst ans Nosema ceranae, 321 APIS — nnsa Nosema apis).
Hopoxku: I — wmapkep mmuH ¢parmentoB JTHK, nexnep 100 m. H.; 2 — IILP-npoaykT, cOOTBETCTBYIOLIMI
N. ceranae; 3 — IILP-nponykr, coorBercTBytoumid N. apis; 4 — INLP-npoaykr, BKiItoyarouuii o0a Buia Ho3e-
MBI (KO-UH(EKIns).

Fig. 2. Multiplex-PCR amplification of representative bee samples infected with Nosema ceranae
and Nosema apis using primers 218 MITOC specific for N. ceranae and 321 APIS specific for
N. apis.
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(OctpoBepxoBa u np., 2014) u no3anee, B 2014 r., — Ha maceke B OKPECTHO-
ctax c. barkar (ILlerapckuii p-u). Emte 2 ciydas 3apaskeHus maeinocemMei cro-
pamu N. ceranae 6 ormeuensl B 2015 r. Ha macekax B okp. Tomcka u B
1oc. 3apeuHsblil B HayaJie MYEJI0BOTYECKOT0 CE30Ha.

[Tonyyennbie pe3yabTaThl MO3BOJSIOT 3aKIOYNTh, uTO B 2014 1 B 2015 rT.
Ha0JIr0/1aeTCsl yBeJIMYEeHUE 00IIero KOJIMYeCTBa 3apakKeHHBIX ITYesIoceMei u mna-
CeK crnopaMu Ho3eMmbl. Kpome Toro, B 3Tu rojibl Ha Tepputopuu ToMckoii 001.
OoTMedaoch OoJiee MIMPOKOE pacmpocTpaneHue N. ceranae, siBIsONIErocs 60-
Jee matoreHHbIM BuaoM (puc. 1). OcoOu, 3apaxkeHnsle N. ceranae, TOCTYIHIN
WIM U3 OJJHOTO MYEJIONUTOMHHUKA KapraTcKod mopojsl (maceku c. batkar u B
okp. Tomcka), nian ObLTH TMPOM3BOJHBIMH OT YK€ 3aBE3€HHBIX M3 HETO paHee
cemeii (c. Kypnek). HesicHo#t ocTaeTcst mpuunHa mosiBJeHus Ho3eMaTo3a «C» Ha
naceke mnoc. 3apeyHblid. 37ech ObLIN BBISBICHBI Kak N. apis, Tak u N. ceranae.
ITo undopmaryy, MOTYYSHHON OT MYEIOBOIA, HA TAaHHYIO MMACEKy IMYEI0OCEMbU
B TEUCHHE TIOCIEAHUX S5 JIET HE 3aBO3WINCH, a IPyTHe MaceKu MOoOIM30CTH OT-
CYTCTBYIOT.

Takum 00pa3oMm, HO3eMaTo3 OOHApYKEH Ha MaceKax, PacloJIOKEHHBIX Ha
tepputopuu 5 paitonos (Tomckoro, lllerapckoro, AcuHOBCKOTO, 3BIPSHCKOTO U
Yaunckoro) u3 11 obcnenoBanubix. [Ipu 3TOM 007bIIas 4acTh 3apaK€HHBIX
myesoceMeil oOuTaa Ha macekax us3 I0KHbIX pailoHoB Tomckoit 0611. Cpenu 06-
CIICZIOBAaHHBIX IACEK CEBEPHBIX PAOHOB TOJBKO HA OJHOW mMaceke BOIM3H
c. [lonropuoe (Uaunckuii p-H) 6b1a oOHapyskeHa N. apis (puc. 1), HO B JaHHOM
cllydae 3apa’k€HHBbIE MUEI0CEMbU C OOJBIION BEPOSATHOCTHIO SBIISIOTCS 3aBE-
3€HHBIMHU.

[HIupokoe pacmpocTpaHeHHE HO3eMaTO3a Ha MaceKax IOXKHBIX PaiioHOB 00-
JACTH MOKET ObIThb 00YCIIOBJIEHO 00Jiee pa3BUTHIM MMYEIOBOJACTBOM U aKTUB-
HBIM 3aBO30M ITYEJIOCeMEl U3 APYTHX PerHoHOB Poccuu u cooTBETCTBEHHO 0O0-
Jiee BBICOKOW BEPOATHOCTHIO PACHpPOCTpaHEHUS MH(EKIUU Ha STOU TEPPHUTO-
pun. MOXXHO TpPEANONOKUTh, YTO OoJiee CypOBbIE€ KIMMAaTHYECKHE YCIOBHS
CEBEPHBIX PallOHOB MOT'YT MPEMSATCTBOBATH PACIPOCTPAHEHUIO HO3EMATO3a.

B nenmom ocobennoctu pactipoctpanenusi N. apis u N. ceranae Ha TEppUTO-
pun ToMmckol 00J. HECKOJIBKO OTIMYAIOTCS OT TAaKOBBIX B JIPYTHX paioHax
crpanbl (3uHaryumHa u Ap., 2012). [To cpaBHEHHIO C MPOYMMHU OOIACTIMH
Poccun, nins KOTOpPBIX XapaKTEpHO IIMPOKOE PACHpPOCTPAHEHUE HO3EMaTo3a,
B TOM 4ucje U Ho3eMaro3a tuna «C», B ToMckoi 00:1. mpeoliaiatoT ciryvan
BbIsIBICHUS N. apis. 3a nepuoj HalluxX HaOMIOJACHUNH OTMEYaloCh yBEJIUYCHHE
MIPOIICHTA 3aPAKCHHBIX MUEIOCeMel M TTaceK TOMCKOM 00J1. HO3eMaTO30M, BKJIFO-
qasi citydad 3apaxkeHus muen N. ceranae B TomckoM u lllerapckom paiioHax.

JlaHHBIE MHOTOJNETHUX HAaOMIOIEHHUH MO 3apaXxeHHOCTH
MUKpOCHOpUAUSAMHU poaa Nosema nuesoceMei
Ha macekax ToMcko# 00

Jlis Toro uToOBl YCTAaHOBUTH TPUYUHBI 3a00JIEBAEMOCTH MTYEIIOCEMEN U pac-
MIPOCTPAHEHUS HO3eMAaTo3a Ha Macekax, Heo0X0IUMO TTPOBOIUTE UCCIICIOBAHNE
MHOTOJICTHEH M CE30HHOW JINHAMHKH 3apaKEHHOCTH MUETUHBIX ceMer. OiHaKo
Takue uccienoBanus HemHorounciieHHble (Gisder et al., 2010; Runckel et al.,
2011; Forsgren, Fries, 2013).
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Tabnuma 2

JlaHHbBIE MHOTOJIETHUX HAOJIIOJICHHI 110 3apa)KEHHOCTH Iuesiocemeii ciopamu Nosema
Ha nacekax Tomckoii o0r.

Table 2. Long-term dynamics of infestation of bee colonies by Nosema in Tomsk Province

KonnuecTBo ucciaeaoBaHHBIX H‘ICHOCCMeﬁ, mrT./
KOJIMYECTBO 3apaKCHHBIX nqenocemeﬁ, IIT.

2009 r. ‘ 2010 . ‘ 2012 r. ‘ 2013 r. ‘ 2014 r. ‘ 2015 .

Hacenennslii myHKT Bunawsr Nosema

Tomckuii p-H

Oxkp. Tomcka 2/2 11 — 1/1 — 1/1 | N. apis u
N. ceranae

Hep. Momnomck 11 — — — — /0 | —

Jep. ApkamioBo — 1/1 — — 1/0 — | —

IToc. 3apeunslii (Mexenu- | — — 1/0 — 2/0 1/1 | N. apis u
HOBCKOE CEJIbCKOE Moce- N. ceranae
JICHHE)

C. Konaposo, naceka 1 — — — 2/1 2/2 — | N. apis

C. Konaposo, naceka 2 — — — 1/1 1/1 — | To xe

C. Bepeskuno — — — 1/0 — /0 | —

Jep. MuionoBka — — — — 1/0 1/1 | N. apis

Hep. Kyckoso — — — 1/0 — /0 | —

C. ManuHoBka — — — 1/0 1/1 /1 | N. apis

C. IIpocekuHo — — — 4/0 — 1/0 | —

Jep. bonaxkoBo — — — — 1/1 2/2 | N. apis

C. OmyTHOE — — — — 7/0 /0 | —

Ierapckuii p-u

C. MenbHUKOBO 52/0 | 35/0 — — — — |—

C. HoBounbuHka 33/0 — — — 1/1 — | N. apis

C. barkar 8/0 — — — 1/1 — | N. ceranae

YauHckuii p-H
C. Iloaropuoe ‘ — ‘ — ‘ — ‘ 4/0 ‘ 3/3 ‘ — ‘N.apis

3a nepuog ¢ 2009 no 2015 r. curyanus 1no 3apak€HHOCTH T4YesIoceMEN CIIo-
pamu Nosema Oblna OTCIEKEHAa Kak MUHUMYM 2 pa3a Ha 17 macekax u3 64 00-
cinenoBaHHbIX (Tadu. 2). Ha 5 macekax Tomckoro m Illerapckoro paiioHOB
(mep. KyckoBo, cena bepeskuno, Ilpocexknno, OmyTHOE 1 MEnbHUKOBO), YTO
coctasisieT 29.4 %, 3a Bce BpeMsi HCCIIEI0BAaHUI HE BBISBJICHO MMYEI, 3apaeH-
HBIX criopamu Ho3eMbl. Ha 8 macekax (47.1 % ot 0011ero KoJm4uecTBa uecieso-
BAaHHBIX M1AaCEK) XOTsI ObI OJMH pa3 3aperUCTPUPOBAHO HAJTMYNE CIIOP HO3EMBI B
nmuenoceMbsx. [lpu stom mist 2 macek (aepeBuu Ilommomck u ApkamioBo) Ha-
OJIt0/1aeTCs MOJIOKUTENIbHAS JUHAMMKA (TIPU MOBTOPHBIX MCCIIETOBaHUIX IMYe-
JoceMell Ho3eMaTo3 He 0OHapysKeH), a s 6 macek (1moc. 3apevHblid, aep. Mu-
JIOHOBKa, cena ManuaoBka, HoBomnennka, barkar u [loaropnoe) — otpuna-
TenbHas (0OHAapy>KeHHEe HO3eMaTo3a Ha paHee He3apakeHHbIX). Ha 4 macekax
(23.5 %) B oxp. Tomcka, a Taxxke cen KomapoBo u boiaxkoBo Bo Bce rojibl Ha-
OMIOZICHNH 3apayKeHHBIE MTUEI0CEeMbU PETUCTPUPOBAUCH TTOCTOSHHO.

OTMeueHHBIE pa3Iudusi MOTYT OBITH 00YCIIOBICHBI OTCYTCTBUEM MJIU HEIO-
CTaTOYHO MOJHBIMU JIEYEOHBIMH MEPONPUITUIMU WIH, HA00OPOT, CIEACTBUEM
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yCIEeUTHON MPO(UIAKTHKH M JICUCHHs IYel, a TaKKe 3aMEHOH MYeI0CeMEHN.
Taxk, Ha 3 macekax (okp. Tomcka, cena batkat u [logropaoe) HozemMarTo3 ObLT
3aperucTpUpPOBaH MOCIe 3aB03a MUYEI0ceMeil ¢ Ipyrux tepputopuil. Ha maceku
B . barkat n okp. ToMcka nuenoceMbr KapnaTcKoi OO/l ObLIN 3aBE3€HBI U3
I0OKHBIX paiioHoB Poccum, n B 2014—2015 rr. Ha 3THX Macekax Obuta 0OHapy-
xeHa N. ceranae. Ha naceke B c. [loaropsaoe, Haunnas ¢ 2013 r., Takxe npej-
MOYTUTENILHO KyJIbTUBHPYETCS Kaprnarckasl MopoJia, KOTopas 3aBO3UTCS B BUJIE
nakeToB U3 Y30ekucraHna. Heib3s HCKIIIOUNTE, YTO MTUETI0CEMBH YKe ObLIN MPH-
oOperensl nHGUIEpPoBaHHBIMU. [Ipu nccnenoBanuu nacexu B ¢. [lonropHoe Ha
3a00JIeBa€MOCTh HO3E€MAaTO30M Ituell BecHou 2013 r., T. €. 40 3aB03a HOBBIX IT4Ye-
Jocemell n3 Y30ekucraHa, Copsl HO3eMbI OOHapy>keHbl He OblTH. Briepsbie
criopsl N. apis BbIsIBIIEHBI y T4edn 31ech B 2014 r. (tabm. 2).

Takum 00pa3om, Ha HEKOTOPBIX MAaceKaXx MUKPOCHOPUANU ponia Nosema siB-
JISIOTCSL 3aBO3HBIMM U MPEXKJIE BCEro 3T0 Kacaercs N. ceranae. TO yKa3bIBaeT
Ha HEOOXOIMMOCTh 00eCTIeYeHHs TPOBEACHHUS KapaHTHHHBIX MEPONPUATHN H
KOHTPOJISI Ka4eCTBa 3aBO3UMBIX IUe (OTCYTCTBHE 3apa)KEHHOCTH HO3EMaTo-
30M), 0COOEHHO C TEPPUTOPHIA, HEOIATOMIOIYYHBIX 110 PACIPOCTPAHEHUIO HO3E-
MaTto3a. KpoMme TOro, akTyanbHBIM NPEACTABIAETCS, BO-NIEPBBIX, JaJIbHEHIIEE
M3YUYEHUE MHOIOJIETHENH U CE30HHOW JMHAMMKHU 3apa’KEHHOCTH IMYEJIOCEMEN U
HaOJII0JIEHUE 32 MYEIOCEMbSIMH B Pa3JIMYHBIX PErMOHAaX; BO-BTOPBIX, aHAIIU3
KHU3HECTIOCOOHOCTH criop N. ceranae B Pa3HbIX KIMMAaTHUYECKUX YCIOBHUSX, a
TaK)Ke M3y4yeHHe B3aMMOOTHOIIECHUI MEXIy MaTOreHaMH MPH COBMECTHOM 3a-
PaKEHUHU MUeN U MEX1y MaTOreHaMH U MEJOHOCHOM MYeNoi.

OcobGeHHOCTH pacnpoCTpaHEHUS JABYX BUJIOB HO3EMBl —
N.apis u N.ceranae

Cy1iecTBYIOT pa3Hble TOUKH 3PEHHSI TI0 BOIIPOCY PACIPOCTPAHEHUS Y MEI0-
HOCHBIX T4eN 2 BUIOB pona Nosema, a TakKe Ha MPOLECC BBITECHEHUS N. apis
6onee matoreHHbIM N. ceranae. C TOUKH 3peHUsI OJHHUX HCCIIEAOBaTeNeH, pac-
MPOCTPAHEHNE HO3EMaTo3a, BBI3BIBAEMOTO N. ceranae, paccMaTpUBAaeTCsl Kak
npobsieMa rinobanbHOro macmraba. OObICHSIETCS 3TO TE€M, YTO BO30YIUTENb
N. ceranae, kak 0oJiee arpecCUBHBIN Mapa3UT, PACIPOCTPAHAETCS 3HAUUTEIHLHO
ovicTpee, uem N. apis (Higes et al., 2013). [Ipyrue uccnenoBatenu (Forsgren,
Fries, 2010) yka3pIBatoT Ha TO, YTO rMOEIb MUEIMHBIX CEMEH B pe3yibTare 3a-
paskeHust Bo3Oynutenem N. ceranae MOXeT ObITh PETHOHAIBHOM MPOOIEMOH, a
He rnobanbHbIM siBneHneM (Genersch, 2010). OgHO U3 OCHOBHBIX OOBSICHEHHIMA
pasnuuui B paclpoCTPaHEHHOCTH N. ceranae 3akKiiO4yaeTcs B TOM, UYTO BUPY-
JICHTHOCTh ATOTO BHJIAa MOXET 3aBHCETh OT KiuMaThueckux ycnmoBuid (Fries,
2010; Gisder et al., 2010; Higes et al., 2010; Sanchez Collado et al., 2014; van
der Zee et al., 2014). B wacTHOCTH, XOJOJHBIA KIMMAT PacCMaTpPUBACTCS Kak
OJIMH M3 (aKTOpPOB, OrpaHUUMBAIOIIMX pacnpocTtpaHeHue N. ceranae (Fries,
2010; Gisder et al., 2010); mukpocniopunuu N. ceranae 60aee MPUCTTOCOOIICHBI
K BBICOKUM TemreparypaMm (1o 60 °C), HO 4yBCTBHUTEIbHBI K Oojiee HU3KUM
(4 °C) (Fenoy et al., 2009; Fries, 2010; Gisder et al., 2010). Tak, 651710 BbIsSBIIC-
HO CHIDKEHHE IpopacTaHus crop N. ceranae naxe 1mocie KOpoTKOTO BO3IEHCT-
Bus HU3kux temreparyp (4 °C) (Gisder et al., 2010). [TosTomy cHIWKEHHE WITH
OTCYTCTBHE YKU3HECIOCOOHOCTH crop N. ceranae Mpu HU3KHX TemIepaTypax
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MOTYT TPEMSITCTBOBATh PACHPOCTPAHEHUIO MH(PEKIUH ITOro BO30YIUTENS B
KJIMMaTHYECKUX PErHOHaX, XapaKTEpU3YIOIUXCsS JOBOJIBHO XOJIOAHOM 3UMOMU
(Gisder et al., 2010).

OpnHako B HACTOSIIEM HCCIEIOBAHUU BO3OYIUTENh HO3emaro3a N. ceranae
OBUI 3apETUCTPUPOBAH B MUEITHHBIX CEMbSX, OOUTAIOIINX B YCIOBUSAX XOJIOJHO-
ro KjiuMarta ¢ MpPOAOKUTEIbHOW 3UMOM M BIIaXXHBIM JieToM. Bmecre ¢ Ttem
OOJIBIIMHCTBO MYEIOCEMEM, 3apaskeHHBIX N. ceranae, CKopee BCero, ObUIH 3aBe-
3eHbl B TOMCKYI0 00JI. U3 IPYTHX PETHOHOB CTPAHBHI.

ITpobnema pacripocTpaHeHus 3a001€BaHUS ¥ BOIIPOC O BUPYJIEHTHOCTH BO3-
OyauTens B pa3HbIX KIMMAaTHYECKUX YCIOBHIX MPEICTABISIIOT COOON BaKHYIO
3a/1a4y B UCCJIEOBAHMSIX APa3UTO-XO3IMHHBIX OTHOILIEHUN «MEJOHOCHAs Mye-
na—wmmukpoctnopuu poaa Nosema» (Genersch, 2010). OueBuaHO, 4TO HEOOXO-
JUMBI JIONIOJTHUTENIbHBIE UCCIIEIOBAHMS /I BBISICHEHHUS BIUSHUS BO30YAUTENS
N. ceranae Ha MEIOHOCHBIX ITYeNl B PA3NIMYHBIX reorpapuueckux paioHax U
OTIpeJieJIeHs] OTJINYMI B BUPYJIEHTHOCTH JIBYX Bo3Oyaureneid. Tomckast o0,
Kak u npyrue Teppuropun Cubupu, MOTyT OBITH HI€aTbHBIM MECTOM I U3Y-
YEeHMs psAJa BOMPOCOB, HAIPUMEP, HACKOJIBKO PACIpPOCTPAHEHUE HO3EMATO3a
KOPPEIUPYeT ¢ KIMMATHUYECKUMH YCIOBHSIMHU, KaKOBa >KU3HECTIOCOOHOCTH Ia-
pa3uTa B XOJIOJHOM KJIMMaTe, a TAK)Ke Ce30HHas TMHAMUKA 3apaKCHHOCTH IT4e-
nocemeil obouMu BuaamMu Ho3eMbl — N. apis u N. ceranae. Ilonydennsie pe-
3yJbTaThl CBUJCTEIBCTBYIOT 00 aKTyaJIbHOCTH JAJIIbHEHIINX MOHUTOPHUHTOBBIX
MCCJICIOBAaHU KaK JaHHOTO PETHOHA, TaK U APYTUX PETUOHOB CTPAHBI C YYETOM
BUJIOBOT'O COCTaBa Mapa3uToB.
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INFESTATION OF HONEYBEE (4PIS MELLIFERA) FAMILIES
BY MICROSPORIDIANS OF THE GENUS NOSEMA IN TOMSK PROVINCE

N. V. Ostroverkhova, O. L. Konusova, A. N. Kucher, A. V. Simakova,
E. P. Golubeva, T. N. Kireeva, I. V. Sharakhov

Key words: microsporidia, Nosema ceranae, Nosema apis, honeybee, Apis mellifera, No-
sema disease, the Tomsk region (Siberia).

SUMMARY

Infestation of bee colonies and apiaries by representatives of the genus Nosema, mic-
rosporidian protozoans of European honeybees (Apis mellifera L.), causing nosemosis, in
Tomsk Province was investigated. In 2012—2015, nosemosis was detected in 32 out of
124 honeybee colonies (31.3 %) and in 20 out of 64 studied apiaries (25.8 %). The maxi-
mal infestation rate of bee colonies and apiaries constituted more than 40 % in
2014—2015. N. apis pathogen was registered in 84.4 % of infected bee colonies (16 apia-
ries); N. ceranae was identified in 9.4 % of infected bee colonies (2 apiaries); and co-in-
fection (V. apis and N. ceranae) was detected in 6.3 % of infected bee colonies (2 apiari-
es). The reasons of the spreading of the nosemosis, such as climatic conditions, control of
imported bee colonies on the presence of Nosema infection, and some others are discussed.
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