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Pe3ome
B momymsiumu maen A. mellifera u A. cerana mupoko panpocTpaHeHbl KIACCHYECKHH HO3eMaTo3 TUMa A u
a3paTckuil HozeMaTo3 Tuna C - o4YeHb ONacHbIe MUKPOCHOPHIMO3bI, BEAyIIHEe K MOTepe MPOAYKTHUBHOCTU
MYEIUHBIX ceMel W ux rubenu. Oba BHIa HO3eMaTO3a MMEIOT HEPAaBHOMEPHOE PAacCIpe/iciicHHE B apease
MC,Z[OHOCHOI‘/II ITYCJIIbI: pa3HI>IC peFI/IOHLI pasnyma}oTca KaK BHUIOBBIM COCTaBOM, TaK U KOJHYCCTBCHHBIM
colepkaHWeM  MuKpocmopuauii. B pacmpocTpaHeHnn — Ho3emaroza  OoJpIIoe  3HAYEHHE ~ UMEET
TAKCOHOMUHNYCCKaA HpI/IHa)lJ'Ie)KHOCTb maeia - paSHLIe IIOABUABI MUYC]T UMCHOT pa3Hy}0 yCTOﬁHHBOCTL K 3TOMy
3aboneBanuio: myena noxBuaa A.m.mellifera L., B omimume oT muen Apyrux TMOABUAOB HaWMeEHee
MOJIBEP)KEHA 3apaKCHHI0 HO3eMaTo3oM. B cBsi3um ¢ Tem, uto Bua N. ceranae, B cpaBuenun ¢ N.apis,
XapaKTepU3yeTCsl 3HAYUTENBHON YCTOHYHMBOCTHIO K AHTHOMOTHKAM W (DYHTUIIUAAM, BBICOKUMH YPOBHSIMH
BUPYJICHTHOCTH W TEMIa Pa3sMHOXKCHHUS, HENpeACcKa3yeMBIMH CpPOKaMH MaHH(ECTallid HO3eMaro3a H
MIUPOKOM TMPENCTaBICHHOCTRIO B TKAHAX W OpraHax OpraHu3Ma MEIOHOCHOH IT4elbl, HeoO0XOAUMO
pa3pabarbIBaTh HWHIMBHIyaJbHBIC A KaXJOTO BUAAa MOIU(DHUIUPOBAHHBIE METOABI MPOPHUIAKTHKH U

JICUCHMUA.

Karuesbie ciioBa: Nosema apis, Nosema ceranae, Apis cerana, Apis mellifera, kmaccuueckuii HozemaTo3 TrIa
A, azunatckuil Ho3emaTo3 tuna C, MUKpOCIIOPUIUH, CCD, xoJutarnc mueadHbIX CeMEH.

Beenenne

Hoszemaro3 - mHpoKo pacmpocTpaHEeHHOe
oracHoe 3aboseBaHNe MEIOHOCHOH MYEJHI,
BBI3BIBAEMBI  MHUKPOCIIOPUIMSIMUA -  OOJIMTaTHBIMH
BHYTPHKJIETOUHBIMU mapasutamu poma Nosema [Hccwu,
Boponun, 2007; Tokapes, 2013]. B nonynsiuu
MemoHocHoi muensl Apis mellifera Linnaeus 1758 u
KHTaiicKol BOCKOBOM Imyensl ApiS cerana Fabricius
1793 Hambonee MHPOKO PaACIPOCTPAHCHHI JBa BUAA
mukpocriopuauii - Nosema apis Zander, 1909,
BEI3BIBAIONINIA KIIaccHIeckuii Ho3emaro3 Tuma A u N.
ceranae Fries et al., 1996, BhI3bIBarOIMii a3MATCKUIA
nozemaro3 turma C [Fries et al., 1996; Paxton et al.,
2007; Unssicos u ap., 2013].

Hozemaro3 sBisieTcs cepbe3HON OOJIE3HBIO
M9 U MOXET MPUBECTH K KPUTHYECKOMY CHIDKCHHIO
TEHETHYECKOTO  pa3HOOoOpasusi W MPOAYKTHBHOCTH
nuenuHbix cemed [Higes et al., 2007]. Ilpu 3uMHHX
BCIIBIIIIKAX 3a00JIeBaEMOCTH KJIACCUYECKUM
HO3eMaTo30M MOTYT NOTMOHYTh Ha macekax 1o 50%
nuenuHbIX cemeid [['po6oB u ap., 2003; Bourgeois et al.,
2010]. Knaccuveckuid HO3eMaro3 THIA A HAHOCHT

3HAUUTEJbHBIH YyIIepO IYEIOBOJICTBY B CTpaHax C
XOJIOMHBIM KIIMMAaTOM W HPOJODKUTENBHBIMH 3UMaMHU
[Cpo6Gos, JTuxotus, 2003]. A3uarckuii HO3eMAaTO3 THIA
C npusHaH 60Jyiee OIACHBIM IS Y€, 10 CPABHEHUIO C
KJTaCCHYECKUM HO3eMaTo30M, MIOCKOJIbKY B
WHKYOaIMOHHOM  repuojie OONe3Hb  BHEIIHE He
NPOSIBIIACTCS, HO B MOMEHT OOOCTPCHHSI MPOUCXOIUT
KaTacTpouyeckoe yBEIWYCHHWE THTpa IATOreHa,
HOpUBOJAIIEe K THUOSNH ITYEIWHOH CEMbU B TCUCHHE
OYeHb KOpOTKOTo Bpemenu [Paxton et al., 2007].

[lo uccnenoBanusm poccuiickoro MucturyTa
[YENIOBOJICTBA  NPU  KJIACCHMYECKOM  HO3eMaro3e
MPOJIOJDKUTENFHOCTD JKU3HH ITYENl COKpAllaeTcsl Ha
30%, a mnpoayktuBHOCTH - Ha 25%. B Poccum
HEOJHOKPATHO  IPOKMCXOJWJIA  MaccoBas  T'HOelb
[MYENMHBIX CeMeil OT HO3eMaro3a, BbI3bIBAEMOTO
mukpocmopuausiva N. apis u N. ceranae [Wruatbesa u
ap., 2010; TokapeB u ap., 2010; 3unatymivHa U 1p.,
2011]. B CILA yOBITKH OT HO3eMaT03a IOCTUTAIH JIO
24 xr mena Ha cembio [Doull, 1961]. B Ascrpanuu
CMEPTHOCTbH MUENIMHBIX CEMEW 0T HO3eMaT03a JOCTUTaeT
25% B rox [Giersch et al. 2009]. Tlpeanonaraercs, 4to
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komtanc mueaunbix cemeir (Colony Collaps Disorder)
(CCD) - omacHoe 3aboyieBaHHE MEIOHOCHOW muenbl A.
mellifera, xapaktepusyolieecs HEOXHIAHHOH THOCITBIO
Bcell  CceMbH -  MPOUCXOAUT  MPH  YYaCTHH
mukpocrmopuanit N. ceranae u N.apis [Higes et al. 2007;
Cox-Foster et al. 2007; Martin-Hernandez et al., 2007],
HO HE BCe MPHUACPKHUBAIOTCS OITOTO  MHEHHS
[vanEngelsdorp et al., 2009; Genersch et al., 2010;
Stevanovic et al., 2011]. UccrnemnoBanne Ha OCHOBE
SSUrRNA MUKPOCTIO PHIUHA TOKas3ao, 49TO
MpaKkTUYeCKu Bce cembH, moaBepxkeHHpie CCD Ha
nacexax Mcnanuy, HIBelinapuu, ®pannuu u ['epmanuu
[Martin-Hernandez et al., 2007] 6su1n 3apaxenst N.apis
u N. ceranae, Torga Kak HU OJHA CEMbs, 3apakCHHas
N.apis u N. ceranae, ma macexkax Cepbum, bocHuu u
I'epuorosunbl 1 MonteHerpo [Stevanovic et al., 2011]
u Poccun [Coxmmkos, 2012] He Obuia mojBepikeHa
CCD. B03M0HO, 9TO HO3eMaTO3 SBISICTCS (PAKTOPOM,
cnocoOcTByrommM BozHuKHOBeHHI0O CCD, HO mms ero
peanu3an HEOOXOTUMO OJHOBPEMEHHOE HAJIMYHE B
9THX CEMBSAX NPYTUX (PaKTOpOB, TaKWX, KaK BHPYCHAs
MHQEKIUsT U TOKCHUKO3 MUesl CyONeTalbHBIMU J103aMH
HHCEKTHIIUI0B. KpoMe TOro M3BECTHO, YTO 3apakeHHE
muenuHoit cembu N. ceranae Moxer crnocoOCTBOBAThH
YBEIUYCHUIO BOCIIPUUMYHMBOCTH K JPYTUM IaTOTCHAM
[Cox-Foster et al., 2007; Higes et al., 2008; Pettis et al.,
2012].

3a0oneBaHre HO3EMAaTO30M HMEET TaKXkKe
IpyThe TOCIEACTBHSA, TaKWe KaK W3MEHEHHS B
MeTaboN3Me OpraHM3Ma MEIOHOCHOHW muensl, pH
KHIICYHWKA, aKTUBHOCTEH © THUTPOB (hepMeHTOB
[Tokapes, 2013]. Cnenyer OTMETUTD, YTO MOCIESACTBUS
KJIACCHMYECKOTO HO3eMaro3a THhna A M a3uaTcKoro
Ho3emaro3a tuna C He OJUHAKOBBIC U MOTOMY MOTYT
CIY)KATh CPEACTBOM Ui BHJOBOW JAHArHOCTHUKH
maToreHa ¥ TNPUMEHEHHUs [PAaBUIBHBIX  METOJIOB
neyeHus u npodunaktuku 3aboneBanus. Bum N.
ceranae, B cpaBHenun c¢ N.apis, xapakrepusyercs
3HAYUTEIEHOW YCTOMYMBOCTBIO K AHTHOMOTHKAM H
(¢yHTHOUIaM, BBICOKUMH YPOBHSMH BHUPYJICHTHOCTH H
TeMIIa Pa3MHOXXCHHS, HENpPeICKa3yeMbIMU CPOKaMHU
MaHH]ecTauun HO3eMaTro3a u IIAPOKOH
MPEJCTaBICHHOCTRI0O B TKAaHSAX W OpraHax OpraHm3Ma
MEIOHOCHOW  muyenbl. B Hamedl  cratbe  Mbl
MPOAHATU3UPOBAIN CBEACHUSI O CIOCO0ax 3apa)KeHUs
MYETMHBIX CEeMEH HO3eMaTo30M, pPacCIpPOCTPAHCHUH
mukpocrmopuauit N.apis u N. ceranae u wMeromax
JICUCHHUSI ¥ TMPOPUIAKTHKH, MCIIOJb3YEMbIX B MHPOBOM

ITYETIOBOJICTBE, HUYTO TIO3BOJIUT MPHMEHUTh HX B
ycmoBusx Poccum. 3HaHmMs 00 apeamax, MyTAX
3apaXXeHHs, OCOOEHHOCTSAX IIaTOreHe3a W MeTojax

JedeHns W TNPOQWIAKTHKHA JBYX pa3sHOBHIHOCTEH
HO3€eMaro3a HO3BOJIAT paspaborartb Gonee
3¢ QeKTUBHbIE WHIUBHUAYJIBHBIE JIsI KaXJOro BHAA
MHUKPOCHOPHUANH METOABI JIEUCHUS U MPOPHUIaKTHKH.
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IlyTu 3apakeHust MYeJINHBIX ceMeit

mukpocnopuausmu N. apis u N. ceranae

Kontponb pacmpoctpanenuss BumoB Nosema
MEXAY HUYESTUHBIMU CEMBSMH SIBISIETCS. OCHOBHBIM
ycioBueM 3(PQPEKTHBHON MPOQIIAKTHKHA HO3EMaTo3a.
Hns ycnemrHo#t O0OpeOBI ¢ HO3EMaTO30M HEOOXOAUMO
3HaTb OCHOBHBIE (DaKTOPBl W TYTH 3apa)KEHUA
MMYEJIMHBIX CeMeW MukpocnopuausMu N. apis u N.
ceranae.

[TosiBneHNIO HO3EMaTo3a B MYEIHHBIX CEMbBIX
CIOCOOCTBYIOT ~ MHOTMEe  (aKTOpbl:  YXYyJIICHHE
9KOJIOTUYECKOH OOCTaHOBKM B BHJIE IIOBBIIICHHOM
BIXHOCTH BHYTPH YIbsl WM HEOJaroHnpHUSTHBIX
MOTOAHBIX YCIOBUH C JUITMTENIBHBIMH  OOMJIBHBIMH
0CaJIkaMH, HEKauecTBEHHas NHIIa B BHIE MeJa,
3arpsI3HEHHOTO hENIS WIN MHCEKTUINAAMH,
HEJIOCTaTOK OEIKOBOTO M YIJIEBOJHOTO IIMTAHUS B BHIC
Mepru W MeAa, IO3JHWH BECCHHHMH o00NeT miedn,
ociabJeHue ceMel ImIel B pe3ybTaTe 9acToro JIETHETO
poeHuss wuiaM Kakux-nmubo 3aboneBanuii  [['poGos,
JIuxorus, 2003].

Pa3Butne kiaccuueckoro Ho3emarosa TUma A
3aBUCHT OT Ce30Ha roja M 00OCTpseTCs B OCEHHee-
3UMHMM Y paHHE-BECCHHMM IIEpUOABI, TOIAAa Kak
pa3BHUTHE a3UaTCKOro Ho3emaTo3a Tuna C MpOXoauT BHE
3aBUCHMOCTH OT CE30HOB ToJila U O0OCTPEHHE MOXKET
npou3oiTu B Mr000i nepuos [Higes et al., 2006; Klee et
al., 2007]. VMHTeHCHMBHOCTh pa3BUTHS HO3EMAaTO3a B
ITYEINHON CeMbE 3aBHCHT OT TEMIICPaTypHBIX YCIOBHH
BHYTpHU ynbsi - BuAbl NOSEMa mueanbHO pa3sBHBAIOTCA
mpu Temrepatypax oT 22 mo 34°C, Bce ocCTaJbHEIC
TeMITEpaTyphl 3aMEIISIIOT UX pa3BUTHE, a TEMENPATYPHI
Boiie 37°C youaror ux [Fries et al. 1992].

BocnpuuMuuBOCTh  MUENMHBIX  ceMell K
HO3eMaro3y HaxOAMTCS B 3aBHCUMOCTH OT HX
BHYTPUBUJIOBOM TaKCOHOMUYECKOM IPUHAJJICKHOCTH -
B YCJIOBUSIX YMEPEHHBIX U CEBEPHBIX IIUPOT MUEIIUHbIC
ceMbd, OTHOcsmuecs Kk moasuaam  A.m.ligustica,
A.m.caucasica u A.m.carnica, wuyame 3apaxarTcs
Bumamu Nosema mo cpaBuenuto ¢ A.m.mellifara
[[pobos, JTuxorusx, 2003].

3apaxkeHHE MM4ed BO3OYAMUTENSIMH HO3EMaTo3a
OOBIYHO MPOUCXOJUT YEpe3 MHILY, BOAY, a TaKXKe
pacrenus [Fries, 1997]. Tlocne mporiarsiBaHHs CHOPbI
popacTaloT B NPOCBETE CPEJHEro  KHUIEYHHKa
B3pOCIIBIX MUeN, MPOHUKAIOT B KIETKH M OBICTPO
pasmHoOXkaroTcs. MaccoBoe 3abosieBaHHe MUesl BHYTPH
CeMbU OOBIYHO TPOUCXOAUT B Tedenwe 15-30 nHei
nocne 3apaxenus. Hozemaro3 B mepByl odepe.b
3aTparMBaeT B3POCIBIX pabouux Mm4ed, TPYTHEH W
Matok. Momnoaple ocobu  pabouymx — muen, He
BBIJIETAIONINE W3 YJIbs, 3apaxkatoTcs criopamu Nosema
IIPU OYUCTKE Yibst OT (EeKaTMd W MEpPTBBIX ITYell
[Bailey, Ball, 1991; De Graaf, Jacobs, 1991; Fries,
1996; Higes et al., 2007]. Buytpu ceMbH CIOpBI
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pacIpoOCTPaHSIOTCS B OCHOBHOM pPa0OYMMH MYEIAMU.
BonbHas MaTKa TakXe CHOCOOCTBYET MOCTEICHHOMY
3apa)XeHHIO OOJBITMHCTBA PadOYMX IM4es B TeueHue 3-4
MecsleB. Y myen He Habmomaetcs mnepeaavd Crop
mukpocmopuanit N. apis u N. ceranae motoMcTBy uepes
siia [Webster et al. 2008], 8 omnure ot menkomnpsia
Nosema bombycis von Nageli, 1857 [Becnel, Andreadis,
1999; Toxkapes u jp., 2012].

KonkypeHTHBIe IpenMyIecTBa MUKpocmopuamii N.
apis m N. ceranae

Hecmotpst Ha To, uro N. apis u N. ceranae
OIM3KOPOJICTBCHHBIE BUABI CO CXOTHOW MOp(osoruei,
nX (U3NONOTUSI M TEMIIBI Pa3BUTHS 3HAYUTEIBHO
pasnuuarorcsi. B OosbIIMHCTBE CilydaeB 3TH JiBa BHJA
KOHKYpPHPYIOT MEXIy COo00H M OYeHb PEIKo
BCTPEYAIOTCA COBMECTHO. B momymsnusx muen gacrto
HaOmoaaeTcs npeobajaHue Mo YUCIEHHOCTH OJIHOTO
BHAa Haja ApyruM. Taioke 3TH J1Ba BHJA pa3iMdaroTcs
Mo JOKamu3alud B opradmsme muensl - N. apis
napasuTUpyeT TOJBKO JIOKAJIBbHO, Toraa kak N. ceranae
- MOXET MapasuTHpOBaTh IIOYTH BO BCEX OpraHax
menonocHoi muensl A. mellifera [Gisder et al., 2010;
Tokapes u np., 2010], Torma xak y A. cerana
MOPAXAIOTCSI TOJIBKO HEOOJBIINE OCTPOBKH B CPEAHEM
kumeunnke [Ruttner, 1971; Abrol, 2011]. Ha ocnose
3HAaHUI O TKAHEBOW JIOKAIU3aI[MK, MOP(OIOTHICCKOM
cxoactBe u pasmuumsx N. apis u N. ceranae moryt
OBbITh pa3paboTaHbl METOIbI NPOMUIAKTHKY U JICUCHHS,
paznuyaronuecs il KaX10ro BUaa MUKPOCIOPHU U,

M3BecTHO, 4TO Y3KOH TKaHECTIECIU(PHIHOCTHIO
obnagaer Tonpko N. apis, ¥ NMpH MHUKPOCKONIUPOBAHUH
MIAaTOTEHbl MOXXHO OOHApyXUTh TOJNBKO B TKaHH
SMUTENUsl cpefHero kunrieyHuka mden [De  Graaf,
Jacobs, 1991; Fries, 2010; Gisder et al., 2010; Tokapes
u gp., 2010], torma kak N. ceranae cmocoben
IapasuTUPOBATh BO BCEX OpraHax W OOHapy>XHBaeTcs B
KHIIEYHHUKE, TKAHAX T'OJOBBI, MAIBIUTUEBBIX COCYIaXx,
KHPOBOM Teje, THUIMO(PAPSHTHANBHBIX U CIFOHHBIX
JKeJIe3bl, CEMCHHHMKAX U SMYHHMKAX, KPOME JIeTaTeIbHBIX
meimg [Chen et al., 2009; Gisder et al., 2010; Copley,
Jabaji, 2012;]. Bo3MOXHO, 4YTO TaKoe IIHPOKOE
pacnpoctpanerue N. ceranae B opraHu3Me MeI0OHOCHOMH
IYesbl M OTCYTCTBHE Y HETrO TKaHECTIeHU()UIHOCTH
SIBISIETCSI €r0 KOHKYPEHTHBIM IIPEUMYILECTBOM IIE€pen

N. apis, NOCKONbKY TpH NPOBEIACHHU JICUYCHHUS
XMMHYECKMMH TIpenaparaMd B TEpPBYIO OdYepesb
NMOruOaloT MATOreHbl B KHUIIEYHHWKE, TOrJa Kak

MIATOTeHBI B IPYTUX OpPraHax MOTYT COXPaHUThCS.

Cuuraercs, uro Bua N. ceranae Gosee omnaceH
s muenunbix cemeit A, mellifera, wem N. apis [Higes
et al. 2007; Paxton et al., 2007], mockoneky N. ceranae
obnmamaer OOJIBIIEH yCTOMYMBOCTBIO K aHTHOMOTHKAM,
OompIied BHUPYICHTHOCTBIO, a HX CIOPHI JIydIle
aJlaNTHPOBAHBl K JUIMTEIBHBIM BBICOKOTEMIIEPATypPHBIM
Bo3aelcTBusAM, o cpaBHeHHto ¢ N. apis [Higes et al.,
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2006; Martin-Hernandez et al., 2007; Martin-Hernandez
et al., 2009].

Kpome Toro, N. ceranae mMosket BcTpedaTbes B
yibe B TeYeHHE Bcero roma, Ttoraa kak N. apis
BCTPEUYAETCS] B OCHOBHOM B 3MMHE-BECCHHUH IEPHOJ,
YTO TakXKe ABISIETCS IIOKas3aTelieM KOHKYPEHTHOTO
npeumyinecta N. ceranae [Hatjina, Haristos, 2005;
Higes et al., 2006; Imdorf et al., 2006; Klee et al.,
2007]. Tlpu wunTeHcwBHOM 3apaxkenuu N. ceranae
ITYETIHAS CEMbSI MOXKET MOTHOHYTh B TCUCHHE 7 THEH
rocne 3apakeHus, MOCKoJIbKy cropbl N. ceranae 3a
KOPOTKHUII CPOK 3apa’karoT BCE DMUTEIUAIBHBIC KICTKH
kumeynunka [Higes et al.,, 2007], torma kak mepBbie
NPU3HAKH  KJIACCHYECKOro  HO3eMaro3a Tuma A,
Bbi3BaHHOTO N. @piS, y muen HAYMHAIOT MPOSBIATHCS
TOJBKO 4epe3 1-2 Helenw mociie 3apakeHus U THOemb
MOKET HACTYNHUTH TONbKO 4epe3 1 - 3 mecsma [Fries,
1997; Higes et al., 2006; Antunez et al., 2009; Hccu u
ap., 2011].

Omumako He Bcerma N. ceranae o6Omamaer
KOHKYPEHTHBIM IpeuMyniectBoM nepen N.  apis.
HU3BecTHO, uto criopsl N. apiS B HOPMABHBIX YCIOBHSAX
uMeloT  Oojiee  JJIMTENBHBIE  CPOK  COXpaHEHUs
KHM3HECTIOCOOHOCTH u MOTYT BBIJICP)KUBATh
MIPOAOIDKUTEIBHOE 3aMOpakKUBaHKe 10 cpaBHEHHIO ¢ N.
ceranae [Fries, 2010]. Tem He MeHee a3HMATCKHiA
HozemaTo3 Tuna C, BbeI3bIBacMbIii N. Cceranae, B
ITYEIOBO/ICTBE TIPH3HAH OoJiee OMACHBIM B CBS3H C
OosibIIEll YacTOTOM THOEIM ITYEIWHBIX CEMEH, II0
cpaBaenuio ¢ N. apis.

Mo pesympratam anmamm3a reHa SSUrRNA
MUKpocnopuauid B nomyisiuusax muyen CeBepHOH
Amepuku u EBpomsl Obu1o mOKazaHo, uyro N. apis
JOMHHHUPYET B PETMOHAX C XOJOAHBIM KIMMAaTOM, TOT/a
kak N. ceranae - B pernoHax ¢ TEIUIBIM KJIMMaTOM, 4TO,
BEPOATHO, CBSI3aHO C Pa3HOU yCTOMYMBOCTBIO UX CIIOP K
HU3KMM Temrepatypam [Martin-Hernandez et al., 2007;
Williams et al., 2008; Fries, Forsgren, 2009]. IToka3aHo,
gyro N. ceranae npeobyasaeT B MOMYIALUIX ITYET TAKAX
ctpan kak Hcmanwms, I'peums, ®panuus, Uranus u
[seiinapust [Higes et al., 2006; Huang et al., 2007;
Klee et al., 2007; Budge, 2008], Toraa kak N. apis gare
BCTpeyaeTcss B  Homymsauusx —mden  ['epmanumy,
Ounnsuaun, Hsennu u Hopserun [Paxton et al., 2007;
Fries, Forsgren, 2009]. [eicTBUTEIBHO, OIBITHI
MOKa3ajM, 9To npH 3amopaxkusanuu crop N. apis u N.
ceranae B TeUEHHE HEAENH JKU3HECIIOCOOHOCTH
coxpansin Toibko cmopbl N. apis [Fries, Forsgren,
2009]. UHTEpecHO OTMETHTB, YTO BCTPEYAEMOCTE 000UX
BumoB N. apis u N. ceranae B momynsuuu muen A.
mellifera BTypumu odveHp HH3Kas, 4YTO, BO3MOXHO,
00BsICHACTCS HU3KOU MIPUCTIOCOOIEHHOCTBIO
MHUKPOCHIOPHAMH K JKM3HH B YCIOBHAX CYXOro H
xapkoro knumara [Cakmak, Aydin, 2006].
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H3MeHeHns1 B opraHu3Me M4ejibl, BEI3bIBaeMble
napasurupoBanuem N. apis u N. ceranae

BaxHbIM yCITOBHEM MPOGUIAKTUKU MUCTUHBIX
ceMeil OT HO3eMaro3a  SBJISETCS  IOCTOSHHBIH
MOHUTOPUHI COCTOSIHMA IYeNuHbBIX ceMed. Ilpu
MOHHTOPHHTE ITUSIUHBIX CeMel Heo0X0IuMo oOpamaTh
BHUMaHHE Ha JIO0bIe U3MEHEHHSI COCTOSHUN MYETHHBIX
cemeil. CBoeBpeMeHHOE OOHapy)XeHHE HO3eMaro3a B
camMoM Hadvasie 3a00JIeBaHUs [TO3BOJIUT CBECTH MOTEPH K
MUHAMYMY u MOBBICUTH HKOHOMHYECKYIO
3¢ (GEKTUBHOCTD MYCTHUHBIX CEMEH.

OCHOBHBIC U3MEHEHHSI B OpPraHu3Me I4esl IpU
HO3eMaTo3e¢ MPOUCXOJAT U3-3a HapyIICHHs IHUTaHUS U
cHmkenus: uMmmyHnutera [Bailey, Ball, 1991; Naug,
Gibbs, 2009]. B opranusme m4ea MPOUCXOIHUT
COKpAII[CHUE KHUPOBBIX 3aMaCOB, KOTOPOE B COUETAHHU C
HApyIICHHEM YTIEBOJAHOIO U OEIKOBOr0 oOMeHa
NPUBOJUT K MOHIKCHUIO TEMIEPAaTypbl B YIbe, B
pe3yibTate dero CHIDKAeTCS OOMMHA  HMMYHHTET
muennHoii cempu [Malone, Gatehouse, 1998; Naug,
Gibbs, 2009].

[Tpu HO3emMaTO3e MPOMUCXOJUT TOPMOHAIIBHBIH
CABUT B OpraHu3Me TI4el, B pe3yjbTaTe 4Yero
M3MEHSIIOTCS CPOKM pPa3BHTHs 0coOei, cokpamiaercs
NPOJIOJDKUTENFHOCTD JKU3HM U MPOHMCXOMUT CMEHa
martok [Uccu, Tokapes, 2002]. B camom Hauae
pa3BUTHA HO3eMaTo3a y pabouux muen HaOIIAanoch
KPaTKOBPEMEHHOE TOBBIIICHHE aKTUBHOCTH KaTanasbl U
00mIero xKoimuecTBa OEIKOB B reMoiuM@e, UTO TakxKe
CBUJIETENLCTBYET 00 M3MEHEHUH B 0OMeHe BemiecTB. B
runo(apeHruanbHbIX — JKele3aX  Pe3K0  CHIKACTCS
aKTHUBHOCTh HMHBEPTa3bl, aMUIa3bl U BBIICISIEMBIX B
MaTOYHOE MOJIOYKO PpOCTOBBIX (DAaKTOPOB OHO- H
neonrepuHoB [Ko3y0, Mopesa, 2012]. B kuireunuxe
paboumx muern 3HaueHue pH nocroBepHO caBuraercs B
HeWTpasibHbIi quamason [pH = 6 - 7] BcmeactBue
MOBBILIEHHOT0 MOTpedeHus: GekoBoro kopma [Paxton
et al., 2007].

Mukpocniopuauu  N. apis u N. ceranae
BBI3BIBAIOT TPUHIUIAAIBGHO pa3Hble HM3MEHEHUSI B
opranm3me muen [Antunez et al., 2009]. Tlox
Bo3eiicteueM N. apis B opraHu3Me MeIOHOCHOM MUeIb
Ha 4 u 7 ;geHb nocie WHOEKIHU DKCIPECCHS T'CHOB
aberuHa, nedeHcuHa, TUMEHOTITEIMHA "
(eHONOKCHIa3bl  YBEIIMUUBACTCS,  BUTEIUIOTCHMHA,
JIM301MMa U TJIIOKO3-AETHPOreHa3bl - HE W3MEHseTCs,
Toraa Kak mpu Bo3neiictBum N. ceranae -skcrpeccust
JIAaHHBIX T€HOB yMeHbIaercs [Antunez et al., 2009].

Pacnpocrpanenne N. apis u N. ceranae B
MOMYIAIUAX YeJI B MUpe
Konrpons pacmnpocrpanenuss N. apis u N.
ceranae B MOMYJIAIMAX IMYET HEBO3MOXEH 0e3 3HaHUH O
reorpauueckoM pachpeqeieHnd 3TUX BHJIOB M HX
9KOJIOTMYECKHX M KIMMATHYECKHX TPEINOYTCHU.
PacnipenencHre BHIOB MHUKPOCIOPUAWNA B HOITYJISIHH
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IM4el HEpaBHOMEPHO, YTO SBISIETCS CIEJICTHEM, Kak
O0COOCHHOCTEH caMHX IUeN, TaKk U MECT UX OOHMTaHUs.
Jns myenoBoacTBa Poccun ovyeHb BaXKHO HENOIYCTUTH
3aB03 3apaKCHHBIX HO3EMaTo30M ITYEJIHMHBIX CeMeil M3
HEOIaromolyyHeIX B 3TOM OTHOLICGHHHM PETHOHOB B
PETHOHBIL, TA€ 3Ta 00JIE3Hb BCTpEUYaeTCst KpaifHe PEAKo.

Jlo HemaBHEro BpEeMEHHM B MOMYJIALUM ITYEI
A.mellifera  wmemu  pacmpocTpaHeHHWe — TOJBKO
mukpocmopunuu Buma N. apis [Ellis, Munn, 2005]. B
1990 roxy B cempsix A. mellifera B Vpyrsae, 8 1995
rogy B cembsix A. mellifera B CILA, 81996 roay B
cembsix A. mellifera u A. cerana na TaitBanu, B 1998
roay B cembsix A. mellifera B ®unnsuauu u B Mcnanuy,
B 2007 roay B cembsx A. mellifera 8 ABctpanuu Obit
BIIEpBBIC WIeHTU(HUINPOBAH HOBBIN BUJL
Mukpocnopuauii  N. Ceranae, KOTOpHIH, BEpPOSATHO,
nepemen ot A. cerana uHa A. mellifera B pesymbrate
ecrecTBeHHO# cMensbl x03seB [Higes et al., 2006; Huang
et al., 2007; Klee et al., 2007; Paxton et al., 2007; Chen
et al., 2008; Fries, Forsgren, 2009].

Cetivac N. ceranae mapasutupyer B
monysuusx A, mellifera u A, cerana mnouru
moBceMecTHO © BhITecHseT N. apis w3 wmect ee
nepBoHauanbHOro pacnpocrpanenus [Klee et al., 2007;
Paxton et al., 2007; Chen et al., 2008; Williams et al.,
2008; Chauzat, 2009; COLOSS workshop, 2009; Higes
et al, 2009; Fries, 2010]. OnHoBpeMeHHOE
napasutupoBanue aByx BumoB N. apis u N. ceranae B
OJIHOM MYEIMHOM CEeMbE BCTpEYaeTCsl KpailHE peaKo
[Chen et al., 2009; Paxton et al., 2007; Fries, Forsgren,
2009] [Tabu. 1, Puc. 1].

Muxkpocrnopunuu N. apis u N. ceranae Ha
CeTOJIHAIIHUA  J€Hb HWMEIOT TIOYTH  IIOJIHOCTBIO
nepekpeIBaromyecs apeansl. Ha Gomnpieit wactu apeana
N. ceranae BeitecHsier N. apiS u MpPEeBOCXOAUT €ro MO
yucieHHoctd. OHaKo B ceBepHbIX perronax N. apis mo
yuciIeHHocTH mpeBocxogut N. ceranae, Omaromaps
OonplIel KOHKYPEHTOCIIOCOOHOCTH B YCIOBHSAX PE3KO
KOHTUHEHTabHOrO Kinmara CeBepHoit EBpazuu [Higes
et al., 2006; Huang et al., 2007; Klee et al., 2007;
Paxton et al., 2007; Chen et al., 2008; Fries, Forsgren,
2009]. HWuTepecHO OTMETUTh, YTO EIAUHCTBEHHBIM
MECTOM B MHUpE€, I'/I¢ B MOITYJISIIUH ITYET 10 HACTOSIIETO
BpeMeHH He ObUT oOHapykeH BUI N. ceranae smisercs
3anagHas Asctpanus [Giersch et al., 2009; Hornitzky,
2011].

CpasuurenbHbiii aHanu3 reqa I TS rRNA Bugos
N. apis u N. ceranae u3 reorpadu4ecKu OTHATCHHBIX
MecT OOMTaHHs I10Ka3ajl BBICOKYIO KOHCEPBATHBHOCTD
HYKJICOTHIHOW IOCIIE0BATEIbHOCTH JTOr0 TeHa, 4To,

BO3MOXKHO, SABJIIACTCA I1o0KasaTejIeM OTCYTCTBUA
TeHETHYCCKOHN MnoApa3aACJICHHOCTU n 6apbep013,
NPEIATCTBYIOMINUX HNOTOKY T'CHOB n MUIpanun

MHKPOCIIOPHANIT MeXKIy reorpaduueckd OTAaleHHBIMH
nonymsinmsimu [Huang et al., 2008].



P.A UnbsicoB u ap ...«brosorus, pacpocTpaHeHne U MpopHIIaKTHKa MUKPOCTIOPUINHA poia NOSema...»

Tabiuua 1.
Berpeuaemoctbs Mukpocnopuauii N.apis u N.ceranae B nonyasiusix m4eJi pa3HbIX CTpaH
Crtpana N Bux muen 3noposnie | N.apis, | N.ceranae, N. apis + N.ceranae, | ABTopbI
ceMbH, % % % %
. Fries,
[Benus 967 | A. mellifera 56 27 - 17 Forsgren, 2009
Opamms | | 46 | A mellifera 25 2 66 7 Chauzat etal.,
2007
Martin-
®pannmst 2 36 | A. mellifera 8 - 75 17 Hernandez et
al., 2007
Martin-
Ucnauus 149 | A. mellifera 44 35 14 7 Hernandez et
al., 2007
Martin-
[Beiinapus 36 | A. mellifera 33 3 64 - Hernandez et
al., 2007
Tepvamns | 210 | A. mellifera 67 16 11 6 So'si%er etal,
Martin-
I'epmanus 69 | A. mellifera 12 7 78 3 Hernandez et
al., 2007
. Staron et al.,
CnoBakus 43 A. mellifera 30 - 63 7 2012
. Tapaszti et al.,
Benrpus 72 A. mellifera 48 1 51 - 2009
. Gajger et al.,
Xopsartus 204 | A. mellifera 25 - 75 - 2010
. Stevanovic et
Cepbus 215 | A. mellifera 17 1 82 - al.. 2011
BocHus n . Stevanovic et
TepiiorosiHa 45 | A. mellifera 16 - 84 - al.. 2011
. Stevanovic et
MoHTeHerpo 28 A. mellifera 21 - 79 - al.. 2011
. Stevanovic et
MakenoHus 37 A. mellifera 5 - 95 - al.. 2011
. Whitaker et al.,
Typuus 84 A. mellifera 91 5 4 - 2010
Poccns 1 21 | A mellifera : 28 62 10 SHHATYILINHA C
coasT., 2011
Poccis 2 396 | A. mellifera 54 24 22 . SHHATYILINHA C
coanT., 2012
Poccis 3 146 | A. mellifera 49 29 22 . Wraarbesa i
ap., 2012
Scromms 18 | A. mellifera 89 . 11 . Hraarbesa i
np., 2012
. Razmaraii et
Upan 387 | A. mellifera 33 - 67 - al.. 2013
. Chenetal.,
TaiiBaub 48 A. cerana - 33 67 - 2009
Chenetal.,
SInonus 12 A. cerana - 25 75 - 2009
; Chenetal.,
CIIIA 180 | A. mellifera 84 - 16 - 2008
Ascrpamus | 307 | A. mellifera 38 46 15 1 Slerschetal,
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Pucynok 1. I'eorpaduueckoe pacnpeneneaue mukpocrnopuauii N.apis u N.ceranae
B TOMYJIALMAX IT9EJT PA3HBIX CTPaH

Takum o0pa3zoM, 00a BHAAa MHUKpPOCHOPHUAMH,
HECMOTps Ha TIOBCEMECTHOE HIMPOKOE
pacnpoCTpaHEHHE B MHpPE,  DPACHpPENENEHbl B
MOMYJIAIUX ITYeT OUueHb HepaBHOMepHo. Kak mokasaio
HaOJII0JICHUE 3a PacIpOCTPaHEHUEM MHUKPOCIOPHINNA B
CTpaHax € KpailHUMM 3HAa4YEHUSMHU YCJIOBUH Cpenpbl,

OCHOBHBIMH €CTECTBEHHBIMHA (daxTopamu,
OTPaHWYMBAIOIIMMH  PaclpOCTpaHEHHEe STHX ABYX
BU/IOB MHKPOCIIOPUWH, SIBISIFOTCS  BIQXHOCTb |

Temrepatypa. J[Ba BUa MUKPOCIIOPHIUN KOHKYPEHTHO
MOJIABISIFOT JPYr Jpyra U OYEeHb PEJKO BCTPEUAIOTCS
coBMecTHO. Teppuropumu, e HE OTMEUYECHbI TOYKH
BcTpedaeMocTn oOoux BuaoB NOSema, He o3Haualor,
YTO 3THU BHUABI TaM HE MaApasuTUPYIOT Ha MN4Yejaax, a
0O3Ha4YacT JIMIIb TO, YTO B JIMTCPATYypC HET JaHHBLIX I10
JacToTaM X BCTPECUYAEMOCTHU B OTUX PETUOHAX.

IIpopunakruka v JeyeHne KJIacCHYeCKoro
HO3eMaTo03a THIIA A ¥ a3MAaTCKOr0 HO3eMaTo03a THIA
C

PacnpocTpaneHre B TNOMyJISIMU ITYEN JIBYX
BunoB Mukpocrmopuauii N. apis u N. ceranae wu

pasiMuMe B TIPOSIBJICHMM  BBI3BIBAEMBIX  HMMH
3a0oeBaHni Mperonaraet pa3paboTKy
YCOBEPIIECHCTBOBAHHBIX H MO}II/Iq)I/IHI/IpOBaHHBIX

WHJIMBUAYAJbHBIX IJI KaXJ0T0 BHUJA MUKPOCIIOPUIUH,
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MTOIX0/I0B PO UITAKTHKH U JICYCHUS HO3EMATO3a.

Knaccuueckmii HO3eMaTo3 THIIA A,
BBI3BIBAEMBI MuKpocmopuaneir N. apis, He wumeer
JUIMTETIBHBIX CKPBITBIX CTaAWid W XapaKTepusyeTcs
MEJJIEHHBIM HapacTaHWEM YHCJICHHOCTH TIaToreHa B
3UMHE-BECEHHEE BpeMs, MOTOMY €ro MOXKHO JETKO
MUAaTHOCTHPOBATh HA paHHEH CTaugud WHQEKIUH U
KOHTPOJHUPOBaTh YPOBEHb 3apaKEHHOCTH IMYEIHMHBIX
cemeit. [IpodmmakTnyeckue u Jie4eOHbBIC MEPOTIPUATHS
JUIL KJIACCHYECKOTO HO3eMaro3a MPOBOIATCS OOBITHO
BECHOH, KOTJa NPOWCXOMAT THKH  OOOCTpEHUS
3a00JIeBaHHS.

Asuarckuii Ho3eMaro3 Turna C, BbI3bIBAGMBbIN
Mukpocniopuaued N. ceranae, oObYHO HpoTekaeT 6e3
BUJUMBIX BHEIIHUX TPOSBICHUN M XapakTepu3yeTcs
CIIOCOOHOCTBIO KaTacTpo(UUECKH OBICTPO yBEIUYHBATDH
YUCJICHHOCTh B JI000€ BpeMsi ToJia, IMO3TOMY €ro
CIOXHO  JMAaTHOCTHUPOBATH HA  paHHEW  CTaguu
WHQPEKIUH W KOHTPOJIHPOBATh YPOBEHb 3apakKCHHOCTH
MYETUHBIX ceMel. s TpOQIIAKTHKH 3TOTO THIA
HO3eMaro3a HEOOXOJUMO IIOCTOSIHHO CIEAHUTh 32
COCTOSIHUEM ITYEITHMHON CeMBbH W, MPH OOHAPYKCHHUH
Jake HEOONBIINX OTKIIOHEHUH OT HOPMBI, TPOBECTH
JAArHOCTUKY Ha HaJIN4yue N.ceranae
MHKPOCKOTIMYECKHUMHA M MOJIEKYJIIPHO-T€HETHUECKUMHU
METO/IaMH.
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B ciyqae oOHapysxeHust B opranusme mueinst N.
apis wmun N. ceranae HeoOXOAUMO CPOYHO MPOBECTH
ne4yeOHO-TIPOPUIIaKTHIECKUE MEpOIIPHUSITHSI. K
COXAJICHUIO, HA JaHHBII MOMEHT HE pa3pabdOoTaHBI
WHIHMBUyaJIbHBIC METObI JIeUeHHsT 1 NpopHIakTHKA N.

apis w N. ceranae, TmO3TOMY HCIONB3YIOTCS
KJIACCHYECKHWe  TpemapaTtbl  NPOTHB  HO3EMaTo3a,
KOTOpBIE o0amaroT OJIMHAKOBOH BBICOKOI

TOKCHYHOCTBIO U 3((eKTOM HHTHOHUPOBAHUS PA3BUTH
U1t 000MX BHIOB MHKPOCIIOPUIUH.

Cucrema  npoQUIaKTUKH  KIACCHYECKOTO
HO3eMaro3a THha A M a3uaTcKoro Hozemarosa tuma C
BKJIIOYaeT: oOecreyeHne CceMed  KadeCTBEHHBIMH
KopMamu (MeJ, caxapHbIii cHpom, mepra u OemKoBas
MOAKOPMKa),  CO3MaHHE  ONTHUMANBHBIX  YCIOBHil
3UMOBKH (TeMmepatypa Bo3nyxa +2°C M OTHOCHTEIbHAs
BIaXHOCTE 75-85%), coOMIOACHHE TI'MIMEHHYECKUX
HOpM,  CBOGBPEMEHHOE  IPOBEICHHE  Je4eOHO-
NpoUIAKTHYECKUX ~ MEpONpHATHH  (JMarHocTHka
Oonesneii, Jedenue u  gesuHbpexims) [[pobos,
Jluxotun, 2003]. ITo apyroit Touke 3peHust, OeaKoBas
MOJKOPMKa, HAao0OpOT, CIOCOOCTBYET  Pa3BHTHIO
Ho3emaTo3a [CoxuukoB, YepHsimes, 2011].

OCHOBHBIM crocobom npodUIaKTHKH
KJIaCCHMYECKOTO HO3eMaro3a THhma A M a3uaTcKoro
Ho3emaro3a Tuna C  sBISETCS  CHCTEMaTHyYecKas
exeronHas Je3uH(eKnus yinbeB. llonoKuTeNbHBIE
pe3ynbTathl faet aesuHpexnus napamu 80% yKCycHOH
KHCIOTHl u  (opMmampaeruna, pacrBopamu 4%-to
dopmanpaeruaa u 2%-ro xuHO30ya (OKCUXUHONKH), a
TaKKe CMECBIO a30B, COCTOAIEH M3 1 Y4acTH OKHCH
stinena  (otmaeHokena, Co,HO) wm 2,5  wactm
6pomucroro merwia (6pommeran, CH3Br). Pamku u
YIbH TaK)KE€ MOTYT OBITh JIe3UH(OUIMPOBAHbI [IAMEHEM
otkpsIToro orus [['po6os, Jluxotun, 2003].

Jng  jedeHun mUEA  OT  KJIACCHYECKOTO
HO3eMaTro3a THIa A M a3uaTckoro Hosemarosa tuma C B
ITYETIOBOJICTBE OOBIYHO NPUMEHSIOT: AHTHUOMOTHKH -
bymarnnmH, MOHOMHUIIUH, TeppaMHULIUH,
9HTEPOCENTON; CYNb(QaHMWIAMHUIBl - CYIb(haJuMe3HH,
Cynb(anupuaasut, CyiIbhaJiMEeTOKCHH; OpraHUYeCKUe
COCIMHEHUS] - THMOJ, PECBEpaTpoj, acKOpOHHOBAas
KUCJIOTa; BOJHO-CITUPTOBBIE SKCTPAKTHI PACTCHUH -
TUMbsiH 00bIKHOBeHHBIN (Thymus vulgaris), kanenmyna
nexapcteennas (Calendula officinalis), mara mepeunast
(Mentha piperita), monsias ob6bikHOBeHHAs (Artemisia
vulgaris), msrume nekapctBennbiii  (Archangelica
officinalis) [Cmupnos, Ileperyxn, 1971; Manaros, 1971;
Cwmupuos, Coxmukos, 2002; I'pobos, Jluxorun, 2003;
Higes et al., 2006; Maistrello et al., 2008; Pajuelo et al.,
2008; CoxmukoB, Yepnbiues, 2011]. B crpaHax
EBporneiickoro Coro3a npHMEHEHHE B IUYEIOBOACTBE
OOJIBIIMHCTBA aHTUOWOTHKOB IIPH JICYEHHH HO3EMaTO3a
3anpemeno no aupekruse EC 3/01/081 ot 04.02.2002
[CoxnukoB, YepHbimes, 2011]. Cuuraercs, 4yTo KUcas
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cpeia TOAABISIET pa3BUTHE TPHOKOBBIX HHQEKIHMN
MEJOHOCHOM IYeNbl, HO 3KCIEPUMEHTAIbHO OBLIO
MOKa3aHO,  4YTO  KOPMJIEHHE  IYeJ  CHUpPOIIOM,
MOJIKUCJIEHHBIM YKCYCHOI KHUCIIOTOM, HEe MOAaBIseT
pa3BUTHE HO3EMaTo3a B MUEIHMHBIX CeMbsix [Forsgren,
Fries, 2010].

Takum 00pa3oM, Bce NEPEUNCICHHBIC BHIIIE
BEIIECTBA M MPENApaTHI, 10 MHEHUIO aBTOPOB, TTOKA3aIH
JIEHCTBHUE, MOAABIIAIOIIECE Pa3BUTUE MUKPOCIOPUIUN B
MMYEJIUHBIX CEMBSIX. bnaronaps [IpaBUJIbHOM
OpraHM3aIMy AUArHOCTHKU U MPOQUIAKTUKY MTYEITUHBIX
ceMel, a Tak’Ke CBOEBPEMEHHOMY MPOBEJCHUIO JICUCHUS
HO3eMaTo3a, M4enoBojAcTBO B Poccum Oyner Oonee
3¢ PEKTUBHBIM.

3akJl0ueHue

Takum oOpazoMm, B momymsamum 1mden  A.
mellifera u A. cerana MmHUpPOKO pPanpOCTPaHEHBI
KJIACCUYECKUM HO3eMaTo3 Tuna A M a3MaTCKUH
HO3emaro3 tuma C, KOTOpHIE paclpeneleHbl OYCHb
HEpaBHOMEPHO 1o apeany. OCHOBHBIMU
€CTECTBEHHBIMU  (haKTOpamMH,  OIPaHWYHBAIOIIUMHU
pacmnpocTpaHeHHe 3TUX ABYX BHUAOB MHKPOCIOPHAMH,
SIBIIAIOTCS BIAXKHOCTH M TeMIlepaTypa. MUKpOCIOpHIus
N. apis umeeT MpPEeMMyYIIIECTBO B PETHOHAX C XOJOIHBIM,
a N. ceranae - c¢ remabiM kiuMatomM. O6a Buzaa
MHUKpPOCIIOPHIMHA HE MOTYT BBDKMBATh B PErHOHaX ¢
OYeHb CYXUM KiIuMaToM. B cBs3m ¢ Tem, uro Bux N.
ceranae, B cpaBHenun ¢ N.apis, xapaktepusyercs
3HAYUTEIBHOW YCTOMYMBOCTBIO K AHTHOHMOTHKAM W
¢yHTUOHIIaM, BEICOKUMH YPOBHSIMH BHPYJICHTHOCTH H
TEMIIa Pa3MHOXCHUS, HENPEACKa3yeMBIMH CpPOKaMH
MaHu(ecTanuu HO3eMaTo3a U LTUPOKOI
NPEACTAaBICHHOCTRI0 B TKaHSIX M OpraHax OpraHu3Ma
MEJIOHOCHOHW MmUenbl, HeobxoauMo paspabortath Ooiee
cnennpuIeckre MOIU(HUIIMPOBAHHBIE METO/IbI
NpoQUIAKTUKM W JICYEHHs, pasziIM4aioniuecs Juis
Ka)XJIOTO BHUJIa MUKPOCIIOPUAUIA.
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BIOLOGY, DISTRIBUTION AND PREVENTION OF MICROSPORIDIA GENUS NOSEMA PARASITING
ON HONEY BEES

R.A.llyasov, L.R.Gaifullina, E.S.Saltykova, A.G.Nikolenko

Institute of Biochemistry and Genetics of Ufa Science Center of the Russian Academy of Sciences,
450054, Russia, Bashkortostan, Ufa, Prospekt Oktyabrya, 71. E-mail: apismell@hotmail.com

Resume
In population of bees A. mellifera and A. cerana widely distributed classic nosemosis of type A and Asian
nosemosis of type C - very dangerous microsporidiosis leading to loss of productivity of bee colonies and
even their death. Without beekeeper and their treatment nosemosis does not disappear in the hive, and
ultimately leads to the weakening and destruction of bee colonies. Both species of Nosema have uneven
distribution in the area of the honeybee: different regions had differences in species composition and
quantitative content of microsporidies. In distributing nosema also important taxonomic belonging of
honeybees - different honey bees subspecies have different resistance to the disease: bee subspecies Apis
mellifera mellifera, in contrast to other bee subspecies least susceptible to infection by nosemosis. Due to fact
that species N. ceranae, compared with N.apis, characterized by considerable resistance to antibiotics and
fungicides, high levels of virulence and reproductive rate, unpredictable timing nosemosis manifestation and
wide representation in the tissues and organs of honeybee, it is necessary to develop individual for each
species modified methods of prevention and treatment.

Keywords: Nosema apis, Nosema ceranae, Apis cerana, Apis mellifera, classic nosemosis of A type, Asian
nosemosis of C type, microsporidia, CCD, Colony Collaps Disorder.
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