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JUHAMIKA BIIMUPAHHA B7KIJI 3A YMOBU 3APA’KEHHSA PI3BHUMU 103AMU
CIIOP MIKPOCTIOPU I NOSEMA APIS TA NOSEMA CERANAE
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"HarionanpHuii yHiBEpCHTET O10pecypciB i IPUPOIOKOPUCTYBAHHS YKpaiHu,
ByJ. [lonkoBHuka [lotexina, 16, M. Kuis, 03041, Ykpaina

HHII «IactutyT 6/pkinpauiTBa iMeHi 1. 1. TIpokonoBuyay,

By/1. Akanemika 3abomorHoro, 19, m. Kuis, 03680, Ykpaina

Y cmammi euxnadeno pesyrvmamu 00ciodcensb 3 GUEUEHHA BNAUGY PIZHUX 003 3APAINCEHHA CNOPAMU
mikpocnopuoiti Nosema apis ma Nosema ceranae (5 x10°—5 <107 cnop na 60xcony) na Ounamixy eiOMupanHsi
abomuux 00xcin nimuvoi eenepayii (3 7.07 no 17.09.2016 p.), 8idiopanux y caoxu.

Bcmanosneno, wo weuoxicms 8ioMupants 00X4Cii 3HAYHOI MIPOIO BUSHAYAEMbCS 003010 3APANCEHHS
i 3BHAUHO MeHWOoW — 8udomM MiKpocnopuoditl. Huzwbki 003u cnop 060x 6udie mikpocnopudii 0o 18-20 ous 3apa-
JHCEHHS YNOBIILHIOIOMb GIOMUPANHS 3apadiceHux 60dcin. IIpu ybomy y eapianmax 3 HUSLKUMU 003AMU 3APANHCEHHS
cmepmHicms 60xcin y sapianmax 3 N. ceranae 06yna oewo nudxcuoro, Hidxc y éapianmax 3 N. apis. Toomo modcna
ckazamu, wo N. ceranae cmocogno mMedoHOCHOI 00xconu € menus namoeenHoro, Hidie N. apis. ¥ éapianmax 3 euco-
KuMU 003amu iopasy cnocmepieany nPUCKOPEeHHs 8IOMUPAHHS 3apadiceHux 00X 3a sukopucmanis sk N. apis,
max i N. ceranae. 32000M NOKA3HUKU CMEPMHOCIME OOJCI Y YUX 8apiaHmax NPakmuyHo UPIEHIOIOMbCA.

Omodice, 8 008620CMPOKOBOMY eKCNEPUMEHMI 003U 3APANCEHHSL OONCIL cnopamu 000X U0I8 MIKPOCHOPUOTTL —
i N. apis, i N. ceranae — He eniugaroms Ha NOKASHUKU CMEPMHOCII OOX#CLI, npome Maroms 61118 Had WEUOKICIb
iX BIOMUPAHHA: BUCOKI IHBAZILIHI HABAHMANCEHHSL NPUCKOPIOKOMb NPUPOOHE BIOMUPAHHS OOXCIL, a HU3LKI, HABNAKU,
YnosinbHmb. Taka 3aKoHOMIpHICMb Xapakmepra 07 000X 6udie Mikpocnopudiil. Ilpunyckaemocs, wo KinbKicmo
nokonius N. apis 0o 3azudeni 60U 00YMOBIHEMBCA 003010 NAMOLEHA | eHePeMUYHUMU 3aNACAMU XA3AIHA.

Kuouosi ciioba: HO3EMATO3, MEJIOHOCHA BJXKOJIA, CIIOPU, MIKPOCITOPU 1A,
NOSEMA APIS, NOSEMA CERANAE
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The article presents the results of research on the influence of infection doses of the spores of micro-
sporidia Nosema apis and Nosema ceranae (5x10°—5 <10V spores per bee) on the dynamic of withering away
of the flying bees of the summer generation (7.07-17.09.2016), selected in the cages.

1t was established that the rate of bee's extinction is substantially determined by the dose of infection, and is far
less — by the microsporidia species. Low doses of spores of both species of microsporidia till the 18" day of infection
slow the extinction of the infected bees. Thus, in variants with low-dose infection bee s mortality in variants with N. cera-
nae was slightly lower than in variants with N. apis. That is to say that N. ceranae towards to the honey bees is slightly
less pathogenic than N. apis. In the variants with high doses of infection, we immediately observed the withering away of
the infected bees by using N. apis as well as N. ceranae. Subsequently bee s mortality in these variants almost equalized.

So, in the long-term experiment the doses of bee s infection by the spores of both species of microsporidia,
and N. apis and N. ceranae, do not effect on the bee's mortality, however, they effect on the rate of their extinc-
tion, high invasive load — accelerating the natural extinction of bees, and the low — on the contrary, slow down.
And this pattern is typical for both species of microsporidia. It is assumed that the number of N. apis generations
before bee's death conditioned by the dose of the pathogen and host energy reserves.
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JUHAMUKA OTMHUPAHUA ITHEJ ITPU YCIIOBUH 3APA’KEHUSA
PASHBIMH JIO3AMM CIIOP MUPOKIIOPUINI NOSEMA APIS U NOSEMA CERANAE
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B cmamvwe uznooicenvi pezynvmamol ucciedo8anuti O U3VHEHUIO GIUAHUSL 003 3aPadlCenus CHOPamu MUKpo-
cnopuouti Nosema apis u Nosema ceranae (5% 10°—5 10/ cnop na nueny) na Ounamuxy ommupanus 1EmHuix nuei
nemnett eenepayuu (¢ 7.07 no 17.09.2016), omobpannwix 6 caoxu.

Yemanosneno, umo ckopocmes ommupanus nuen 8 3HAUUMENLHOU CMeneHy onpeoesiemcs 00301l 3apa-
JHCEHUsL U 8 SHAUUNETLHO MEeHbULEll CIMeNneHU — GUOOM MUKpocnopuoutl. Huskue 003vl cnop 060ux 61008 MUkpo-
cnopuduti 00 18-20 OHs 3apasicenus 3amMeonsiom Ommupanue 3apaxceHHvlx nyei. Ipu smom ¢ éapuanmax ¢ Hu3-
KUMU Q03aMU 3aPANCEHUSL CMEPMHOCMb NYell 8 gapuanmax ¢ N. ceranae Oblia HECKOIbKO HUdice, YeM 8 BapUuaHmax
¢ N. apis. To ecmb, modico ckazams, umo N. ceranae no OmHOWEHUIO K MEOOHOCHOU nuele AGAEmCs HeCKOAbKO
Menee namoezennoll, yem N. apis. B éapuanmax ¢ blcoKuMu 003aMil Cpa3y HAOMOO0ANU YCKOPeHue OMMUpaHsL
3apadiceHHbIX nYel npu Ucnonvsosanuu kax N. apis, max u N. ceranae. Bnociedcmsuu nokazameni cMepmHocmu
nyen @ SMUX CAyUaAsX NPAKMUYecKy 8blpasHUBATOMCSL.

Hmakx, 6 doneocpourom sxcnepumenme 003l 3apadiceHus nueil CHOPami 000UX BUOO8 MUKPOCHOPUOUL —
u N. apis, u N. ceranae — ne 61Us10m HA NOKA3AMeENU CMEPMHOCIU NYEl, OOHAKO OMPAICAIOMCI HA CKOPOCTU UX
OMMUPAHUSL BbICOKUE UHBAZUBHBIE HASPY3KU YCKOPSIOM eCIMeCmEeHHOe OMMUpanue nuel, a HusKue — Haobopom,
sameonsrom. Taxas 3akoHOMEPHOCMb XapakmepHa 0Jist 000Ux 61008 Mukpocnopuduil. Ilpeononazaemcs, umo xonue-
cmeo noxonenutl N. apis 00 eubenu nuen 06ycroenueaemcst 0030t NAMOSEeHa U FHEPLEMUUECKUMU 3ANACAMU XO3AUHA.

Kirouessbie ciioBa: HO3EMATO3, MEJIOHOCHBIE ITYEJIBI, CITOPBI, MUKPOCITIOPUANU,
NOSEMA APIS, NOSEMA CERANAE

HaiirronmmpeHinior XBopoOOr MEIOHOC- OpkimpHAITBO [ 10]. [lo TOTro X y HU3II KpaiH K
Hoi Omkomu Apis mellifera L. € nHo3emaro3. 3a- 30yAHUK HO3EMAaTO3y OKLI PEECTPYETHCS JIHIIIE
XBOPIOBAHHS 3yCTPIUa€ThCS HAa BCIX KOHTUHEHTAX a0o nepeBaxHO N. ceranae. 30kpeMa, BOHA 3ape-
B MICISIX IHTCHCUBHOTO BEACHHS OKUTLHUIITBA, €CTpOBaHA Ha macikax 1o Bciit Teputopii CILIA [3]
MIEPIOAMYHO BUKJIMKAE MACOBY 3aru0elb O/1KO- i [TiBnernoi Amepuku [13], y kpainax bankan-
JTUHUX ciMel Ha macikax [7]. cbKoro miBoctposa [17], y €Bpori [2, 9, 10, 17] Ta

JlonenaBHa 30y/THIKOM HO3EMAaTO3y MEJI0- Agii [23]. [lommpena N. ceranae Takox i B Pociii-
HOCHOI OJPKOJIA BBKAJIM OJIUH BHJT MHUKPOCIIOPH- cbkiit Depepartii, mpuaoMy repeBaxae Haa N. apis
niit — Nosema apis [24]. JlocipKeHHST OCTaHHIX y MiBJICHHUX perioHax [8, 18, 25]. N. ceranae 3y-
POKIB TIOKa3aJIH, 110 B CBITI IIUPOKO PO3IOBCIO- cTpivaeThes mopsia 3 N. apis B Ykpaini [22].
JDKEHU TaKOXK 1HITUH TapasuT 0K — MIKpO- Jlo KJTiHIYHKX MPOSIBIB HO3EMAaTo3y, CIIPH-
criopunist Nosema ceranae [4, 6, 12, 16]. YHHEHUX MiKpocropuieio N. apis, Halexarb

Nosema ceranae crioyatky Oysa onucaHa C1a0Kuif PO3BUTOK OJKOJIMHKX CiMEH, 1HO/II —
K TIAPA3HT a31aTChKOI METIOHOCHOT 0K Apis NPHUCYTHICTB CIIIB MPOHOCY. BiCyTHICTH OMOHO-
cerana F. [6], uepe3 1110 HO3eMaTO3, CIIPUYMHE- IIEHOCTI He 000B’SI3KOBO CBITYUTH TIPO TE, IO HO-
HUH LI€I0 MIKPOCTIOPUIIEI0, OTPHMAB III€ HA3BY 3emaro3y Hemae [7]. 3aXxBOprOBaHHS MPOSIBIISIETHCS
«asiaTchKuity. Y MOJaNbIIOMYy MiKPOCIIOPHIis MIEPEeBXHO Ha MOYATKy BECHH 1 MPHIIAIA€ HA TO-
N. Ceranae BusiBIICHa B €BPOTICHCHKOI MEZIOHOC- YaTOK BHPOILYBAHHS PO3ILIONY, TOOTO Ha Mepiozn
HOI O/KOJIM Ha BCiX KOHTHHEHTAX, JI¢ PO3BHHEHE BEJTMUYE3HUX CHEPTeTUYHHX 3aTpaT O/pkisl. Brpait

88



The Animal Biology, 2017, vol. 19, no. 2

PIIKO HO3EMATO3 MPOSIBIISIETHCS. BOCEHH, 1110 3a3BHU-
Yaii 30ira€ThCs 3 BUCOKUM CTYTICHEM 1HBA3ii 0K
kiimeM Varroa destructor, IPUCYTHICTIO B Mel
naji abo 3amuimikiB nectuiwaiB. [IpoBokye 3aro-
CTPEHHS HO3eMaro3y YTPUMAaHHS CIaOKUX CIMEH,
SK1 HE MOXKYTh MIATPUMATH ONTUMAJIbHY TeMIIe-
parypy B rHi3ai Omxin [20].

Ha nymky neskux AOCIHiIHUKIB, TIPOSB
HO3€MaTo3y, CIIPUYNHEHUH apa3uTyBaHHAM
N. ceranae, nemo Bipi3HSIETHCS Bl 3yMOBICHO-
ro Mikpocrnopui€eto N. apis. 30Kkpema, Ipu 3aro-
CTPEHH1 HO3eMaro3y, CIIPUYMHEHOTO MIKPOCIIOpH-
niero N. ceranae, BIICYTHI CIiJM TPOHOCY. bib-
IIICTh 1H(IKOBAHMX O/PKONIOCIMEN MOXKYTh HE MaTu
KOTHMX O3HAK 3aXBOPIOBAHHS, HABITH 32 3HIKEHOT
MPOIYKTHUBHOCTI Ta aKTUBHOCTI 3anuieHHs [15].
JIesiKi JOCHITHUKH BBAXKAOTh, 1110 OJKOJIMHI CIM 1,
3apaxeHi N. ceranae, BIIMUPAIOTH MIBUJIIIE, HIK
3apaxkeHi V. apis. OJlHaK Lie He IOBEACHO EKCIIepH-
MEHTAJIBHO Hi Ha 130J50BAHUX B CaIKU OIKOJIAX,
Hi Ha O/HKOJIMHUX CIM’SIX.

Hami 6araropiuti cnocTepekeHHs 3a
O/KOJIMHUMU CiM’SIMH, JIe CLIOCTEPIrajioch 3a-
TOCTPEHHSI HO3€MaTo3y, CBIIYUTH MPO TE, L0
BIIMIHHOCTI y KJIIHIYHUX IPOsIBaX HO3EMAaTO3y
00YyMOBITIOIOTBCS 371€01TBIIOTO CTyIIEHEM 1HBa3i1
OJDKIT IBOMA BUAAMU MIKPOCTIOpUIi — N. apis
1 N. ceranae. Ctyninp iHBa3ii O/0KiN 30y JHUKA-
MU HO3EMAaTo03y, CBOEIO YEProl0, 3aIE€KUTh Bl
cTajii pO3BUTKY MApa3uTiB, Bij reHepallii 1 BiKy
O/DK1II Ha Yac 3apa)KeHHsI, B/l CTYTICHIO YPasKeH-
Hs OJDKLI KIIIIEM Varroa destructor, Bij SKOCTI
KOPMiB, 3HOIIEHOCTI OJIK1JI, B/l Mi3HBOI mepe-
POOKH IIyKpY BOCEHHU, TOKCHYHOTO HABAaHTAXKEH-
Hs Ha OJKLN BiJl MECTULIUIIB, SKUMH 00pOOIis-
JUCh HEKTAPOHOCH B pajilyci IPOJYKTHUBHOI'O
JABOTY OJKL, 9 BiJl IHITUX YNHHHKIB.

Mertoro Haoi po6oTu Oya0 MOPIBHATH
BIUIUB 7103 3apaXKEHHs MIKpOCTIOpHIisIMU N. apis
1 N. ceranae Ha TUHAMIKy BIIMHUpPAaHHS OJK1
JITHROI TeHepallii. 3 onsiay Ha 11e, Ha O/pKoNIax
JITHBOI TeHepallii, 130IbOBAHUX B CAJKH, MU BH-
pillyBaiy TaKi 3aBIAHHS:

1) moCHiIUTH BIUIMB 3apaske€HHS CIIOpaMU
Mikpocniopuaiii N. apis Ta N. ceranae B 103ax
5x10°-5x107 ciop Ha O/pKOITy HAa TMHAMIKY Bifl-
MUpPaHHS O/KIT;

2) BU3HAUUTH CTYIIHb YPKEHHS TOCTi-
HUX O/DKIIT HO3EMaTo30M.
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Marepiajau Ta MmeTOaH

3a 1abopaTopHUX YMOB HAMH JIOCIIIKe-
HO BIUTMB Pi3HHX 03 3apa’KeHHsI CIIOPaMH MiKpO-
criopunii N. apis Ta N. ceranae, a came 5x10°—
5x107 ciop Ha OIKOIY, Ha TUHAMIKY BiIMUpaH-
HSl TBOTHUX OJDK1J, BiNiOpaHUX 3 OfHi€T cim 1.
KonTtponem ciysxumu 6mxomm 0e3 3apakeHHs!.

Jlnst ioro B canok Binoupamu 40-50 mp0T-
HUX O/DKLUT JIITHROI TeHepattii (mpubim3Ho Ha 15—
20-# j1eHb 3 MOMEHTY BinpomkeHHs ). OnuH ca-
JIOK — O/IHa TIOBTOpHicTh. Ha BapianT — Tpu
noBropHOCTI (120150 6mxin). ITicns poro im
sromoByBasn 50 %- IyKpoBUi cupo 3i criopa-
Mu Mikpocriopunii N. apis i N. ceranae B KOHIICH-
tparisx: 5x10% 5x10%; 5x10% 5%10% 5%10% 5%107.
Hocmin tpusas 3 7.07 mo 17.09.2016 p.

SET
70

Puc. 1. Cniopu Nosema ceranae (a — 31iBa)
ta Nosema apis (6 — cripaBa) i CBITJIOBUM
mikpockoroM (%400 Ta x1000)

Fig. 1. Nosema ceranae (a — left) Ta Nosema apis
(b — right) spores under the light microscope
(%400 and x1000)

Cropu N. apis i N. ceranae BUIIISAIN
3 3apakKeHUX OJKUI 32 CTaHAAPTHUMHU METOIH-
kamu [5, 19]. i mbOoro nuIsIXoM MiKpOCKOTTiY-
HOTO aHaJli3y MOoNepeIHbO BiIOUpPaIH TOCTATHIO
KUTBKICTH OJIXK1T 3 CHIIBHUM CTYTICHEM 3apayKeH-
Hs criopaMu Mikpocropunii N. apis Ta MiKpo-
ciopunii N. ceranae (puc. 1). UepeBis 01K
TOMOT€HI3yBaJM, ToMoreHar (ursrpyBanu. Diib-
Tpar LEHTPU(YTYBaIN TP 2 THC. 00./XB MPOTSI-
rom 20 xB. Ocaj 3i ciopamMu pecycCIeH3yBaJIH,
TICIISt 9OTO 3HOBY HEHTPU(DYTYBAIH MPH TUX Ke
napamerpax. OcTaHHE J03BOJSIIO MAKCHMAIBHO
3BUTBHHUTH CHIOPH BiJ] CTOPOHHIX JTOMIIIOK Ta TO-
myTHOI Mikpoiopu KumedHukiB O;pkin. [licns
IIBOTO TOTYBAJIM CYCIIEH31I0 CTIOp, B SAKIi miapa-
XOBYBAJI TUTP CHOP 3a JIONOMOTor0 kamepu [o-
psieBa. HeoOXiHy /115 3apakeHHs! KOHIICHTPALTi0
CTIOp OTPUMYBAJIH PO3BECHHAM BUXI1IHOI CITO-
poBoi cycrien3ii. Criopu 3ro0BYBaJIN JTOCITHIM
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O/pKOJIaM pa3oM 3 IyKPOBUM CHPOIIOM MPOTSITOM
24 rox. Ilicnst mporo OKLT MEPEBOIUIN HA YUC-
THIA IyKpoBuii cupor. OO0k cMepTHOCTI OKiI
MIPOBOJIUIIN Yepe3 KOXKHI JIBa JHI 10 IOBHOTO BijI-
MupanHs 6xii. J{ani o0poOneHi CTaTuCTUYHO.

PesyabTaTu it 00roBOpeHHs

PesynbraTy eKcriepiMeHTy TpeICTaBlIeH]
Ha puc. 2 i 3 i B Tabnui.
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3apaxkeHHsl criopamu Nosema ceranae
(500-50000000 criop Ha 0cobuHY)

Fig. 2. Dynamics of bees extinction depending on

the dose of invasion by Nosema ceranae spores
(500-50000000 spores per bee)
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Puc. 3. Ilnnamika BimMupaHHs OKIT 3aJI€KHO BiT 1031
3apakeHHsI criopamu Nosema apis
(500-50000000 criop Ha 0COOHHY)

Fig. 3. Dynamics of bees extinction depending on

the dose of invasion by Nosema apis spores
(500-50000000 spores per bee)
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JlocniiskeHHS BILTUBY /103 3apakKCHHS
criopamu Mikpoctiopuiit N. apis Ta N. ceranae
(a came: 5x10%; 5x10% 5x10% 5x10%; 5x108;
5x107 cnop Ha OJKOJTY) TPH 3rOJOBYBaHHI pa-
30M 3 50 %-M IIyKpOBHUM CHPOIIOM I0Ka3aJIo, 10
IIBUKICTh BIAMUPAHHS OJKIT CyTTEBO BU3HA-
YaeThCs 03010 3apPAKEHHS 1 3HAYHO MEHIIO0
MIpOI0 — BUAOM Mikpocnopuaii. Husbki go3u
criop 000X BuaiB Mikpoctopumii (5x10% 5x10°%;
5x10* ciop Ha 6/pKoIy) 710 18-r0 JAHS 3apakeHHS
YIOBUIBHIOIOTH BIZIMUPAHHS 3apaskeHUX OJK1I
HE TUIbKM TIOPIBHSHO 3 BapiaHTaMHu, J1¢ BUIIPOOO-
BYBQJIUCh BUCOKI JI03H, ajie i MOPIBHSHO 3 KOH-
TpoJieM, Jie OJKOIH He Oyiu 3apaskeHi.

I[Tpu oMy y BapiaHTax 3 HU3bKMMH J103a-
mu 3apaxkenns (5% 10% 5x10% 5x10* criop Ha Omko-
JIy) CMEpTHICTb OJUKLN y BapiaHTax 3 N. ceranae
OyJia JIe11o HWKYO0l0, HDK y BapianTax 3 N. apis,
1 Taka TeHJIEHIIIS CIIOCTepiraeTbes A0 41-ro qHs
3 MOMEHTY 3apakeHHs. 3 41-ro JHs TUIbKH 7032
5x10? ynoBUIbHIOE IPUPOITHE BIIMUpPAHHS OIDKLI,
SIKE MU CIIOCTEpirajii B KOHTpodi. ToOTo nomepe-
JTHHO MOXKHA CKa3artu, 1o N. ceranae CTOCOBHO
MEIOHOCHOI OKOJH € JEII0 MEHIII TATOTeHHOIO,
HIK N. apis, 0 Y3rOKYEThCS 3 JaHUMH 1HIINX
JOCITIJTHUKIB, SIKI BUBYAIM BIUIUB /103 3apasKCHHS
N. ceranae Ta N. apis Ha CMEPTHICTbH MiJIOCII]I-
HuX OmKkin [1].

V BapiaHTax i3 BUCOKUMH f03amu (5x10°;
5x10% 5107 ciop Ha O/KOITY) MU BiIpasy CIIo-
cTepirajgy NPUCKOPEHHs BIAMHUPaHHS Ok, 3a-
pakeHHX K N. apis, Tak 1 N. ceranae. 3ronom
MOKa3HUKH CMEPTHOCTI OJ[KIJ B ITUX BapiaHTax
MIPAKTUYHO BUPIBHIOIOTHCS.

MiKpOCKOMIYHUIA aHasli3 MOKa3as, 110 J10-
CITiTHI /KO, TIOYMHAIOYH 3 7-TO JHS 3apaKeH-
Hs1, MAJIM BUCOKUH piBEHb 1HBa31i 000Ma BUAAMU
Mikpocniopuaiii — i V. apis, 1 N. ceranae.

Y nonepeHix HaIUX TOCII/IaX 3 BUBYCH-
HS BIUTUBY /103 3apaXeHHA V. apis Ha TUHAMIKY
BiIMUpaHHS O/DKLT MU HE OTPUMAJIH YiTKOT 3a-
JIEKHOCTI MK JI03010 3apayKeHHS 1 TTOKa3HUKAMH
CMEpPTHOCTI OJDKLT Ha PaHHIX eTarnax 3apa’keHHsL.
CyTTeBa pi3HHLIS B TIOKA3HUKAX CMEPTHOCTI CII0-
cTepiranach Bif 15-ro nHs 3apaxeHHs, a 3 4ya-
COM JIMHaMiKa BiIMUPaHHs O/I)KiJ BUPIBHIOETh-
Csl 32 BUKOPHUCTAHHS SIK BUCOKHUX, TaK 1 HU3bKUX
7103, 1110 TTOSICHIOETHCS (Pi310JIOTIUHOIO CTapiCTIO
omxin [14].
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Otpumani HaMH Pe3yJbTaTH y3rOKYIOTh-
cs 3 pesyabraramu Masone 3i criiBaBropamu [11],
SIKI HE OTPHMAIIH YiTKOI 3aJIEKHOCTI MK JI03010 3a-
pakeHHs 6K N. apis 1 KUTBKICTEO CTIOP, 110 YTBO-
puitcs Ha ocobuny. Cxoxi 1aHi OTpUMaHi HaMH
Ha T'YCEHUIISIX COBOK (Lepidoptera, Noctuidae) piz-
HOTO BIKY, SIKUX 3apa)KaJd pPi3HUMH J03aMH CIIOP
Mikpocniopuaii Vairimorpha antheraeae [21].

OTxe, 3 OIIISIAy Ha pe3yibTaTH Bjac-
HUX JIOCHIJKeHb, & TAKOXK JIaHl JITepaTypu, MU
CTBEPJIKY€EMO, 1110 B JIOBTOCTPOKOBOMY EKCIICpH-
MEHTI JI03H 3apa)XeHHsI OJKLI criopamu 1 N. apis,
1 N. ceranae He BIUTMBAIOTh Ha IOKa3HUKU CMEPT-
HOCTI1 OK1J1, MPOTE BIIUBAIOTh HA TEPMiHM 1X
BiJIMHpaHHS: BUCOKI 1HBa31i{HI HAaBAaHTaXCHHS
CKOPOYYIOTb 1X, @ HU3bKi, HABIAKH, CHPHUINHSIOTH
BUCOKY CMEPTHICTh HAPHKIHILI KUTTEBOTO LIUKITY
Omxkin. O4eBUIHO, KUTBKICTh TIOKOMIHB N. apis 10
3aru0esi O/K1T 00YMOBITIOETHCS JIO3010 MTAaTOTeHA
Ta CHEPreTUYHUMHU 3arlacaMu Xa3siiHa.

BucHoBkn

1. 3apaxeHHs OKiN pI3HUMU [03aMU
criop Mikpocriopuziit N. apis Ta N. ceranae, a came
5%10°-5x107 criop Ha OJKOY MMOKa3ajo, 110
IIBHUJIKICTH BIIMUPAHHS OJKLT BU3HAYAETHCS JI0-
3010 3apXEHHS 1 3HAYHO MEHIIIOI0 MipO0 — BH-
JIOM MIiKPOCTIOPHIIH.

2. Husbki 1031 criop 000X BHUIIB MIKpPO-
criopuiii (5x10%; 5x10%; 5x10* cniop Ha OmKOITY)
10 18-ro 1Hs 3apakeHHsT YIIOBUILHIOIOTH BiIMH-
paHHS 3apaXKeHUX OJKIT HE TIIBKU MOPIBHSIHO
3 BapiaHTaMH, ¢ BUIPOOOBYBAIMCH BUCOKI /103U,
ajie i MOpiBHAHO 3 KOHTPOJIEM, e O/pKOIU He
Oynu 3apaxeHi. [Ipu nboMy cMepTHICTH O/K1IT
y BapiaHTax 3 V. ceranae Oymna nemio HIKIOF0, HK
y BapiaHTax 3 V. apis, 1 Taka TEHJICHITiS CIIOCTePi-
raetbes 710 41-ro 1HA 3 MOMEHTY 3apa’KeHHSI.

3. Y BapiaHTax i3 BUCOKUMH Jj03aMH (5% 10°;
5x10° 5x107 criop Ha O/pK0ITy) Bifipasy criocTepi-
raJv IPUCKOPEHHS BiMUpPaHHS OJDKLT — 3apaxe-
HUX K N. apis, Tak 1 N. ceranae. 3rofioM TIOKa3HU-
KU CMEPTHOCTI OJKLT B IMX BapiaHTaX MPaKTHIHO
BUPIBHIOIOTHCS.

4. MiKpOCKOIIIUHMIA aHali3 TOKa3aB, 10
IO CITIIHI OKOIH, TOYMHAKOYH 3 7-I0 JHSA 3a-
paskeHHsI, MaJI BUCOKHH CTYIIIHB 1HBa3ii oboma
BUJIaMHU Mikpocniopuaiii — i N. apis, 1 N. ceranae.
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5.V n0OBrocTpoOKOBOMY €KCIIEPUMEHTI1
71031 3apakKeHHs OK1JI criopamMu 000X BUIB
Mikpocnopuaiii — i N. apis, 1 N. ceranae — He
BIUTMBAIOTH HA MOKA3HUKU CMEPTHOCTI ODKLI, Of1-
HAaK BiI0Opa)KaroThCsl HA TEPMiHAX iX BIIMUPAHHSL:
BUCOKI 1HBa31i{HI HABAaHTA)KEHHS CKOPOUYIOTh iX,
a HU3bKi, HaBIIaK1, BUKJIMKAIOTh BUCOKY CMEPT-
HICTh HANPUKIHII JKUTTEBOTO LUKy O/kin. [Ipu-
MyCKa€eMO, 10 KUIBKICTh MOKOMIHB N. apis 10
3arubeni 6/ki1 00yMOBIIEHa 03010 MAaTOTeHa
11 EHEPreTUYHUMU 3allacaMu XassiiHa.

IlepcneKTHBY NOAATBIINX AOCTITKEHb.
OtpumaHi pe3yasTaTi MOXKYTh Oy TH BUKOPUCTaH1
JUTSL TIO/IJTBIIOTO BU3HAUEHHS CXEMH JIIKYBaHHS
OJUKLT 32 HO3EMATO3y, CIIPUIMHEHOTO CIIOpaMu
Nosema apis Ta Nosema ceranae.
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