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Y emammi nooarno pezynemamu 00caioxnceH s IHMEeHCUBHOCTI AUYEeKIAOKU DOHCONUHUMU MAMKAMU
y eecusaHUll nepiod 3a Oii yumpamie Ag i Cu. [locriodcennsn nposedeno Ha 3-x epynax me0oHOCHUX 60xiCin Kap-
namcwkoi nopoou, no 3 60xconocim’i'y epyni. bosconu I (KoHmponsHoi) epynu ympumyeanucs 3a crmayioHapHux
yMo8 3 nideodisnero yykposum cuponom (1000 ma/mudicoenv/60xcorocim '10). bosconu Il docnionoi epynu 3a ana-
JIOSTUHUX YMO8 OMPUMYBAIU NIO200I8II0 UYKPOBUM CUPONOM 3 000a8anHAM 00 Hbo2o no 0,2 me Ag i Cu y euenadi
yumpamy, a IIl oocniona epyna ompumysana yumpamu Ag i Cu 6 dosax 0,5 me koscnozo na 1000 mn yykpogozo
cupony Ha b60conocim 1. [ocnionuil nepioo mpusas 36 0io. IlokasHuku iHmeHcugHoCmi AUYEKIAOKU OOHCONU-
HUX MAMOK GUSHAYANU MEMOOOM NIOPAXYHKY KITbKOCMI NeYamHo20 po3niody 3 GUKOPUCIIAHHAM PAMKU-CIMKU
3 kgadpamamu 5 X5 cm, okpemuii keadpam sikoi micmums 100 60axconunux komipok. Iliopaxysaswu cymy 3ane-
YAMAHUX KOMIPOK 8CIX K8AOPAMI8 3a 00UH NPOMIP ma NOOLIUSWU Yo KLIbKICmb Ha 12, ompumyeanu NOKA3ZHUK
iHmeHcusHoCmi cepedrb0006060i1 Atiyekiaoku 060xcorunux mamox. Konmpons makux 12-006osux emanie npo-
800UBCA Y Ni020MOGUULl Ma 00CIIOHUL nepioou.

3a obnikosuti nepiod docriodicerv, 6OxcoruHUMU MamKkamu Koumponwvroi (1), 11 i Il docnionux epyn 6io-
K1aoeHo, 8ionosiono, 90647, 101717 i 105166 aeys. Biosnauero 8ipoeioni misncepynosi pizHuyi atiyekiaoxu 60x#co-
JIUHUX MAMOK 3a Ni0200i87i 6OHCONOCIMEN YUCIUM YYKPOBUM CUPOROM A 3 000ABAHHAM 00 Hb020 Yyumpamis Ag
ma Cu. Kinoxicmo ¢ioknadenux sicys y 11 i I11 0ocnionux epynax 3a docnionuii nepiod 6yna euworo na 12,21 %
ma 16,01 % nopisusno 3 xoumponem. Hatieuwa inmencusHicmo sy ekaaoku 60#COIUNUX MAMOK YCIX MPbOX
epyn cnocmepieanacs na Il i IV emanax docniodicenns.

THoka3snuxu npupocmy macu i cunu 60xcorunoi cim’i 3a 8ecy docaionutl nepiod y Il docniouit epyni
spociu na 40,15 % (1,78 ke, 8,90 eynuuxu) i y 11 epyni — na 44,8 % (1,84 ke; 8,11 éynuukiy) cmoco8Ho KOHMPOIbHOT
epynu, wio cmarnosuna 1,27 ke i 6,35 eynuuku. Pesynomamu 00CniodcenHs 8Ka3y0mMy Had OOYLIbHICIb 3ACMO-
cysanusa yumpamie Ag ma Cu 05t CmMUMYII08AHHA HCUMMEODIATLHOCMIT OOHCONUHUX CIMell Ma NIOBUUYeHHS
PENnPOOYKMUBHOI 30amMHOCIE OONCOTUHUX MAMOK Y NePio0 THMEHCUBHO20 BIOKIAOAHHS HUMU AEYD.

Kuaiouosi ciioa: MEJIOHOCHI BJDKOJIU, SIMLIEKJIAJIKA, LIUTPAT Ag, LIUTPAT Cu,
B/DKOJIMHA MATKA, PO3ILILJ
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The article presents the results of researches of the egg laying intensity by the bee queens in the spring period.

The researches were conducted on the three groups of melliferous bees of Carpathian breed, 3 bee families in each

group. Bees of the I*' (control) group were kept at stationary conditions and fed sugar syrup (1000 ml/week/bee family).
Bees of the 2" research group at the analogous conditions obtained additional feeding by sugar syrup with adding to
it 0.2 Mg of Ag and Cu in the form of citrate and the 3" research group obtained Ag and Cu in doses 0.5 mg of each

on 1000 ml of sugar syrup on bee family. Research period lasted for 36 days. Indicators of bee queens egg laying in-

tensity was determined by the method of counting the amount of number of sealed brood using a frame — a net with

squares 5 x5 cm a separate square of which includes 100 bee pantries. Count was conducted by direct overlay of the
frame — net on honeycombs with mature sealed brood with the interval of 12 days while bee brood is sealed during
12 days. By counting this sum of sealed pantries of all the squares by one measuring and by dividing this amount by
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12, the indicator of bee queens’ middle-daily egg laying intensity was obtained. Control of such 12 daily stages
was conducted in preparatory and research periods.

According to the results of the researches during the entire research period bee queens of the control (1*),
2" and 3" research groups oviposited 90647; 101717, and 105166 eggs, respectively. Probable inter group differ-
ences of egg laying were marked at feeding bee families pure sugar syrup and with adding to it citrates Ag and Cu.
Amount of oviposited eggs in the 2" and 3" research groups during the research period was higher accordingly
by 12.21 % and 16.01 % in comparison to the control group. The highest intensity of egg laying of the bee queens
of all three groups was observed on the 3" and 4" stages of the research.

Indexes of increase of mass and force of nest for all experimental period in 2" in 3" experimental group
increased on 40.15 % (1.78 kg, 8.90 bee space) and in 3 group was increased on 44.8 % (1.840 kg, 8.11 bee
space) relative to the control group was 1.270 kg and 6.35 bee space. Research results specify on expediency
of application of citrates of Ag and Cu for stimulation of vital functions of bee colony and increasing the
reproductive ability of queen bees during their intensive egg laying.

Keywords: MELIFEROUS BEES, EGGLAYING, Ag CITRATE, Cu CITRATE, BEE QUEEN,
BROOD
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B cmamve npedcmasnenvi pe3yivmamsi uccie008aHUs UHMEHCUBHOCHU AUYEKIAOKU NYeTUHbIMU MAMKA-
Mu 8 secernull nepuood npu oeticmsuu yumpamos Ag u Cu. Hccnedosanue nposedeno na 3-x epynnax MeooHOCHbIX
nuen Kapnamckotl nopoowbl, no 3 nuerocemvu  epynne. Iluenvt I (KOHMponvbHOU) E2pynnbl cOOepHCANUCH 8 CIAYUO-
HAPHBIX YCI0BUAX ¢ NOOKOpMKOUL caxaprvim cuponom (1000 mn/nedemno/nuenocemvio). [uenvt 11 onvimmuoti epynnot
NPU AHANOSUYHBIX YCTIOBUAX NOTYUALU HOOKOPMKY CAXAPHBIM cuponom ¢ dobasnenuem 6 ne2o 0,2 me Ag u 0,2 me Cu
6 sude yumpama, a Il onvimuas epynna npu ananocuunsix yciosusx noayuana Ag u Cu 6 dozax 0,5 me kasxrcooeo
na 1000 mn caxaprnoeo cupona na nuenunyto cemvio. Onvimuulii nepuoo onuics 36 cymox. [loxkazamenu unmencus-
HOCMU AUYEKIA0KU NYEIUHBIX MAMOK ONPeOeisiiu MemooomM NOOCUema KoIuuecmaa neyamHo2o pacniood ¢ uc-
NONMb30BAHUEM PAMKU — CeMKU C K8aopamamu 5 X5 cm, omoenbHulil keaopam xomopotl cooepoicum 100 nuenurvix
aueek. Iloocuumas cymmy 3aneyamaHnmsix siueek 6cex Keaopamos 3a 00UH npomep U NOOeIUs MO KOIU4eCmeo
Ha 12, nonyuanu nokasameib UHMEHCUBHOCMU CPEOHECYMOYHOU AUYEKNIA0KU nueluHblx mamox. Konmponvs makux
12-cymounbix 3manos nposoouics 8 n0020mMosUMenbHbll U ONbIMHbIN NepUoObl.

3a onvimnwiii nepuod nuenunvimu mamramiu konmpononot (1), Il u Il onsimuvix epynn omaodiceno, coom-
semcmeenno, 90647, 101717 u 105166 auy. Yemanoeneno, umo y nuerunvlx Mamox HaOmo0auch 3Ha4umenvivie
UHOUBUOYATIbHbIE OCODEHHOCTIU AUYEKAAOKU NPU CKAPMIUBAHUL CEMbIM YUCTO20 CAXAPHO20 CUPONA U ¢ 000asIeHU-
em k Hemy yumpamog Ag u Cu. Konuvecmeo omiuooicernvix auy 6o Il u Il onvimusix epynnax 3a onvlmubiil nepuoo
obL10 8blue, coomsememesento, Ha 12,21 % u 16,01 % no cpasuenuro ¢ KonmponbHotl 2pynnotl. Beicokue noxkazamenu
UHMEHCUBHOCIU AUYEKIA0KU NYETUHBIX MAMOK 8cex mpex epynn ommedero Ha IIl u IV smanax uccnedosarusi.

Tlokazamenu npupocma maccol u Cubl NYEIUHONU ceMbl 3d 8eCb ONbIMHbIL nepuod 6o Il onvimnoil epynne
svipocau Ha 40,15 % (1,78 ke, 8,90 ynouxu) u 6 Il epynne — na 44,8 % (1,84 ke, 8,11 ynouxu) omuocumenbHo KO-
mponbHOU epynnwl, umo cocmaeisino 1,27 ke u 6,35 ynouku. Pezynvmamol ucciedo8arus yKazuléarom Ha Yyenecooopas-
Hocmb npumenerus yumpamog Ag u Cu 0t crmumyiupo8arusl HCU3HEOesMelbHOCHU NYETUHbIX cemell U NOBbIUEHUS
PenpoOyKMUBHOU CHOCOOHOCU NYUETUHBIX MATNOK 8 NEPUOO UHMEHCUBHO20 ONIIONCEHUS. UMU AUY.

Kumouesbie cioBa: MEJJOHOCHBIE ITUEJIBL, SALEKJIAIKA, IIUTPAT Ag, ITUTAT Cu,
[MYEJIMHAS MATKA, PACIIJIO/]

[uTeHCUBHICTD SHLEKIIAAKU OIKOIMHAX JOCTATHIX 3aMaciB MPUPOAHOTO KOPMY € OCHOB-
MAaTOK 3aJIe)KUTh BiJ HASIBHOCTI B palliOHi HE HUM JIKepesioM HeOOX1THUX O1TKOBUX, JIMiJI-
TIIBKU HEKTapy, a ¥ muiky pocinuH. HasBHicTh HUX, MiHEpAJIbHUX KOMIIOHEHTIB, a TAKOX BiTa-
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MiHiB, ()€pPMEHTIB, OPraHIYHUX KHUCIIOT, TOPMO-
HIB Ta HIIHX Ol0JIOTIYHO aKTUBHUX PEYOBUH IS
3a0e3neyeHHs (i31070r0-010XIMIYHHX MPOIECIB
B OpTaHi3Mi METOHOCHUX OJKLI 1 AUIIEKITaAKU
6mxonomaroxk [7, 12, 15, 16]. Ilpote Hecnpust-
JIMBI TIOTOJIHI YMOBHU Ta HU3bKA SKICTh KOPMOBOI
0a3u BUMAararoTh 3aCTOCYBaHHS IITYYHOI MiJro-
JIBJII METOHOCHUX OJKLIT y Mepiof] iIHTEHCMBHOTO
HapOILyBaHHs O/PKOJIOCIMEN HaBECHI.

Ha cygacHomy erarii BeAeHHS OJKUTEHU-
1[TBA JUTS TTJIBUIIICHHS TIPOTYKTUBHOCTI Ta €KOHO-
MIYHOTO MOTEHIiaTy OKOMHUX CIMEH BeIeThCs
MOIIYK HOBHX €()EKTUBHUX CIIOCOOIB KOPEKIii
(131010TTYHUX TPOLIECIB, @ TAKOXK CTUMYJIIOBaH-
HSl pENPOYKTUBHOI 31aTHOCTI MaToOK. Bee wacTi-
I11€ B MiTO/IIBIII MEIOHOCHUX OJIXKiJT BUKOPUCTO-
BYIOTh O1TKOBO-)KUPOBI JOOABKU 3 HATypaJIbHUX
KOMITOHEHTIB SIK 3aMiHHHUKIB TIEpry Ta oKpemi 0io-
TeHHI MiHepasbHi enemenTu [5, 13]. Ha ceoromni
BIJIOMUI1 IIMPOKUIA ACOPTUMEHT IIpenaparis, 10
SIKHX BXOAATH MIKpOEJIeMEHTH, 30kpeMa KoOaisT,
3amizo, Xpom, Cenen, L{luHk Ta iH1I1I 610I0TTYHO
aKTHBHI PEYOBHUHHU, PO3POOJICHI 32 HOBUMH TEXHO-
JIOTISIMM JUIsL CTUMYJALIIT POCTY 1 PO3BUTKY O/KO-
JUHUX cimei [2, 3, 10].

3acTocyBaHHS MIKPOEJIEMEHTIB ApreHTy-
My 1 Kynpymy po3misaators sik HeoOXiIHy CKIia-
JIOBY TKaHUH TBAapUHHOTO Opranizmy. Bucoka
0l0JIOriYHA aKTUBHICTD IIUX METAJIB IIOB’sA3aHa,
TIEPIII 32 BCE, 3 YUACTIO iX Y CHHTE31 OKpeMuX Qep-
MEHTIB, BiTaMiHiB i ropmoHiB. Honu Ag 6epyTh
y4acTh B OOMIHHHX TPOLIECAX, a 3aJIEXKHO Bijl KOH-
LEHTpalii BOHU MOXYTb SIK CTUMYJIIOBaTH, TaK
1 IpUTHIYYBaTH aKTUBHICTH HU3KHU (pepMeHTiB. [T
BIUTUBOM Ag MOCHJIIOETHCS IHTEHCHUBHICTh OKHC-
HOTO (hoc(hOPUITFOBAHHS B MITOXOZAPISIX TOJIOBHOTO
MO3KY, @ TaKO)K 30UTBLIY€ETHCS BMICT HYKJIETHOBUX
KHUCJIOT, IO MOKPAIIye (DYHKIIIFO TOJIOBHOTO MO3KY.
Vouu Ag GepyTh yuacTh y peryJiiii eHepreTny-
Horo oominy [1]. ITix BrumiBoM Ag miIBUIITYE€Th-
Csl KITBKICTh iIMyHOTTIO0YITiHIB KaciB A, M, G,
301IBIIYETHCS MPOLIEHTHUHM BMICT aOCOIIOTHOT
kinpkocTi T-mimdonuris.

JlocmiIpKeHHIMHY BCTAHOBJICHO 3HAYHI
aHTHOaKTepiasbHi, IPOTUBIPYCHI, AHTHCETITHY-
Hi BnactuBocti Hanocnonyk Ag ta Cu. Moru Cu
€ Ko(hakTopoM O1IbIIOCTI PePMEHTATUBHUX Pe-
aKIii, 1o 3abe3neyyoTh BCl OCHOBHI NMPOLIECH
KHUTTEAISTIBHOCTI 1 PE3UCTEHTHOCTI OpPraHizMy,
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OepyTh y4acTh y MpoLecax TKAHWHHOTO TUXaHHS,
MPUCKOPIOIOTH OKUCHEHHSI IJTFOKO3H 1 CTIOBLIBHIO-
I0Th po3maj niikoreny [8, 9, 11]. Kynpywm icrotHo
BIUTMBAE Ha PICT 1 PO3BUTOK OpraHi3My, 0OMiH pe-
YOBHH, KPOBOTBOPEHHS, CKeJIeTOyTBOpeHHS. [Ipu
ONTUMAJIbHIN KiTbKOCTI KynpyMy mifcuimoeTbes
JIist IHCYJTIHY 1 OKpEeMHUX TOPMOHIB Tinogizy, CTU-
MYITIOEThCSL OBYJIALIS Y XpeOeTHuxX TBapuH [17].

OnHak Ha ChOTONHI 3AJIMIIAETHCS HE3 sI-
COBAHUM BILJIMUB MIATOMIBI1 OJKOIUHUX CIMER
nutparamMu Ag ta Cu Ha penpoAyKTUBHY 3/1aT-
HICTh O/PKONMHUX MaToK. ToMy METOr Hammx
JOCII/PKeHb OyJI0 BUBUYUTH BILUIUB ITUTPATIB Ag
1 Cu, BHECEHHX Y KOMIIOHEHTH TiArO/iBII OJIKLI,
Ha IHTEHCUBHICTD ANLEKIAAKN OPKOIUHUX Ma-
TOK y BECHSIHUH Mepiof.

Marepiajau i MmeToau

JlocmipkeHHs poBeieHl Ha 6a3i maci-
k¥ JIbBIBCHKOTO HAaIIOHAJTHLHOTO YHIBEPCUTE-
Ty BeT€pHUHAPHOI MEAUIIMHU Ta 010TEXHOIOTIN
im. C. 3. I’ku1pKoro, Ha MEJOHOCHHUX OIK0JIaX
KapnaTchbKoi Mopoju, yTpUMyBaHUX y Oararo-
KOPITyCHHUX 8-paMKOBHUX BYJIHMKax i3 po3MipoM
pamku 435%230 mm. Byno chopmoBano 3 rpynu
OmKonociMelt o Tpu y KoxkHii rpymi. KoHTposb-
Hi#t (I) rpyni 3ro0ByBaNy IYKPOBUN CUPOII
(1000 my/Trxnens/6mxonocim o). I mocmigna
rpyna 3a aHaJOT1YHUX YMOB OTPHMYBaja Miaro-
THBITIO IyKPOBUM CHPOTIOM 3 JIOJJABAHHSIM y HHOTO
0,2 mr Agi0,2 mr Cu y Bumiazai uurpary, 111 1o-
CIIiJTHA TPyTIa 32 aHAJIOT1YHUX YMOB OTPUMYBaJia
Ag i Cuy Bummsini mutpary B 1o3ax 0,5 Mr kox-
Horo Ha 1000 M1 I[yKpOBOTO CHPOITY Ha OIKOJIO-
cim’10. TpuBamicTh qociiny ctaHoBHIA 36 fi0.
MikpoeneMeHTH JOIaBajIM A0 IyKPOBOTO CHPOITY
y BUIJIAAL IUTpaTiB, oTpuManux Bixg TOB «Hawo-
Marepianu 1 HaHoTexHomorii» (M. KuiB) i Buro-
TOBJICHMX METOJIOM HaHOO10TEXHOJIOT1 [6].

[Toxa3HUKM IHTEHCUBHOCTI SHIIEKIAKN
O/DKOJTMHUX MaTOK BU3HAYaJId METO/IOM IIiJipa-
XYHKY KUTBKOCTI TI€4aTHOTO PO3ILIONY 3 BHKOPHC-
TaHHSM PaMKU — CITKH 3 KBaj[pataMu 5X5 cMm,
OKpeMuil KBajpaT sKoi MicTUTh 100 OKOITMHIX
koMipok. IlizpaxyHok npoBoamiu 6e3mocepen-
HIM HaKJIaJJaHHSIM PaMKH-CITKU Ha CTITbHUKU
31 3pUIMM 3areyaTaHuM PO3ILUIOOM 3 IHTEPBAIOM
12 116, OCKiTbKHU OJIKOTUHHHN PO3TIIi]T 3HAXO-
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JIMTHCS B 3alle4aTaHOMy CTaHi BOPOAOBXK 12 1ib.
[lizpaxyBaBiy cymy 3areyaTaHuX KOMIpOK BCiX
KBAJIPaTiB 3 OJIUH IIPOMIP Ta MOAUTHBIIH ITFO KUTh-
KICTh Ha 12, OTpHMYBaJIM IOKa3HUK IHTEHCUBHOCTI
CEepPEIHBOI000BOT SMIEKITA KK OHDKOTMHUX MATOK.
KonTposnb Takux 12-1000BHX €TartiB MpOBOANB-
sy MIATOTOBYMHU Ta gociigHui nepiogu. Cuiry
OpKOIOCiM T BU3HAYAIH 3a KUIBKICTIO 3aHHATHX
BYJMYOK (TIPOCTIp MDK paMKaMu, SIKUHA 3aiiMaroTh
6mxomn) 3 po3paxyHky 1 Byanuka — 200 r OpKi.
Po3BuTOK O/KOTIOCIMEN JOCTIHKYBAJIM 32 KUTb-
KICTIO BUPOIIIEHOTO po3iuiony [4, 10].

[{udpoBi naHi onpanboBaHi CTaTUCTUY-
HO 3 BUKOPUCTaHHAM KOMII FOTEPHOT IPOrpaMu
Microsoft Excel 3 Bu3Hau€HHSIM Cepe/iHIX BEJIU-
guH M, TXHIX BIIXWICHb £m 1 CTYIIEHS BipOTij-
HOCTI MDKTPYIHOBUX Pi3HUIIb 3 BUKOPUCTAHHAM
koedimienta CtoronenTta (P).

PesyabTaTu it 00roBOpeHHs

3a pe3ynasTaramMu I0CIIKEHHS IHTCHCUB-
HOCTI CepeTHb0I000BO1 SUIIEKIIaIKU O/IKOTHMHUX
MaTOK BCTaHOBJICHO BIJIMIHHOCTI 000X JIOCHiJI-
HUX TPYTI IPOTH PIiBHS IbOTO IMOKAa3HUKA Y O/1KO-
JOCIMEH KOHTPOJIBHOT TPYTH Y TOCTIAHUIM Mepioz
(tabm. 1). [TopiBHSIIBHOO OIIHKOIO IHTEHCHBHOC-
T1 SRLEKITAAKHA OKOIMHIX MATOK, 3 BU3HAYEH-
HSIM Y TIJITOTOBYME TIEPiof] CTApTOBOTO MPOMIpY,
BCTAHOBJICHO PI3HUIIIO MOYATKOBOI KUTBKOCTI BiI-

KJIaJIeHUX sielb y Omkonomarok 1 (469 sienp) 1 111
(478 sienib) AOCIIIHUX TPYII HOPIBHSAHO 3 KOH-
TPOJIbHOIO (462 siiinis).

Amnani3 pe3y/bTariB HiJIpaxyHKy 3pLIoro
3ame4yaTaHoro O/PKOJIMHOTO PO3IUIONY BKa3zye Ha
BIPOT'iJTHE 3pOCTAHHS KUTbKOCTI BIIKIAACHHX SIEIH
3a 100y y II (ma 11 %) Ta III (Ha 12 %) mocmigamx
rpynax O/pKin 3a pyruii 12-n00oBuii eram nopis-
HSHO 3 KOHTPOJIeM. 3 iHIIOTro OOKY, BCTAHOBJIEHO
CYTT€BI 3MiHHM BiINOBIIHO 110 | eTamy qocmimKeH-
Hsl. [HTeHCUBHICTD BIAKIIAJAHHS SIEb ODKOIMHU-
MM MaTKaMHM 3pocTajia i ctaHoBuna 592 seup y 11
1599 seup y I nocnigHux rpynax mpy Moka3HU-
KOBi 532 siiitisl y KOHTpOJIi. Pi3HUIS 10 MiaroToB-
yoro nepiony Oyna Bumioro y I i III mocmigamx
rpynax — BiAMOBIIHO, HA 26 % 125 %.

Pesynwprat HactynHoro 12-1060Boro
III eTany migpaxyHKy KiJIbKOCTI 3arie4aTaHoro
PO3IIONY BKa3yIOTh Ha BIPOTiTHE MiABUIICHHS
piBHs siineknaaku y Matok Il mocrimgnoi rpynu
Ha 13 % (P<0,001) Ta Il nocninHoi rpynu — Ha
18 % (P<0,001) nopiBusiHO 3 KoHTpOsem. Cij 3a-
3HAYUTH, 1110 3POCTAHHS IHTEHCUBHOCTI SIMIICKIIaI-
K1 O/DKONTMHUMU MaTKaMH, BioBiqHO 1o 11 eramy
JOCITIKEHHS, Y BCIX IpyIiax 3a HacTymHi 12 qHiB
3rofjoByBaHHs LUTpatiB Ag i Cu Oys0 HalBUIIM
1 B KoHTpoJIi cTaHoBuIo 706 sienp, y I ta 111 no-
CIITHUX Tpynax — BiAnoBigHO, 803 1 837 semp.

Ha yerBeproMy eTami NpoBeJCHHUX Mif-
paxyHKiB BiJI3HAYEHO BIpOTiJHE 3pOCTaHHS Ce-

Tabnuysa 1

InTeHcuBHiCTDH AiiLeKIAAKH O:KOJTUHUX MATOK, si€elb/100y (M+m, n=3)

The intensity of egg laying of queen bees, eggs/day (M*m, n=3)

Jara mpomipy / I rpyna II rpyma III rpyna
12-nmenHi etanu A0caiKeHb | (KoHTpoabHA) | (mocmigHa) | % mo koHTpoiwo | (mochigHa) | % 10 KOHTPOIO
Date of research / 1%t group 2 oroup % of control 3 group % of control
12-day stage measurement (control) (experimental) (experimental)
[Tigrorosunii mepiox / Preparatory period
13.04.2016. 1 etan / 1* stage | 462£2,40 | 469+3.46 | 101 | 478+6,88 | 103
Jocninanii mepiox / Research period

25.04.2016. 11 eram / 2" stage 5324731 592+0,88*** 111 599+21,31%* 112

% no I eramy / % of 1% stage 115 126 — 125 —
07.05.2016. III eran / 3" stage 706+3,48 803+4,04*** 113 837+7,31*** 118

% mo II eramy / % of 2" stage 132 135 — 139 —
19.05.2016. IV eramn / 4" stage 814+3,75 959+5,81*** 117 987+4,63*** 121

% mo I1I eramy / % of 3" stage 115 119 — 117 —

Tpumimxa: BipOTiHI PI3HUIN IHTEHCHUBHOCTI CEPEAHBOI000BOT stitiekanku Omkonuaux Matok 11 1 I mocmimamx
TPy MOPIiBHSIHO 3 KoHTposieM: * — P<0,05; ** — P<0,01;*** — P<0,001

Note: significant difference intensity of average daily oviposition of queen bees II and III experimental group
compared to the control: * — P <0.05; ** — P <0.01; *** — P <0.001
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penHboa000BOT siilekIanku y OmKonomatok 11
(P<0,001) 1 III (P<0,001) mocninHux rpyn Ha
17 % ta 21 % nopiBHAHO 3 KOHTPOJIBHOIO IPy-
noro. Pi3nuiis 3 nonepeaHiM eranom Oysia BULLIOIO
Ha 15 % y koutpomni, Ha 19 % —y lina 17 % —
y Il mocminuiit rpymi.

3aranabpHa KIJIbKICTh S€Ib, BIIKIAAEHUX
OKONIOMaTKaMH 32 BECh JIOCHIIHUIA TIepiof, 3pOc-
TaJja MOPIBHSAHO SIK 3 KOHTPOJIEM, TaK 1 3 ITiIrOTOB-
yuM niepiogom. OTxke, 3aCTOCYBaHHS ITiATOIBIII
IyKPOBUM CHUPOIIOM 3 JIOJIABAaHHSM IIUTPATIiB Ag
1 Cu cripusiiio 301TbILICHHIO IHTEHCUBHOCTI SHIIE-
KJIaJKH OIKOIMHUX MaTOK 1 K HACIIAOK, BIIIO-
BiJTHO, 301JIBIIIY€THCS 1 CHJIA OPKOIMHUX CIMEH.

HaiiBui moxa3sHuKu KUIBKOCTI BIJIKJIa-
JEHUX OJPKOTMHUMHU MaTKaMHU SIETh 32 epiou
JOCIiKeHHs Bia3HaveHi Ha [V etami (puc. 1).
3okpema, y 6mxonmHux marok I i 11T gocmin-
HUX TPYII 1€ TOKa3HUK CTAHOBHB, BIATIOBII-
HO, 11521 mwiT. i 11857 mwT. IpOTH KOHTPOIIIO
(9781 mir). BkazaHi KiTbKICHI TOKa3HUKH Y OJ1KO-
JMHUX MATOK JOCHITHUX TPYH 32 OCTaHHIN eTarl
MIPOBEIEHUX OCIIpKEHb 3pociu Ha 17 % y 11
it Ha 21 % — y III pocniaHil rpymi NOPIBHIHO
3 KOHTPOJIEM.
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Puc. 1. KipkicTh BigKIIaAeHUX OKOJIMHAMI MaTKaMU
s€1b 3a 12-1000B1 mepioan, mT

Fig. 1. Number of eggs laid by bee queens
during 12 day stages, items
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Puc. 2. 3aranbHa KUIBKICTb BiAKIAaIEHUX €L
OUKOJTMHUMU MaTKaMHK 32 00JIIKOBHI TIEPIOJI, IIT

Fig. 2. Total quantity of eggs laid by bee queens
for the accounting period, items
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[HTEeHCHUBHE 3pOCTaHHS SHLIEKIAIKH Y (asi
aKTUBHOT'O POCTY O/DKOIIMHUX CIMEH, KpiM piBHS
JKUBJICHHS, I10B’I3aHE TAKOXK 1 3 BIKOM OJ[KOJIH-
HHUX MaToK. OCKUIBKH y CiM SIIprUiiMadax MOJOIMX
Marok (1-2 pokn) 30epiraeTbcst 3HAUHO OUTBILINIA
3amac cepMmu, Hix y crapumx (3—5 pokiB). Y Ha-
IMX JIOCIIDKEHHSX OYyJI0 BUKOPHCTAHO O/KOJHHI
matku 1 poky. Lls ocobmuBicTs 30epiranHs OpKo-
JIMHUX MaTOK 3a0e3reuye BiAKIalaHHA 101001
1500-2000 3arutiJHEHUX s€1b BOPOJOBK AKTUB-
HOTO TIEPIOy POCTY Ta PO3MHOKEHHS O/PKOIMHIX
ciMeii, a KOMIIOHEHTH MiATOMIBII TOIATKOBO CTH-
MYJIIOIOTh 1X AULECKIAAKY.

3a yMOB MO€THAHHSI IBOX BaKJIMBUX YHMH-
HUKIB — MOJIOJIl MaTKU Ta MiHEpaIbHE KUBJICH-
HSI MEIOHOCHUX OJIXKIJT — CIOCTepiraiy BHIII
IMOKA3HUKH 1HTEHCUBHOCTI SIMIEKIIAKN OJKOJIN-
HHX MaTOK Y JOCIITHUX IPyIax MOPIBHSHO 3 KOH-
TPOJIBHOIO 5K 32 KokeH 12-1000Bui eTarl, Tak i3a
BECh Iepiof] 3ro0BYBaHHS 100aBOK.

3aranbHa KUTBKICTh BIIKJIAJICHUX OKOIHU-
HUMHU MaTKaMU s€1b 32 BECh MEPi0Jl 1OCIIKEH-
Hs1 Oyna Bumoro Ha 12 % y Il rpymi 1 Ha 16 % —
y III mocnianiii rpymi NOPIBHSHO 3 KOHTPOJIEM, 1110
BKa3ye Ha BUpaXEHHH BIUIMB 1UTpaTiB Ag i Cu
Ha PENPOIYKTUBHY (PYHKIIIIO OPKOIMHUX MaTOK
KapHaTCchKoi IOPOJIH, IPOTE BUILII TOKA3HUKH BiJl-
snaueno ais 11 nocaignoi rpynu (puc. 2).

[TopiBHSIBHOIO OILIHKOO 3arajbHOl KiJlb-
KOCTI BIJIKJIaJIEHUX OJPKOJIOMAaTKaMH SI€Ib BCTa-
HOBJICHI BIIMIHHOCTI B1JIHOCHO IIPUPOCTY MacH
(xr) 1 cunu THI3AA (KUTBKICTh BYJUYOK) 32 J10-
CITITHMI TIepiofl y KOHTPOJIBHIH 1 JOCIITHUX TPY-
nax (tabm. 2). Ha Il eTami gocniiHOTO mepioay
Maca OpkonuHuX cimeit 3pocna Ha 11 % y 11 1 Ha
13 % y III nocaigHux rpynax moa0 KOHTPOJIIO.
Haiikpariii pe3ynbraTy BiJ3Ha4€HO HA TPETbOMY
12-100oBOMY eTarti MPOBEACHHS 10CIiHKEHHS.
3okpema, y Il mocniHii rpyrii BCTAHOBIIEHO 3pOC-
TaHHS MacH OJDKOJIMHUX cimeit (2,89 kr) Ta cuim
rHi3aa (12,70 Bynn4ok), sika Oyia Bumoro Ha 13 %
MOPIBHSHO 3 OKa3HUKAMU KOHTPOJIbHOI TPYIIH.
Amnanoriuny pizHuinio BiazHadeHo y Il rpymi: 3a
Mmacoro — 3,02 kr, 3a cuinoro — 15,10 BynuyOK.

Ha 3aBepriansaomy, IV erari nociipken-
HS1 BI/I3HAUEHO 3POCTAHHS IMOKA3HUKIB IPUPOCTY
y 6mxin I 1 1T nocnigaux rpyn Ha 18 % (3,46 xr)
121 % (3,56 kr) BiAnosiaHO, cviu raizaa — 17,30
117,80 Bynmuuok, Binnosiano, y 11 1 I mocmignux
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Tabnuys 2
IMoxa3HUKH NPHPOCTY MACH OKOJIMHUX ciMeil 3a yMOB 3rofoByBaHHs HUTPaTy Ag i Cu (KI, ByJJMYKH)

Indicators of mass increase of the bee colonies at conditions of feeding citrate Ag and Cu (kg, space between frames)

12-1000Bi eTamu 10CIIKEHD

[pupict 6pKOTMHAUX ciMeit
Increase of bee colonies

12-day flight measurement Maca Oxin 3a erarm, Kr KigpKicTh ByIMYOK 3a eTar, MIT.
The mass of bees on stage, kg Number space beween frames, pieces
[Migrorosunii mepiox (I eram) / Preparatory period (1* stage)

Tpynu K1 | J-II (Vl‘zfllo J-111 (VI‘ZIIO K1 | J-II O/I‘Zf‘lo J-111 (yl‘zfllo

13. 04. 2016. I eran / 1* stage 1,66 | 1,68 101 1,72 103 8,30 | 8,40 101 8,60 102
JHocniguauii mepiox / Research period

25.04.2016. II eran / 2™ stage 1,91 | 2,13 111 2,16 113 9,55 | 10,65 | 110 | 10,80 | 112

7.05.2016. I1I eram / 3 stage 2,54 | 2,89 113 3,02 118 | 12,70 | 14,45 | 113 | 15,10 | 118

19.05.2016. IV eran / 4" stage 2,93 3,46 118 3,56 121 14,65 | 17,3 118 17,8 121

3a jocuiiHuii iepion 1,27 | 1,78 140 1,84 145 6,35 8,9 140 9,2 144

rpymax MopiBHIHO 3 KOHTposeM. [TokazHukw mpu-
POCTY MacH 1 CHJIM THI3/Ia 32 BECh IOCTITHHAH Tepi-
on y Il nocminniii rpymi 3pociu Ha 40 % (1,78 kn
8,9 Bymuuok), y I rpyni — nHa 45 % (1,84 xr,
9,12 ByIMYOK) BITHOCHO KOHTPOJIIO, TTOKa3HUKU
SIKOTO CTaHOBWJIM 1,27 KT 1 6,35 ByIHYOK.

3a pe3ynabTaraMu JTOCIIIKeHb, HAWBHIIA
cepeaHbpo1000Ba STHUIIeKIIaIKa OJKOTMHUX Ma-
TOK YCIX TpbOX TpyH BcTaHoBIeHa Ha [V erami
3TOJIOBYBaHHS JI00ABOK 3 IIUTpAaTaMU MiKpoeJe-
MeHTiB. OUeBHIHO, BUIIUI PIBEHB SHUICKIIAIKA
0/1PKOJIOMATOK JTOCITITHUX TPYI MOXKE MiATPHU-
MYBAaTHUCh SIK MIABUIIICHUM BMICTOM 010J10T14HO
AKTUBHUX KOMITOHEHTIB Y MAaTOYHOMY MOJIOUKY
OJK1I-TOTyBaTBLHUIIH OJPKOIOCIMEH JTOCITITHUX
TPYyII, TaK 1 30epeKeHHSIM BUCOKOi aKTUBHOCTI
SIMIEKIIAKA OJKOJIOMATOK X OIHKOJIOCIiMENR
32 YMOB CTUMYJTIOIOYOTO BIUTUBY ITUTPATIB MiHE-
paJbHUX €JIEMEHTIB Y JTOCITITHUH Mepioj.

PesynbraTi 1ux A0CIiKeHb BKa3yIOTh,
o rurparam Ag i Cu BIacTHBa CTUMYJTIOBAJIb-
Ha JIisl Ha peNPOAYKTUBHY CUCTEMY MOJIOJUX
O/DKOJTMHUX MATOK BIPOJOBK BECHSHOTO TTEPIOY.
[Ipote 3’sacyBanHs (Pi310JOTIYHUX MEXaHI3MIB
BUSIBJICHOT OCOOJIMBOCTI BIUIMBY ITUX ITUTPATIB
Ha OpraHi3M MOJIOAUX MaTOK MOTPeOyIOTh J0-
TATKOBUX JTOCIIIKEHb.

BucHoBku

BceraHoBieHo, 110 ITiAromiBiIs OIKOIMHIX
cimelt iutparamu Ag 1 Cu CTUMYITIOBaIa Perpo-
TYKTUBHY (DYHKITIFO OPKOJIMHUX MATOK, OCKLITBKH
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CEepeTHROI000BA Ta 3araibHa KUTBKICTh BIIKIIa Ie-
HUX SIEIb B 000X JTOCTITHUX Tpymax Oyiia Biporia-
HO BuIIOK. HaliBUImmMy 1moxkasHuKaMy KUTBKOCTI
BIJIKJIAICHUX SIELBb BlA3HAYaJINCS OJDKOINHI MaT-
ku Il tocnigHoi rpynu 3 BipOTiTHUM 3pOCTaH-
HSIM [I5OTI0 IOKa3HKKa Ha IV erani JocCimipKeHHs.
Pe3ynbraTi mociimKeHHs BKa3ylOTh Ha JOILTb-
HICTb 3acTOCyBaHHs nuTpatiB Ag 1 Cu ais ctu-
MYJTFOBaHHS STATIEKIIAIKK Ta TIABUIIICHHS PETPO-
JYKTHBHOI 3aTHOCTI O/DKOJTMHUX MaroK y TIepioz
IHTEHCUBHOTO BIAKJIaTaHHS S€Ib.
IMepcnekTUBYM NMOJATBIIUX A0CTIKEHb.
JlomiibHO BUBUMTH BIUTMB nUTpaTiB Ag i Cu Ha
BMICT OI0T€HHHX MIKPOEJIEMEHTIB Y TKAHWHAX MEZI0-
HOCHHX O[T 32 YMOB BECHSIHOT iX ITiATO/IBII.
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