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Pedepar. Ilposedenvt ucciedosanus muxkpobuonrocuveckozo npenapama Bemom 3, uzeomoeiennozo Ha
ocnoge Bacillus amyloliquefaciens ¢ OOO HII® «Hccrneooeamenvekuii yenmpy, Ha TUYUHKAX ANMAUCKO20
3EPKATbHO20 KAPNA, NOTYUEHHBIX 8 YCIOBUAX 3A600CKO20 80CHPOUIBOOCMEA 8 UCCIIe008AMENbCKOM YEHMpPe
axeaxynemypel HIAY. /lna onvima 6viau cghopmuposansvt 2 onvimuvie epynnvl 1 KOHMPONbHAS U3 TUHUHOK
anmaticko2o 3epKanibHo20 Kapna. B ycnosusx npouseo0cmeenio2o sKkcnepumenma nposoounu usyieHue 6aus-
Hust paznudnsix 003 (200 u 300 me/ke kopma) npu 0OUHAKOBOU CXxeme NpUMeHeHUst NPenapama Ha COXPaHHoOCmb
JIUYUHOK, ADCONIOMHYIO MACCY, OMHOCUMENbHbIU U CPeOHecymouHblll npupocm. Henocpeocmeenno nepeod npu-
MeHeHUueM npPenapam pazeooun 6 600e U CMewusany ¢ kopmamu. IlpooondicumensHocms onvima cocmasuid
12 oneil. Temnepamypa 600vl 6 nepuod sxcnepumenma Haxoounacs ¢ npedenax 18,8-20,9 °C. Bce epynnoi
€o0epIHCanucy 6 aHaN02UYHbIX YCI0BUAX. YCmanosneno, umo npobuomuieckuu npenapam Bemom 3 cnoco6-
cmeyem NnoguleHUI0 COXPAHHOCMU, CPEOHECYMOUHO20 U OMHOCUMETbHO20 NPUPOCMA TUHUHOK AIMAICKO20
3epKANILHO20 KApna, MAKCUMAIbHbIE OaHHble no coxpanHocmu cocmaeunu 97,7 %, nokazamenu abconiomHou
Mmaccol — 156,15 me, cpednecymounozo u omuocumenvro2o npupocmos — 10,99 me u 6,07 %. Smu dannvle
ObLIU NONYUeHbl npu npumenenuy npenapama Bemom 3 6 0oze 300 me/ke kopma exceonesro 1 pas 6 0ens 6 me-
yenue 5 cymox, 3amem uepes Cymku ewje @ meyenue 7 onell 00 3a6epulenis onvima.
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Abstract. Researches of the microbiological preparation Vetom 3 made on the basis of Bacillus amylolig-
uefaciens in NPF «Research center» LLC, on the larvae of the Altai mirror carp received in the conditions of
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factory reproduction in the research center of aquaculture of NSAU are carried out. To achieve this goal, 2
experimental groups and 1 control group were formed from the larvae of the Altai mirror carp. In a production
experiment investigated the effect of different doses 200 mg/kg diet and 300 mg/kg diet and patterns of use the
preparation on the safety of the larvae, the absolute mass, relative and average daily gain. Immediately before
use, the preparation was diluted in water and mixed with feed. The duration of the preparation was 12 days.
The water temperature during the experiment period was in the range of 18,8—20,9 °C. All groups were kept in
similar conditions. It was found that the probiotic preparation Vetom 3 contributes to the safety, average daily
and relative growth of larvae the Altai mirror carp; the maximum safety data amounted to 97,7 %, absolute
weight — 156,15 mg; average daily and relative growth — 10,99 mg and 6,07 %. These results were obtained
when using Vetom 3 at a dose of 300 mg / kg of feed daily 1 time per day for 5 days, then a day later for another
7 days before the end of the experiment.

MukpoOunoI1eH03 MUILEBAPUTEIHLHOTO TPaKTa PbIO UTpAeT OJHY M3 INIABHBIX POJIEH B MX KHU3-
HEeAESITeNbHOCTH. MUKpPOOPTraHU3Mbl, CBOWCTBEHHBIE HOPMOQUIOpE KHILIEYHHKA PbIO, y4acTBYIOT
B Ipolieccax MNHILEBAPEHUs] U SBISIOTCS BaKHEHIIMM 3BEHOM HecCHenu(pUuYecKoro MMMYHHUTETA.
VY XKUBBIX OpraHU3MOB COOCTBEHHasi MUKpodIopa (GopMUpyeTcst cpa3y Mociae poKISHUS U COoCylle-
CTBYET C HUMHU Ha MPOTSHKEHUU Beell sku3HU. YTo kacaeTcs pel0, TO IpU MOAPAIIUBAHUH B YCIOBHSIX
3aBOJICKOTO BOCIIPOM3BOACTBA CO3/1AI0TCS MPOOIEMBI ¢ (OPMUPOBAHUEM MUKPOOHMOIIEHO3a B XKely-
JIOYHO-KUIIEYHOM TPaKTe, CBsI3aHHbIE CO criennudukoil copepkanus U kopmieHus peid. Hakorenue
MAaTOT€HHBIX U HE CBOMCTBEHHBIX HOPMAJIbHOI MUKPOQIIOpe ppI0 MUKPOOPTaHU3MOB BEIET K BO3HHUK-
HOBEHHIO 3a00JIeBaHUM, BEAYIIUX K CHHKEHHIO TEMIIOB POCTA PHIOBI U €€ 3HAUUTEIbHBIM OTXOAAM.
OTU MUKPOOPraHU3Mbl HA PAaHHUX ATalax BbIPAIIMBAHUS KOJIOHU3UPYIOT KUIIEYHUK JTUYUHOK PHIO,
YTO MPUBOJIUT K MOSBICHUIO HECTICU(PUUECKOTO ISl TMYMHOK MUKPOOHOTO Mei3axa U, Kak pe3yib-
TaT, K CHUKCHHUIO TEMIIOB POCTa, BBLDKMBAEMOCTH, HAPYLICHUIO MPOIIECCOB MEPEeBAPUBAHUS, YCBOE-
HUS MTHIIY ¥ TOSIBICHUIO OaKTEepHaTbHBIX 3a00JIeBaHmi [ 1].

s mpenoTBpaiieHust MoA00HOTO COCTOSIHUSA Y PbIO B aKBaKyJIbType CTalld aKTUBHO MpUMeE-
HATHCSI MUKPOOHOJIOTMYECKHUE TTPernaparhbl, KOTOpble CIOCOOCTBYIOT CTAOMIN3AIUU IESITEIbHOCTH
KEITYIOUHO-KUIIIEYHOTO TPaKTa U MOBBIIICHUIO UMMYHHOTO ctaryca. OCHOBOM JeHCTBUS MUKPO-
OMOJIOTUYECKUX TPEnapaToB SBISETCS KOHKYPEHIIUS C YCIOBHO-IIATOTEHHOW U THUJIOCTHON MU-
KpohIopoil KUILIEUHNKA, aKTUBAIUsI KUIIEYHbIX (PEPMEHTOB, YIyUIICHHE IEPeBAPHUBAEMOCTH KOP-
Mma [1-9].

[To3uTuBHOE BIMSHHUE MPOOUOTUKOB OOYCIOBIEHO MX AHTArOHUCTHUYECKON aKTUBHOCTBIO IPO-
TUB MaTOT€HOB U CTUMYJISILIMEH UMMYHUTETA (CTUMYIIALIUEH aKTUBHOCTH MaKkpo]aros, yBelTnYeHHUEM
ypoBHs antuten) [10, 11]. I[IpoOuoTnku moMoraroT MocaecTpeccoBoi aganTanuu (rocie OOHUTH-
POBKH, B YCJIOBUSAX PE3KOH CMEHBI TEMIIEPaTypHOTO PEeKKUMa, MPUMEHEHHUS] aHTUOMOTUKOB, XUMHO-
MIpernapaToB), yBEJIUYUBAS PE3UCTEHTHOCTh MAKpPOOPraHM3Ma K IMaTOTE€HHBIM MHMKPOOpPraHH3MaM,
yAYYIIaloT paboTy MUIIEBAPUTEIBHON CUCTEMbI 32 CYET JTOTOJIHUTEIBLHONU MPOAYKIHH (PepMEHTOB
B MHILEBAPUTEIHLHOM TpakTe. Perynupys MUKpoOHOIIEHO3 MUILEBAPUTEIHLHOTO TPAKTa, TPOOUOTHUKH
BHOCST CYIIIECTBEHHBII BKJIaJl B YCBOCHHE MUTATEIbHBIX BEIIECTB, JeJIaloT kopMma Oonee dhdexTus-
HeiMH [12]. MiccnenoBanus mokas3aiu, 4To MIPUMEHEHHE TPOOMOTHKA Ha PAHHUX CTaUsIX BbIpalliBa-
HUS PBIO CITIOCOOCTBYET CTUMYIISIIIMM JKU3HECTOMKOCTH phIO Ha paHHUX 3Tarax OHTOTeHe3a U MOBBI-
IeHUI0 UMMyHUTeTa [12, 13].

[enbro HaMIETO UCCIEIOBaHUS SBJISUIOCH OMpeesieHUe BIUSHUS MUKPOOHUOJIOTHYECKOTO Mperna-
para Berom 3 Ha pbIOOBO/IHBIE TTOKA3aTENU JTUYMHOK aJITACKOTO 3€PKAJIbHOTO Kapa U yCTaHOBIIe-
Hue TpodUIAKTUYECKHX 103 IIpernapara.

HccnenoBanust ObUIM MPOBEACHBI HA JMYMHKAX aJTalCKOTO 3€pKajIbHOrO Kapma, MOJyYeHHBIX
B YCIIOBUSIX 3aBOJICKOTO BOCIIPOM3BOJICTBA B UCCIIEA0BATEILCKOM LIEHTPE akBaKynbTypsl HI'AY.

B ycnoBusix mpou3BOICTBEHHOTO AKCIIEPUMEHTA POBOIMIN U3YUYE€HUE BIUSHUS PA3TUYHBIX 103
(200 u 300 Mr/KT) IpU OJMHAKOBOM CXeMe IPUMEHEHUS IIpenapara Ha COXpPaHHOCTh JTMYMHOK, a0co-

82 «MHHOBaUMM 1 NpooBONbCTBEHHAA 6e30nacHOCTb» N2 4(26)/2019



LocTuxeHnAa BeTepMHAPHON HayKN 1 NPaKTUKK
Achievements of veterinary science and practice

JIOTHYIO MaccCy, OTHOCHTEJBHBIM U CpeJHECYTOUHBINA MPUPOCT. CxeMa U 1036l IPUMEHEHHUS Ipenapa-
Ta MpUBeIeHBI B Ta0M. 1.

OTHOCHUTENBHBIN PUPOCT PACCUUTHIBAIIH IO (hopmyrte

Q- (max—.mm) 100,
min

rae Q — OTHOCHUTENBHBIN TPUPOCT;

max — MaKCHMaJIbHOE 3HaYE€HHUE MPU3HAKA;

min — MUHUMAaJIbHOE 3HAYCHHE MTPU3HAKA.

CpenHecyTOUHBIN IPUPOCT ONPEAEISIIN 1o hopMmyIie

max — min
At

K:

b

rne K — cpegnecyTounblii IpUpOCT;
max — MaKCUMaJIbHOE 3HAYEHUE IPU3HAKA;
min — MUHUMaJIbHOE 3HaYCHHE MPU3HAKA;
At — IPOMEKYTOK BPEMEHHU.

Tabruya 1
Cxema u 103bl NpUMeHeHHs NpenapaTa Berom 3 Ha JIMYHHKAX aJITAlCKOr0 3epKaJbHOI0 Kapna
I'pynna Jlo3a, Mr/kr KopMa Kparnocts npuMeHeHus
KonTponbHas - .
E>xemneBHO 2 pa3a B IeHb B TCUCHHE 5 THEH, 3aTEM
1 ombrrHas 200 4yepes CYTKU B TedeHue 7 IHeit
2-s ONBITHAS 300 pes ¢y

Jnst sxciepuMeHTa JIMYMHKH aJITaliCKOTO 3€pKaJIbHOTO Kapra ObUIM pacca)XeHbl B MPSIMOYIOJIb-
HbIe OacceitHbl mwiomaapo 2,1 M? ¢ TIOTHOCTHIO 24 ThIC. MT. Ha OacceitH. OObeM BOJBI — B CPEAHEM
350 1. CropoCTh IBMKEHUS BOABI — 14 11 B MUHYTY. B TedeHne nepBhix 3 CyTOK JTMYMHOK HE KOPMH-
mu. B nocnenyromue 3 qHS TUYMHOK KOPMUJIM HAYIIJIMYyCaMU apTEMHUH C YacTOTOW BHeceHus 1 pas
B yac. Ha 7-i1 nenp nepenuin Ha kopmiieHHe ctapToBeiM kopMoM Coppens Advance ¢ 4acToToil BHe-
cenus 1 pa3 kaxnpie 2 4. Pazmep kpynku 0,3-0,5 mm. KonuecTBo KopmMa pacCUMTHIBAIU C YUYETOM
cpenHeil Macchl TMUUHOK. KopMiieHue Bo Bcex rpynnax Obuio oAMHAKOBBIM. [TuTarenpHas IeHHOCTh
MoJIHOpalmoHHoro komOrukopma Advance (npousBoautenb Coppens International BV, Hunepnaner)
MIpeJICTaBJIECHA CIIEeTYOIIMMH ITOKa3aTEeIISIMU:

benku,% 56
Kupsr,% 15
CeIpas kieruarka,% 0,3
301a,% 11
dochop,% 1,85
Buramun A, y.e./kr 14,000
Burtamun D, y.e./kr 1,300
Butamun E, mr/kr 280
Butamun C, Mr/kr 350
O6mmas rreprus, M/ x/kr 20,9
JlerkoycBanBaemas sueprusi, M/Jx/kr 19,4

[lepen nmpumenenneM npenapar Berom 3 pa3Boauiau B BOJAE UM CMENIMBAIM C KOPMaMHu He-
MOCPEACTBEHHO TMepea KopMieHueM. [IpoaomKuTenbHOCTh MPUMEHEHHUs Mpenapara COCTaBHIIa
12 nuein.

Temneparypa BoAbl B Te€UEHHE MEPUOJIa IKCIIEPUMEHTa Haxoawiach B mpenenax 18,8-20,9 °C.
Bce rpynmbl cofepanuich B aHaJOTHYHBIX YCIOBUSX.
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B3BemnBanue JTUUMHOK alTAliCKOTO 3€pKajJbHOTO Kapra mpoBoAMioch 1mo 10 peid U3 Kaxaon
IPYIIIBI 10 TPUMEHEHUS Tpenapara U Kaxaple 2 JHs B IepuoA onbiTa. PRIO0BOIHO-OMOMOrHUECKHe
MOKa3aTeNy ONPEIEIsTd IyTEM OLIEHKHU AKCTephepa (a0COoMoTHAsS Macca, OTHOCUTEIBHBIM PUPOCT,
CPEIHECYTOYHBIN IPUPOCT MACCHI).

[Tonmy4eHHblii MaTepra MOABEPrHYT CTATUCTHUECKON 00paboTKe C MCIOIb30BaHUEM IPOTpaM-
MbI Microsoft Excel (2008).

B pesynbrare npumenenus npenapara Betom 3 coxpaHHOCTb JTMUNHOK aJITaliCKOTO 3€pKaIbHOIO
Kapna IOBBIIIAJach, IPUUYEM 3aBHCENA OT J03 IPUMEHEHHUs Ipenapara: B KoHTpose — 93,8 %, npu
no3e 200 mr/kr — 97,5, a npu noze 300 mr/kr kopma — 97,7 %.

MaxkcuMaibHbIe JaHHBIE 10 COXPAaHHOCTH JTMYMHOK Kapria ObLIH 3aperUCTPUPOBAHBI IPU IPHUME-
HeHuu npernapara Berom 3 B 103e 300 Mr/ kr kopMma.

[To Bcell BUIMMOCTH, 3TO CBA3aHO C MOBBILIEHUEM UX €CTECTBEHHOW PE3UCTEHTHOCTH U yCTOM-
YUBOCTH K JCUCTBUIO HEONAronpusATHBIX (PAKTOPOB BHEUIHEW Cpelbl 32 CUET aHTarOHHUCTUYECKOTO
neicTBUs 6auni (KOTOphIe COCTABISIOT OCHOBY IPOOMOTHKA) HA YCIOBHO-TTATOI€HHYIO U MATOTEH-
HYI0 MUKpO(dIIOpY.

AOcomroTHas Macca JIMYMHOK alTaiicKoro 3epKajIbHOro Kapna Ha 12-if eHb npuMeHeHUs npena-
para B 1-i1 oneiTHOIM rpymme (103a 200 mr/kr) coctaBuia 153,11 mr, Bo 2-ii (mo3a 300 mr/kr) — 156,15,
a B KOHTpOJIbHOM rpymme 133,53 mr (Tabm. 2).

Tabnuya 2
AOGCOJIIOTHASI MAacca JUYHHOK AJITAiiCKOro 3epKajJbHOr0 Kapna npu npuMeHeHnH npenapara Berom 3, mr

Jo mpume- Ilepuon npumeHeHus, CyT
Tpymria HeHHs 2-e 4-c 6-¢ 8-¢ 10-¢ 12-¢
1-51 ombITHAs 21,65+0,82 | 29,29+0,67 | 39,87+1,19 | 52,96+2,79 | 64,02+2,50 | 90,33+3,30 153,11£5,86
2-51 OIIBITHAS 24,24+0,85 | 33,78+1,58 | 52,98+1,02 | 61,76+1,83 | 79,71£2,26 | 102,91+£2,48 | 156,15+3,21
KonTtponbHast 20,80+1,31 | 25,85+0,77 | 30,67+1,51 | 51,49+1,62 | 73,62+2,43 | 85,9143,27 133,5343,86

Takum 00pa3oM, yCTaHOBIICHO, 4TO Mpenapar BetoM 3 GraronpusTHO ASHCTBYET HA POCT JTUYH-
HOK Kaprma, TeM CaMbIM YBEIMYHNBasl JaHHbBIC MTOKa3aTeau. AOCOIIOTHAs Macca JMYMHOK B 1-i OMBIT-
HOM rpynmne ¢ qo30# npenapara 200 mr/kr Ha 12,8 % BbIIIe, 4eM B KOHTPOJIBHOU IPyNIE, B ONBITHOM
rpyIre, e no3a npuMmenenus cocrabuia 300 MI/Kr kopma, 3TOT MOKa3aresb OKa3ajcs BBIIIE HA
14,5 %.

Ha ocHOBaHMM NOJTYYEHHBIX JaHHBIX MOXKHO CAEJAaTh BBIBOJ, YTO Hanboee 3(pPeKTUBHOM 103H-
poBkoif Beroma 3 siBisiercst 300 Mr/kr kopma.

B rpymnme, rue mo3a npemnapara cocrapmia 200 Mr/Kr KopMma, CpeIHECYTOYHBINA MPUPOCT COCTA-
Bun 10,96 mr (0,99<p<0,999), a Bo 2-ii rpynne (mo3a mpemapara — 300 mr/kr kopma) — 10,99 mr
(0,99<p<0,999). B xoHTpONBLHOI TpyIiIe, HE MOJyYaBIICH Mpenapar, JaHHbIN MTOKa3aTeilb COCTaBUII
9,39 wmr (Tabm. 3).

Tabruya 3
CpeaHecyTOYHBI H OTHOCUTEJIbHBIN MPUPOCT TNYHHOK ANTANCKOI0 3epKAJbHOI0 Kapna
NpH NpUMeHeHnH npenapara Berom 3

I'pynna CpeHeCyTOUHBIH IPUPOCT, MI OTHOCHTENBHBIN NPUPOCT,%o
1-51 omBITHAS 10,96 5,44
2-51 OIIBITHAS 10,99 6,07
KonrposnbHas 9,39 4,42

Takum 00pazoM, CpeHECYTOYHbII MPUPOCT B OMBITHBIX rpynnax Ha 14,3 u 14,5 % Beime, uem
B KOHTPOJIbHOW. MakcuMabHbIE TIOKA3aTel ! MOIy4YeHbI pu go3upoBke 300 Mr/Kr KopMa.

OTtHOcHUTENBHBIN NMPUPOCT B 1-i1 onbITHOM rpynne cocrasua 5,44 % (p>0,999), Bo 2-i1 — 6,07
(p>0,999), B xouTpONIBHOU — 4,42 % (cM. Tabm. 3).
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MoXHO cenarb BbIBOJ, YTO OTHOCUTEIBHBIM MPUPOCT B 1-i M 2-i1 onbITHBEIX rpynax Ha 18,75
u 27,2% Oomnpliie, 4eM B KOHTPOJIBHOW. MakcuMaabHBIE TOKAa3aTeIN OTMEUEHBI MPH JO3UPOBKE
300 mr/kT KOpMa.

Taxum o6pazom, MukpoOuonorndeckuii mpemapar Berom 3 Ha ocHoe Bacillus amyloliquefaciens
CrocoOCTBOBAJI MOBBIMICHUIO COXPAHHOCTH, CPEIHECYTOYHOTO U OTHOCHUTEIIBHOTO MIPUPOCTA JINYH-
HOK aJITaliCKOro 3epKaJIbHOTO Kapna. BeipaXKeHHOCTh 3TUX U3MEHEHUH 3aBHUCENA OT 03 IPUMEHEHHUS
npenapara.

MakcumasibHbIC JaHHBIE TT0 COXPAHHOCTH JTMYMHOK, a0COIIOTHON Macce Ha 12-i1 IeHb IpuMeHe-
HUA IIpenapara, CpeIHEeCyTOYHOMY M OTHOCUTEJIIBHOMY MPUPOCTY MOTYyYEHbl IPU TPUMEHEHUN MU-
Kpobuonoruyeckoro npemnapara Betom 3 B go3e 300 Mr/ Kr KopMa 1Mo cxeme: exXeTHeBHO | pa3 B JI€Hb
B TEUEHHE 5 CYTOK, 3aT€M YE€pPe3 CYTKH €lIe B T€UEHUE 7 JHEW 10 3aBEPILICHUS OIbITA.

[TomyueHnHbIe HAMH PE3YIBTAThI TO3BOJISIOT TOBOPUTH O MEPCIIEKTUBHOCTH MPUMEHEHHS TPOOHO-
TUYECKOTO mpenapara Berom 3 aJis MOBBILIEHUS COXPAHHOCTH JIMYMHOK aJTalCKOrO 3€pKajbHOTO
Kapria Mpy BhIPAIIMBAHUU B 3aBOJICKUX YCJIOBHUSX HA PAHHUX CTAAUSIX PA3BUTHSL.
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