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B cmamve npedcmaenenst pe3ynomanmol UCNONB306AHUS ZYMUHOBBIX KUCIOM NPU 66IPAUSUBAHUU JIEHCKOZO
ocempa 8 ycmanoexax 3amxHymozo odocrabdycenus. Hcnonvsoeanue «Reasil® Humic Health» 6 xopmaenuu pvi6ot
6 xonuenmpayuu 1,0 2 na 1,0 k2 kombuxopma npu nHagecke poiost om 50,0 do 600,02 u 1,5 2 na 1,0 xz Kombuxopma
npu nagecxe om 600,0 do 1000,0 2z cnoco6cme06an0 nosvlueHUI0 NPOJYKMUBHOCMU JIEHCKOZ0 ocempa Ha 6 %.
T'ymunoeste kucaomet 061a0ar0m WUPOKUM CEKMPOM OUOI02ZUHECKOU AKMUBHOCMU, 0KA3b18A 8030elicmeue HA
o0bOMeHHbBIE NPOYECCH. 8 OPZAHU3ME HCUBOMHBIX U Ueslo8eka. Beedenue 6 pauuon ocempogovix ymuno6six Kuciom
CNnoco6cmeo6ano noGvleHUI0 Ux NPOOYKMUBHOCMU 34 CHem CROCOOHOCMU CIUMYAUposams évipabomky gep-
MeHmo8, cHuxcano sampamot kopma na 1 k2 npupocma. Hcnons3o6anue 6 payuone ocempoesix Kopmoeou 006aexu
«Reasil® Humic Health»> na ocrose HemoOuuuupo6annsoix MUKPONOPUCINBIX ZYMUHOBBIX KUCTOM U3 JleOHAPOUmMa
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noesiumano penmabdensrocme Ha 9,4 %.

Beedenue. DPdeKTUBHOCTb Pa3BUTHS OTpaciieit
’KIBOTHOBOZICTBA U aKBAKYJIBTYPHI 00€CIIeYnBaeT POCT
SKOHOMUKMA U  TPOIOBOJILCTBEHHYIO 0e30macHOCTb
cTpaHbl. HenocratouHoe cHabeHUe TMIPOOHOHTOB
TIOJTHOIIEHHBIMUA KOPMaMH, OCOOEHHO JIOPOTOCTOSIIIN-
MU KOPMOBBIMU JJOOaBKaMK ¥ HCTOYHUKAMK GHOJIO-
TMYeCKM aKTMBHBIX BEIECTB, SIBJISETCS CIEpXKUBAIO-
M (GaKTOpoM pasBUTHA OTpacy. VIcronb3oBaHue
Ne4eOHO-TIPOUIAKTIIECKUX CPEICTB MMIIOPTHOTO
TIPOM3BO/ICTBA YBEIMYMBAET CeOeCTOMMOCTh TIPOIYK-
MM PHIOOBOJICTBA M CHIDKAET ee peHTabelbHOCTh. B
pe3yJIbTaTe 3TOro HayYHO-KCCIe0BaTebCKIe PAaOOTHL,
Kacarolyecst MOUCKa MECTHBIX HETPaJUIMOHHBIX pe-
CYPCOB, CTIOCOOHBIX YIOBJIETBOPHUTD MOTPEOHOCTH PhI-
60BO/CTBA B OMOOTMYECKU aKTUBHBIX I00aBKaXx, MPH-
00OpeTaroT 0cOOY0 3HAYUMOCTD. Pa3iyHbIe KOPMOBBIE
1106aBKY IPHPOIHOTO U UCKYCCTBEHHOTO MPOUCXOXK/Ie-
HUSI [IMPOKO KCIIOMBb3YIOTCS B PALIOHAX TMAPOOUOH-
TOB /ISl BOCTIOJTHEHUSI HEJIOCTAOMINX 3JIEMEHTOB ITH-
TaHusA. OcoOyI0 3HAYMMOCTb HOJTYYMIIA KOMIUIEKCHbIE
TIPUPOIHBIE COeMHEHsA, OoraThle MUHEpaIaMy ¥ BU-
TaMUHaMU, TaK¥e KaK carporess, Topd u ap. [2, 5].

[yMUHOBbIEe BelecTBAa O00JIAZAIOT IIUPOKUM
CIIEKTPOM OHOJIOTMYeCKOW aKTUBHOCTHU, OKa3bIBast
BO3/IeliCTBIe HA 0OMeHHbIe MPOLeCChl B OpraHu3Me
KUBOTHBIX U YeJioBeKa. CUMTAeTCs, YTO BKIIIOYEHe
TYMUHOBBIX KHCJIOT B PALlMOH CTUMYJIUPYET BbIpa-
OOTKy (pepMEHTOB, a IIMPOKKI COCTaB OPraHUYec-
KUX KUCJIOT B I'YMUHOBBIX COEJMHEHUSIX TOMOTaeT
JIOTIOJTHATEJIBHO PACHIeNJIATh YaCTULIBI U, YIy4-
11asi epeBapyMOCTb U YCBOSIEMOCTh TUTATeNIbHBIX
Y MAHepaJbHbIX BemecTs [1,4].

[yMUHOBbIE KHUCJIOTHI 33 CYeT CBOMX XMMH-
YeCKUX CBOWCTB MOMOTAIOT CBfI3bIBaTb KATHUOHBI

TSDKeJIbIX MeTaJyIOB M OFHOBPEMEHHO Y/y4IIaioT
yCBO€HHE OPraHW3MOM >XMBOTHBIX COJIed MHUKpO-
3JIeMEeHTOB, KOTOpble CTUMYJIUPYIOT POCT (LMHK),
TPENATCTBYIOT aHeMKHU (MeZlb) ¥ B 11eJIoM oboratia-
10T IMMYHHYIO CUCTEMY, YTO M03BoJIsAeT 3 PeKTrB-
HO MPOTHBOCTOSATH Gose3nssM. Kpome Toro, mpuem
T'YMUHOBBIX KHCJIOT YBeJINYMBAeT B KUIIEYHUKE CO-
nepKaHue JTJaKTOOAKTepUi U YMeHbIIIaeT KOJIN4ecT-
BO KOJIMOAKTEPUH, YTO CTUMYJIUPYET YCTOUIUBOCTD
K BHUpycaM. IT0CKOJIbKY BO MHOTUX CTpPaHax 3ampe-
I[eHO KCII0JIb30BaHKe KOPMOBBIX aHTUOUOTHUKOB, TO
T'YMUHOBbIE KUCJIOTBbI TPUMEHSIOTCA KaK UMMYHO-
CTUMYJIATOPBI JI7151 COXPAHHOCTY NOT0JIOBbA [3, 6].

B cBsi3u ¢ atuM uccnenoBanus 3GpPeKTUBHOCTH
WCII0JIb30BaHMUS T'YMUHOBBIX KUCJIOT B aKBAKYJIbTY-
pe AABJIAITCA epCIeKTUBHBIM HallpaBJeHUEM.

Llenb naHHOW PabOTHI — M3ydeHHe 3KOHOMU-
4yeckoil 3 PeKTUBHOCTU BBIPALIMBAHUSA JIEHCKOTO
oceTpa MPH UCIO0Ib30BAHUM B KOPMJIEHUH JJ0OaBKU
«Reasil® Humic Health».

Memooduxa wuccnedosanuii. ViccienoBaHus
npoBoauiau B 2020-2021 rr. Ha 6a3e kadenpsl
«Kopmiienue, 3oorurvueHa 1 akBakyjabTypa», B Ha-
YYHO-KCCJIeI0BATENIbCKO TabopaTopuu « TexHOTIO-
TUM KOPMJIEHUS] ¥ BbIpalmuBaHusi pbioel» OTBOY
BO Caparosckuyt 'AY um. H.I. BaBuosa 1o cxe-
Me, IpeZicTaBIeHHOH B Tab1. 1. [ mpoBeneHus uc-
cJIeoBaHUU ObLUTH 0TOOPaHbI 268 0cobeit IEHCKOT0o
oceTpa I10 IPUHLUIY [1ap aHAJIOTOB CO CPeZiHel Ha-
Beckol 0koio 59,0 r. [Ipoi0/KUTEeNIbHOCTD UCCIe-
IoBaHMU cocTaBuia 210 gHe.

«Reasil® Humic Health» - cyxas kopmoBas
nobaska, mpoussonumass 000 «Jlaiip Popc», HaA
OCHOBe HeMOAU(UIMPOBAHHBIX MUKPOIOPUCTBIX
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Tabauna 1

CxeMa uccIefOBaHUH

I'pymnna KonunvectBo ocobeit CocraB paLuoHa
Macca 1 oco6u ot 50,0 10 600,01
KoHTposbHas 134 I'panyaupoBanHbid KoMO6uKopM (TK)
& il® i >
OnbITHAS 134 T'K + kopmoBas 1o6aBka «Reasil® Humic Health» u3 pacyera 1,0 r
Ha 1 KT Macchl KOMOUKOpMa
Macca 1 ocobu ot 600,0 10 1000,0 r
KoHTposbHas 134 I'panynupoBanHbiil KoMOGukopM (TK)
) . -
OmnbITHAS 134 T'’K + kopMoBas no6aBka «Reasil® Humic Health» u3 pacyera 1,5
Ha 1 KT Macchl KOMOUKOpMa

TYMUHOBBIX KUCJIOT K3 JIeOHapAWTa, C COzepXka-
HUeM TYMUHOBBIX KucioT 6osee 80,0 % oT cyxoro
BeIeCTBa.

B mepuopn ucciefoBaHuMN KOPMIJIEHUE JIEHCKO-
ro OceTpa OCyLIeCTBJAAIN 3 pasa B CyTKU. Jlnd 3T0-
rO WCIOJb30BAJM TOJHOPAIMOHHBIA KOMOUKOPM,
cocTosimui U3 pbIOHOM Myku — 20,3 %, KOHIIEH-
Tparta coeBoro 6enka — 10,0 %, KyKypy3HOTro TJIiO-
TeHa — 16,7 %, nmennusl — 8,3 %, coeBOM MyKU —
17,0 %, peibbero xupa — 8,0 %, pamcoBoit My-
ku — 10,0 %, mpeccoBaHHOM cou — 8,7 % mpemMukca —
1,0 %. JluameTp TpaHy;I IPH KOPMJIEHHUH PHIOBI 10
maccel 600,0 T cocrasasan 3,0 MM, a ot 600,0 1o
1000,0 r — 4,5 MmM. B 1 KT KOMOGUKOpMA COZIEPKATOChH
21,1 M/ o6imeit sHepruu, 46 % ChIpOro MPOTEUHA,
15 % ceiporo xupa, 1,9 % knetyaTtku, 6,0 % 305bI,
0,87 % docdopa.

Kopmogyio n06aBky «Reasil® Humic Healths
BHOCHJIM B TPAHYJIMPOBAHHbI KOMOMKOPM BO BpeMsI
€ero IpUroTOBJIEHHUS.

Pesynomamot uccnedosanuii. IIpaBusibHas
opraHu3anysi OUOJIOrWYecKH IMOJTHOIEHHOTO KOp-
MJIEHUSI PbIO CIOCOOCTBYeT MaKCMMaJbHOMY IpPO-
ABJIEHUIO UX TeHeTHYeCKOro IOTeHIHaaa 10 Ipo-
AYKTUBHOCTU. BaHpiM ¢akTopoM B pelleHUH
NPO6JIeMbI TIOJTHOLIEHHOTO KOPMJIEHUS JKMBOTHBIX U
pbIb siBNIsieTcs oboraiieHrne UX KOMOMKOPMOB pas-
JIMYHBIMU OMOJIOTUYEeCKH aKTUBHBIME I00OaBKaMU,
KOTODbIe yBEJIMYMBAKOT IUTATEJIbHYI0 LIEHHOCTh U
CHIDKAIOT CTelleHb UCTI0NIb30BaHus KopMa. Pesyibra-
ThI U3y4eHUsI BJIUSHUSA KOPMOBOY 100aBKU «Reasil®

Tabnuua 2

Cpezum;l HaBeCKa JIEHCKOro ocerpa,r

Mepuox I'pynmna

HccaeZoBaHuM, MecC. KOHTPOJIbHAs OIbITHAS
Hauyaso onbiTa 59,9+2,2 58,7+2,1
1-i 122,9+4,3 124,8+4,2
2-1 235,3+9,4 240,3+9,2
3-i 351,0+£12,3 362,6+12,7
4-i 480,8+15,4 502,4+15,5
5-it 626,2+13,4 661,9+13,6*
6-11 794,9+17,1 843,8+16,8**
7-i 977,3+19,3 1039,7+£20,1**

* P<0,05; ** P<0,01.

Humic Health» Ha mpoayKTHBHOCTB JIEHCKOTO OCeT-
pa mpeJcTaBJieHbl B TabI. 2.

ITo faHHBIM TabL. 2, CpeiHsAsA HaBecKa JIEHCKOTO
0CeTpa B KOHTPOJIbHOW M OIBITHOM TPyNIax B Ha-
Jajie BbIpaluBaHus Oblia OGJM3KOH MO 3HAYEHHUIO.
YcnoBus BhIpalMBaHUsA COOTBETCTBOBANINA HOpMa-
THBHBIM TPeOOBAHUSIM, U POCT PhIOBI B 06€UX IpyIi-
nax ObUI JOCTATOYHO MHTEeHCHMBHBIN. C 3-r0 Mecana
BBIpALIMBAHUA IPOAYKTUBHOCTD B OIIBITHOM TPyIIIe
6bu1a Ha 3,3 % Bbime. C 5-To0 Mecsilia onepexeHre
B POCTe COCTaBUIIO 5,7 %, 1 pa3HULla MeX/y KOHT-
POJILHOM Y OIIBITHOM IPYTIIIaMU CTaJjia JOCTOBEPHOM.
K 7-My Mecdly BblpalllUBaHUA NPOAYKTUBHOCTb B
OTBITHOW TpYyIIIe, MONyYaBliell KOPMOBYIO 06aB-
Ky «Reasil® Humic Health», 6bi1a Bbine Ha 6 % 1O
CPaBHEHUIO C KOHTPOJIbLHOM.

B xo7ie vicceioBaHUil HAMU TaKXKe ObUT U3y4eH
cpemHecyTOUHBIN mpupocT (Tabn. 3). Pesynabrarhl
TI0JIy4eHHbIX IaHHbIX CBUZIETEIbCTBYIOT O TOM, YTO
CpelHeCyTOYHbIM TIPUPOCT B ONBITHOM TpyIIle B
cpefiHeM 3a mepuof ObuT BbIle HA 6,9 %. B Teve-
HMe BCero neprozia BblpalllBaHUA NHTeHCUBHOCTh
pOCTa B ONBITHOU IpyIme ObUia BbIlIe, YeM B KOHT-
POJIbHOM.

MBI TaK3Ke BeJIU y4eT CKOPMJIEHHOTO KOMOUKOP-
Ma u nobaBku «Reasil® Humic Healths. 3a nepuon
VICCJIeIOBAHUI PBIOBI OTIBITHOM TPYIIIBI IO CpaBHe-
HUIO C KOHTPOJIEM CheJiv Ha 6,39 KT Kopma Ooblie.
B ero cocraBe oHu morpebunu 175,82 r KOpMOBOIA
nobGaBKK, PHIHOYHOM crommocThio 240,0 py6. 3a
1 xr. Takum 06pa3oM, pbIObI ONIBITHO! TPYIIIBI MOT-

Tabnuua 3

CpeaHeCYTO4YHBIN PHPOCT 32 MEPUOA HCCIIeAOBAHUI, T

Iepuoxn ['pynma
uccrefoBaHu, Mec. KOHTPOJIbHAS |  OINBITHAdA
1-it 2,10 2,20
2-1 3,74 3,85
3-1 3,86 4,08
4-u 4,33 4,66
5-ii 4,85 5,32
6-i1 5,62 6,06
7-i 6,08 6,53
B cpennHeMm 3a nepuop 4,37 4,67




pebu KopMoBo¥ o6aBku Ha 42,2 py6. Bonbiee
BaJIOBOE TOTpebJieHre KOpMa B TpyIme OOBsCHS-
eTcs1 OOJIBIIMM MPUPOCTOM MXTHOMACCHI U JIy4IIei
COXPAHHOCTBIO PbIO, KOTOpAsi COCTAaBHJIA B ONIBITHOM
rpymmne 98,51 %, a B koHTpoJbHOU 97,01 %. Bee ato
TIOJIOKUTENIbHO OTPA3UjIOCh Ha 3aTpaTax B pacueTe
Ha e[JUHUIY TPUPOCTa UXTUOMACCHI (Tab1. 4).

BBesleHre B palloH OCETPOBBIX T'YMHUHOBBIX
KHUCJIOT, CTUMYJIMPYIOINX BbIPAOOTKY (epMeHTOB,
CIIocoOCTBOBAJIO CHUKEHUIO 3aTpaTr KopMma Ha 1 Kr
npupocTa B cpeqHeM 3a nepuos Ha 4,1 %. Dddex-
TUBHOCTb KCIIOJIb30BAHUS KOMOMKOPMOB 3a BeCh
TIeEpPUOJI BBIPAIIMBAHUSA ObLJIa HA BELICOKOM YPOBHE B
KOHTPOJILHOM M ONBITHOY rpynmnax. Ho peiObI KOH-
TPOJIbHOM I'PYHIIbI 3aTpayvBaiy Ha 1 Kr mpupocra
6onbire kombrkopma Ha 30,0 T, ChIPOTO MPOTeNHA
Ha 20,0 r, oOMeHHO# 3Hepruu Ha 0,8 Mmxk. Crou-
MOCTb KODMOB Ha 1 KT IpUpOCTa B ONBITHOM IPyIIIIe
Obua Ha 4,31 pyb. MeHbIIe O CPAaBHEHUIO C KOHT-
POJIbHOM.

ToBapHOe 0CeTPOBOACTBO MO3BOJIAET UCIIOb30-
BaTb MPOAYKLHUIO, COXPAHAA IPU 3TOM YHCIEHHOCTh
ecTecTBeHHOH nonynauuu. OJHaKO TOBapHOe OCeT-
POBOZCTBO TpeOyeT 3HAYUTEIILHBIX 3aTPaT MPU BbI-
pallMBaHUU: AOPOTOCTOAIMN MOCAZI0YHbIN MaTe-
pua 1 creliuaau3MpoBaHHble KOpMa.

Hamu B uccienoBaHusAX Oblia POBeZeHa OleH-
Ka S3KOHOMUYEeCKOH 3P PeKTUBHOCTU BhIPAIUBAHUS
JIEHCKOTO OCeTpa C I1eJIbl0 YTOYHeHUS BIUSAHUA KOP-
MOBO¥ JJ0OAaBKM Ha OCHOBE TYMHUHOBBIX KHCJIOT Ha

peHTabeNbHOCTh BBIPALIMBAHUSA PBIOLI (TAbOL. 5).

Vcnonp30BaHWe B panuoHe KOPMOBOW J10-
6aBku «Reasil®Humic Health» Ha ocHOBe Hemo-
AUUIMPOBAHHBIX MHUKPOIOPHUCTBIX T'YMHUHOBBIX
KACJIOT W3 JIleOHapJAuTa [03BOJUJIO TOJIYYUTh
ZIOTIOJIHUTEIbHBIN NPUPOCT uxtuomaccel 10,2 Kr,
IIPYU 3TOM yBeJIWYMJIACh CTOUMOCTb CKOPMJIEHHO-
ro kombukopma Ha 0,84 Tric. py6. CebecTouMOCTh
BBIpAIBAaHUS BCell PHIOBI 3a cUeT HOJbLIero Ko-
JIM4YecTBa CbeJeHHOr0 KOMOMKOpPMAa UM BBeZIEHUS
B €ro COCTaB 'YMHUHOBBIX KMCJIOT [TOBBICUJIACh Ha
1,01 %. Tem He MeHee, 3TO He [TOBLICUJIO YPOBEHb
peHTabeIbHOCTH BhIPAIMBAHUSA JIEHCKOTO OCeTpa
B ONBITHOH rpymnme. Hao6opoT, 3a cyeT yBesmye-
HYSI BaJIOBOT'O YPOBHS PhIOOMPOAYKTUBHOCTY CHU-
3UJI0 ero Ha 9,3 % 10 CpaBHEHMIO C KOHTPOJIbHOU
TPYIIION.

3axnrouenue. Pe3ynpTaThl UCCJIeAOBaHUN
TMOKa3ajy MOBbINIEHNe dKOHOMHUYecKoi 3ddex-
TUBHOCTU TOBApPHOTO BBHIPAIIMBAHUA JIEHCKOIO
oceTpa B YCTaHOBKAaX 3aMKHYTOTO BOJOCHAa0OXe-
HUS TIPU UCIOJb30BaHUM B KOpMJeHnn «Reasil®
Humic Health» Ha ocHoBe HeMoaudUIIMPOBaH-
HbIX MUKPONOPUCTBIX TYMUHOBBIX KUCJIOT U3 Je-
OHapAHWTA.

[To HAIMM JaHHBIM, UCIOJIB30BaTh A00ABKY B
KOPMJIEHUH PBIOBI CiieiyeT B KOHIleHTpauun 1,0 r Ha
1,0 xr kombukopMma Tpu HaBecke prIOBI OT 50,0 110
600,0 r u 1,5 r Ha 1,0 KT KOMOUMKOpPMa TIPY HaBeCcKe
ot 600,0 no 1000,0 r.

Tabnuna 4
3aTpaTsl Ha 1 Kr IpupoCTa UXTHOMACCHI
IToka3zarenu I'pymnma
KOHTPOJIbHAA OIBITHASA
3arparhl KopMa Ha 1 KI IpUpocTa, Kr 1,06 1,03
3aTpaThl CBIPOTO IpOTerHa Ha 1 KT npupocTa, T 440,0 420,0
3arpaThl 0OMeHHOU 3Hepruu Ha 1 Kr mpupocta, MJx 23,3 22,5
CrouMoCTb KOPMOB Ha 1 KT mpupocTa, py6. 135,65 131,34
Tabnumna 5

dddexTUBHOCTH BHIPAIIMBAHUSA JIEHCKOT'0 0CETPA C MCNOJIb30BaHNeM B KopmieHuH «Reasil® Humic Health»

ITokasaTenb I'pynma
KOHTPOJIbHAS OTIBITHAS

MxTuomMacca B HayaJe, Kr 8,0 79

IxTuomacca B KOHIIE, KT 127,1 137,2
JIOTIOTHUTENbHBIH IPUPOCT UXTUOMACCHI, KT - 10,2

CroumocTs 1 KT pbiObI, pyo. 700 700

BhIpyuKa OT peanu3aiuu pidbl, ThIC. py6. 88,94 96,07
CKOpMJIEHO KOMOGUKOpPMa, KT 126,62 133,01
CTOMMOCTh CKOPMJIEHHOTO KOMGHUKOPMA, ThIC. Py6. 16,15 16,99
CKOpMJIeHO 106aBKH, T - 175,82
CTOMMOCTH CKOPMJIEHHOU 106aBKH, Py6. - 42,20
CTOMMOCTH BCEX KOPMOB, Py0. 16,15 17,03
CebecTonMoCTh 1 KT pBIOHL, PyO. 489,14 459,30
CebecTonMOCTh BCeii pbIObI, ThIC. py6. 62,15 63,03
[IpubbLIb OT peanu3alny Bceil PeIObI, THIC. pyo. 26,79 33,03
YpoBeHb peHTabeIbHOCTH, % 43,11 52,41
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The article presents the results of the use of humic acids in
the cultivation of Lena sturgeon in closed water supply installa-
tions. The use of "Reasil ® Humic Health" at a concentration of
1.5 gper 1.0 kg of mixed feed in fish feeding contributed to an in-
crease in the productivity of Lena sturgeon by 6 %. Humic acids
have a wide range of biological activity, affecting the metabolic
processes in the body of animals and humans. The introduction
of humic acids into the diet of sturgeon helps to increase produc-
tivity, due to the ability to stimulate the production of enzymes,
reduces feed costs by 1 kg of growth. The use of Reasil ® Humic
Health feed additive based on unmodified microporous humic
acids from Leonardite in the diet of sturgeon contributes to an
increase in profitability by 9.4 %.



