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AHHOmMayus. Akeakynemypa 6asupyemcs Ha UCNo/b308aHUU KOMOUKOPMO8, KOMo-
pole cocmasnsaom okoso 70-80% 3ampam. B cuny ceoux 6uosio2uyeckux nompe6Ho-
cmet, ocobeHHocMel Memabosu3ma u cpedbl 06UMAHUS peibbi 6osiee mpebosamerto-
Hbl K Kayecmay KOMBUKOPMOB, OCHOBHbIMU NOCMABWUKAaMU Komopbix 8 Pecnybiiuxe
benapyce asnaromca 3apybexHsie pupmbl. Imo 8edem K yOOPOXAHUIO NPOOYKUUU U
3HaYyuUMesIbHO coepXxugdem pasgumue akeakyibmypsl, NO3MOMy, pazpabamelgas pe-
uenmypel KOMGUKOPMO8 OmMe4ecmeeHHo20 NPou3800cMaa 0718 MOI00U Pblb YeHHbIX
8U008, HEO6XOOUMO ONUPAMbLCA HA UCNOJIb308AHUE HEO0PO2UX, 00CMYNHbIX U hhek-
MUBHbIX KOMNOHeHMO8. B aksakynemype benapycu 00HUM U3 nepcneKmMugHsix 8UG08
0714 NPOMbIWIEHHO20 NPOU3800CMBa A8/1AeMCA APUKAHCKUU (MpamopHbill) Knapu-
eswbiti com (Clarias gariepinus Burchell). Beicokas nuuiegas niacmuyHocme no3eosnsem
8bIPAWUBAMb €20 8 UHOYCMPUAIbHBIX YC08UAX, HAnpuMep 8 ¥3B, Ha 00HUX UCKYC-
CmeeHHbIX Kopmax. M3secmHo, ymo 0o6asku 8odopocsieli 8 Kopma cnocobcmayom
HOpManu3ayuu 06MeHHbIX NPoUeccos y pelb, yCKOPAM pocm ecmecmeaeHHoU noses-
HoU MUKPOGIOpbI Xesy0oyo-KULeYH020 Mpakma yKkpenasiom UMMYHHYI0 cucmemy
0p2aHu3ma. Ha ocHogaHuu 3mo2o pazpabomativl OnbIMHbie KOMOUKOPMA 01 MOSI00U
K/iapuego2o coMa ¢ 8ee0eHuUeM 8 COCMAs CycheH3uU X/10pesiibl, XMbIX08 panca u cagp-
J10pa KpacuseHozo. [IposedeH Xumu4ecKuli aHaau3 onbIMHelX U KOHMPObHO20 KOM6U-
KOpMO8, 8bIA8UBLWIUL CNOCOBHOCMb pa3paboMAHHbIX KOMOUKOPMO8 y008/1emaeopams
nompe6HOCMU pbl6 8 OCHOBHbIX NUMAMeJIbHbIX BELECMBAX HAPABHE C KOHMPOIIb-
HbIM KOMOUKOpMOM. Pe3yiemamsl 8bipaujusaHus Knapuegozo comad ¢ npumeHeHuem
onbimHozo kombukopma (KC + 3% panca + 3% cagriopa + 3% cycneH3uu xsiopesisibl)
csudemesibCmMeo8asu 06 yseaudeHuU abCcositoMHo20 U OMHOCUMebHO20 NPUPOCMO8,
a MAkxe 0 CHUXeHUU KOpMO08020 KO3(hghuLueHmMd, Ymo NO380/1USI0 NOJTYHUMb HAUSTYY-
wiuli SkoHomuYeckuli 3ghghexm cpedu NPUMEHABLIUXCA KOMOUKOPMOB. Imo caudemeris-
CMB08aJI0 0 BO3MOXHOCMU 3(h(heKmUBHO20 NPUMEHEHUA pa3pabomaHHbIX KOMOUKOp-
Mo8 ¢ 0o6asieHuem CycneH3uU X10pesisibl U XMbIX08 panca U caghiopa KpacusbHo20
KAK NOJIHOUEHHOU 3ameHbl UMNOPMHOMY KOMOUKOPMY.

Kntouegoble cnosa: peyenmypsl KOMOUKOPMOS; CycneH3Us XJI0pesijibl; XMblX panca;

XMbIX cagriopa; Knapuesblli COM; yCMAaHOBKA 3aMKHymoz2o 8o0oobecneyerus (Y3B);
memn pocma peib.
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Abstract. Aquaculture is based on the use of compound feed, which accounts for about
70-80% of costs. Due to their biological needs, metabolic characteristics and habitat,
fish are more demanding on the quadlity of feed, the main suppliers of which in the
Republic of Belarus are foreign firms. This leads to an increase in the cost of production
and significantly hinders the development of aquaculture, therefore, when developing
formulations of domestic mixed feeds for juvenile fish of valuable species, it is necessary to
rely on the use of inexpensive, affordable and effective components. In the aquaculture of
Belarus, one of the promising species for industrial production is the African catfish (Clarias
gariepinus Burchell). High food plasticity makes it possible to grow it under industrial
conditions, for example, in recirculating water systems, on the same artificial feed. It is
known that the addition of algae to feed contributes to the normalization of metabolic
processes in fish, accelerates the growth of natural beneficial microflora during digestion
and strengthens the body’simmune system. On the basis of this, experimental compound
feeds for juvenile African catfish were developed with the addition of chlorella, rapeseed
cake and dyeing safflower to the suspension. A chemical analysis of the experimental and
control feed was carried out, which revealed the ability of the developed feed to meet the
needs of fish in basic nutrients on a par with the control feed. The results of growing African
catfish using an experimental compound feed (KS + 3% rapeseed + 3% safflower + 3%
chlorella suspension) indicated an increase in absolute and relative growth rates, as well
as a decrease in the feed ratio, which made it possible to obtain the best economic effect
among the applied compound feeds. This indicated the possibility of effective use of the
developed compound feed with the addition of a suspension of chlorella and rapeseed
and dyeing safflower cake as a full-fledged replacement for imported compound feed.

Keyword: compound feed formulations; suspension of chlorella; rapeseed cake; safflower
cake; African catfish; closed water supply unit (RAS); fish growth rate.

OrpaqueHHOCTb 6uopecypcoB Bo-
[OEMOB M COKpalleHne YnoBoOB

OKeaHNYeCKnx rmgpobroHTOB Npusenu
K OCO3HaHWI0 BaXKHOCTN N HEOOX0AMMO-
CTM PasBUTUA pa3HOOOpPasHbIX Gopm
aKBaKynbTypbl. AKBaKynbTypa umeeT
HECKOJIbKO HamnpaBfieHWiA, HO HU OFHO
M3 HUX He MOXeT QYHKUMOHMPOBATb
6€e3 Hannuns KavyecTBEHHOro pbiborno-
CaloYHOro MaTepwmana v BblpalBaHWsA
MONoAN KyNbTUBUPYEMbIX BUAOB PblO.
iIMeHHO Ha HavanbHbIX 3Tamnax OHTOre-
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He3a 3aKnafblBalOTCA MOTeHUManbHble
BO3MOXHOCTW ANA AaSibHelLero pocTa
pblbbl. Bua 1 coctaB Kopma oKasbiBatoT
peluaioLiee BNMAHME Ha OOMeH BeLLecTB
B OpraHusme, pocT 1 pa3BUTUE, HaKO-
naeHne Maccbl U NPOAYKTUBHOCTb Pbi6,
NMo3TOMYy B KOpMax Ans MONOAW AOMK-
Hbl NPUCYTCTBOBaTb BCe HeobXxoammble
nuTaTenbHble BelecTsa B To Gopme, B
KOTOPOW OHU MOTYT ObITb ynoTpebneHbl
N JOCTYMHbI ANA UX NULeBapuUTebHOM
cuctembl [27]. B cBA3M € 3TMM Npoun3Boa-
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CTBO KOMOVKOPMOB AJj1 MONOAN LieH-
HbIX BUAOB PblO, NMEILWMX HeobXxoan-
My ONA OaHHOW BO3PACcTHOW rpynnbl
MUTaTENbHOCTb Y COOTBETCTBYIOLMX UX
dm3nonormyeckum noTpebHOCTAM, AB-
NAETCA NePCrneKTMBHbBIM HanpaBieHneM
B TEXHOJIOMMW BblpalLMBaHNA MONOAU
pbl6 Ana ycnewHoro nofyyeHnsa ToBap-
HOW pbIObI.

XapakTepHol 0CO6eHHOCTblo nNu-
TaHMA OGonNblWKHCTBA pbl6 ABNAeTCA
BbICOKasa MOTPEOHOCTb B MPOTEMHE,
copepXaHue KOTOpOoro B KOpmax Ans
MOSiogM  pbld  OOMKHO  COCTaBAATb
50-60% npu HanMuUM MOJIHOLEHHOIO
6enka co BCEMU He3aMeHVMMbIMK amu-
HOKMCNOTaMK, TaK KaK WX OTCyTCTBME
WM HeJoCTaTOK CHMXAIT TemMn pocTta
[31]. O6bIYHO copeprkaHMe Xupa B pa-
LUMoHax pblb Konebnetca B npegenax
12-22%, ogHaKO 3TO 3HAYEHUE MOXKHO
gosectn go 20-25% (npu copepkaHnmn
6enka 35-45%), NoBbIWasA NX Ka4ecTBO
[33]. YrneBopgbl B paLyoHe pblb ciyxaTt
WUCTOYHMKOM DSHEpPruu, HO He cambiM
OCHOBHbIM [18; 35]. 2ddeKTMBHOCTDL
YCBOEHUA 3TOrO0 KOMMOHEHTa MUK y
pbl6 3HAUUTENBHO HUXKE, YeM Yy Tenno-
KPOBHbIX MBOTHbIX, B CBA3N C 3TUM
copepaHue yrneBofoB B KOpmax Ans
Monoau pbib He OOMKHO MNpPEeBbIWAaTb
15-30% [31; 33]. CnepyeT yuuTbiBaTb,
yTo ecnn B paumoHe pblb MmeeTcA
[OCTaTOYHOE KOJNIMYECTBO >KMPOB U
YyrneBofoB, TO 6enkn 06bIYHO NCMOSb-
3yl0TCA ANA NOCTPOEHUA TKaHen 1 op-
raHoB OpraHu3Mma, a Npy HegocTaTke —
B KauecTBe WCTOYHMKa 3Heprum [32].
OrpomHyto pornb B obecneyeHnn »ms-
HEHHO Ba)KHbIX NMPOLIECCOB pblb MrpatoT
TaKXe BUTAMMHbl U MUKPO3SEMEHTDI.
OpfHako cnefyeT OTMETUTb, YTO Hapas-
He C npuMeHeHWeM B KOMOMKOpMax
CUHTE3MPOBAHHbIX  BUTAaMWHHO-MUHE-
pasibHbIX NPEMMKCOB BO3pacTaeT AonA
NCMONb3yeMblX HaTypaibHbIX KOMMO-
HEHTOB, TakuUX Kak Bogopocnu [5; 22].

NmMeHHO ucnonb3oBaHUE BOAOPO-
cneil B 06nacT CenbCKOro Xo3AnCT-
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Ba MO3BONAET PEeLUTb TaKyl BaXKHYH
npobnemy, Kak HecbanaHCMPOBAHHOCTb
paLVOHOB KOPMIEHUA >KMBOTHbIX, B
TOM uucie n pbl6. OTMEUYEHO TaKXe,
YTO BOZOPOC/N MOTYT MCMOJIb30BaTbCA
Kak [OMOJSIHUTENbHbIN WCTOYHUK AnA
3aMeHbl CMHTETMYECKUX MUHepanbHbIX
N BUTAMMHHbIX [00GAaBOK B KOPMOBOW
NMPOMBILLIEHHOCTU, TaK Kak OHW Gonee
6UOLOCTYMHBI ANS XKMBbIX OPraHM3MOB
[42]. MupoBas akBaKynbTypa pacnona-
raet WMPOKUM OMbITOM MPUMEHEHNUA B
Kopmax npu BblpallMBaHMM TOBapPHOW
pbibbl CyCneH3nn XxJIopennbl, Tak Kak
pbi6bl, B TOM YMCSIe U XULLHbIE, CNOCOO-
Hbl NepeBaprBaTb BOAOPOCMN C Hepas-
PYLUEHHOWN KNeTOYHOW CTEHKOW U yCBa-
MBaTb BXOAALLME B COCTaB KJIETOK N1Ta-
TenbHble BewecTtBa [43]. Pacwennenune
KNEeTOYHbIX CTEHOK BOJOPOC/EN B Opra-
HU3Me pblb BO3MOXHO 3a CYET HaNUuuA
bepmeHTOB, BblgENAEMbIX CUMOWOHT-
HOWM MUKpOdIopon KuweyHnKa [16; 19;
20], obecneumBaloLmx NepeBapuBaHme,
B TOM uuncne n uennonason [20; 41].
MpecHoBogHas Bogopocnb Chlorella
vulgaris B 3aBUCMMOCTX OT YCNOBU ee
KyNbTUBUPOBaHUA cofepkut o 50—
70% 6enka, 30% yrneBofos, 5% Xupa,
3% MMWHepanbHbIX CONen u BUTaMU-
HOB, a TakXe $eHOoNbHble CoefiHEeHMS,
MMeloLmne CBOWCTBA aHTUOKCMAAHTOB.
Bbenok xnopennbl Mo cBOeMy COCTaBy
NPeBOCXOAUT BCE W3BECTHble pacTu-
TeNbHble KOPMOBble OeflkKu, Tak Kak B
HeM cofiep»KaTcsa HeobxoanmMble aMUHO-
KUCMOTbI, B TOM YMC/Ie MOJIHbIA Habop
He3aMeHMMbIX aMUHOKUCNOT. B coctas
Xnopensibl BXOAAT BCE M3BECTHblE BUTa-
MMWHbI N Takne Heobxoammble ana pbld
MUKpPO3/IeMeHTbI, Kak KobanbT, mefb,
MapraHewl, MonubaeH, »eneso, UWHK,
nog v gp. [4; 5; 28; 37; 38; 40]. 3ameve-
HO, YTO Hanbonbwnin 3¢pdeKkT gocTura-
eTCA NpW MCNONIb30BaHUU CyCMneH3uu,
a He CyXOW MaccCbl, TaK Kak npu 3Tom
KUBOTHbIE MOMYYalOT HE TONbKO KIeT-
K1 BOQOPOCSIEN, HO 1 BCe NPOAYKTbI NX
XN3HEEeATENbHOCTN (BUTAaMUHBI, amu-
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HOKMCNOTbI, GepMeHTbI), HaxoaAwmecs
B PACcTBOpPE, a TakXKe BCE MUHEpasibHble
BELLECTBA, KOTOPbIe UMENMNCb B COCTaBe
nuTaTenbHoW cpedbl [5; 21; 24; 34; 42].

Mpon3BofcTBO COaNaHCMPOBaHHOMO
KomMOMKOpMa Ans Monofu Kiapueso-
ro coMa HeBO3MOXHO 6e3 BBeleHUs B
€ro CocTaB PacTUTENbHbIX KOMMOHEH-
TOoB. OCHOBHOE MECTO 3aHUMAIOT »KMbl-
XM W WPOTbl Pa3fNYHBbIX CENbCKOXO-
3ANCTBEHHbIX KYNbTYp, B TOM 4YucCne u
MacnyHbiX. Cpean MacinYHbIX Kyib-
TYP OOBOJIbHO LUMPOKOE MpPUMEHeHne
UMEEeT panc, Tak Kak ero »kMbix (LpoT)
nMmeeT MacnnmyHoctb 7-12% (1-5%) un
cofeprkaHue cbiporo npotenHa 37-38%
(no 42%). PancoBble *MbIX 1 WPOT NO
SHepretTuyeckonm ueHHoctn (11,3 un
10,4 M)k 06MEeHHOW 3Heprnn) He ycTy-
natT NOACONHEYHbIM. [JpyruM LIEHHbIM
KOMMOHEHTOM KOMOUKOPMOB SBIAETCA
cadiop KpacubHbIN, KOTOPbI MO XKUp-
HOKMCITOTHOMY COCTaBY Takxke 651M30K K
NOACONTHEYHUKY. MKMbIX N3 HEOOPYLLEH-
HbIX cemsaH cadnopa coaepxut 6-7%
Macna, 24-25% Kpaxmana n 18% 6enka,
UTO [enaeT ero NepcrneKkTMBHbIM KOM-
NMOHEHTOM KOMOGWKOPMOB ANA Monoau
pbi6 [26; 28].

Llens uccnedosaHus. B benapycu tpa-
OVLMOHHBIMU OOBbEKTaMU aKBaKyJbTy-
pbl ABNAIOTCA NPeACTaBUTENN CEMENCT-
Ba KapnoBblX, OiHAaKO B NoCneaHue ae-
CATUNETUA JOCTAaTOYHO YCMNELLHO B pblb-
HbIX XO3ANCTBAX BblpaLLMBAIOT LEHHbIE
BMAbI PblO, B TOM yncne n adbpurKaHcKo-
ro knapvesoro coma. OgHako B HacTo-
Awee Bpema B Pecnybnuke benapycb
HeT npeanpuATMA NO MNPOU3BOACTBY
KOMOVKOPMOB [/ MOJIOAW KIapueBOTO
coma. MosTomy Heobxoanma paspaboT-
Ka peuenTypbl OTeYECTBEHHbIX KOMOU-
KOPMOB, YLOBNETBOPALMX MULLEBbIE
notpe6bHOCTM JaHHOro Bupa pbib, mc-
nonb3ysa Npu 3TOM Hegoporune, 4OCTYn-
Hble 1 3deKTVBHble KOMMOHEHTbI C
Lenblo umnopTo3amelleHus. B ceasm ¢
3TUM LeNblo HAaCTOALUMX NCCNeOBaHUIA
ABNAETCA onpepeneHne BAUAHUA KOM-
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O6MKOPMOB, CoAepXKalMx CyCrneH3unio
XNOPENsibl U KMbIXM MAC/TMYHBIX KyJb-
Typ panca u cadpnopa, Ha Temn pocTa
MONOAN COMOBBIX PblO.

MaTtepuan
1N MeToAbl nccnefoBaHNn

O6BbeKTOM UnCCNefoBaHU ABNANCA
adpukaHckun knapuesbii com (Clarias
gariepinus (Burchell)). KnapneBbin com
obutaet B Bogoemax Adpuku, HOxHON
1 lOro-Boctounonm Asun. imeet cneuyn-
anbHbI OpraH ana abixaHusa atmocoep-
HbiIM BO3yxoMm. B npupogHbix Bogoe-
Max pblba ABNAETCA XULHUKOM, HO npa-
KTUYEeCKM BCeAdHa N MOXKET MUTaTbCA
BOAAHBIMM »KYKaMK, MOJITIOCKaMW, Pbl-
60, pacTUTENIbHOW NULLEN U JaXke op-
raHMnyecknmm otxogamu. OnTumanbHble
ycnosma obnTaHUsA coma: TemnepaTypa
25-30 °C, KOHUEeHTpauua pacTBOPEH-
HOro Kucnopoga oT 4,3 Mr/n n goctyn K
nosepxHoOCTn Bogbl, pH 6,5-8,0 [3; 6-8;
10; 14; 35]. B ycnoBusAx nHpycTpuanb-
HOW aKBaKY/bTYpPbl MONOAb, KaK 1 B3pO-
CNbIX COMOB, HauMHaA C ABYX JIeT Kop-
MAT TPAHYNNPOBAHHBIM KOMOUKOPMOM
3aBOACKOrO npousBoAcTBa. [JHeBHasA
HOpMa KOpMa A1l COMa AeNNTCA Ha TPy
KopmneHus (ytpo, obep, Beuep). Pas-
Jaya KOPMOB MPOBOAUTCA eXefHEeBHO,
nepebou B KOPMIIEHUN MOTYT NPUBECTA
K KaHHW6anm3my 1, COOTBETCTBEHHO, K
ybbiTKam [39].

B KauecTBe MHrpegueHToB AnA CO-
BEPLUEHCTBOBAHUA peuenTyp oTeye-
CTBEHHbIX KOMOVKOPMOB AJiIA MOJIOAM
LUEHHbIX BWAOB MPUMEHANN CYCrMeH-
3mo  xnopennol  (Chlorella vulgaris
(Beijerinck), »MbIX1 MacnuyHbIX Kynb-
Typ: panca (Brassica napus L.) n cadnopa
KpacunbHoro (Carthamus tinctorius L.).

Bo Bpema nposegeHuna wuccnego-
BaHW AnA nonyyeHnAa OOBEKTMBHbIX
pe3ynbTaToB BCE PbiObl COAEPKanmnch B
OAMHAKOBbIX ycnoBuaAx. [1na atux uenen
ncnonb3oBanacb CreuunanbHas  Kom-
naktHaa Y3B c obwum 6nodpunstpom
(cm. punc.).
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Puc. KomnakmHasa ycmaHosKka 3aMKHymo2o 8odoobecnedeHus: 1 — pbl6080OHbIE eMKoCcMu; 2 — Myd-
ma ¢ HakuoHou ealikoli co wmyuyepom-gpeskoll; 3 — KpaH waposwili noaunponueHoswil; 4 — mpybéa
nonunponuneHogaa PN20; 5 — my¢ma pasvemHas muna «amepukaHka»;, 6 — 371eKmpoHAcoc 800HbIU;
7 — wnaHe 2ubkuli pe3uHo8wIli apMupo8aHHsIl; 8 — HanopHele buogunempesl (2 wm.); 9 — mygpma ¢ Ha-
KuOHoU 2atikol u wmyuyepom

Fig. Compact system of closed water supply: 1 — fish-breeding tanks; 2 — coupling with a cap nut with a
tie-in fitting; 3 — polypropylene ball valve; 4 — polypropylene pipe PN20; 5 — detachable coupling of the
“American” type; 6 — water electric pump; 7 — reinforced flexible rubber hose; 8 — pressure biofilters (2 pcs.);
9 — coupling with a cap nut and a fitting

KOHCTPYKTVBHbIE 3f1eMeHTbl faHHON AnA nogjawowen 1 OTBOAALWEN 4acTu
KOMMaKTHOM YCTaHOBKM MNogdbupanucb Tpybonposoga, uto obecneynBano
COrnacHoO pekoMeHgaLmAM Mo yCTPonCT- UMPKYNALUIO KaK XONIOAHON, Tak U Mo-
BY 1 aKcnnyatauumn Y3B ana Bbipalimsa- porpeton Bogbl B Y3B. PbiboBOAHblE
HMA pbibbl. Y3B AnAa BblpaliyBaHua polb €MKOCTU U HAaCOC CHabeHbl LWAPOBbIMM
BKJ/tOUANa COeAUHEHHbIe Mexay cobol ¢ KpaHamu ons perynnpoBKM KONnMYecTBa

06pa3oBaHMEM 3aMKHYTOIO LIMPKYNALM- nofaBaemMon 1 OTBOAMMON Bogbl. Linp-
OHHOrO KOHTYpa pbl60BOAHbIE EMKOCTM Kynauma BoAbl NO 3aMKHYTOMY KOHTYpY
Trna «eBpoKy6» (V =500 n). obecneunBanacb LEHTPOOEXHbIM Ha-

B nnactmkoBbix pbliboBOAHbIX Gac- COCOM, MPON3BOAUTENbHOCTb U HaNop
celiHax ob6bem BoAbl nopbuipann B KOTOPOro nopob6paHbl B COOTBETCTBMM
3aBUCUMOCTU OT OMONOrMYeCcKnx oco- C Heob6xoaMMbIM BOAOOOMEHOM, BbICO-
6eHHOCTeN oObeKTa BblpalMBAHUSA, a TOW Nogbema BoAbl B CUCTEME U AJTMHON
TakKKe OT MJOTHOCTU MOCaAKN PbIObI. Tpy6onposoga. CuctemMa BOAOOUUCTKN

Matepwnan Tpybonposoaa u ¢pacoHHble 1 BOOQOMNOArOTOBKU COCTOMT M3 Hanop-
YacTU BbIMOJIHEHbI U3 NOAMMAPONUAEHa HbIX 6MOGUABTPOB C MHOFOC/ONHOWN
Mapkn PN-20 pasnuyHoro pmametpa 3arpyskon  GuAbLTPYOLWNX SNeMEeHTOB
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CO BCTPOEHHbIMY YNbTPadroneToBbiMm
namnamu gna obessapakuBaHuA BOAbl.
Mpn HeobxoAMMOCTM NOAKOYaTCA
TEPMOHarpeBaTeNIn M KOMMPECCop C
PE3NHOBLIMU LWAIaHFaMK U pacnblinTe-
naMm ana obecnevyeHnsa HeobXogMmoro
TeMNepaTypHOro  rmgpoxXMMm4eckoro
peXxuma npu BblpawmBaHnn poli6 [9; 12;
13;18; 23; 25].

Monogb Knapuesoro coma An
afjanTauMm K yCnoBMAM BblpalyBaHUA
B KOMMaKTHOM Y3B B TeueHume Tpex He-
Aefb KOPMUAKN cheumann3npoBaHHbIM
UMMNOPTHbIM KOMOMKopmom. [pogon-
KNUTENbHOCTb OnblTa cocTaBuna 158
AHeRn. NMNnoTHOCTb Nocaaky pblb BO Bcex
eMKOCTAX Oblna OAMHAKOBOWM M COCTaB-
nana 25 3k3. Ha eMKocTb. O6bem ofIHOI
emkoctn — 0,15 M3,

Onpepenawowmmn ¢akTopamm pocta
N Pa3BUTUA PbIO ABAAIOTCA TeMMepaTy-
pa BOAbl, COAEPKaHME PACTBOPEHHOIO
B BOHAE KWUC/IOpoda, 06ecrneyeHHOCTb
nuwien. Bo Bpemsa nccnepoBaHum exen-
HEBHO onpeaenAny TemnepaTypy Bogbl
(8 08:00 1 20:00) 1 KOHLEHTpPaLNIO pac-
TBOPEHHOro Kucrnopoga. BogopoaHsbii
nokasatenb (pH), KoHUeHTpauuo am-
MOHWUIMHOIrO a30Ta, HWUTPATOB, HUTPWU-
TOB, MIOHOB aMMUaKa, Xenesa, obLlyto
eCTKOCTb BoAbl onpegenann 1 pa3 B
TP OHA MO CTaHAAPTHbIM METOAMKaM
[1]. Mpwn BbipawmBaHUM MONOAN Kna-
preBoro coma Kak TemnepaTypa Bofbl,
Tak U rMapoxXMMMYecKne rokKasartenu
HaxoAWNUCb B Mpefenax HopMm, peKko-
MeHIyeMbIX ANA BblpalMBaHUA MOJSO-
AN COMOBBIX pPblO. [MAPOXNMUYECKINT
PEXUM COOTBETCTBOBA/l PbI6OBOAHBIM
TpeboBaHMAM ansA 6accenHOBOro Bblpa-
LWMBAHNA OCETPOBbIX N COMOBBIX PblO.
Bo Bpema nccnegoBaHuin Temnepartypa
BOAbI Koslebanack B npepenax 26-27 °C.
KoHLeHTpauna pacTBOPEHHOrO B BoAe
Kncnopoga — B npepenax ot 4,0 go
5,0 mr/n. Amnnutyga KonebaHuii BOgo-
poaHoro nokasatena (pH) — ot 7,0 go
8,0. [llokasatenb «aMMMaAK/aMMOHUIN»
(NH,/NH,, mr/n) peructpuposanca B
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npegenax ot 0,04 po 0,56. 3HaueHuA
HutpatoB (NO,, mr/n) konebanucb B
npegenax 0,0-20,0. NMokasaTtenb HUTPU-
108 (NO,, Mr/n) Haxoaunca B npeaenax
0,3-0,5. Xene3o obllee vHorga MMeno
nokasatenb 0,2 mr/n cpasy nocne fo-
6aBneHMA BOAONPOBOAHOW BOAbI B CU-
cTemy.

Ona kopmneHua pbl6 Mcnonb3oBa-
NN 3KCTPYAMPOBAHHBIN KOMOBUKOPM C
JobaBneHnem CyCcneH3um BOAOPOCIIEN
(xnopenna) 1 >KMbIXOB MaCJINUYHbIX KyJib-
Typ (KMbIX panca u capniopa) 1 UMNopT-
Hble Kopma. Pexxnm kopmneHua monoau
KnapueBoro coma nogovpanu, yuuTtoleas
BO3pacTHble 0COGEHHOCTM U OCOBEHHO-
CTW >KU3HEHHOro uukna. Monogb pbi6
Kopmuny 3 pasa B CBET/I0e Bpems CYTOK
B8 08:00, 13:00 n 18:00, yto No3BonANo
pblbe MoMHOCTbIO NepeBapuBaTb NOTpe-
6neHHbIn KopMm. KonunuectBo 3apaBae-
MOro KOMOMKOPMa 3aBUCENI0 OT MacChbl
BblpaLLMBaeMbIX pblb 1 onpepenanochb
pbi6oBOAHBIMU HOpMami [32; 37] n pe-
KOMeHJaLMAMN MPOn3BOAMTENEN KOM-
6ukopmoB. Takke ONA BbIACHEHUA He-
obxoanmMoro Konuuyectsa Kombrkopma
cneivnn 3a CKOPOCTbIO U CTEMNEHbIO ero
noefaemocTy, fabbl n3bexarb U3NUL-
Hero BHeCeHUs Kopma B pPblboBOAHbIE
€MKOCTU. Ha NpoTAXKeHMM ONbITOB NO Bbl-
ABNIEHUIO BIMAHMA COCTaBa KOMOMKOP-
MOB Ha TEMN POCTa MONOAb KNapuesoro
coma Kopmunn B Konuyectse 1,3-1,9%
KOMOMKOpMa OT macchl pblb. PbiboBoa-
Ho-Oronormyeckre nokasartenu, cpegm
KOTOPbIX Macca, AJIMHa Tena, abcontoT-
HbI NPUPOCT, OTHOCUTENbHbBIN MPUPOCT,
abCONOTHDBIN Y OTHOCUTESIbHBIN CpepHe-
CYTOUHbIV NPUPOCTLI, BbIXKMBAEMOCTb U
KOpMOBOI KO3bPULIMEHT, onpenensanu
Nno obLenprHATLIM B PbIOOBOACTBE Me-
Toamkam [15; 17; 29; 30; 36].

PesynbTratbl nccnegoBaHun
1 nx obcyxpeHmne
Mpwn coBepLIEHCTBOBAHUN U COCTaB-
NEHUN peuenTyp KOMOWKOPMOB Ans
MOJIOAN COMOBbLIX pbl6 06palLanu BHY-

PbIBOBOACTBO M PbIBHOE XO3ACTBO
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MaHMe Ha coXpaHeHue nuTaTeslbHOCTM
N Nopfep’kaHne OCHOBHbIX MOKa3aTte-
neil KayecTBa Ha YpPOBHe, Tpebyemom
dur3MonornyecknMmn 0CcobeHHOCTAMMN 1”
HOPMAaTUBHbIMN OOKYMEHTaMu, perna-
MEHTUPYIOLMMN KauyecTBO KOMOUKOp-
MOB. M3BeCTHO, UTO CTapTOBble KOpMa
AN KNapueBOro coma AOMKHbI cofep-
»aTb 40-50% npoTteunHa, 14-20% xupa
n 5-10% yrnesogoB. Ha ocHoBaHWn
3TUX [aHHbIX YCOBEPLUEHCTBOBAH CO-
CTaB KOMOUKOPMOB nyTem fobaBneHus
3% »kMbIxa panca un 3% »Mbixa cado-
pa KpacunbHOro Ha 1 Kr maccbl Kombu-
KopMa (onbITHbIN Komoukopm Ne 2), 3%
cycneHsum xnopensbl, 3% Xmbixa panca
1 3% Mbixa capnopa KpacuibHOro Ha
1 Kr maccbl KOMOGMKOpMa (OMbITHbIN
Kombukopm N2 3). B KauecTBe KOHTpONA
NCNosib3oBanu Kombukopma 6e3 cy-
CNEeH3MN XJI0pesIbl U XMbIXOB Mac/ny-
HbIX KynbTyp (OMbITHBIN KOMOUKOPM
N2 1) U UMMNOPTHBLIN KOMOUKOPM Map-
ku Aller Aqua (Bronze). MnoTtHocTb cy-
CNeH3UN BOAOPOC/N XJIOPEessibl, BBO-
OMMON B KOMGUKOpMa, MpuHMManacb
8 mMnH kn/mn. CycneHsmen xnopennsbi
3ameHAnNM Hanbonee poporocroswme
N TPYOHO YCBauBaeMble KOMMOHEHTI
KOMOWKOPMOB.

AHann3 pe3ynbTaToB  KOpMieHuA
MONoAN KNapueBoro COMa MMMOPTHbIM
KOMOWKOPMOM 1 OMbITHBIMA KOMOU-

Kopmamu ¢ fobaBneHvem CyCrneH3umn
XNIopensibl  MoKasas, u4TO BbbKMBae-
MOCTb Oblla OMHAKOBOW W1 COCTaBWNa
100,00% (Tabn. 1).

BennumHa abconoTHOro npupo-
CTa Maccbl 6bina MakCUManbHOW npu
KOPMIEHMW OMbITHBIM KOMOUKOPMOM
N2 3. OTHOCUTENbHbBIN NPUPOCT NPU UC-
NoJIb30BaHUM OMbITHOrO KOMOMKOpMa
N2 1 Obl1 CambiM HU3KUM U COCTaBU
165,33%. Heckonbko 6onee BbiCOKME
3HauyeHusA 3TOro nokasaTens NosyyYeHbl
npu MNPUMEHEHUN OMbITHOFO KOMOW-
kopma N2 2 11 UMNOPTHOrO KOMOMKOPMa
(193,64 n 199,36% COOTBETCTBEHHO).
CambIiM BbICOKUM OTHOCUTENbHBIN NpU-
pocT 6bin NPY KOPMIEHU MONOAN Kna-
PVEBOrO COMA OMbITHbIM KOMOMKOPMOM
Ne 3 (KC + 3% panca + 3% cadnopa +
3% xnopennbl) — 201,28%. YT0, B CBOIO
ouepenpb, Bbiwe B 1,09-1,22 pa3sa, yem
aHaNornYHbIN NokKasaTtesnb nNpu npume-
HEHUWN OMbITHBIX KOMOukopmos N2 1 1
2 N KOHTPOJSIbHOrO KoMBMKopMa. Takom
BaXHbIl noKa3saTtenb 3pPeKTUBHOCTU
KOpMa, Kak KopmMoBoW Ko3dduumeHT,
Yy UMMOPTHOrO KOMOMKOPMa COCTaBWII
1,48 efl. 1 6bIN 6IN3KMM K NMOKasaTtesio
OnbITHbIX KOMOMKopMOoB N2 1 (KC) n N2 2
(KC + 3% panca + 3% cadnopa). Jobas-
NeHne CyCcneHsnm Xnopensbl OfHOB-
pemMeHHO C NMpUMEHeHMem B COCTaBe
XMbIXOB panca u cabnopa KpacunbHo-

Ta6nuya 1
Pbi6oBOAHDbIE NOKa3aTenu KnapneBoro coma
Table 1
Fish-breeding indicators of African catfish
OnbITHLIN KOMGUKOPM
N2 3 (KC + 3%
Ne 2 (KC + 3% KoHTtponb (Aller
Mokasarte o
Kasarent N2 1 (KC) panca + 3% panca +3% Aqua Bronze)
cadnopa + 3%
cadnopa)
Xnopennbi)
Macca B Hayane onbiTa, r 127,20+£14,01 135,20+13,71 132,60+13,65 124,60+12,13
Macca B KOHUe onbITa, I 506,50+15,71 517,00+£16,30 552,50+14,73 515,00+16,96
A6CONOTHBIV NPUPOCT, I 379,30 381,80 419,90 390,40
OTHOCUTENbHbIA 165,33 193,64 201,28 199,36
npupocT, %
BbikmnBaemocTtb, % 100 100 100 100
Kopmogon 1,52 1,51 1,38 1,48
koadoduureHT, eq.
PbIBOBO/CTBO M PbIBHOE XO3AMCTBO 9/2021
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ro No3BOINIO CHU3UTb KOPMOBOW KO-
adodumymeHT B 1,07-1,10 pasa no cpas-
HEHWIO C APYrMKA KOMOUKOPMaMu, OH
coctasun 1,38 ea.

AHanus pesynbTaToB KOPMIEHUS
KnaprveBOro coma WMMAOPTHbIM KOp-
MOM U KopMaMu ¢ flob6aBieHem Bodo-
pocneli nokasan, Yto TeMn pocTa pblb
OblN CXOXKMM B KOHTPOJIBHOM M OMbIT-
HbIX BapuaHTax C TeHAeHUueln K yBe-
NNYEHMIO abCONIOTHOIO N OTHOCUTENb-
HOro MPUPOCTOB MPW UCMOJIb30BAHUN
3KCMEepVMEHTANIbHbIX  KOMOUKOPMOB.
Takke OTMEUYEHO CHUXEHUE KOPMOBO-
ro KoapdurumeHTa NP NCNONb30BaAHUN
onbITHOro Koméukopma N2 3 B cpaBHe-
HUW C Apyrummn paspaboTaHHbIMK KOM-
6MKOpPMaMN 1 KOHTPONbHbIM KOMOW-
KOpPMOM.

Kommepueckas CTOUMOCTb MMMOPT-
HbiIx KopmoB Aller Aqua (Bronze) B ne-
puog BblpalMBaHNA COMOBbBIX Pbl6 co-
ctasnsana 1,75 $/Kr, a CTOMMOCTb OfbIT-
HbIX KOMOMKOPMOB Ha nepuog mcche-
AoBaHWU 6bina pasHa 1,50 $/kr. Micxoan
13 3TOrO C yYyeToMm 3aTpaT KombrKkopma
B Mpouecce BblpalmBaHua pbibbl Jo-
CTUIHYT ONpPeAEeNeHHbIi SKOHOMUYeE-
CKuit 3pdeKT (Tabn. 2).

KopmoBoi Ko3pdULMEHT ONbITHOrO
komoukopma N2 3 (KO + 3% panca + 3%
cadnopa + 3% xnopensbl) 6bi1 CaMbiM
HW3KMM, 33 CYET YEro SKOHOMMA ieHeX-

HbIX CcpencTB coctaBuna $0,52 Ha 1 Kr
NPUPOCTa MOIOAN KNapneBoro coma.

3aknioueHune

NccnenoBaHUsaMM YCTaHOBNIEHO, UTO
NpPW KOPMJIEHNM KJlapUeBOro coma pas-
paboTaHHBIMU KOpMamu, cofeprKalyu-
MW XMbIXV panca, cadsiopa 1 cycneH-
310 XJIOPESIbl, @ TakXe MMMOPTHbIMM
KopMamMu Temn pocTa Monoau pbib u
pbl6oBOAHbIE MOKa3aTeNU ObIIN CXOXK-
MW B KOHTPONbHOM Y OMbITHbIX BapyaH-
Tax. Habniopganocb HekoTopoe yBenu-
yeHue abCoNMOTHOrO 1 OTHOCUTENIBHOTO
NPUPOCTOB C OAHOBPEMEHHbBIM CHUXKe-
HUEM KOPMOBOro KospoduLmeHTa npu
NCMONb30BaHNUN SKCMEPUMEHTANbHOMO
komb6ukopma N2 3 (KC + 3% panca + 3%
cadnopa + 3% xnopennbl).

Kommepueckaa CTOMMOCTb UMMOPT-
HbIX KOPMOB, MPUMEHABLUNXCA B Kave-
CTBE KOHTPONA Npu NpoBedeHUN Onbl-
TOB, Oblla HECKONbKO Bbllle, Yem pas-
paboTaHHbIX 1 YCOBEPLLUEHCTBOBAHHbBIX
OMbITHbIX KOMOUKOPMOB. 3a CUET 3TOrO,
a Tak»Ke AOMOJIHUTENbHO 3a cyeT bonee
HU3KOTO KOPMOBOIo Ko3pduLmeHTa
yAanocb MNoslyuynTb SKOHOMUIKD [EHEeX-
HbIX CPeACTB MNPV NPUMEHEHWUW OMbIT-
HbIX KOMOBUKOPMOB.

Takum o6pa3om, npoBoAaMMble WUC-
CNefoBaHMA MO UCMONb30BaHMIO pas-
paboTaHHbIX PELENTYP OTeUYECTBEHHDBIX

Tabnuuya 2

JKoHOMMYeCKUil 3¢ PeKT NpUMeHeHNA CYyCNeH3Um XJ10pesibl U XKMbIXOB parnca
n cadnopa KpacunbHOro B KOMGMKopmax Ansa Mosoau KjlaprueBoro coma

Table 2

The economic effect of using a suspension of chlorella and cake of rape and
safflower in mixed fodders for young African catfish

KopmoBoii LleHa Kom6ukopma, | CroumocTtb 1 Kr
Kom6ukopm
Ko3douumeHrT, eq. $/kr npupocta pbi6bl, $
OnbITHbIN KombBrKopm N2 1 (KC) 1,52 1,50 2,28
OnbITHBIN KOMBUKOopPM N2 2
(KC + 3% panca + 3% cadnopa) 1,51 1,50 2.27
OnbITHBIN KOMGUKopM N 3
(KC + 3% panca + 3% cadnopa + 1,38 1,50 2,07
3% xnopensnbl)
KoHTpornb (Aller Aqua Bronze) 1,48 1,75 2,59
PANOR.RU PbIBOBOACTBO 1 PHIBHOE XO3AMCTBO
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KOPMOB MpW BblpaliMBaHUN MOSIOAN
LIeHHbIX BMAOB Pblb C MCNONb30BaHEM
CyCneH3Mn BOAOPOC/IN N XMbIXOB Ma-
CJINYHBIX KYNbTYp CBUAETENbCTBOBASM
O NWTaTeNIbHON LIEHHOCTU WCMOMb3ye-
MbIX KOPMOB Y BO3MOXHOCTM 3aMeHbl
WUMMOPTHBIX KOPMOB MpPW KOPMIeHUN
COMOBbIX pblb6 0TeYeCTBEHHBIMU KOpMa-

MW, KOTOpble MOTYT MPOU3BOAUTLCA Ha
OAQO «KabMHKOBCKMIA KOMOUKOPMOBDIN
3aBof». JTO COOTBETCTBYET LeNAM UM-
nopto3amelleHns, obecneunBaeT pbl-
60BOLHYI0 OTpac/b pecnybnukyi Kaue-
CTBEHHBbIMM KOPMaM1 1 OTKPbIBAET Nep-
CNeKTUBbl 3PPeKTUBHOIO NPON3BOACTBA
LieHHbIX BUOB Pblb B HalLei CTpaHe.
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