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Pestome. CTaTba NoCBALWEHA UCCIEL0BAHUIO AUHAMUKN POCTa, NPOAOIKUTENBHOCTU TMYMHOYHOTO Nepuoaa, BbiXKMBa-
€MOCTM INYNHOK M'MIraHTCKOM NPECHOBOAHOMN KPEBETKM NPW UCMONb30BAHUM B KOPMIEHUM — XKUBbIX CTAPTOBbLIX KOPMOB
— HaynAui apTemun, oboralleHHbIX KOpmoBoit fobaBKkol «Mpasaa». na nposeaeHUa nccnesoBaHnin chbopmmposanm
TPM FPYNMbl — KOHTPO/IbHYHO U ABE OMbITHbLIX, BKAOYABLUMX M0 40 CYyTOUHbIX IMYUHOK, UMEIOLLUX 06LLLEE MPOUCXOXKAEHME.
[na oborawieHna Haynavin apTeMmn UCNONb30BAIM NOANBANEHTHYIO BMONOIMYECKM aKTUBHYIO KOPMOBYIO A06aBKy
«MpaBag». ba3oBbIl PaLMOH IMYMHOK COCTOAN U3 KMUBbIX HAYNAMN apTemumn + 10% AUYHOrO KenTka — TaKoW paLmoH
noJly4yana KOHTPO/bHas rpynna. | aKcnepumeHTanbHanA rpynna B BUAE KOpMa Noayyana KuBbIX Haynaui aptemum, obo-
raleHHbIX KopmoBown gobasKkol MNpasag + 10 % »kenTka, |l rpynna nonyyana *uBbix Haynaui, oboraweHHbIX NpobuoTu-
KOM U1 agantoreHom + 10% AanyHoro xenTka. Mpu nposegeHun paboT NCNO/b30BaAM TPUHOKYAAPHBIN MUKPOCKON MuK-
pomegs, 2 Bap. 3-20, 060pya0BaHHbIN OKyNAP-MUKpomeTpom ([en-0,1 Mmm). B KOHTPO/IbHOM rpynne K KOHLY onbiTa pas-
Mep NIMYMHOK cocTasnan 9,60+0,03 mm, Ha doHe KopmoBsoi gobasku «Mpasaa» —10,0210,04 mm, Ha poHe npobuoTmKa
n aganTtoreHa — 9,83+0,03 mm. MNepexoa B NOCTANYMHKY Ha dOHe KOpMmOBOM f06aBkK «lpasag» coctasun 37 aHeRn, Ha
¢doHe npobnoTnKa 1 agantoreHa — 40, B KOHTpose- 42 gHs. BblXKMBAaeMOCTb Hblna camolt BbICOKOM MNpu MCMNOb30BaHUN
KopmoBoM fobasku «lpaBag» u coctaBmna 95 %. Mcnonb3oBaHne KopmoBon fobaBKM «pasag» YCKOPWUIO POCT U pas-
BUTUE IMYNHOK, COKPATWUIIO NPOAO/IKUTENBHOCTb IMYNMHOYHOIO NepMosa, NOBbICUIO BbIXKMBAEMOCTb.

KntoueBble cnoBa: kpeseTku Macrobrachium rosenbergii, N(MUMHKM, Haynanm aptemunn, Kopmosas gobaska «lpaBagy,
OVHAMUKa pocTa, MPOAOIKUTENBHOCTb JIMYMHOYHOTO NEPUOAA, BbIXKMBAEMOCTb.
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Effect of pravad feed additive on growth and development of macrobrachium
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Abstract. The article is devoted to the study of the growth dynamics, duration of the larval period, survivability of giant
freshwater shrimp larvae when using live starter feeds - Artemia nauplii enriched with Pravad feed additive. To conduct
the research, three groups were formed - a control and two experimental ones, including 40 day-old larvae each, having
a common origin. To enrich Artemia nauplii, the polyvalent biologically active feed additive Pravad was used. The basic
diet of the larvae consisted of live Artemia nauplii + 10% egg yolk — this diet was received by the control group. The first
experimental group received live Artemia nauplii enriched with Pravad feed additive + 10% yolk as feed, the second
group received live nauplii enriched with a probiotic and an adaptogen + 10% egg yolk. Mikromed 2 var. 3-20 trinocular
microscope equipped with an eyepiece micrometer (Del-0.1 mm) was used. In the control group, the size of the larvae
was 9.60+0.03 mm by the end of the experiment, with the feed additive Pravad — 10.02+0.04 mm, with the probiotic
and adaptogen — 9.83+0.03 mm. The transition to postlarvae took 37 days in case of Pravad feed additive, with the
probiotic and adaptogen — 40, in the control - 42 days. The survivability was the highest with Pravad feed additive and
amounted to 95%. The usage of Pravad feed additive accelerated the growth and development of larvae, reduced the
duration of the larval period, and increased survivability.

Keywords: Macrobrachium rosenbergii shrimp, larvae, Artemia nauplii, Pravad feed additive, growth dynamics, duration
of the larval period, survivability.
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UccneposaHua BbinoNHEHbI NO nporpamme CTpaTermyeckoro akagemuueckoro amaepcrsa «Mpuopurer 2030»

BBepeHue

MpecHoBOAHbIE KPEBETKMU ABAAOTCA LLEHHbIM MNK-
LLeBbIM NPOAYKTOM W MO/Ib3YIOTCA NOBbIWEHHbIM CNPO-
COM Ha MMPOBOM pbiHKe [1]. MHTepec BbI3biBAaeT UX
HU3KOKanopuiiHoe amueTndeckoe maAco, boratoe 6en-
KOM, BUTAMMUHAMWN U MUKpPO3eMeHTamm [2].

OZHMM 13 KOMMEPYECKM BbIFOAHbLIX A7 pa3Bese-
HWA BUAOB ABAETCA FMFAHTCKaA MPecHOBOAHAA Kpe-
BeTKa Macrobrachium rosenbergii (De Man, 1879), ot-
HOCAWAACA K OTPAAY [AECATUHOTUX PakoB. JIMUMHKM
OAHHOW KpeBeTKN — CTeHOBUOHTbLI, B3poc/ble ocobu —
3BpUBUOHTSI [3, 4].

JInunHOYHaA cTagmA cUMTAEeTCA CamMon yA3BUMOM
B OHTOreHe3e r'MraHTCKOM KPEeBETKM, TaK KaK B 3TOT ne-
puoga HabntofaeTcs BbICOKAA CMePTHOCTb. MpuymMHamu
MOTYT BbICTyNaTb HEAOCTAaTOK KOPMa MW ero HWU3Kas
NUTaTeNbHOCTb, TPYAHOCTU NPU NIMHBbKE, Mopdonoruye-
CKMe HapyLUEeHWA Pa3BUTUA, UISMEHEHME TMAPOXUMMYE-
CKMX NMapameTpoB BOAHOM cpesbl, KaHHMbanusm [3, 5,
6].

[aHHble uccneposatenen no 4AUTENbHOCTU INYN-
HOYHOrO Nepuoaa y KpeseTkn M. rosenbergii pasHaTcsa.
B onbiTax, npoBefeHHbIX B TanaHae, H6bi10 ycTaHOB-
NeHO, YTO MpPU ONTMMAJIbHbIX YCAOBUAX COAEPKaHUA
nepsble MNOCT/IMYMHKU NOABAAKOTCA mexay 19 un 22
AHAMM [7]. Mo aaHHbIM H.MM. KoBayesow (2008) npogon-
KUTENbHOCTb IMYNHOYHOTO Nepuoaa Konebnetca ot 30
80 36 gHen, No AaHHbIM 4PYrUX aBTOPOB 3TOT Nepuos
bonee pacTAHYT BO BPEMEHM W COCTaBNAeT —
29...55 gHen [1,7,8]. OueBMAHO NPOAONKUTENBHOCTb
3TOro nepuoAa 3aBUcKT OT GpaKToOpoB cpesbl 0OUTaHMSA,
npexae Bcero ot Temnepatypsbl [8]. B cpegHem, TpaHc-
dopmauma B MNOCTAIMYMHKY  HAuMHaeTcA  Ha
27...29 cyTKM, a nepBble NOCT/IMYMHKN NOABAANUCH HA
26...27 cyTkM [9-11].

Ha npaKTuKe cumTaercs, 4To HaynAum apTeMmm AB-
NATCA MAaeanbHbIM CTAapTOBbIM KOPMOM, KOTOPbIN MO
cofepiKaHuto Henkos, KMPOB, YrIEBOAOB CrnocobeH
obecneuntb BCe KM3HEHHble NOTPebHOCTM Ha Anyu-
HOYHOW CTaZann pasBuTUS pPblb 1 pakoobpasHbix [9, 10,
11].

OfHaKo, MHOrMe nccnenoBaTeslb CYUTAIOT, YTO Ta-
KMe CTapTOBble KOPMA, KaK XKMBble HAaynanuu apTemuu
HY)KAAl0TCA B COBEPLUEHCTBOBAHMM, MOCKOIbKY coaep-
¥aT HeAOCTaTOYHO BMONOrMYECKN aKTUBHbBIX BELLECTB,
KOTOPbIMKU Heobxogumo mx oboraTuTb, 4TOObI NOBbI-
CUTb MOKA3aTe/In CKOPOCTU POCTa U BbIXKMBAEMOCTH [9,
11, 12].

Lenb pabotbl: MccnenoBaTb BAUAHME CTapTOBbIX
KOPMOB — Haynaui apTemmm, oboralieHHbIX 6uonoru-
YeckM aKTMBHOW KopmoBol pobaskoi «[lpasas», Ha
ANHAMKKY POCTa, Pa3BUTUA U BbIXKMBAEMOCTb JIMYNHOK
Macrobrachium rosenbergii.

Martepuanbl U meToabl

UccnepoBaHWs NpoOBOAMAN HA TMIAHTCKOW Mpec-
HOBOZHOW KpeBeTke Macrobrachium rosenbergii. Boinn
cbOpMUPOBAHDI IKCMEPUMEHTA/IbHbIE FPYNNbl IMYUHOK
C eQMHOM reHeTMYecKoM OCHOBOM, NpoBegeHo obora-
LLLEHME }KMBbIX HAYN/INN apTeMUU KOpMOoBOI AobaBKoi
«MpaBaa» 1 OTAENbHO ee KOMMOHEHTaMM — NPoBUOTH-
KOM M afanToreHoMm, UccieoBaTb AMHAMUKY POCTa K-
YMHOK, NPOJOIKUTENBHOCTb IMYMHOYHOTO Nepuoaa,u
BbIXXMBAEMOCTb IMYNHOK KPEBETKMU.

B xone oueHKM 3GHEKTUBHOCTM MCMNONb30BAHUA
KOPMOBbIX A06aBOK B paLMOHe IMYMHOK KpeBeTKn M.
rosenbergii nccnefoBanu AMHAMWMKY pOCTa, AJUTENb-
HOCTb JIMMMHOYHOTO NEPMOAA, BbIXKMBAEMOCTb U OHTO-
reHes Tpex OnbITHbIX rpynn. Mpoao KUTENbHOCTb IKC-
nepumeHTa coctasnana 30 gHeld. 3amepbl JIMYMHOK
KaXK4oW rpynnbl npoussogmauce Ha 5, 10, 15, 20, 25,
30 peHb oKynAp-MUKpomeTpom. Nocne nepexosa B cTa-
ANI0 NOCT/IMYMHKM KPEBETOK U3MEPAN IMHEIAKOMN.

B 30He BHMMaHUs bbl1a IMYMHOYHAA CTAANA 3TOTO
pakoobpasHoro. B 3akcnepumeHTe 6blO 334eMCTBO-
BaHO 120 cyTOYHbIX MYMHOK OA4HOMN reHepaumn. OHKU
6b1K pasgeneHbl Ha Tpu rpynnbl No 40 ocobel B KaxK-
[0W. KpeBEeTOK KOHTPOABLHOM TPynnbl KOPMUAU K-
BbIMW HAYM/IMAMM, AO/IA KOTOPbIX B PaLlMOHe COCTaBuIa
90 %, ocTanbHOe BOCMONHANOCH BapeHbIM AWUYHbIM
»Kentkom. MoapobHbIN cocTaB 3KCNEepPUMEHTaIbHbIX
KOPMOBbIX PALMOHOB AN SIMMMHOK TMFAaHTCKOW Kpe-
BETKM nNpuBeaeH B Tabnuue 1.

Ta6bnuua 1. CoctaB KOPMOB ANA JIMHUHOK Kpe-
BETKMU

KoHTponbHaa | rpynna (Mpa- é|MF(§)TyM|'|K|'|3 (alg?_l__
rpynna Baa) ToreH)
WUBbIe KuBble
*uBble He Haynauu apTe- H?Aymn;MOM6zg?;_e-
oboraleHHble muu, obora- LLI,EHI-;bIe npo-
Haynauu apTe- LLeHHble Kop- BUOTUKOM
Mnn (90%) MOBOM AKBaCnOpHH 1
+AUYHbIN Ken- | pobaskow Mpa- afanToreHoMm
TOK Bajg, o
(0wt | MR (50%
KEeNnToK TOK

KopmneHune KpeseTok | onbITHOM rpynnbl NPoBoO-
annu oboralleHHbIMKW KopmoBoi gobaBkoi «[lpaBag»
YKMBbIMW HayNIMAMU apPTEMUM B COYETAHWUM C KENTKOM.
KopmoBasa gobaska «[lpaBag» coaeput npobuoTmk
«AKBacrnopuH», agantoreH MpKyTMH, BUTaMUHHO-aMMU-
HOKMC/IOTHbIN KOMMAEKC YUKTOHWK W KOHOMASHOE
macno [10, 12]. Kopmosylo [o06aBKy Mcnonb3oBanmu
ONA, yNy4dleHus nuuieBapeHuns, GopMmmnpoBaHue 340-
pPOBOro MMKpPOBMOLEHO3a, MOBbILWEHUA YCBOSEMOCTH
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KOPMOB, BbIXKMBAEMOCTM W CTUMYIALUM OBMEHHbIX
NPOLLeCCOB, YCKOPEHMA POCTA U PA3BUTUA KPEBETOK.

PaumoH KpeBeToK |l onbITHOM rpynmnbl COCTOSN U3
XMBbIX Haynauii aptemun, oboraleHHbIXx npobuoTtu-
KOM «AKBacnopuH» v agantoreHom «UpKyTUH» (Tpe-
KpesaH), a Takxe anMyHoro xentka (10 % oT paunoHa).
OcHOBHOe Ha3HayeHue npobuoTukoB u «Aksacno-
pUHa» B TOM YnCNe 3aKI0YaeTcs B ONTMMMU3aLMM NPo-
LLeCCOoB NMULLEBAPEHMSA, NMOBbLILEHUWN MPOAYKTUBHOCTU U
COXpaHHOCTM pblb U pakoobpasHbix [11, 13, 14]. B ero
COCTaB BXOAAT LUTaMMbl CNOpoobpasyowmnx 6aktepuii
Bacillus subtilis v Bacillus licheniformis, cnocobctsyto-
LMX CHUMMKEHWUIO POCTa YCAOBHO-NATOreHHOW MWKPO-
61OTbI B KMLLIEYHOM MUKpOBMOLLEHO3e 1 BOAHOM cpeae
[10, 12, 15]. OeiicTBre aganToreHa « MpKYTUH» Hanpas-
NIeHO Ha aKTMBaLMIO MUMMYHUTETA M NOBbILLEHWNE YCTOM-
YMBOCTU OPraHNU3Ma K BO3AENUCTBUIO HEBNAroNpUATHbLIX
¢dakTopos.

Ob6oralieHre Haynivii apTemuu OCyLLecTBAAAN
nytem fo6asneHna KOPMoBbIX 06aBOK B aspupyemblit
CO/IeBOI PACTBOP 4,BaXKAbl, B HaYane Ky/JbTUBUPOBAHUSA
M yepes 24 4yaca. MHKy6auMIO UUCT apTemMuMn MNpoOBO-
AVWAn B cpepe, codepxaweit 1r/n npobuotuka, 1r/n
ajanTtoreHa, 1ma/n  BUTaAMUHHO-aMWHOKMUC/IOTHOTO
npenapata, 1mn/n KoHonnsHoro macna. Mcnonbso-
Ba/IM TPEXKPATHOE KOPMJIEHUE, COAEPKaHMe Haynaunii
COCTaB/IANO He MeHee 5 ocobeit/1 mn Bogpl.

%

30-i1 geHb 5601
25-1 fieHb 863
20-i1 geHb 761 |
15-i1 geHb 6331
10-# geHb 431
5-1 geHb 275
0] 2 4 6 8 10 12
JAnvHa, Mm

Puc. 2. lIMHaMMKKa pOCTa IMYNHOK KOHTPOJIbHOM
rpynnbl
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Bce nMYMHKKM coaepKanucb B OAMHAKOBbIX YC/0-
BMAX cpebl. B BbIPOCTHbIX akBapuymax Ha 50 antpos
TemnepaTypa BoApl coctasasna 28...30C, coneHocTb —
12 % (McnoNb30BanM MOPCKYIO COMb), aspaLms Kpyrio-
CYTOYHaA C MOMOLLbIO YeTbIPeXKaHa/bHOro BO3A4YLU-
Horo komnpeccopa Barbus AIR 013 yepes aspaTopHble
KamHu. OcBelleHne CBETOAMOLHOWM MOrpyKHOM nam-
nov npu pexkmme 12/12 (cser: TemHOTa) COCTaBAANO
1030 Jik. NoameHa Boabl nponssogmnace 1 pas 8 3 gHA
Ha 1/3 oTcToAHHOI aspMpoBaHHOW BOAOM, Temnepa-
TYPY U CONEHOCTb HE U3MEHAMN.

ConeHocTb BOAbI Oonpeaenann C NOMOLLbIO pe-
dpakTOoMeTpa, TEMNepaTypy BOAbl UIMEPAIMN aKBapu-
YMHbBIM CMMPTOBbIM TEPMOMETPOM. [NA M3mepeHus
OCBELLEHHOCTU MCNoAb3oBann GoTomeTp/NtOKCMETP
MASTECH MS6610 ¢ BbIHOCHbIM AaT4YMKOM.

M3mepeHune ANMHBI NMYMHOK KPEBETKM MpPOBO-
OVAN C WCMONb30BaHMEM TPWUHOKYNIAPHOTO MUKPO-
ckona Mukpomepg, 2 Bap. 3-20, 060pyn0BaHHOIO OKY-
nap-mukpometpom (Oen=0,1 mm). Pazmep nocne nepe-
X0A,a B MOCTIMYMHKY M3MepAan nog buHokynspom. Cra-
TUCTUYECKYI0 06paboTKy Nnposogunu B « Microsoft Excel
—2007».

Pesynbrathbl

HayanbHbIN pasmep IMYMHOK FTMIaHTCKOM NpecHo-
BOOHOM KpeBeTKM Ha 1-i AeHb onbiTa COCTaBAAN B
cpeaHem 2,41+0,02 mm (puc. 1).
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Puc.1. BHelwwHMii BUA, CYyTOYHOM IMMMHKM HA CTapTe OnbiTa

B KOHTPO/IbHOM Fpynne Npu KopmMmaeHun He obora-
LLEHHbIMW HAaYNAMAMM apTEMUN B COMETAHUM C ANYHBIM
xentkom (10 % oT paupmoHa), pasmep JMYNHOK TUraHT-
CKOM NPecHOBOAHOWM KpeBeTKN Ha 5-i AeHb onbiTa co-
ctasnan 2,75+0,02 mm, a Ha 10-i aeHb —4,3110,03 mm.
Ha 15- aeHb AMYMHKKM nmenu pasmep 6,33+0,04 mm, K
20-my aHto — 7,61+0,03 mm. Ha 25-i aeHb pasmep au-
YMHOK yBenundunca go 8,63+0,02 mm. K KoHLy onbITa Ha
30-1 geHb pasmep Bbipoc B 12 pa3 go 9,60+0,03 mm
(puc. 2).

B | onbITHOW rpynne nNpyv KOPMAEHUW MKUBbIMM
Haynanamu aptemun, oboraweHHbIMMU KOPMOBOW A0-
6aBKoi «lMpaBag» M ANYHBLIM KenTkom (10 % oT pauu-
OHa), pasmep AMYMHOK Ha 5-i AeHb onbiTa COCTaBAAN
3,01+0,03 mm, a Ha 10-1 aeHb pasmep yBeanymnca o
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4,72+0,02 mm. Ha 15-i1 geHb pasmep JIMYMHOK COCTaB-
nan 6,92+0,04 mm, K 20-my gHio — 8,00+0,03 mm. Mpun
3TomM Ha 25-1 AeHb JIMMMHKU  UMenu pasmep
9,0210,03 mm. K KoHUy onbiTa Ha 30-1 geHb pasmep au-
ymHok poctur 10,0210,04 mm, yBENMYMBLUMUCL B
12,4 pasa (puc. 3).

30-11 aeHb
25-1 aeHb
20-i1 peHb
15-1 aeHb
10-11 peHb

5-i geHb

0 2 4 6 8 10

LnuHa, mm

Puc. 3. luHamuKa pocta Ha ¢poHe oboraweHus
Haynaui NMpaBagom

Bo Il onbITHOM rpynne Npu KOPMAEHUU JIMYUHOK
XUBbIMU HaynauAMU apTemuun, oboralleHHbIMU Npo-
B6MOTMKOM M a4anNTOreHOM Ha 5-1 AieHb OnbITa IMYMHKMK
mmenun pasmep 2,81+0,02 mm, npu aTom Ha 10-i geHb
pasmep ysennuumnca ao 4,53+0,04 mm. Ha 15-1 geHb
pasmep AUYMHOK coctasaan 6,65+0,05 mm, K 20-my
AHto 7,81+0,03 mm. Ha 25-1 AeHb IMYNHKM UMENU pas-
mep 8,82+0,03 mm. K KoHLy onbiTa Ha 30-i aeHb pas-
mep ocobeit ysenmnunnca go 9,83+0,03 mm (puc. 4).

30- gekb 9831
25-i fieHb 8,82 |
20+ geb 781]
15-i1 gekb 6,65 |
10-i gekb 4,53
5-it eHb 281
0 2 4 6 8 10 12
[nuka, mm

Puc. 4. luHaMMKa pocTa JIMMNHOK BTOPOI4 ONbIT-
HOA rpynnbl

[dvHamuka pocta anumHoK 1 rpynnsl 6bina Bbile,
yem Bo |l rpynne. PesynbTaTtbl NPUPOCTa INYUHOK B KOH-
TPOALHOW rpynne 6blAM ropasao HUXKE, YEM B OCTaslb-
HbIX rpynnax — p<0,05 (puc. 5).

Ha cnepgytowem stane paboTbl UcCNeLoBaNUN AU-
TE/IbHOCTb JIMYMHOYHOTO NMepuoaa, Tak Kak OHa umena
pasHyo NPOLOIKUTENIBHOCTb BO BCEX TPEX IPYMMax.
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30-ii nemb E
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257 aens S ———
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20-ii nemb

15-i aeHb

P ————

5-ii fets ﬁ

Lnuma, mm

02 OneitHan
rpynna

B 10nbiTHas
rpynna

{3 KonTponeHan
rpynna

Puc. 5. CKOPOCTb pOCTa IMUUHOK HA IKCNEPUMEH-
TaNbHbIX PaLMOHax c o6oralleHHbIMKU HAyNAAMU ap-
TemMum

MeTamopdo3 NMYMHKM B MNOCTIUYMHKY MPOMU30-
wen Ha 28, 29 1 31 cytkn B |, [l M1 KOHTPOANBHbBIX rPyANax
— COOTBETCTBEHHO. 3aBeplleHne AMYNHOUYHOro nepu-
04,3 BO BCeX rpynnax Takxe 6blJ10 He 04HOBPEMEHHbIM.
Hanbonee npogo/KUTENbHbIN JIMMUMHOYHBIA Nepuosa
OTMeYeH B KOHTPOJE, a camblii BbICTpbIv B | rpynne.
MpofoNKNUTENbHOCTb JIMYMHOYHOFO Nepuoaa COCTaB-
nana 37, 40 n 42 gHa B |, Il U KOHTpPOLHOM rpynne co-
OTBETCTBEHHO (pwuc. 6).
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EKoHTponbHas
rpynna

B 1O0neiTHas
rpynna

@2 OnbiTHas
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Puc.6. MpoaonKUTeNnbHOCTb JIMMMHOYHOMK CTa-
Aun

Ha TpeTbem 3Tane paboTbl NpoBOAUAU MUCCNeno-
BaHWE BbIXKMBAEMOCTU JIMMMHOK NPU KOPMIEHUWN IKC-
nepuMMeHTabHbIMM PaLMOHAMM Ha OCHOBE 0bOraLLeH-
HbIX HAynaun aptemuu (Tabn. 2).

OueHKa BbIXKMBAEeMOCTM OKasasa, YTO B KOH-
Tpone BbIKMBAEMOCTb JIMYMHOK MOCTENEHHO CHUMKA-
Nacb M Ha cTagnmn metamopdo3a B NOCT/IMUMHKY COCTa-
Buna 75 %.

B | rpynne NMYMHOK, paLMOH KOTOPOW cOCTOAN U3
Haynaui, oboralleHHbIX KopmoBoW aobaskoi «[pa-
Baj», BbIXKMBAEMOCTb IMYMHOK HA 10 CyTKM cocTaBuna
100 %, Ha 20 cyTkM 95 %, U B KOHUE 3KCNEepUMeHTa
TaKKe 95 %. ITOT NoKasaTe b BbIXKMBAEMOCTU ABAAETCA
HaMboNbLIMM Cpeau BCeX TPeX rpynmn.
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Bo Il rpynne npu KOPpMNEHUU NUYMHOK Haynau-
AMM, 0BOralleHHbIMU NPOBUOTUKOM U aJaAMNTOrEeHOM,
BbIXXKMBAEMOCTb /IMYMHOK Ha 10 cyTkm coctasuna
97,5 %, Ha 20 cyTku 87,5 %, a B KOHUE 3KCNEPUMEHTA
85 %. JTOT noKasaTenb Bbille MO CPABHEHWUIO C KOH-
TponbHOM rpynnoi Ha 10 %.

O6c¢cyxaeHue

Mcnonb3oBaHMe oboralweHHbIX KOPMOBLIMKU [0-
6aBKaMu Haynaui apTeEMUN MONONKUTENIBHO BAMUAET Ha
pocT AnunHKKM Macrobrachium rosenbergii B uHaycTpu-
aNbHOM aKBaKynbType.

POCT NMUYMHOK Ha BCEM NPOTAXKEHUMN IMUMHOYHOTO
nepuofa He ABAAACA OAMHAKOBbIM BO BCEX TPEX OMbIT-
HbIX Fpynnax. Y IMYMHOK B Npeaenax Of4HOW reHepauum
HabntopaeTca Bo3pacTHOM nonvmopdusm, yxke co 2-x
CYTOK Pa3BUTKSA B Npesenax ogHoM rpynnbl BbIABAAIOTCA
6bicTpOpacTywwne, MeaNeHHopacTylmMe U cpeaHepac-
Tywme AMYUHKU. MMEeHHO BbICTpopacTylLmMe ANYUHKK
MOpdONOrMYEcKn Pa3BUBAlOTCA BbiCTpee OCTasibHbIX.
3TM AaHHble NOATBEPXKAANOTCA pe3ynbTaTamu Apyrux
uccneposaTeneit [7, 16, 17].

Ta6nuu,a 2. BbI}KMBAaE@MOCTb IMUMHOK rMraHTCKOM KPeBEeTKU Ha IKCNePUMEHTA/IbHbIX PalLMOHAX

Il onbITHaA rpynna
Kw;gggbﬂgzg%g_na | onbITHaA rpynna *KuBble HayniMu aptemuu, obo-
n uBble Haynanm aptemun, obo- raweHHble
epnoj 3KC- | LieHHbIe Haynaum ap- 6 AKBACMODUH U
nepumeHTa TEMUU + ANYHBIN rateHHeIC, fPOONOTUKROM P o
KENTOK MpaBafom +ANYHbBIN XeNToK apgantoreHom NpKYTUH +ANYHbIN
KEeNToK
BbIXKMBAEeMOCTb IMYNHOK M. rosenbergii, 3K3.
1 cyTKkM 40 40 40
5 cyTKM 38 40 40
10 cyTKM 36 40 39
15 cyTKM 35 39 37
20 cyTKM 33 38 35
25 cyTKM 30 38 34
30 cyTKH 30 38 34
BbIxkuBae-
MOCTb IN4mn- 75 95 85
HOK, %

Hanbonee BbICOKMI TEMMN POCTa OTMEYEH B rpynne
JIMYMHOK, NOMYYaBLUMX HAyNAUW apTemuun, oborawieH-
Hble MpaBagom. Pasmep IMUMHOK Yepes3 mecAL, cocTa-
Bun 10,02+0,04 mm, yto Bonblue, Yem B APYrux rpyn-
nax, Kak U COXPaHHOCTb MOroN0BbA, @ NPOAOIKNTENb-
HOCTb /INYNHOYHOIO Nepnoaa HaumeHbLasa — 37 aHeN.
MonyyeHHble HaMK B XO4e UCCNeA0BaHUI pe3ybTaTbl
COrNacyrTCA € AaHHbIMU NINTEPATYPHbIX UCTOYHMKOB [1,
6, 17].

CnepoBaTtenbHo, KopmoBasa pobaska lMpasag, a
TOYHee Takue ee BMONOrMYECKM aKTUBHbIE MHIpeau-
€HTbl Kak NpobuoTKK, agantoreH, BUTAMUHHO-aMUHO-
KUCNOTHbI KOMMJIEKC WU KOHOMJIAHOE MAc/I0 OKasbl-
BalOT 032,0PaBANBalOLLLEE AENCTBUE, CTUMY/IMPYHOT POCT
W pa3BuTUE, NOBbILLAIOT BbIHOCMBOCTb IMYMHOK.

PesynbTathl MccnenoBaHUA AEMOHCTPUPYIOT, YTO
61onorMyeckn akTMBHbIE BeLLECTBa B cocTaBe [paBasa
He OKa3blBatOT HEraTMBHOIO BO3A4ENCTBUA HAa OHTOreHe3
JIMYMHOK, Ha nx GoHe pa3BuTHMe NponcxoauT 6es oTkio-
HEHW.

B rpynne AWYMHOK, KOTOpPbIM CKapmauMBaau
Haynaun, oboraweHHble NPobUOTMKOM W aganTore-
HOM, CKOPOCTb pocTa bbl/1a 4OCTOBEPHO HUXKE, YEM MPU
MCNO/Ib30BaHUN KOPMOB, cogeprawmx Mpasag. MeTa-
Mopd03 B MOCT/IMYMHKY B 3TOW rpynne TaK:Ke OKasanca
6onee npogonKUTENbHBIM U cocTaBun 40 gHel.

CnepyeTt OTMETUTb, YTO NPU UCMOb30BAaHNUN KOM-
6uHaumm NpobmnoTUKa K aganToreHa nNpu oboraweHnn
CTapTOBbIX KOPMOB Y JIMMMHOK M. rosenbergii Tak»xe
HabAtofaeTcAs XOpOLWMUMA POCT M BbIKMBaemMocTb 85 %,
YTO  [OKasbiBaeT  3PPEKTUBHOCTb  MPUMEHEHUA
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61M0N0rMYecKn aKTUBHbBIX BELLECTB B PaLMOHAX nun-
HOK FMraHTCKOM KPeBeTKU.

B KOHTPONbLHOM rpynne Npyu KOPMAEHUWN NTUYMHOK
HeoboraleHHbIMU HaynAnMAMM apTEMUU U ANYHBIM
»entkom (10 % oT paumoHa) Habaganu camblit HU3-
KW TEMN POCTa IMYMHOK. K KOHUY onbiTa Ha 30-1 geHb
pasmep ANYUHOK cocTasnan 9,60+£0,03 mm. Mpu sTom
nepsble NOCTIMYMHKN NOABUAUCL Ha 36 CyTKK, a Anu-
TENIbHOCTb BCEro JIMYMHOYHOTO Mnepuofa CocTaBuna
42 nHAa. COOTBETCTBEHHO CTaAMW Pas3BUTUA JIMUMHOK
TaK¥Ke NPoXoaunn meaieHHee, Yem B APYruxX rpynnax.
3T10T cnocob BbIPaLLMBAHUA OKa3aaca CamMbiM AOATUM
cpeau Tpex OMbITHbIX FPynn, a BbIXXKMBAEMOCTb COCTa-
Buna 75 %. HecmoTps Ha TO, YUTO B pauMoOHe KOPpMAEHUsA
HaynuMii NPUCYTCTBOBAA ANYHbLIN KenTok (10 % oT pa-
LMOHa), NoNyYeHHble pe3ynbTaTbl NOKa3bIBaOT, YTO N-
YMHKaM AN XOpOLIero pocTa M pas3BuTuA Heobxogum
6onee nuTaTeNbHbIN PALMOH, COAEPKALLMA MOJHbIN
KOMMIEKC BUONOrMYECKN aKTUBHbIX BELLLECTB.

3aknioueHue

Ucnonb3oBaHue B paLMOHe SIMYMHOK TMIaHTCKOM
KPEBETKU KMBbIX HAYNAWIN apTemun, oboralleHHbIX
KOMMNJEKCHON KopmoBsoW fobaskoi «[lpaBag» nosbl-
LIaeT CKOPOCTb POCTa JIMYMHOK, cnocobcteyeT Bonee
KOPOTKOMY IMUMHOYHOMY NEpUoay U NydLleli BblXK1Ba-
eMocCTU. CUHXPOHHOCTb POCTa U Pa3BUTUA B JIMUMHOY-
HOM nepuoae CBUAETENbCTBYET O BETEPUHAPHOM bna-
ronosiy4nun NonynaLmMm, YTo BaXKHO Npu meTamopdose B
NOCTANYMHKY. Temn pocTa KpPeBETOK 3aK/agblBaeTcA
MMEHHO Ha 3Tane JIMYUHKMK, NO3ITOMY HEOBXOAMM NUTa-
TENbHbIW PaUMOH KOPMJ/IEHUA, KOTOPbIM NO3BOAUT
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COKPaTUTb NPOAOIKUTENBHOCTb IMYMHOUYHOM CTaanN U TEOPETMUYECKYIO M NPAKTUYECKYIO 3HAYMMOCTb B MHAY-
bbICTpee NeperT K ONPECHEHU0, NONYYMB KauecTBeH- CTPUANbHOM aKBAKY/NbTYpe TMraHTCKOM NMPecHOBOAHOM
HbI NOCaA0YHbIA MaTepuan. PesynbTaTbl Halero aKc- KPEBETKM.

nepumeHTa ABNAKOTCA HOBbIMWU, n nmerT

Jluteparypa

1. Koauesa H. M. AkBaKynbTypa pakoobpasHbix oTpAaga Decapoda: kamuatckuii Kpab Paralithodes camtschaticus
M rMraHTCcKas npecHoBoAHanA KpeeeTka Macrobrachium rosenbergii. M.: U3a.-so BHUPO, 2008. 240 c.

2. Andrushchak A. G. The effect of feeding different types of feed during the cultivation of freshwater Rosenberg
shrimp (Macrobrachium rosenbergii) in RAS / A. G. Andrushchak, K. N. Syzdykov // The Way of Science. 2024. No.
12(130). P. 15-18. —EDN YQDPVV.

3. KpacHouwek C. A., MenbHuk W. B., 3aiiues B. ®. BavaHue npenapaTta «lnaueHTa A4eHaTypupoBaHHasA 3My/brMpo-
BaHHasA» Ha POCT M Pa3BUTUE NNYMHOK FMraHTCKOM NpecHoBoaHOM KpeseTkn Macrobrachium rosenbergii // BecTHuk
ATTY. 2005. Ne 3 (26). C.211-214.

4. OscaHHMKoBa E. B. Buabl mopdosiornyecknx HapylleHUi y IUYNMHOK TMTaHTCKOM NPecHOBOAHON KpeBeTKU
Macrobrachium rosenbergii npn He61aroNPUATHBIX YCNOBUAX coaepKaHua // BeCcTHUK AcTpaxaHCKOro rocyaapcreeH-
HOTro TexHMYecKoro yHuBepcuterta. 2005. Ne 3 (26). C. 206-210.

5. CraTtkeBuu C. B. HekoTopble npobaembl GUOTEXHONOMMM BblpaLLMBAHUA IMYUHOK TMIraHTCKON NPEeCHOBOAHOM Kpe-
BeTkn Macrobrachium rosenbergii (Decapoda: Palaemonidae) // U3sectua TMHPO. 2015. T. 183. C. 252-258.

6. DKOI0TMA MPECHOBOAHbIX KPpeBeToK: MoHorpadusa /H.H. Xmenéea, B.®. Kynew, A.B. AnexHosund n ap. MUHCK:
«benapyckas HaByKa». 1997. 254 c.

7. Hossain M. A. A Manual on the Culture of Freshwater Prawn (Macrobrachium rosenbergii) /M. A. Hossain //
Winrock International Bangladesh Agriculture Program. 2008. 70 p.

8. bopucos P. P. BansiHue neumToTpodHOro NUTaHMA Ha POCT U Pa3BUTUE IMYMHOK FMIaHTCKOM NPEeCHOBOAHOM Kpe-
BeTKM Macrobrachium rosenbergii / P. P. bopucos, H. B. KpsxoBa // OHToreHes. 2011. T. 42. Ne 3. C. 178-182. EDN
NWDAFL.

9. lanayk E.A. BamaHne oboraleHHbIX *KMBbIX KOPMOB Ha POCT U BbIXXMBAEMOCTb IMUMHKM KpeBeTKM Po3eHbepra
(Macrobrachium rosenberga) / E. A. Taiiayk, . A. MoHomapes, E.O. Tapxos u ap. // TeHaeHUMM pa3BUTUA HAyKK 1 06pa-
30BaHMA. 2024. Ne 106-7. C.110-118.

10. MaTteHT N2 2799851 C1 Poccuitckaa deaepauma, MIMK A01K 61/20, A23K 50/80. cnocob nonydyeHua »KuBbIx
CTapTOBbIX KOPMOB, 0boraLleHHbIX Haynann aptemun: Ne 2022129661 : 3aasn. 15.11.2022: ony6a. 12.07.2023 / E. M.
PomaHoBa, B. A. WUcaitues, B. B. PomaHoB [ ap.]; 3aasutenb PeaepanbHoe rocyaapcrseHHoe 6toakeTHoe obpasoBa-
TeNbHOE yuypexaeHue Bbicwero obpasoBaHua "YIbAHOBCKWI roCcyaapCTBEHHbIW arpapHblid yHUBEPCUTET UMeHu T.A.
CronbinuHa". EDN UJKOTK.

11. Seenivasan C. Enrichment of Artemia nauplii with Lactobacillus sporogenes for enhancing the survival, growth
and levels of biochemical constituents in the post-larvae of the freshwater prawn Macrobrachium rosenbergii / C. Seeni-
vasan, P. S. Bhavan, S. Radhakrishnan, et al. // Turki. J. Fis Sci. 2012. Vol.12. P. 23-31.

12. NaTeHT 2777105 C1 Poccuitckas depepauma, MIMK A23K 50/80 (2016.01). dDYHKLIMOHAIbHbIM KOPMOBOM
KOMNAEKC ANA Pblb / E.M. PomaHoBa, B.A. Ucaitues, B.B. PomaHos, B.H. llobomuposa, /1.A. Laapbiesa, T.M. LLneH-
KMHa, E.B. CNnpuHa; 3aaBMTeNb M NaTeHToobNaaaTenb PesepanbHoe rocysapcTseHHoe broaxkeTHoe obpasoBaTenbHoe
yypexaeHue Bbicwero ob6pasoBaHuA "YNbAHOBCKUIA FOCYAAPCTBEHHDBIN arpapHblii yHUBepcuTeT umeHun M.A. Ctonbl-
nuHa". Ne 2021138181; 3aasn. 21.12.2021; ony6n. 01.08.2022, Bron. Ne 22. 13 c. : un.

13. AHapywak A. I, OpbiHb6ekoBa A. H., Cbi3gpikos K. H. OnbIT UCKYCCTBEHHOTO BblpaLLMBaHMA TMFAHTCKOM NPecHo-
BOAHOM KpeseTKku (Macrobrachium rosenbergii) 8 Y3B // MyTb Hayku. 2024, Ne 4(122). C. 33-38. EDN BYIGHT.

14. K Bonpocy KyAbTUBMPOBAHMA MMraHTCKOW npecHoBoaHoM KpeseTku (Macrobrachium rosenbergii) / . B. Ly-
MeliKo, E. A. Knouko, 0. 1. HasuHa v ap. // TfeHeTuKa n pa3seaeHue »mBoTHbIX. 2021. Ne 2. C. 57-65. doi:10.31043/2410-
2733-2021-2-57-65. EDN MKJHDX.

15. Kynew B. ®. Pa3Butne NIMYMHOK MMraHTCKOM NPECHOBOAHOW KPEBETKN U3 0aHOM aiueknaaku // Becui BANY.
Cepblia 3. ®isika. MaTamartblKa. IHpapmaTbika. bianoris. fearpadia. 2010. Ne 1(63). C. 27-34. EDN XSJPJH.

16. McVey, J.P. & Moore, J.R. Intensive larval rearing in clear water of Macrobrachium rosenbergii (De Man, Anu-
enue stock) at the Centre Oceanologique du Pacifique, Tahiti // CRC Handbook of Mariculture, Vol. 1: Crustacean Aqua-
culture, CRC Press, Boca Raton, Aquacor 1983. P.179-187.

17. Kosauesa H. M., CmupHos b. ., CtenaHos [.H. Pa3sutue nnunHok Macrobrachium rosenbergii (De Man), Bbl-
pallleHHbIX B 3aMKHYTOM cucTeme BogocHabeHus // U BHUIPX. Cep. AkBakynbTypa. 1999. Bbin. 1. C.15-23.

References

1. Kovacheva N. P. Aquaculture of crustaceans of the Decapoda order: Kamchatka crab Paralithodes camtschaticus
and giant freshwater shrimp Macrobrachium rosenbergii. Moscow: All-Russian Research Institute of Fisheries and
Oceanography Publishing House, 2008. 240 p.

201



4.2.6. PbI6HOE X03A11CTBO, aKBaKYy/IbTypa U NPOMbILL/IeHHOE Pbl6010BCTBO (6MonorMyeckue Haykm)

2. Andrushchak A. G. The effect of feeding different types of feed during the cultivation of freshwater Rosenberg
shrimp (Macrobrachium rosenbergii) in RAS / A. G. Andrushchak, K. N. Syzdykov // The Way of Science. 2024. Ne 12(130).
P. 15-18. — EDN YQDPVV.

3. Krasnoshchek S. A., Melnik I. V., Zaitsev V. F. Effect of "Denatured emulsified placenta" medication on growth and
development of larvae of the giant freshwater shrimp Macrobrachium rosenbergii // Vestnik of ASTU. 2005. Ne 3 (26). P.
211-214.

4. Ovsyannikova E. V. Types of morphological disorders of larvae of the giant freshwater Macrobrachium rosenbergii
prawn under unfavorable conditions // Vestnik of Astrakhan State Technical University. 2005. Ne 3 (26). P. 206-210.

5. Statkevich S. V. Some problems of biotechnology for rearing larvae of the giant freshwater prawn Macrobrachium
rosenbergii (Decapoda: Palaemonidae) // lzvestia of TINRO. 2015. Vol. 183. P. 252-258.

6. Ecology of freshwater shrimps: monograph / N. N. Khmeleva, V. F. Kulesh, A. V. Alekhnovich, et al. Minsk: "Bela-
rusian Science". 1997. 254 p.

7. Hossain M. A. A Manual on the Culture of Freshwater Prawn (Macrobrachium rosenbergii) // Winrock Interna-
tional Bangladesh Agriculture Program. 2008. 70 p.

8. Borisov R. P., Kryakhova N. V. Effect of lecithotrophic nutrition on growth and development of giant freshwater
prawn Macrobrachium rosenbergii larvae // Ontogenesis. 2011. Vol. 42. Ne 3. P. 178-182. EDN NWDAFL.

9. Effect of enriched live feeds on growth and survivability of Rosenberg shrimp larvae (Macrobrachium rosenberga)
/ E. A. Gaiduk, G. A. Ponomarey, E. O. Tarkhov et al. // Trends in development of science and education. 2024. Ne 106-7.
P.110-118.

10. Patent Ne 2799851 C1 Russian Federation, IPC AO1K 61/20, A23K 50/80. Method for producing live starter feed
enriched with Artemia nauplii: Ne 2022129661: appl. 15.11.2022: published 12.07.2023 / E. M. Romanova, V. A. Isaichev,
V. V. Romanov [et al.]; applicant Federal State Budgetary Educational Institution of Higher Education "Ulyanovsk State
Agrarian University named after P. A. Stolypin". EDN UJKOTK.

11. Seenivasan C. Enrichment of Artemia nauplii with Lactobacillus sporogenes for enhancing the survival, growth
and levels of biochemical constituents in the post-larvae of the freshwater prawn Macrobrachium rosenbergii / C. Seeni-
vasan, P. S. Bhavan, S. Radhakrishnan, et al. // Turki. J. Fis Sci. 2012. Vol.12. P. 23-31.

12. Patent 2777105 C1 Russian Federation, IPC A23K 50/80 (2016.01). FUNCTIONAL FEED COMPLEX FOR FISH /
E.M. Romanova, V.A. Isaichey, V.V. Romanoy, V.N. Lyubomirova, L.A. Shadyeva, T.M. Shlenkina, E.V. Spirina; applicant and
patent holder Federal State Budgetary Educational Institution of Higher Education "Ulyanovsk State Agrarian University
named after P.A. Stolypin". Ne 2021138181; Appl. 21.12.2021; Published 01.08.2022, Bull. Ne 22. 13 p. : ill.

13. Andrushchak A. G., Orynbekova A. N., Syzdykov K. N. Experience of artificial breeding of giant freshwater prawn
(Macrobrachium rosenbergii) in RAS // The Path of Science. 2024. Ne 4 (122). P. 33-38. EDN BYIGHT.

14. On the issue of breeding giant freshwater prawn (Macrobrachium rosenbergii) / D. V. Shumeiko, E. A. Klochko,
Yu. D. Nazina et al. // Genetics and Animal Breeding. 2021. Ne 2. P. 57-65. d0i:10.31043/2410-2733-2021-2-57-65. EDN
MKJHDX.

15. Kulesh V. F. Development of giant freshwater prawn larvae from a single egg clutch // Vestnik of BDPU. Series
3. Physics. Mathematics. Information technology. Biology. Geography. 2010. Ne 1(63). P. 27-34. EDN XSJPJH.

16. McVey, J.P. & Moore, J.R. Intensive larval rearing in clear water of Macrobrachium rosenbergii (De Man, Anu-
enue stock) at the Centre Oceanologique du Pacifique, Tahiti // CRC Handbook of Mariculture, Vol. 1: Crustacean Aqua-
culture, CRC Press, Boca Raton, Aquacor 1983. P.179-187.

17. Kovacheva N. P., Smirnov B. P., Stepanov D. N. Development of Macrobrachium rosenbergii (De Man) larvae
reared in a closed water supply system // Institute of Economics, Information and Automated Control Systems for Fish-
eries. Series: Aquaculture. 1999. Issue 1. P.15-23.

202



