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Llensto pabomel 66110 uccnedosaHue pernpodyKMUBHbIX XapaKMepuUCMUK Kpesemok fpu ucnosns3osaHuu buo-
/7102UYeCKU AKMUBHbIX KOPMOBbix 006a80K. B kKauecmee kKopmosoli 006a8KU UCMon6308ascs buono2u4ecku akmusHeil
Komnaekc Mpasad u mpaduyuoHHAS MHO20KOMMOHEeHMHAs 8bicoKobenkosas 00b6asKa. B KoHmMpose 004 AliueHOCHbIX
camok cocmaensana 60 %, Npu eKAYEeHUU 8 payuoH Haynaul, o6o2aujeHHbIX Komraekcom pasad, 00a:a AliueHOCHbIX
camok docmuena 75 %, a 8 epynne, nony4asuieli mpaduyuoHHYH 8bICOKObenKkosyto 006a8Ky, 004 AlieHOCHbIX CAMOK
cocmasnsana 65 %. ViccnedosaHue pasmepHO-8eCcO8bIX XapaKmMepucmuK UKpbl 8 npoyecce SMOPUOHAIbHO20 pa38umus
noKasasno, ymo bosee 8bicoOKUE NMoKkazamesnu bbiau XapakmepHsl 0419 UKPbl Kpeeemok, nosay4aswux 8 00nosHeHue K
OCHOBHOMY PAYUOHY Haynauli apmemuu, obo2aujeHHbIx Kopmoesol 0obaskoli [Mpasad. Mo cpasHeHU ¢ KOHMPOAbHOU
epynnol u epynnodl, noay4yaswel 8bicokobenKkosyo 006ABKY, 8EC PA38UBAIOULUXCA UKPUHOK, 8 2pynne, noaydyaswel
Mpasad, 6bi1 docmosepHoO 8biuie, Yem 8 KOHmMpose. Kopmosas 0obaska [pasad makxice okazasna bosnee 8blpayieHHoe
8nusHUe Ha pocm rokazamesneli abcontomuol U omHocumesnsHol M110008UMOCMU CAMOK KpesemKu. Y UKPOHOCHbIX
Kpesemok, nosy4aswux 00rnosHUMenbHO K OCHOBHOMY PAuyUOHy Haynaur, oboz2auweHHyo Kopmosoli dobaskoli lNpa-
800, 8blKe8 NpedaAuUYUHOK rnpoucxodun Ha 18 Yacos paHvbwe. Y Kpesemok, rnosay4asuiux 8bicokobenkosyo 006a8sKy,
8pems 8blKae8a €O8MAOAN0 C KOHMpPoabHOU epynnol. MoxHo npednoanaeams, Ymo akmueayus ambpuozeHe3a npu
ucnonb3oeaHuUU Kopmosoli 0obasKu lpasad npoucxoduaa 3a cyem codeprauwjuxcsa 8 Heli a0anmozaeHos, noauHeHacsI-
WEHHbIX YUPHbIX KUCA0M U 8UMAMUHO8. [1os1y4eHHble pe3yabsmamel UMem MPAKMUYeCcKyr 3HaYUMOCMb U 8HOCAM
8K/100 8 COBEPUIEHCMBOBAHUE MEXHO102UU 80CMPOU3800CMBA KPEBEeMKU 8 AK8AKY/1bmype.

UccnedosaHus ebinonHAnucs npu noddeprcke Mpozpammel pazeumus YabAHOBCKO20 20Cy0apcmeeHH020 yHusep-
cumema lMpuopumem — 2030

BsepgeHue

MpecHoBogHble KpeBeTkM Macrobrachium
rosenbergii ABNAOTCA NPUBAEKATENbHbIMU 06 bEKTa-
MW aKBaKy/IbTYPbl MO NPUYMHE UX NMUTATENBHOM LIEH-
HOCTW M nonesHocTU. B nocnegHee Bpemsa B MUpO-
BbIX TEHAEHLMAX HAMETUCA POCT UX MPOM3BOACTBA
B OCHOBHOM 3@ CYET MCKYCCTBEHHOTO BblpaLLMBaHMA
[1, 2]. Takske 3TOT BMA, 061aAaeT 3HAUMUTENbHOW Ane-
TUYECKOW LLEHHOCTbIO, T. K. Er0 MACO COAEPMKUT OKO-
no 35 % nerkoycsosiemoro 6enka [3, 4].

KpeBeTKM CMocobHbI MUTATbCA Pas3UYHbIM
KOPMOM }MBOTHOMO WM PAaCTUTE/IbHOTO MPOUCXOMK-
AEHUA, a TaKXKe AeTPUTOM, 1 MO3TOMY MO TUMY NK-
TaHUA TUraHTCKanA KpeBeTKa OTHOCUTCA K noaunda-
ram [5, 6, 7).

MpY MCKyCCTBEHHOM BOCMPON3BOACTBE 061-
3aTeNlbHbIM  ycnoBMem 3PPEeKTUBHOrO BbIPALLU-
BaHMA MOJSIHOLEHHOMO MOCaZ04YHOro MaTepuana u
TOBapPHOW NPOAYKLMN KPEBETKM ABMAETCA UCMO/b-
30BaHME BbICOKOKAYeCTBEHHbIX CHanaHCMPOBaH-



HbIX KOPMOB. KauecTBO KOMBUKOPMOB, MX COCTaB,
0COBEHHOCTU TEXHONOTMN KOPMIEHWUSA CYLLLECTBEH-
HO BAMAIOT Ha Ba*kKHeMwWMe BUONOTMYECKME MOKa-
3aTeNn — BbIKMBAEMOCTb MMAPOOUOHTOB, CKOPOCTb
pocTa, PU3NONOrMYECKoe COCTOAHME U MPOAYKTUB-
HocTb [8, 9, 10, 11].

MCKyccTBEHHbIE KOPMA MMEKT MHOro npe-
MMYLLLECTB, KOTOPbIE 3aK/IOYAOTCA B KOHTPOAMpPYe-
MOCTM COCTaBa W KOHCUCTEHLMM, YA06CTBE B NpUMe-
HEHUW N JO3MPOBKE, 3, NPU HEOBXOAMMOCTH, B HUX
nerko £o06aBnATb MMHepasibHble BELLEeCTBa, BUTa-
MWHbI U NEeKapCTBEHHble npenapatsbl. bes gononHu-
Te/IbHOTO KOPMJIEHMA POCT KPEBETOK IMMUTUPYETCA
Pa3BUTUEM eCTECTBEHHOW KOPMOBOM 6asbl, YTO He
No3BO/IAET NPUMEHATb BbICOKME MNOTHOCTM MOCaa-
Ku [12, 13].

KopmoBgas 6a3a, a TaKkKe BUA, KOpMa BAUAIOT
He TO/MIbKO Ha CKOPOCTb MPUPOCTa MacCbl, HO U Ha
BPEMA MOJIOBOrO CO3pPeBaHWUA KpeBeTKW. Mpu uc-
No/Ib30BaHNMN eCTECTBEHHbIX KOPMOB HabtoaatoTcA
b6onee paHHee co3peBaHNE CaMOK, 6osiee BbICOKUI
reHepaTUBHbLIA U COMATUYECKUI POCT. Pe3ynbraThl
nccnefoBaHui psaga aBTOPOB NO3BOMAKT OTMETUTD,
YTO HamboNbLIMI NpUpPOCT HabnogaeTcs Npu cme-
WAHHOM MWUTaHUKW B pe3y/bTaTe O4HOBPEMEHHOTO
NMPUMEHEHMA UCKYCCTBEHHbIX M €CTECTBEHHbIX KOP-
moB [14]. Mpu BbipaLLMBAHNUM KPEBETOK 3TM aBTOPbI
npeanaratoT UCNo/b30BaTb MCKYCCTBEHHbIE KOPMA C
cogepkaHvem 6enka He meHee 30 % 1M AMNNA0B He
meHee 5 % [15, 16].

B €BA3N C MHTEHCMBHbBIM Ky/IbTUBMPOBAHUEM
NPecHOBOAHbIX KPEBETOK 0CObbLIM MHTEpec npea-
CTaB/AeT pa3paboTka BbICOKO3IDPEKTUBHbBIX YHK-
LMOHaNbHbIX KOMMNIEKCOB KOPM/IEHUA MPOU3BOAM-
TeNnen B yC/I0BUAX aKBaKY/bTypbl.

Uenblo nccnenoBaHuii bbiia OLleHKa OCHOB-
HbIX PEnPOAYKTUBHbIX XapPaKTEPUCTUK CaMOK TWU-
FAHTCKOM KpeBeTKM Ha poHe UCnonb3oBaHMA B1ono-
TMYECKM aKTUBHbIX KOPMOBbBIX L0OABOK.

[Ona nposeaeHua ucciegoBaHUn Heobxoau-
MO 6bI10 cPOPMMPOBATL IKCNEPUMEHTASIBHOE Ma-
TOYHOE MOronoBbe; pPa3paboTaTb COCTaB KOPMOBbIX
KOMM/IEKCOB, BKIHOYAOLMX OUONOTMYECKM aKTUB-
Hble 400aBKW; NPOBECTU CPABHUTE/IbHYIO XapaKTe-
PUCTMKY ANLLEHOCHbIX CAMOK B rpynnax, BblpalymBa-
eMbIX C UCMO/Ib30BaHMEM KOPMOBbLIX KOMMIEKCOB,
OT/INYAIOLLMXCA COCTAaBOM KOMMOHEHTOB; onpeae-
INTb Pa3MepPHO-BECOBYO XapaKTePUCTUKY MKPbI Ha
BCEX CTAAMAX IMOBPUOHANBHOIO Pa3BUTKUSA; UCCNeao-
BaTb B/IMSHME KOPMOBbIX A0H6ABOK HAa OTHOCUTE/Nb-
HYt0 U pabouyto NN0A0BUTOCTb CAMOK KPEBETOK.

Martepuanbl U meToabl UccneaoBaHUM

Uccneposanua nposogunmce B 2023 r. B Ka-
yecTBe 06bEKTA UccnefoBaHUI 6binn 0TobpaHbI Al-

LLleHOCHble CaMKM KPEeBETOK, BblpalleHHble Ha Hase
NnabopaTopum aKCNnepMMeHTaIbHON BUONOTUM U aK-
BaKynbTypbl YbAHOBCKOrO lAY.

Ona nposeneHua onblToB 6blin 0TOBPaHbI
nonoBo3pesble CaMKU C MPU3HAKaMN MKPOHOLLe-
HUA, KOTOPbLIX pasgennnun Ha 3 rpynnbl no 20 oco-
6elt B KaxkaoM. [Ina cogepKaHna mMaTovyHOro ctaga
B KaXKZOM OMbITHOM rpynne 6blan pa3paboTaHbl co-
CTaBbl KOPMOBbIX KOMM/IEKCOB, NPEACTaB/NEHHbIX B
Tabnunue 1.

Tabnuua 1.

CocTaB  3KCMEPUMEHTA/IbHBIX  KOPMOBbIX

KOMM/IEKCOB A1 UKPOHOCHDbIX CAMOK TMraHTCKOWA
NpecHOBOAHOI KpeBeTKU

1 onbITHas rpynna
(KoHTposib)

2 onbITHaA rpynna | 3 onbiTHas rpynna

OceTpoBblit rpa-
HY/IMPOBaHHbIN

OceTpoBbIit rpa-
Kopm (c copepika-

HY/IMPOBaHHbIN

OceTpoBbili rpa-
HY/IMPOBaHHbIN
KopMm (c cogepika-
Huem 6enka 40%)

KopM (c copepska-
Huem 6enka 40%)
+ YKMBble HayNAnK
apTemuu, obora-

Huem 6enka 40%)
+ BbICOKObGENKO-
Baa nuTaTesibHas
CMecb, B COCTaBe:

pbIGHbIN dapL,
BapeHble KypuHble
ANLa, roBAXKbA
neyeHb, puc ( 10%
OT pauuoHa).

LLEHHblE KOPMOBOM
pobaskow MNpasasg
(10% oT pauwnoHa).

Bce camMKM onbITHbIX FPYNN COAEPXKANUCh B
O[MHAKOBbIX TEXHO/MIOTMYECKUX YCNOBUAX. Mcnonb-
30Ba/INCb akBapuymbl ob6bemom 350 anTpos, noa-
OeprKMBasiacb MocTosiHHasA TemnepaTtypa (28 C°),
aspayma u GunbTpaumA BoAbl. PeXxnm KopmneHuma-
6 pas B CYTKM.

CoaeprkaHne Knucnopoga, pacTBOPEHHOroO B
BoAe, 6b1210 He meHee 4-6 Mr/n, xnopnaos — He 60-
nee 10 mr/n, ammoHuiHoro asota — He 6onee 0,5-
1,5 mr/n, HutpuTtos — He 6onee 0,1 mr/a, HUTpaTOB
— He 6oniee 50 Mr/n, ¥ecTKOCTb BOAbl COCTaBAANA
5-12 mr 3KkB/n, BOAOpOAHbIV NoKasaTenb (pH) Boapl
6bin B npeaenax 6,5-8,5. B eMKOCTAX, B KOTOPbIX
coaeprkanacb KpeBeTKa, MPOBOANNACH eXKeHeae lb-
HasA noameHa 1 /4 sBoabl, NPOBOAMACA MOCTOAHHbIN
KOHTPONb TEMMEpPaTypbl.

Ons Toro , 4Tobbl NPeaoTBPaTUTL NpPOsB/e-
HMe KaHHMbann3mMa B aKkBapuymax, rae cogepkaT-
€S KpeBeTKW, HblIo co34aHO0 HeobxoamMmoe Konu-
YecTBO YKPbITUIA.

NHOMBMAYyaNbHYIO Maccy onpesensanu ¢ no-
MOLLbIO 3/1eKTPOHHbIX BecoB (PROFFI SWAN VS
001, TouHocTb go 0,01 r). MpeaBapuTenbHo obcey-
LWeHHble dUNbTPOBanbHOW Bymaroi aLa B3BeLLU-
Ba/IM Ha BbICOKOTOYHbIX 3/1IEKTPOHHbIX Becax Rexant
BH-WP300 (c TouHocTbto Ao 0,001 mr.). U3mepeHus




MKpPbl PasHbIX CTagui Pa3BUTMA OCYLLECTBAAAN C
NOMOLLbIO OKY/IAP-MUKPOMETPA.

Ctaann 3mMBpPUOHANbHOIO pPa3BUTUA YyCTa-
HaB/NMBaAW Mo 5-6annbHol wWkKane (bypyKoOBCKUIA,
1992), npocmaTpmBas nog MUKPOCKOMOM AMUa,
CHATbIE C N/1e0N0A0B MKPOHOCHbIX CaMOK.

HayanbHyto ¥ KOHEYHyl NI040BUTOCTb
onpeaenann BecoBbiM MeTogom (BypyKoBCKMIA,
1992). 3a HayanbHyO NAIOAOBUTOCTb MPUHUMANK
KOJIMYECTBO CBEMKEOT/IONKEHHbIX AWUL, Ha MJeono-
[ax CaMOK B Hayasne MHKybauuoHHOro nepuoga.
KoHeuyHasa naofoBUTOCTb onpegenanacb Konauye-
CTBOM MKPWHOK Ha M/ieonogax CaMoK B KOHLE WH-
KybauMoHHOro nepuoaa, nepen BbIKNEBOM NNYU-
HOK. OTHOCUTENbHanA N0A0BUTOCTb ONpeaensnach
KaK OTHOLLEHMe HavyabHOW NI0A0BUTOCTM K Macce
TeNla CaMKM.

MpofoNKUTENBHOCTb 3KCMEPUMEHTA 3aBU-
cefla Hanpsmyto OT 0BapMasibHOro LKA, KOTOPbIM
3aKaHuMBanca MKpomeTaHMemM. CTaTUCTUYECKYIO
06paboTKy AaHHbIX NPOBOAUAN C MOMOLLbIO NPO-
rpammbl Microsoft Excel.

Pe3synbrathbl UccnegoBaHUA

dopmmrpoBaHME IKCNEPUMEHTANbHbIX TPy
NPOW3BOAUIN U3 BbIPALLEHHbIX HAMWU MOJIOBO3pE-
Nblx ocobelt ¢ Hanbonee BbICOKMMM MOKasaTens-
Mu dusmnonornyeckoro coctosHnsa. Macca camok
B cpeaHem coctasnsna 25-30 r (120-150 mm),
camuos — 40-60 r (165-205 mm). B maTo4HOM CTa-
Oe noaaeprKMBasv pPeKoMeHA0BaHHOE MHOTMMMMU
aBTOpaMKn ONTUMabHOE COOTHOLIEHME CaMLIOB U
camoK - 1:4 [1, 7-12]. N3 oTobpaHHbIX CaMOK bbin
cdopmmpoBaHbl 3 rpynnbl no 20 ocobeit B KarKaoM.
OfHa 13 rpynn ABAANACb KOHTPObHOM U MoayYana
TONbKO OCETpoBble KoMbuKopma. Ana 1 n 2 skcne-
PUMEHTA/IbHbIX rPynn paspaboTanu MHAUBUAYANb-
Hble KOPMOBbIE KOMNMIEKChI.

B paumoH 1 onbITHOW rpynnbl K OCHOBHOMY
pauMoHy A06aBNANN KMUBble HAYMAMU apTeMUM,
oborauleHHble KopmoBol gobasKkoin Mpasag, pas-
paboTtaHHOM B YnbaHoBcKom TAY. B KayecTBe 060-
rawatowen gobaBKkM UCNONb30BaIM CODCTBEHHDIN
3aMaTeHTOBaAHHbIA KOMMNAEKC OMONOrMYEecKn ak-
TMBHbIX BewecTs (nateHT RU 2777105 C1). B co-
cTaB, oboraujatollero 6MosorMYeckn aKTUBHOTO
KOMMNAeKca AN NPOM3BOACTBA CTapTOBbIX KOPMOB
- HAYNAWN apTeMUN BOLIAKM aganToreH «MpKyTUH»
(TpekpesaH), NnpobMoTUK Ha ocHoBe Bacilus subtilis
N BUTAMMHHO-aMUHOKMCNOTHbIA KOMMAEKC «YuK-
TOHMKY, a TaK}Ke KOHOMISHOE MAC/0 Kak MCTOYHUK
omera - 3 1 omera — 6 NO/IMHEHACbILWEHHbIX XUp-
HbIX KMC/OT.

OboralleHHble HaynaMM npu MUCNosb30Ba-
HMM B KayecTBe [AOMOJIHUTE/IbHOTO KOpma Ccrho-

COobHblI 0becneymBaTb BbIKMBAEMOCTb M 3Hepre-
TUYECKMe 3aTpaTbl OPraHM3mMa KpPeBEeTOK, CTUMY-
IMPOBATb MMMYHHYIO 3aWMUTY U PENPOAYKTUBHbIN
NoTeHLMaN, YCKOPSATb POCT U pa3BUTUE, NOBbIWATD
3$DEKTUBHOCTb YTUAM3ALMM KOPMOB, CHUXKATb
YPOBEHb KAHHWBANIN3MA Y KPEBETOK.

BTopas rpynna nony4yana TakKe OCETPOBble
KomburKopma (90 % paumnoHa) + BbICOKOBENKoBYHO
nUTaTe/IbHYO CMeCb: PblOHbIN dapLl, BapeHble Ky-
PUHbIEe AL, FOBAXKbA nevyeHb U puc (10 %).

Ha npoTtaxkeHuun 4 Hepenb onbiTa Habaoaa-
M PenpoayKTUBHYIO JIMHbKY CaMOK WM aKTUBHOE
cnapuBaHWe npoussoguTenel Kpesetku. Onyuie-
HWe MKPbI U3 TOI0BOTPYAM Yy 6oNbLIEN YACTN CAMOK
npouncxoamnno Ha Tpetbelt Hegene (puc.l.).

Puc. 1 - flliueHoCHble caMKu KpeBeTKu (8o 1
nocne onaoA0TBOPEHUA)

Mpy cnapuvBaHMK camel, OTKNAAbIBAET Ke-
NaTMHOOBpPasHbIN cnepmatodop BO3/e OTBEPCTUA
roHonop camku. OnnogoTBOpeHMe MPOUCXOAMI0
yepes 5-10 4 nocne cnapMBaHMUA NPOU3BOAUTENEMN
KpeBeTkM. Camka obecneuymBaeT HenpepbiBHOE
NMPOMbIBAHME MWKPUHOK CBEXKel aspupoBaHHOM
OBUXKeHWem nneonog sogoi (puc.l.).

Mo 3aBepLUEHMIO BbIXO4A AL, MO ANLEBOAAM
M3 TOHOMOP CaMOK Hapy)Ky Onpeaensinv NpPOLeHT
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LMOHAMM KOPMNIEHUA.
Pesynbratbl  uc-
CNefoBaHU  MOKasanu,
4yTO Hambosee BbICOKME
noKasatenu bbliv oTme-
YeHbl B NepBOI ONbITHOM
rpynne. B Hen pona anue-
HOCHbIX CaMOK COCTaBW/
75 %, uto Ha 15 % 60/1b-
e, 4Yem B KOHTPO/Ib-
HOW rpynne. Bo BTOpO#

KoHTpoabHaa rpynna

1 onbiTHan rpynna

OMbITHOM rpynne Konu-

2 onbITHaA rpynna
4ecTBO CaMOK C OMNI0A0T-

Puc. 2 - [lona ANLEHOCHBIX CAMOK B rpynnax ¢ PasHbIMM PaLMOHAMMU  gopenHoil UKPOK 6bLIO

KopmieHuna

Tabnuya 1
UKpa KpeBeTKn Posembepra Ha Bcex cTagm-
AX 3IMOBPUOHANIbHOIO Pa3BUTUA

CTazms pasBuTUA IM-

Buga noa mmkpockonom
OpMOHOB KpeBeTKn A NoA, P

N

| ctagna
MKpa nonynpospayHas,
6e3 cnegos aApobneHun

Yy
\

Il ctapnsa
Havano apobnexHus
anua

Il ctagma
nKpa Byporo oTTeHKa,
Havano GopMmnpoBaHUA
rnasay smbpuoHa.

IV ctagus
HabnopaeTca ApKo
BbIpayKeHHbI a3y

ambpuroHa

V ctagua
JINYMHKA NOSTHOCTbIO
chopmmnpoBaHa 1 roTo-
Ba K BbIXo4y 13 alue-
BOM 060/104KM

Ha 5 % bosnblue, yem B

KOHTPO/IbHOW rpynne, HO
Ha 10 % meHblUue, YeM B MepBOI OMbITHOWM rpynne.
Taknm 06pasom, Mbl NPULLAM K 3aKOYEHUIO, YTO
BBEAEHWE B PALMOH KPEBETKM KOPMOBOM [006aBKM
MpaBag, aKTMBUPYET PENPOAYKTUBHYIO GYHKLMIO.

Ha cnepytowem stane pabotbl uccnegosBanu
Pa3aMepPHO-BECOBYIO XapaKTEPUCTUKY AWML, Ha BCeEX
CTagusax aMBbpMOHaIbHOro passuTmA (Tabn.l).

Bnarogaps npospayHoint obonouke AKlua
yaobHo Habnogath 3a pasBUTMEM 3MBpUOHA OT
nepBbIX CTaaui ApobaeHns o GopMUPOBaAHNA Nn-
YMHKMW.

B cBA3M € Tem, YTO B NpoLiecce 3apoaplLLeBo-
r0 pasBUTMA MPOUCXOAMUT YyBENUYEHUE JIMHENHbIX
Pa3smMepoB M MAcCCbl AnL, HaMK BblM UCCNELOBAHDI
cpegHue pasmepbl M Macca MKPUHOK TUraHTCKOM
KpEeBEeTKM Ha BCeX 3Tanax ambpuoreHesa (Tabn.2.).

Pesynbratbl HaWWX MCCAeLOBaHWUI MoOKasa-
/M, YTO Ha MepBOM CTAAMM ANLLA KPEBETOK MMenwu
pasmepbl B cpegHem ot 0,48 oo 0,50 mm. Kak Ha
PaHHMX, TaK M HAa 3aBEPLUAOLWMUX CTAAMAX IMOPUO-
Ha/IbHOrO Pa3BUTUA Hanbosiee BbICOKME MOKa3aTeNN
OblM NONyYeHbl B rpynne, rae NPoOu3BOAMUTENMN MO-
Jly4ann BMecTe C OCHOBHbIM KOpMOM oboraleHHble
BUTAMWHHO-aMWHOKUCNIOTHbIM ~ KOMTJIEKCOM  Ha-
ynann. CpefHulA pasmep MKPUHOK Ha MepBow CTa-
ann passutua B 1 onbiTHOM rpynne coctasnsn 0,503
1 0,011MMm, B KOHTPONE 1 BTOPOW OMbITHOM rpynnax
Obln MeHblle M HaxoAWMICs NPUMEPHO HA OL4HOM
YPOBHe. AHa/IOrMYHan TEHAEHLMA NPOCAEKMBANAC
Ha 3aK/IOYNTENIbHOW CTaannM SMBPUOHANBbHOMO pas-
BUTUA MKPUHOK KpeBeTKU. K KOHLY SMBpMOHanbHO-
ro pasBUTUSA, MO Mepe POCTa U Pa3BUTKA 3apoablla
BHYTPM AL, UX Pa3mepbl YBENNYMBAIOTCA MPAKTU-
yecku B 1,5 pasa. B 1 onbITHOWM rpynmne, nofyyasLuei
Hayn/Mm, oboralleHHble KopmoBon gobasKkon MNpa-
BafZ, Ha 5 cTaauu pa3BUTUA pasmep MKPUHOK Obin




Tabnuya 2

PasmepHble XapaKTepUCTUKU UKPbI KPpEeBETKU POBEHGEPI’B Ha BCeX 3Tanax OHToreHe3a B 3aBUCUMO-
CTU OT PpauMnOHa npou3Bo,qwreneﬁ

1 onbITHasA rpynna 2 onbITHaA rpynna 3 onbITHaA rpynna
Cragus passu- 7 - 7 -
AnA p CpeaHuii pasamep | CpegHas macca Cpeanui pas CpenHaa macca Cpeanui pas CpepfHaa macca
™A SMbpUOHa Mep UKPUHKM, Mep UKPUHKK,
MKPUHKN, MM. UKPUHKN, MT. UKPWUHKWN, MT. UKPUHKKN, MT.
MM. MM.
| 0,489 £ 0,012 0,051 + 0,001 0,503+0,011 | 0,059+0,002 | 0,499 +0,010 | 0,055 0,003
1] 0,539 £ 0,019 0,065 + 0,004 0,542 £ 0,022 0,071 £ 0,004 0,540 £ 0,020 0,069 + 0,004
1 0,602 £ 0,014 0,072 + 0,005 0,618 £ 0,019 0,083 + 0,002 0,605 + 0,010 0,078 £ 0,002
v 0,677 £ 0,039 0,087 0,003 0,688+0,039 | 0,094+0,001 | 0,681+0,031 | 0,090 0,002
% 0,725+ 0,021 0,110 0,002 0,735+0,024 | 0,119+0,002 | 0,729+0,022 | 0,114+ 0,001
(p<0,001)
6onblle, YemM B KOHTPOIE
M BTOPOW ONbITHOM rpyn- - -
nax u coctasun 0,735 * 25500 T T
0,024mm., yto Ha 0,01 n 4 ||
0,006mm 6onblue, Yem B 'g 25000
CPaBHWBAEMbIX Tpynnax k£ ||
cooTBeTcTBeHHO. OpHa- @ 24500 T”
KO, CTaTUCTUYECKU 3Ha- 3: 5 ||
YMMbIX OTIMYUI MO pas- S g 24000
Mepy Mexay rpynnamm o g |
© |
Ha BCeX CTaauax pas3Bu- -
P T c 23500 +
TUS HEe BbIIBNIEHO. o
CornacHo nuTtepa- & KoHTponsbHan -
S 1 onbITHanA —
TYPHBIM [aHHbIM, B Npo- & rpynna
rpynna 2 ONbITHaA
uecce 3smbpuoHanbHoro <L
rpynna

Pa3BUTUA KPEBETKM Mpo-
NCXOAUT He TONbKO yBe-
JIMYeHMe pasmepoBs, HO
M MacCbl MKPUHOK. K KOHLLy ambpuroreHesa nponcxo-
OWT BO3pacTaHWe Maccbl MKPUHKKM B 2 pasa [4, 6, 8].
Pe3ynbTatbl HaWWX MCCNeAOBaHWA CpefHen macchbl
MKPWMHOK HA HayaslbHbIX W 3aKUUTENBHbIX CTaaMAX
Pa3BUTUA COMNACYIOTCA C pPAAOM aBTopos [4, 6, 8], B
HaLIMX UCCNeL0BAHUAX YBEIMYEHNE MACCbl UKPUH-
KW Ha 3aBeplLuUatoLLLel cTaanm Bo3pacTtano B 2,1 pasa.
HanbonbLuyto maccy MKPUHKKM Ha 5 cTagmm pa3sutua
Habntogann B nNepBoit onbITHOM rpynne. Mo cpaBHe-
HWIO C KOHTPO/IbHOM TPYNMoW CpeaHAA Macca UKpU-
HOK B mepBoK rpynne 6bina Bbiwe Ha 0,009 mr. Bo
2 onbITHOM rpynne Bec bbla Bbile, YeM B KOHTpO/e
B cpegHem Ha 0,004 mr. BbiABneHbl CTAaTUCTUYECKM
3Ha4yMMble OTIMYMA: Ha 1 cTaguun pasBuUTMA MeXay
KOHTponem u 1 rpynnoi, Ha 3 cTagmm - Mexay KOH-
Tponem u 1 rpynnoi, nonyyaswein Haynauu, obora-
LweHHble MpaBafom, Ha 4 cTagmn MeX 4y KOHTPOoAEM
M NepBOW rPynnon, Ha 5 cTagum - Mexay KOHTPoAeEM
1 1 rpynnoM, a TaK ke mexay 1 1 2 onbITHbIMK Fpyn-
namm.

Mepuogs asmbpuroreHesa KOHTPONMPOBAAN MO
N3MEHEHMIO LiBETA MKPMHOK OT APKO KPacHOro Ao
Ceporo, KOTOPbIN OHM NPUOBPETAOT 3a ABA-TPU AHA

Puc. 3 - A6conoTHaA NN0A0BUTOCTb CAMOK KPEBETKMU

[0 BblKNeBa NpeannumHKn. CMeHa LBeTta MKPUHOK Y
CaMOK KpeBeTKM B KOHTpOAe U 2 rpynne npoxoanna
CMHXPOHHO, @ B NepBOI ONbITHOM rpynne, nosy4as-
el AONONHUTENbHO Hayn/ivio, 0braleHHy Kop-
moBoW gobasKoii Mpasag, Ha 18 4yacos paHbLue.

Ha paHHOM 3Tane uccnegoBaHWA MOXKHO
caenatb 3aKaouveHue, yto gobasneHne B OCHOB-
HOM paLMOH Npou3BOAMTENEN BbICOKOHENKOBOW
NUTaTe/IbHON CMECK TaK»Ke MOo3BOAAET MOBbICUTb
pa3mepHO-BeCoBble NMoKasaTeNIn UKPUHOK KpeBeT-
KW, HO B MeHbllei mepe. Hanbonee BbICOKME NOKa-
3aTenn nNpupocTa bbin AOCTUTHYTbI ¢ A06aBAEHU-
€M K OCHOBHOMY paLMOHY Haynaui, oboraleHHbIX
OMOIOTMYECKN aKTUBHbIM Komnaekcom [lpasag,
6narogapa KotTopomy Habnoganca 6onee paHHUM
BbIK/1EB NPeANTUYNHOK.

Ha cnepytowem stane paboTbl Hamu 6bin
npoBseaeH aHanM3 NA0A40BUTOCTU KpeBeTKN Po3eH-
bepra, TaK KaK 3TOT NMokasaTe/b ABAAETCA OAHUM U3
BaXKHbIX OMO/IOMMYECKNX XapaKTEPUCTUK, onpeae-
NAWMX CNocobHOCTb BUAA NoaaepskuBaTb U Mo-
BbILWAaTb CBOK YMC/NEHHOCTb. B onbiTe Mo BAUAHUIO
coctaBa KOpMOB 6blIM MUCCnefoBaHbl Takne MNoka-
3aTen, KaKk abcontoTHas M OTHOCUTE/IbHAA NA0A0-



Puc. 4 - OTHOCUTEeNbHAA NN0AOBUTOCTb CAMOK KpeBeTKMU

BMTOCTb CAMOK KpeBeTKU (puc. 3 n 4).

AHanu3 abconoTHOM NNOAOBUTOCTU  Cca-
MOK KpeBeTKM B 3aBUCMMOCTM OT COCTaBa KOPMOB
npeAcTaBfeH Ha PUCYHKe 3. B KOHTPO/bHOW rpyn-
ne 6bina 3admKcMpoBaHa Hanbonee HM3Kas abco-
NIOTHaA NI0A0BUTOCTb CaMOK M cocTaBuna 24231
+ 1092wr. C gobaBneHMeM K OCHOBHOMY pPaLMOHY
BbICOKOHE/IKOBON MUTATE/IbHON CMEecU BO 2 OMbIT-
HOWM rpynne NAO0AOBUTOCTb CAMOK MO CPABHEHWUIO
C KOHTPO/IbHOW Fpynno nosbickaack Ha 528+54wiT.
Hanbonee BbICOKME 3HaYEHMS UCCNeayeMOro NoKasa-
Tensa 66111 B 1 onbITHOM rpynne, rae camkam KpeBeToK
K OCHOBHOMY paLUMOHy A06aBNANM KUBbIE HAyMIMK
apTeMuun, oboralleHHble Komnaekcom Mpasag,. Abco-
JIIOTHas NJI0AOBUTOCTb CAMOK B 3TOM rpynne no cpas-
HEHMIO C KOHTPO/iIem bbina Bbille Ha 893+62wWT.

Takum obpasom, aHann3 abcontoTHOM NAoAo-
BMTOCTW CaMOK KPEBETKM MOKa3a/1 3aBUCMMOCTb AaH-
HOro Nnokasatens oT nuuesoro daktopa. [lobasneHue
K OCHOBHOMY paLMOHY Haymniui, cogeprKalumx bmono-
TMYECKM aKTUBHYHO KOpmoByto fobaBky Mpasag, cno-
CO6HO NOBbICUTb ABCONIOTHYHO MNNOLOBUTOCTb CAMOK.

BaKHbIM NMOKa3aTesieM, XapaKTePU3YOLLMM pe-
NPOAYKTUBHYIO CNOCOBHOCTb, SBNSETCA OTHOCUTE/Ib-
Has NN0A0BUTOCTD.

PesynbTaThl  McCAegoBaHUM  OTHOCUTEIbHOM
N0L0BUTOCTM CAMOK KPEBETKM B 3aBUCUMOCTM OT CO-
CTaBa KOPMOB NPeACTaBAeHbl Ha PUCYHKe 4. AHann3u-
pys AMarpammy, MOX¥HO OTMETUTb, YTO Hanbonee Bbl-
COKMe NnoKaszaTenun bb1im 3aduKcpoBaHbl B 1 onbITHOM
rpynne, rae oTHOCUTE/IbHAA NJ0A0BUTOCTb COCTaBUA
1178+48wT. Bo BTOpOI ONbITHOM rpynne Ma0A0BU-
TOCTb CAaMOK 6bla HUXKe, Yem B 1 OMbITHOM rpynne B
cpeaHem Ha 73+4uWT., HO Bbille, YeM B KOHTPOJIbHOM
rpynne B cpegHem Ha 5413w,

B pesynbraTe 3KCnepuMMeHTa Ha NPeCcHOBOA-
HbIX KpeBeTKax M. rosenbergii 6blna ycTaHOBNEHa

3aBUCUMMOCTb MeEXKIY Ka-
YECTBEHHbIM  COCTAaBOM
E 1180 KOPMOB 1 abCcoNOTHOMN U
S 1160 OTHOCUTE/IBHON  MN0ZO-
S 1140 BUTOCTbIO CaMOK. [Mpun us-
o 1120 MEHEHWMN YCIOBUI KOPM-
g 5 1100 nenuna (¢ pobasneHnem
: 2 1080 K OCHOBHOMY PaLMOHYy
© g 1060 Haynaui, oboralleHHbIX
I 1040 6MONOrMYECKN AKTUBHBIM
o 1020 KOMIM/IEKCOM) OTMEYEHbI
S 1000 Hanbonee BbICOKME MOKa-
9 980
T o . , 3aTesIM NI0L0BUTOCTY.
o poNbHasA OnbiTHa“A OnbiTHa“A OGCV)KAEHME
rpynna rpynna rpynna

B npakTtuke akBea-
KyNbTypbl Cpeau npecHo-
BOAHbIX KPEBETOK MMPO-
BOE /IMAEPCTBO NPUHALNEKNUT FIMIAHTCKOM NPECHOBOA-
Hol KpeBeTke Macrobrachium rosenbergii. 13BecTHO
TaKKe, YTO MMraHTCKas KPEBETKA XapaKTepm3yeTcs Bbl-
COKMM cofepaHnem besika B ero msce, Ha ypoBeHb
KOTOPOro OKa3blBalOT YC/I0BUA KOPMEHUA U KyNbTU-
BMPOBAHMS KPEBETOK.

B WHAycTpuanbHOM akBakynbType daktop nu-
TaHMA MMEET pelualollee 3HAYeHMe Kak 418 Bblpa-
LMBAHMA TOBAPHOM KPEBETKM, TaK U AJ1s1 TEXHONOTUIA,
OPVEHTUPOBAHHDBIX HA PA3MHOMKEHME KPEBETOK U Bbl-
paLLMBaHMe NocaLo4YHOro MaTepumana.

O6cyKaana nosyvyeHHble pesynbTaTbl, HEOOXo-
AVMO OTMETUTb PAZA, NOKa3aTesIbHbIX MOMEHTOB. Pe-
3y/bTaTbl UCCNEA0BAHMA AOAWN AULEHOCHBIX CAMOK B
rpynnax ¢ pasHbIMM CTPaTErMAMM KOPMIEHUSA NMOKa3a-
NN, YTO NPW BBEAEHUW B OCHOBHOW PaLMOH KMBbIX Ha-
ynaum aptemumu, oboralLeHHbIX Komnaekcom Mpasag,
MOBbILIAETCA MX PENPOAYKTUBHBIN MOTEHUMAs, pas-
MepHO-BECOBbIE MOKa3aTe/IM Pa3BMUBAIOLLENCA ONo-
[OTBOPEHHOM MKPbl, abCOMOTHAA M OTHOCUTE/NIbHAA
NAOA0BUTOCTb.

AHanu3 3aBUCMMOCTM MEXKAY COCTaBOM KOp-
MOBbIX KOMMIEKCOB U CTEMEHbIO BbIPAXKEHHOCTU WX
BAMSHUS Ha PENpPOAYKTMBHbIE MOKa3aTenn No3BO/WA
YCTaHOBWTb, YTO A0baBNeHME K OCHOBHOMY PALMOHY
Haynni, oboraLLeHHbIX BUONOTMYECKN AaKTUBHBIX Be-
LecTB KOpMOBOM A06aBKM MpaBag, M BbICOKOLENKO-
BOW NUTATE/IbHOM CMECK, MOBbILLAET NMOKa3aTe M BOC-
NpPOV3BOACTBA, OAHAKO B 6O/bLLEN Mepe 3TO NPosB-
NIAETCA NpU UCNOb30BAaHMM HayMnIniA, 0boraleHHbIX
Komnnekcom lMNpaBag,

MonyyeHHble HaMK pPe3ybTaTbl COMIACYHOTCA
C AAHHBIMW INUTEPATYPHbIX UCTOYHMKOB MO U3y4Yae-
Mol npobneme [3,7,11].

3akntouyeHune

MpoBeaeHHble HAMU UCCeL0BaHWA NO3BONSA-
tOT CAeNaTb 3aKAtoYeHMe, YTO MPUMEHEHHbIE HaMK




KOMMIeKCHble KOpMoBble A06aBku lMpaBag u Tpa-
AMUMOHHAA BblCOKObenKoBasa AobaBKa OKasanum no-
3UTMBHOE BO3AENCTBME HA PEMPOAYKTUBHbLINA MNpo-
uecc. Npn Mcnosb3oBaHUK HAyN/IUN, OBralleHHbIX
nobaskol MNpaBag, A0MA ANUEHOCHbIX CaMOK O0-
cturna 75%. B KoHTpone fonsa ANLEHOCHbIX CaMoK
6blna Ha 15% Huxke. B rpynne, noayyasLuei BbICOKO-
6enkoByto A06aBKy, A0NA ANLEHOCHBIX CAMOK Mnpe-
BbICM/1A MOKa3aTe/NM KOHTPO/IbHOW rpynnbl Ha 5%.
Bbln caenaH o4YeBUAHbLIVM BbIBOA, YTO MCMO/b30BA-
HWe B KOPMAEHUW HAynAui, 060raleHHbIX KOPMO-
Boi nobaBKol MMpaBas, akKTUBMPYET PenpoayKTUB-
HYHO QYHKUMIO.

NccnepoBaHve pasmepHO-BECOBbIX Xapak-
TEPUCTUK UKPbI B NpoLiecce SMOPUOHaIbHOMO pas-
BMTUA MOKasano, Yto 6onee BbICOKME MOKA3aTenu
macchl BblIM XapaKTepHbI 418 UKPbl, KPEBETOK, No-
JIy4aBLUMX B LOMONHEHME K OCHOBHOMY PALMOHY Ha-
yNAnn apTemumu, oboraleHHbIX KOpMOBON f06aB-
Kol MNpaBag,

Mo cpaBHEHUID C KOHTPO/AbHOM Fpynnomn
CpegHsas macca MKPWMHOK B rpynrne, nosy4yasluei
oboralleHHy Haynauo, bbiia Bbiwe Ha 0,009 mr.
B rpynne, nony4yasLiel BbICOKOOENKOBYIO 406aBKY,
BEC PA3BMBAIOLWMXCA MKPUHOK Obli Bbille, Yem B
KoHTpone B cpegHem Ha 0,004 mr. BoianeHsbl cTa-
TUCTUYECKM 3HAUYMMbIE OT/IMYMA HA BCEX CTAAMAX
Pa3BUTUA MeEXKAY KOHTPOJIbHOM FPynnon W rpyn-
Mo, nosiyyaBLUeit oboralLeHHble Haynauu, MexXay
rpynmno, nosyyasluelt Haynaum M BbICOKOOENKO-
BYyt0 06aBKy.

Ha ¢oHe wncnonb3oBaHMA KOPMOBbLIX A40-
6aBOK MpPW KyNbTUBUPOBAHUU MKPOHOCHbIX CAMOK
BO3POC/IN NOKasaTesIn abCcoNOTHOM U OTHOCUTENb-
HOM MJIOAOBUTOCTM CaMOK KpeBeTKM. B Honbluein
Mepe Ha HWX OKasano BAMAHME KOPMOBOWM A0-
6aBku lpaBag, MCnonb3lyemor ana oboralleHus
Haynanin. B meHblieli mepe 3TO NPOSABUIOCL NpPU
MCNONb30BAHMN KOMMNEKCHON BbICOKOHENKOBOW
006aBKMu.

Pe3synbTaTbl HalWWX WCCNen0BaHUIA  MOKa-
33/, YTO Y MKPOHOCHbIX KPEBETOK, NOJy4YaBLUNX
[OMONHUTENIbHO K OCHOBHOMY PaLMOHY Haynauio,
oboralleHHylo KopmoBol aobasKoli Mpasag, Bbl-
KNeB NpeaMYMHOK NPoMCXoamnn Ha 18 yacoB paHb-
we. Y KpeBeTOK, NOy4yaBLUMX BbICOKODOENKOBYHO
0006aBKy, TaKoro ABAEHUA He Habatoganock. Y HUX
BPEMS BbIK/1€BA COBMAJ/I0 C KOHTPO/IbHOM rPynno.
Mo¥HO npegnosaraTb, YTO YCKOpPEHWe npouecca
aMbpMOHaNbHOrO pPasBuUTUA, Habnogaemoe npu
KOpMAeHUM O0BOOralWeHHbIMM  HAynaMAMM, NpPOo-
NCXOANT 33 CYET COAepXKalLMXCa B KOPMOBOWM A0-
6aske MpaBag afanToreHos, NOAMHEHACIWEHHbIX
KMPHbIX KUCAOT, BUTAMUHOB.

MonyyeHHble pe3ynbTaTbl MMEIOT TeopeTHYe-
CKYIO M MPAKTUYECKYH 3HAYMMOCTb A/1A Pa3BUTUA
PenpoAyKTMBHbIX BMOTEXHONOMMA B aKBaKy/lbType
B LLe/IOM, TaK U 414 Pa3BUTUA aKBaKY/IbTypbl paKko-
06pasHbIX, - B YaCTHOCTW.
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STUDY OF THE EFFECT OF PRAVAD FEED ADDITIVE ON REPRODUCTIVE POTENTIAL OF MACROBRACHIUM
ROSENBERGII SHRIMP

Lubomirova V. N., Romanova E. M., Romanov V. V., Turaeva E. E.
Federal State Budgetary Educational Institution of Higher Education Ulyanovsk State Agrarian University
432017, Ulyanovsk, Novyi Venets boulevard, 1, tel.: 8(8422) 55-95-38
e-mail: vvr-emr@yandex.ru

Keywords: aquaculture, giant freshwater shrimp, Macrobrachium rosenbergii, fecundity, embryogenesis, embryo survivability, starter live food.

The aim of the work was to study the reproductive characteristics of shrimp when using biologically active feed additives. Pravad biologically active
complex, developed in our laboratory, and the traditional multicomponent high-protein supplement were used as feed additives. The proportion of egg-
bearing females was 60% in the control, while inn case of inclusion of nauplii enriched with Pravad complex into the diet, the proportion of egg-bearing females
reached 75%, and the proportion of egg-bearing females was 65% in the group receiving traditional high-protein supplement. The study of size and weight
characteristics of caviar in the process of embryonic development showed that higher rates were characteristic of caviar of shrimp that received, in addition
to the main diet, brine shrimp nauplii enriched with Pravad feed additive. Compared to the control group and the high protein supplement group, the weight
of developing eggs in Pravad group was significantly higher than in the control group. Pravad feed additive also had a more pronounced effect on growth of
absolute and relative fecundity of female shrimp. The prelarvae of spawning shrimp which received, in addition to the main diet, nauplii enriched with Pravad
feed additive hatched 18 hours earlier. The shrimp which receivd high protein supplement had similar hatch times to the control group. It can be assumed that
activation of embryogenesis when using Pravad feed additive occurred due to the adaptogens, polyunsaturated fatty acids and vitamins contained in it. The
results obtained are of practical importance and contribute to technology improvement of shrimp reproduction in aquaculture.
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