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HccnenoBanre 1o M3y4eHHIO OCOOEHHOCTEH SMOPHOHAIBHOTO Pa3BUTHS KJIAPUEBOTO COMa
(Clarias gariepinus, Burchell, 1822) npoBoaunnocs Ha 6a3e FOxHoro HaydHoro neHrpa Poccuiickoit
akajzieMun Hayk B niepuox ¢ 2016 no 2019 rr., a taxoke Ha kadeape akBaKyJIbTYphl U PHIOOJIOBCTBA
ACTpaxaHCKOTO TOCYAaPCTBEHHOTO TEXHUIECKOTO yHHBEpcUTeTa. Llenb paboTel — aHAIM3 MPOAoI-
JKUTEILHOCTH 3MOPHOHATIBHOTO pa3BUTHs KiapueBoro coma (Clarias gariepinus, Burchell, 1822)
B PaHHEM OHTOTEHE3€ NPH NCKYCCTBEHHOM BBIPAIMBAHNUMY, a TAK)KE U3yUECHUE N3MEHEHUH B CKOPO-
CTH Pa3BUTHUS KIAPHEBOTO COMA ITPH PA3HBIX TEMIIEPATypax M CMEHE TEMIIEPaTypHOTO PEXHMa.
[Ipn aHamu3e BIUSHUS TEMIIEpATyphl HA MPOLECC SMOPHOHATIBHOTO PA3BUTHUS BBISIBIEHO, YTO IIPO-
JOJDKUTENFHOCTD HAYaIbHBIX CTaIUH Pa3BUTHS H3MEHSETCS] HE3HAYUTENBHO, 8 CHIDKEHHE CKOPOCTH
SMOpHOTreHe3a B CBSI3U C TIOHKEHUEM TEeMIIEpaTyphbl COOTBETCTBYET MO3JHUM 3TalaM pocTa 3apo-
JBIIIA, YTO MOXET OBITh OOYCIJIOBJIEHO ajanTaliel K BBUIYIJICHUIO B HanOosee OIaronpHsTHBIX
yCIOBUsIX. BrInonHeHo onrcanue sMOpPHOHAIIBHOTO Pa3BUTHSI U pOCcTa SMOPHOHOB M NPEATHYHHOK
KJIapueBoro coma. B xozne smOpuorenesa BblaeneHsl MOpQoIoruyeckre pU3HaKU, KOTOPbIE JIETKO
UICHTUHULIUPYIOTCS ¥ OTPAXKAIOT Ipoliecc MopdoreHesa. Y CTaHOBICHO, YTO MPOJOKUTEIEHOCTD
SMOpHOreHe3a KJIapueBoro coMa, Kak U OTJEIbHBIX €ro CTaAnui, BO3pacTaeT ¢ yMEHbIICHHEM TeM-
nepatypsl BoJbl. B pesynbraTe NMpOBENEHHBIX HCCIEOOBAaHHWN OBLIO BBIIBICHO, YTO IPOMOIDKH-
TEIHHOCTh YMOPHOHAILHOTO PAa3BUTHSI KIIAPUEBOTO coMa cocTaBisgeT 1822 4. [Ipoananu3npoBaHb
pe3ysnbTaThl HAOMIONEHWH 3a IOBEACHHEM M MOP(OTreHE30M MNPEITHIHMHOK KIAPHEBOTO COMa
IIPH BBIJICP)KUBAHUU B HCKYCCTBEHHBIX YCIIOBHSIX.
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BBenenue

AdprkaHckuii (KJIapHEBBIi) COM SBISETCS ITEPCIIEKTHBHBIM O0BEKTOM IS BEIPAIIMBAHUS B HHIY-
CTPUATBHBIX YCIIOBHSIX. Pa3paboTKu 10 ONTHMM3AIMY BHIPAIIMBAHUS KJIApUEBOTO COMa B YCTAHOBKAX
3aMKHYTOTO BosocHaOkeHus mpoBojsaTcs Ha bBHOb «Karampauk» [1]. B paborax [2, 3] oTMedeHo,
4TO B TPOIECCE PA3BUTHS PHIO U3MEHSIOTCS MX OMOJIIOTMYECKHE OCOOCHHOCTH W OTHOIIEHUS C BHEII-
Hell cpenoif. B wactHOCTH 3TH 0COOEHHOCTH OBIITH JaBHO OTMEUEHBI HCCIIENOBATESIMHI B BHJIE TEOPUH
MIEPUOAMYHOCTU pa3ButTus peid [4, 5]. HecMOTps Ha pa3muvHbIC MOAXOJBI K UACHTU(DHUKAIIMYA TPAHUI]
TIEPHOIOB Pa3BUTHS PHIO, SMOPHOHAIBHBIN TIEPHO PACCMATPUBAETCS KaK OJMH U3 BAXHEHIIINX MIEPHOIOB
B paHHEM OHTOTeHe3e PbI0. 3HAYMMasi POJib OTBOAMTCS SMOPUOHATHLHOMY TIEPUOTy B TEOPUH IKOJIOTH-
YECKHX TPYII PBIO [6], IO KOTOPO# amanTarwsi OpraHu3Ma phId K YCIOBHSAM Pa3BHUTHS, B IIEPBYIO OUepeb,
MPOUCXOJUT Ha BAXKHBIX JKOJOTMYCCKUX 3TaraxX 3MOPHOHAIBLHOrO pa3ButHs. Ilepnoy; sMOpHOHATBLHOTO
Pa3BUTHS YHUKAJIEH B IUTaHe MOP(OTeHETHYECKOTO 3HAYEHHS POCTa M Pa3BUTHL. TaK, epBble CTaIun pa3-
BUTHS U PaHHHE ATallbl OPraHOreHe3a MPOTEKAIOT MPU OTCYTCTBUU pocta [7]. M3ydeHue sMOpHOHAIEHOTO
neproa nMeeT O0JbIIoe 3HAYeHNE KaK C TEOPETHIECKOH, TaK U ¢ IPUKIIATHON TOUKHM 3peHns. Tak Kak
BOTIPOCHI AMOPHOreHe3a KJIaPHEBOro coMa ClIiabo OCBEIICHBI, IIEPCIIEKTUBHOCTh HCKYCCTBEHHOTO BBIPAIIH-
BaHMS KJIAPHEBOT0 COMa MpejoNpeiersieT EPBOCTENIEHHOE H3ydeHre 3aKOHOMEPHOCTEN PAHHETO Pa3BUTHSL.

! Tly6mukanus moarotoenena B pamkax peammsammm 13 FOHIL PAH, Ne rp. 01201354245 ¢ wucnonme3opanueM YHY «MYK»
TOHII PAH u BruopecypcHoii Komtekuuy penkux 1 ucuesaromux Buaos peid FOHLL PAH Ne73602.
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Ha ocHoBe suTepaTypHBIX TaHHBIX OMpENeNeHbl OHMOIOTHYECKHE XapaKTePHCTHKHA OHOIOTHH
knapueBoro coma (Clarias gariepinus, Burchell, 1822), u3ydeHsl ero moyiioBble HUKIBI, OCOOCHHOCTH
MMATaHUSA, OMOJIOTHS Pa3BUTHS, MOJOOpaHa METOAMKA BBIpAIIMBaHUS IJIEMEHHOTO MaTepmaina [3—6].
B MeHblIe#i cTeneHn ocBelIeHbl BOMPOCH MOP(o- U TUCTOTeHEe3a KJIAPUEBOT0 COMa Ha SMOPHOHATIBHOM,
JUYMHOYHOM M MAJIbKOBOM JTamax pa3BUTHA. 3aKOHOMEPHOCTh W 0Opa30BaHME OCHOBHBIX CHCTEM,
TaKuX KaK HEPBHAs, SHAOKPHUHHASL, MOYEBBLACIUTENbHAS, U UX (YHKIMOHAIbHAS CKOPPEIMPOBAHHOCTh
IPaKTHYIECKH HE OCBEIIEHBI B JINTEPATYPHBIX MCTOYHMKAX. CBeneHHs 00 MHIMBHIYaTbHOM Pa3BUTHH
OpraHu3Ma KJIapHeBOTO COMa, ero TpeOOBaHMIX K YCJIOBUSM CpPE/bl Ha Pa3IMUHBIX 3Talax pa3BUTHS
HEOOXOAMMBI IS OTPEISIICHHs TTapaMeTPOB, KOTOPHIE IMO3BOJIAT 00ECIIEYNTh BHICOKYIO A(()EKTHB-
HOCTh HCKYCCTBEHHOT'O BOCTIPOM3BOJICTBA JaHHOTO BUa [§].

Llenv pabomsi — N3y4NTH U IPOAHANTN3UPOBATH MIPOJODKUTEIFHOCTH SMOPHOHAIBHOTO Pa3BUTHS
knapueBoro coma (Clarias gariepinus, Burchell, 1822) npu uckyccTBEeHHOM BBIpALIMBaHUM, ONpee-
JUTh W3MEHEHUS B CKOPOCTH IPOXOXICHMS CTaqUi SMOPHOHAIBHOTO Pa3sBHTHS KJIAPHEBOTO COMa
IpU pa3HOM TEMIIEPATYPHOM PEKUME.

Matepuajbl 1 MeTOAbI HCCIEA0BAHMI

HccnenoBanne 0cOOEHHOCTEH SMOPHOHAIBHOIO PAa3BUTUS KIApUEBOIO COMa IIPOBOJMIOCH
Ha 0aze FOxHOTO HaywyHOTro LeHTpa Poccuiickoii akageMun HayK, a Takxe Ha 0aze Kadeapsl aKBaKyJIb-
Typsl U pbIOOJIOBCTBA ACTPaxaHCKOTO TOCYNApCTBEHHOIO TEXHHUYECKOTO YHHBEPCUTETAa B IEPUOJ
¢ 2016 mo 2019 rr. B paboTe Ucmoib30BaH KOMIUIEKC METOIOB: HXTHOJIOTHUECKUX, THAPOJIOTHYECKHX,
CTaTUCTUYECKHUX. MaTepHuaioM AJIs UCCIIEIOBAHUS CILYXKHIJIN 3MOPUOHBI KJIAPUEBOI0 COMa OT MOMEHTa
OILUTOIOTBOPEHHS /10 BBUIYIUICHUS, PEUIMYMHKY, THYMHKY, MaJbki. VHKyOalust mpoBoIuiIach B armmna-
parax Belica 10 MOMEHTa BBUIYIUICHHS, 00BEM MPOAHATIM3UPOBAHHOIO MaTepuaia coctasii 10 ThIC. IIT.
[HoToMcTBO OBLIO MOYYEHO OT MPOM3BOAUTENEH KIapUEBOro coMa B Bo3pacte AByX JjeT. COOTHOIEeHNE
CaMIIOB M CaMOK, yJacTBOBABIIMX B HEpecTOBOM Kammanuu, Obuto 1:1. IlomydeHHyI0 OT caMOK HKpY
OIJIOAOTBOPSUT CYXHUM CIIOCOOOM B T€UEHHE JBYX MHUHYT, 3aTeéM OOECKJICHBalM TaHHHOM B TE€UYEHHE
40 munyT. IlonydyeHue NONIOBBIX IPOIYKTOB M MHKYOALUs IPOBEICHBI 10 OOLIETIPUHATHIM METOANKAM
npu TemnepaTtype Boasl 25,5 u 28,3 °C [9]. Ilpu 370l ke Temmeparype JUYMHKHU BBIIEPKUBAIOTCS
JI0 BBIXOJ]a MX HA «IUIaB». B mepBele CyTKU NpH nepexofie Ha 3K30I€HHOE IUTAaHUE JIMIMHKH [OIy4atoT
CTapTOBBIC JKMBBIE KOpMa — HaymInychl Artemia salina. Kopm BHocunu B konnuectBe 100 % ot Guo-
Macchl TnarHOK. K 10-M cyTkam xommdecTBo kopMma ymenbmanu co 100 mo 80 %.

[IpoOs1 nocie Gpukcauy NPOCMaTPUBAIH 107, OMHOKYJIAPHBIM MHUKPOCKOIIOM, HE(HUKCHPOBaHHBIX
NpeJIMYMHOK NoMelnany B yamky Iletpu u onpenensuin craauto pa3BuTHs. s KOHTPOJIS THIPOXU-
MHYECKOI0 M TEMIIEpaTypHOTIO p&KMMOB B anmnapartax Beiica mpoBoaninchk U3MEpeHUs: TEMIIEPATYpPHI,
Kuciopoza u ypoBHs pH Bojbl Kbl yac.

Pe3yabTarsl ucciaeqoBaHuii

Hamu Ha muKyOauuio npu pazHoM TemmnepatypHoM pexxume (25°C u 28°C) ObuTH 3aJ105KEHBI 1BE
MIAPTHH MKPHI OT Tpon3BoauTenieil. [lepen Hagamom dKCIepuMeHTa HEOIUTOMOTBOpEHHAs MKpa (Ha Pa3sHBIX
JTanax pa3BUTHs) ObUIA UCCIIEA0BAHA T10]] OWHOKYJIISPOM.

Imanvt IMOPUOHATIBHOZ0 NEPUOOA PAZBUMUA KIAPUEBOZ0 COMA (Pa3sumue 3apoobiuia 6 000-
noukax). Ilepsoviii sman — Habyxanue, oOpa3oBaHHE TIEPUBUTEIIMHOBOTO TIPOCTPAHCTBA U OJIACTOIHC-
Ka, MPOJIOJKUTEIBHOCTH dTana 0—20 muH. MkprHKa HEOBOJHEHHAS B TIEPBHIC MUHYTHI MTOCIIE OILIOJIO-
TBOpeHus. Jlnamerp ukpunku 1,2—1,3 mm (puc. 1).

Puc. 1. Crangus HaOyxauusi: / — 000J104Ka KJIETKH; 2 — IEPUBUTEITIMHOBOE POCTPAHCTBO
bes okpacku; ysenuu. 1x 40
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CrieyeT OTMETHUTB, YTO MPOAODKUTEIBFHOCT MIEPBOTO 3TAIa Pa3BUTHS NP Pa3HBIX TEMIIEpaTypax
oTmMyanach ¥ coctasuia 20 MuH npu temmnepatype 28,5 + 0,5 °C, 25 mun npu Temneparype 25,5 + 0,5 °C.

Yepes 2 MUH TIOCIIE OIUIOIOTBOPEHHS U IIOMEILEHHUS UKPBI B BOLY MEX.IY KEITKOM B 000JI0YKOH
TIOSIBJIICTCS IPOCBET — IEPUBUTEIUTMHOBOE MPOCTpaHCTBO. [1o okoHuaHMM HaOyXaHWs NKPHHKA CTAaHOBHT-
cs Ha TpeTb Oonblue. OMHOBPEMEHHO ¢ HaOyxaHHeM oOpasyeTcst 61acTOIUCK HAa AaHUMAIBHOM IIOIIOCE HK-
PHHKH.

e

Puc. 2. Cragus o6pa3zoBanus Oiactoaucka: / — 000109Ka KIETKH; 2 — OJIACTOINCK.
bes okpacku; ysenuu. 1 x 40

Bmopoti sman s3MOpHOHATILHOTO Pa3BUTHS KJIAPUEBOTO cOMa — ApoliieHne OacToancka 10 oopaszo-
BaHMA Omactysbl. [IpomomkuTensHOCTE BTOpOro dtana — 60 MuH, Ipu HU3KOW Temmeparype — 1 4 25 MuH,

(na 25 muH nonsire). B Bo3pacte 33 MHUH HacTymaeT ctagus IpoOJeHus, MOsSBIsETCs mepBas 00po3aa,
Jesiast 0JacToAKUCK Ha 1Ba Oyiactomepa (puc. 3, a).

ced

a o 6 2

Puc. 3. Cragus npobienusi, oopa3oBaHus ABYX (a), 9eThIpex (6), BOCBMH (8), IECTHAIIATH KIETOK (2).
Bes okpacku; ysemma. 1x 40

Crenyromasi 60po3za MpOXOJUT MEPIEHIUKYISIPHO U IenuT oba Omactomepa. Yepes 60 muH

OT MOMEHTA OIUIOI0TBOPEHNST HKPHHKA TIEPEXOANT B CTaIHIO MOPYIHI (puc. 4, a), depe3 85 muH (Tipu TeM-
nieparype 25,5 + 0,5 °C) ukpuHKa BCTymaeT B CTaIUI0 OJIaCTYIIHI.

@9

a 7]

Puc. 4. O6pazoBanne Mopynsl (@), 6rxactyisl (6). be3 okpacku; yBemnda. 1% 40

Ha craguu BoceMu 651acTOMEPOB OTXO COCTaBUA 2 % OT YMCIIa BCEX HKPHUHOK.

Tpemuii >man >MOPUOHATEHOTO PAa3BUTHS KIapUEBOI0 cOMa — o0pacTaHue KenTKa OiacToaepMoit
(TonoBMHA KeNTKa 0XBadeHa OJIacToepMOil), TPOAOILKUTEIHHOCTH 3Tara OKoIo 2 4 (85 MUH IpH TeMIie-
parype 28,5 °C u 205 mus nipu 25,5 °C). lacTpymsanus HaunmHAETCS ¢ 00pacTaHus XKelTKa 01acToaepMoit
B Bo3pacte 100 muH. [losBnsercs 3apoxbimeBbiii Banuk (puc. 4, 6). Ha aTol cragum nmpoHCXOAMT
rubenhb OTUIOOTBOPEHHBIX MKPUHOK: 3 % mpu 25,5 °C u 4 % npu temmeparype 28,3 °C. OxoHuaHuE
racTpyJISIUN W 3aMBIKaHHE >KENTOYHON MpOoOKH (01acTOmop) MPOWCXOMAT B Bo3pacte 3 4 25 MUH
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npu temmeparype 28,3 °C, B Bo3pacte 4 u 45 mun npu 25,5 ° C. biactonepma MOKphIBaeT BCIO IO-
BEPXHOCTb JKEJITOYHOI'0 MEIIKa, Kpasi 01acToIopa CMbIKAIOTCA, KEJITOYHAs [IpoOKa ncde3aeT. 3a4aTok
TeJla 3apo/Iblllla CBOEH pacIIMPEHHON I'OJI0BHOM YacThi0O HAUMHAETCS HA aHUMAaJIbHOM TOJIFOCE U 3aKaH-
YHBAETCS XBOCTOBOM YaCThIO HAa BETETATUBHOM IIOJIIOCE.

Yemeepmuitl sman — TAQQPepeHINPOBKA TOJOBHOTO U TYJOBUIIIHOTO OT/eJNa 3apobliia (Hauu-
HaeTcs CEeTMEHTAIMs Tella SMOPHOHA), TPOIOJDKUTENBHOCTE dTana — 4 1 20 muH. Yepe3 7 9 45 munH
II0CJIE OIUTOJOTBOPEHHS TEJIO 3apO/IBILIa OXBATHIBAET OAHY TPETH JKEJITKA, uepe3 8 U 18 MUH — TpH ISTHIX
OKPY>KHOCTH kenTKa (npu temmeparype 28,5 °C; npu 25,5°C — uepes 8 u 45 mun) (puc. 5).

1\_;;‘ \/2
f .

\

Puc. 5. luddepeHnnpoBKa roJIOBHOTO U TYJTOBHUIITHOTO OT/IENA 3apOIbIIIa;
1 — Teno 3apoapIia; 2 — CEeTMEHTAIIHS TOJIOBHOTO OT/eNa 3aposima. be3 okpackm; yBenmd. 1% 40

OO0pa3oBaHue TIa3HBIX My3bIped W HAYaJO CErMEHTAllMH ME30ACPMBI HAa COMHUTHI MPOHCXOAMT
mpu 28,3 °C 10 u 45 mun, npu 25,5 °C — B Bozpacte 11 u 15 mun. B cpenneii yactu tena odpa3oa-
JHMCh 2 COMUTA, 3aMETHBI KOHTYPHI XopAbl. IlosiBIeHNe 1eneBuAHOro yriryoaeHus B 3ayaTKax ria3 —
Bo3pacT 12 u 28 mMuH. Me3onepma MpOAOIKAET CErMEHTUPOBAThCS, YMCIO MYCKYJIbHBIX CETMEHTOB
yBenmuumiIoch 10 12 comutoB. Ilpu Hu3Ko# Temneparype (25,5 °C) takue npeobpa3oBaHUs IPOUCXO-
1T gepe3 12 1 58 MuH.

Ilamuoiti sman — 000c0O0JICHEE XBOCTOBOTO OTHENIa M Hadajo JABIKCHHS 3apojblmma (TIpoIo-
JKEHHE CErMEHTAMH TYJIOBUILHOTO OTAeJa, TEJIO 3apojbllla coBepuIaeT ciadble JBMKEHUS BHYTPH
o06omouku (puc. 6).

a 7]

Puc. 6. O6ocobneHe XBOCTOBOTO OT/eNa (a) M HaYaJio IBYKEHUS 3aposbima (6):
1 — TOJIOBHOM OTHEN 3apoabllia; 2 — XBOCTOBOU OT/aeN 3aposima. be3 okpacku; yBenud. 1% 40

JKentouHblii Memok mpuoOpeTaeT TPyMIEBUAHYI0 (OPMY, KOHYHK XBOCTa BBITSIHYT, 3aXOJUT
10 TOJIOBEI. J[BmKeHMs aMOproHa U cepaueOnenue HaunHaroTcs yepe3 14 1 10 mun (850 MuH), mpu
HHU3KOH Temneparype (25,5 °C) — uepes 14 1 40 mun (880 MuH) mocine omrogoTBopenus (mpu 28,5 °C).
3apoIbIi YBETUYMIICS U 3aMIOJTHUII IOYTH BCE IPOCTPAHCTBO SHIIA.

Lllecmoii sman — BeIX0]1 SMOpHOHA M3 000JIOYKUA. DMOPHUOHATIBHBIN TIEPUOJT PA3BUTHS KIIAPUEBO-
ro coma B obomouke mimutcs ot 18 a 15 mun (1 095 mun) mpu temmeparype 28,5° C mo 22 4 15 mun
(1 335 muH) pu Temrieparype 25,5 °C, MpomoDKUTEIBHOCTD BBIX0/Ia M3 000JI0YKH cocTaBmia 4 1 (240 MuH)
1 4 14 30 MUH COOTBETCTBEHHO.

CrnexyeT OTMETHTD, YTO 32 BECh SMOPHOHAIBHBIA MEPHOJ Pa3HUIA B CPOKAX HACTYIUICHHUS TO-
CIIETyIOIINX JTAllOB B paccCMaTpHUBaeMbIX BapHaHTaxX cocTaBisuia oT 4-20 MHH Ha HadalbHBIX ATamax
pa3Butus 10 30 MHH Ha KOHEYHBIX JTAlax Pa3BUTHUS KJIAPUEBOTO COMA.

JlMHAa BBUTYNUBINIUXCS JTHYUHOK cocTaBisiia 3,05-3,58 mMm (B cpeanem 3,32 £+ 0,16 mm). Mop-
(hoornyeckue XapaKTEpPUCTUKN BBUTYITUBIIMXCS JIMIYMHOK OBUTM OJMHAKOBBIMH, I[BET TeIa OBLT 30J10-
TUCTO-XKEITHIM U MOIYIIPO3pPauHbIM, 0€3 MTUrMeHTaud. JKeNTOUYHbIH MEIIOK OBbLI 3€JICHOBATOTO I[BETA
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u Tipo3padnHbiid, oobemom 0,80 + 0,31 MM, BBITSIHYT BIOJIb Bcero Tena. CerMeHTanys Tejia 3aKOH4YeHa.
I'maza Gonblve, HE MUTMEHTUPOBAHBI U JIWIIb CHU3Y MMEIH HEOOJBIIOE YEPHOE MUTMEHTHOE IIST-
HBIIKO. POT HE OBLI OTKPHIT, a TOJIOBA HAKIIOHECHA K JKEJITOYHOMY MeEIIKy. [IuieBapuTenbHbIi TpakT
MPeACTaBIsu CO00M KOPOTKYIO TPYOKY 10 3aJHEH 4aCTH JKeATOYHOro Mmeinka. Yepes 2 4 mocje BbLIyII-
JICHWsSI TOJIOBAa OTAEISIACH OT JKEITOYHOTo Meinka. KpoBooOpailieHue Ha 3TOM 3Tare pa3BHTO Clado,
MPEJICTABJICHO TOJIBKO MYIbCUPYIOIIUM CEPAIIEM, COCTOSIIIUM M3 3a4aTKOB JKEIyJ0YKa U MPEICePaus.

Ilocmamopuonanvuolit nepuod pazsumus Kiapueeo2o coma. IIpeaTudvHKA KIapUEBOro coMa
Ha PaHHUX CTAJUAX Pa3BUTHA 00J1a1al0T OTPUIATEIbHBIM (DOTOTAKCUCOM. J1JIs paHHEro 3Tara MoCTIM-
OpuroreHes3a KJIapueBOT0 COMa XapaKTEPHO HAYaI0 Pa3BUTHS MHUIECBAPUTEIBHON CUCTEMBI U, KaK CJIe/I-
CTBHUE, HU3Kas aKTHUBHOCTHh (hepMeHTOB. JInunHkaM peid ¢ HEeCHOPMUPOBABIICHCS MUIICBAPUTEIBHOMN
CHCTEMOH, K KOTOPBIM OTHOCHTCS appHKaHCKHI COM, HAa paHHHUX CTaJIUSAX MTOCTIMOpHOTeHe3a HEOOXOIIMbI
JIETKOJIOCTYITHBIC OSJIKK C HU3KOI MOJICKYJISPHON MacCOM.

B nepBbie cyTku mocie BbIXoJla U3 O0OJIOUKH MPEIIUYUHKA HAXOJSATCS B COCTOSIHUM TOKOS
B T€YEHHUE 6 Y, IMUTAFOTCS 3a CUET JKEJITOYHOIO MEIIIKa, PEUMYIIECTBEHHO JIXKAT Ha JHE, 3aTeM HAYHHAIOT
COBepIIaTh MOCTYMATENbHBIC IBUKCHUS Ha JIHE OacceiiHa (puc. 7).

Puc. 7. [lpeqynunHka KjIaprueBOTO coMa: MEepBbIE CYTKH

Ha BTOpBIC CyTKH IOCTE BBIX0JIa U3 000JIOYKH MPEUIMINHKY TIepEIlIH Ha CMENIaHHOE TUTaHHE,
3a CYET JKEITOYHOIO MEIIKa U MEJIKHMU KOPMOBBIMH O€CIIO3BOHOYHBIMH, JKEITOYHBIN MEIIOK Pacco-
caicsa Ha 30 %, poT OTKpPHIT (pHC. 8).

Puc. 8. [IpennmuanHka KIaprueBOro coma: BTOpble CyTkH. be3 okpackm; yBenmd. 1% 20

[pennmunnuka npuodpeTaeT crnocoOHOCT ABUTATHCS TOYKaMH. Yepes 7 4 HaOIogancs BBIXO
Ha «wuiaBy. [IpeaTMuMHOYHBIA TepHo] KIapHeBOr0 COMa JOCTATOYHO KOPOTKHH, MPOIOIDKHTEIHHO-
CTBIO 2—3 CYTOK.

Ha tpetbu cyTku ®enTouHsl Memok paccocaics Ha 70 % (puc. 9).

Puc. 9. JInunHka KJIapueBOro coMma: TPEThH CYTKH. be3 okpacku; yBemud. 1x 20

Ha YCTBCPTHIC CYTKH JINUMHKA KIIAPUECBOI'0 COMaA IMOJIHOCTLIO MEPEILIa Ha BHCIIHEC ITUTAHNUC (pI/IC. 10)

138



Du3zuonozusn u GuoxXuMus 2udPoOOUOHMOE

Puc. 10. JInunnka xnapuesoro coma: Bo3pact 10 cyrok. bes oxpacky; ysenuy. 1% 20

JIMTenbHOCTh IMYMHOYHOIO IIepHo/ia KJIapueBOro coMa cocTaBisieT 14 cyToK Ipu ONTHMAalb-
Holt Temnepatrype 28,5 °C u 15 cyrok npu 25,5 °C; manpkoBblil nepuon anurca 30 u 32 1HA cooT-
BETCTBEHHO. 110 MPOAOIKUTENIEHOCTH SMOPHOreHe3a U 1O CPOKaM BBIX0Ja CBOOOIHBIX IMOPHOHOB
[I0Ka3aTeJIM HE BBIXOJWIIN 3 IIpeJiesibl HOPMATUBHBIX. IIpOLleHT ypoiuBbIX SMOPHOHOB (HEJOpa3BU-
THe KabepHOH KPBIIIKH, HEJOPa3BUTHE XBOCTA, TOJIOBBI M TUIABHUKOB) OBbLIT HEOONBIIUM U COCTABHII
3,2 % B mepBoM 1 4 % BO BTOPOM CIIyqae.

3aki0ueHue

[lonmy4eHnbie B X0/le POBEIEHNS IKCIIEPUMEHTOB TAHHBIE O Pa3BUTHM KJIAPUEBOTO COMa TOBOPST
0 TOM, YTO IPOMCXOIJIO CHIKEHHE CKOPOCTH 3MOPHOHATIBHOTO Pa3BUTHS MpH Temneparype 25,5 °C; npu
temrieparype 28,5 °C pazBuTre mpoxouio OsicTpee, Ho Tpu 28,3 °C BeDKHBaeMOCTh Oblita BhIme Ha 1 %.

[Ipoucxoauno CHWKEHHE CKOPOCTH 3MOpHOreHe3a, CBA3aHHOE C TOHIKEHHEM TeMIIepaTyphl
Ha TO3/IHUX CTaJMsIX Pa3BUTHA 3apojibiiia. TakuM 00pa3oM MPOUCXOAMIIA afanTanus B 0ojee Oyaro-
MIPHUSITHBIX yCITOBHSIX.

HabGnronmanich paHHue U IOCTAMOPUOHATIbHBIC U3MEHEHUs, ObUM clenanbl otorpaduu ¢ 20 MuH
rocnie ortonoTBoperns. Koaddumument Beixoga coctaBmil 82 % mpu KOHTPOIUPYEMOW TeMIepaType
28,5+ 0,5 °C. Ilpu temmeparype 25,5 +0,5 °C on coctaBmi 85 %. Drtambl IMOPHOHAIBHOTO, TIOCTAIMOPHO-
HAJIHOTO M JIMYMHOYHOTO pazButus C. gariepinus ObUH 3a(pUKCUPOBaHBI (POTOCHEMKOI C yBEIMYEHHEM
40x. bputo ompezeneHo BpeMs Mepexoa Ha CMEIIaHHoe, a 3aTeM Ha dK30TeHHoe mutanue. [Iponomkurens-
HOCTh CTaJIni SMOPHOHAIIEHOTO Pa3BUTHS SIBJISICTCS BAKHEUIIINM ACIICKTOM B KHU3HCHHOM IIMKJIC PHIOBI.

B pesynbrare mpoBeeHHBIX UCCIIEIOBaHMA OBIIO BBISBIEHO, YTO MIPOJODKATENIEHOCTD SMOPHO-
HaJBHOTO Pa3BUTH KIAPUEBOTO cOMa BHYTPH 000J0YeK cocTaBiseT 18 4 15 mMuH mpu Temmepartype
28,5 °C u 22 4 15 muH npu temnepatype 25,5 °C. Bplio BBINOJIHEHO ONMUCAaHME POCTa M Pa3BUTHS
SMOpHOHOB KiapueBoro coma. OmpeneneHsl MOp(OIOrHYecKrue TNPU3HAKH, CBHIAETEIHCTBYIOIINE
0 MOCJIe0BaTEIbHOM HACTYIUIEHHH CTaIHi Ipolecca MopQoreHesa.

[Ipu BeIIEpKVMBaHWH B O0JIee HU3KOW TeMIepaType IPONCXOANIO0 YBEIHYSHHE TPOIOJIKUTEIh-
HOCTH SMOPHOHAIBHOTO PAa3BUTHS KIAPHUEBOTO COMa.

B cTatbe oTpaxeHbl JaHHBIE 00 U3MEHEHUM CKOPOCTU Pa3BUTHS NPU MHKYOAIIMU U BBIJCPKHUBA-
HUW B Pa3HBIX TEMIEPaTypPHBIX peknMax. HauanbHbIe cTamuu pa3BUTHS MPH Pa3HBIX TEMIEPATyPHBIX
PeKUMaxX W3MCHSUIMCh HE3HAYMTEIIHHO, T. K. MPOUCXOJUIIO TIPUBBIKAHKE K JTAHHBIM yclioBusiM. HecmoTpst
Ha YBEJIMYCHUE MPOJIOJDKUTEIIBHOCTH 3MOPHOTEeHE3a ITPH MHKYOAIuK B HU3KO0M Temrieparype (25,5 °C)
BBIXOJT )KH3HECIIOCOOHBIX AIMOPHOHOB ObLT BhIIIEe HA 3 %. MHKYyOaIms mpu TemMreparype HIDKE TeMIie-
pPaTypHOTO ONTHMYyMa JJAHHOT'O BHJIA Ja€T BO3MOXKHOCThH MOJYYUTh JKU3HECTOMKOE MOTOMCTBO, aJiall-
THPOBAHHOE K CMEHE TEMIIEPAaTypHOTO PeKUMa.
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FEATURES OF EARLY ONTOGENESIS
OF CATFISH (CLARIAS GARIEPINUS, BURCHEL, 1822)

E. N. Ponomareval’z, U.S. Aleksandroval’z, T. S. Gridinal’z, A. A. Kuzov'

! Federal Research Centre The Southern Scientific Center of the Russian Academy of Sciences,
Rostov-on-Don, Russian Federation

? Astrakhan State Technical University,
Astrakhan, Russian Federation

Abstract. The article presents a research of the features of embryonic development of clarid catfish
(Clarias gariepinus (Burchell, 1822)) conducted at the Southern Scientific Centre of the Russian
Academy of Sciences in the period 2016-2019, as well as at the Department of aquaculture
and fisheries of Astrakhan State Technical University. The aim of research is to analyze the duration
of embryonic development of the clarid catfish (Clarias gariepinus, Burchell, 1822) in early onto-
genesis during artificial reproduction, as well as to study changes in the rate of development
of clarid catfish at different temperatures and changes in temperature regime. When analyzing
the influence of temperature on the embrional development it was found that duration of the initial
stages of development changes slightly and the decrease rates of embryogenesis due to a decrease
in temperature corresponds to the late stages of the embryo growth, which can be explained by the adap-
tation to hatching in the most favorable conditions. A description of embryonic development and growth
of catfish embryos and pre-larvae is given. During embryogenesis, morphological features that are
easily identified and reflect the process of morphogenesis are identified. It has been found that the dura-
tion of embryogenesis of clarid catfish, as well as its individual stages, increases with a decreasing
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water temperature. As a result of the research, it has been inferred that the duration of embryonic
development inside the shells is 18-22 hours. The results of observations on the behavior
and morphogenesis of pre-larval clarid catfish kept in an artificially formed system are analyzed.

Key words: clarid catfish, embryogenesis, eggs, germ, embryo, pre-larvae.
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