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OCOBJIMBOCTI IIABAJIBHOI 3JATHOCTI PAHHBOI MOJIOAI
KOPONOBUX PUB Y 3B'SAA3KY 3 ®OPMOIO iX TLIA

BcraHoBieHo, mo paHHI JHYMHKK KopomoBux pu0 (mmitka, Rutilus rutilus (L.); xpacHomipka,
Scardinius erythrophthalmug..); BepxoBonka, Alburnus alburnugL.); miockupka, Blicca bjoerkna
(L.); ripuak, Rhodeus amrus (Bloch); kopor, Cyprinus carpiolL.) xapakTepu3yoTbcs OJM3bKUMU
MOKa3HUKaMH MaKCHMaJIbHOI MIBUIKOCTI IJIaBaHHs, IO TOB s3aHO 31 CXOXicTio ¢opmu iX Tina. Y
npoleci NepeTBOPEHHS Y MajbKiB MOJOAb HaOyBae XapaKTEpPHUX IJIi CBOIO BHIY HPOMOPLiH, IO
00yMOBITIOE PI3HULIO Y iX MaKCHUMAIbHIN MIBUAKOCTI MJIaBaHHS: LIBH/IOK € MOJIOAb 3 BUJOBXECHOIO
(dopmoro Tisla (BEpXOBOIKA, IUTITKa), TOBUIBHINIOK — OKPYTJIa MOJIOJh KOpPOIIa Ta ripyaka.

Knouosi crosa: maxcumanvha weuoKicme niaéanHs, TUYUHKU, MATbKU, KOPONOGi pubu, popma miia

Po3BUTOK MPOMHUCIOBOCTI Ta 3pocTaiodi MOTpeOW y BOJOMOCTauyaHHI Ta €JIEKTPOEHEprii OCTaHHIM
4acoM TPH3BEIH JO 3aperyioBaHHs OLTbIIOCTI pidok cBiTy [12], y Kackaaum CTaBKiB mepeTBOpEHi
Oe3miu Manux pivok [4]. Lle cTBOproe cepiio3Hi MEPEeUIKOAM K Ui HEPECTOBUX MIrpamiil Il JHUKIB
puo, Tak i 11 CKOUyBaHHSA iX MoJioAl. 3HaYHa YacTWHA puld TWHE Micis MPOXOHKEHHS yepe3 TypOiHu
I'EC [11]. Kpim ToOro, BElHMKa KUIBKICTH MOJIOJAI pHO T'MHE YHACIHIJIOK MOTPAIUITHHS y BOgo3abopu
HIOMITOBHX CTaHIi# [6, 7].

3 MeTor 3axucty MojoAi puO B 30HI aHTPONOTEHHOTO CTOKY HEOOXiJHa HasBHICTh
prO03aXUCHUX CHOPYI, IO HUHI PETIaMeHTYEThCSI HOpMaTHBHUMU JokyMeHTamu JIBH Ykpainu [13].
Hns xopekTHOi iX poOOTH Ta PO3pOOKM HOBUX €(PEKTHBHIIIMX KOHCTPYKIIM HEOOXiZHO MaTu B
PO3MOpsIKEHH] JaHi Mpo IUIaBaJibHY 37aTHICTH Mononi pu6. I[lmaBanbHa 3maTHiCTE pubd — 1e
KOMITJIEKCHA XapaKTePHCTHKA, IO BKIIOYAE B ce0e KUIKOBI, MAaKCUMaJIbHI 1 KpelcepchKi MBUAKOCTI
miaBanHs [10]. L[i moka3HWKM BHM3HAYAKOTh 3AaTHICTH PUO MPOTUAIATH MOTOKAM BOIH, a TaKOX
TpuBamicTh ix mnepeOyBaHHA Ha Tedii pi3HOi IBHUAKOCTI. LlpOMY NUTaHHIO MPHUCBAYEHE Halle
JOCIIIKEHHS.

MarepiaJ i MeTOIH T0CTiTKEHD

V wiii poOOTi BUMIpIOBaIM MaKCUMaJbHY HIBUAKICTH IUIaBaHHS (200 KPUTHYHY IIBHIKICTH Tedii) —
OJIMH 3 HAallBXKJTMBIIIIMX MMOKA3HUKIB IUTaBAIBHOI 31aTHOCTI pHb [8, 12, 15].

Jlocnmii BUKOHYBAJIMCh y CHELIAIbHOMY BHIOBXEHOMY akKBapiyMi, B SIKOMY 3a JIOTIOMOTOIO
HOMITA PEryJIbOBAaHOI TMOTYKHOCTI CTBOproBaiu Tewito [1]. 3a MakcMMaibHy MIBUAKICTH IUIaBaHHS
HpUIMaITU MOYAaTOK 3HECEHHS pPUOU MIOTOKOM YH TIepexis 11 10 peKuMy KHIKOBOT IIBUAKOCTI.

ExcriepuMeHTH NMpOBOAWIM 3 paHHBOK Mononaro (eramum B—G, Bik O+) kinbkox BHIIB puO
pOAMHHM KOpONOBHMX, a came: IwiniTku 3Bu4aiiHOi Rutilus rutilus (L.), kpacHomipku 3BHYaitHOT
Scardinius erythrophthalmugL.), BepxoBoaku 3Buuaitnoi Alburnus alburnus(L.), mmockupku
eBponeiicekoi Blicca bjoerkna(L.), ripuaka eBpomeiickkoro Rhodeus amrus (Bloch) ta xopona
3puyaitnoro Cyprinus carpiaL.
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Marepian ans EKCIEPUMEHTIB OTPUMYBAJIM Pi3HUMH crocoOamu. JIMYMHOK Ta MalbKiB
OinmpIIocTi pud BiAOHpany 3a JOMOMOTOI0 MaJbKOBOTO CayKa y MPUPOJHUX BOAOHMAX: MOJIOJb TUIITKH
BiJUIOBIIIOBAIM y TPaBHi-UepBHi, BEPXOBOAKH — Y JIMIHI-CEpIHI y MpHOEpexHii MiNKOBOIHIN 30HI
pycioBoi AinsHKY p. JHINPO; MOJIOAL KPAaCHOMIPKH, TipUyaka Ta TIIOCKUPKH BiJJIOBIIOBAIN Y YEpPBHi-
TUIMHI Ha npuOepeXHUX AiNSHKaX piuku Bith, mpaBoOepexnoi mputoku JHinpa. Y mabopatopHHX
yMoBax OyJi0 BUBEICHO JIMYMHOK KOpOIMa: IITYYHO 3aILTiJHEeHY iKpy iHKyOyBaiu y anaparax Betica.

Excnepumentn 3piiicHioBanu y 4—5 miaxoniB mpoTsaroM mepioxy B 4—6 TIKHIB, BiaOupaoun
KO>KHOTO HACTYITHOTO pa3y y THX € MicUAX OUIBII MiIpOCiTy MOJOAB A0 AOCSTHEHHS HEIO JOBXHUHHU
18-30mmMm (eran F-G).

Pe3yabTaTi A0CTiIKeHb Ta IX 00roBOpeHHS

[InaBanbHa 3MaTHICTE PUO 3aIEXKUTH BiJl HU3KU (DaKTOPiB, cepe SIKMX BAXKIUBY POJb Bilirpae gpopma
tina [3, 9, 12]. PanHi JIMYMHKK JOCHIPKEHHX KOPOIMOBUX pPUO MOP(QOJIOTiUHO Iyke CXOKi i
MOYMHAIOTh TOMITHO 3MIHIOBAaTHCA TIJABKM TP TEpexoli OO cTaiii ManbKa, KOJH MOCTYIOBO
(dopMyOThCsl BUIOCHCIU(IUHI O03HAKW, NMpUTaMaHHI nopociauM ocoduHam [5]. ITi3HI nuymMHKM Ta
MaJIbKH BEPXOBOAKH XapaKTEPU3YIOThCs HaiOLIbII MporoHucToro ¢opmoro Tina. Hami B pagy Bin
“mporonuctoi” n0 “BumoBXkKeHOi” Ta «OKpyrioi’ (GopMH Tiia iILyTh IUIITKA, KPACHOMIPKA, TUIOCKUPKA,
KOPOII Ta Tip4aK; OCTaHHIH y mpolieci po3BUTKY, Ha etanax E—G,na0yBae Hall0inbI okpyriux Gopm.
PosrnsiHeMo pe3ynbpTaTé eKCiepuMEHTaIbHUX JOCITIKEHb IBUAKOCTI TIaBaHHS MOJIOA1 pHO B IIbOMY
MOPSIZIKY.

Hdns momoni BepxoBoaku po3mipom 5,5-17,5 mm (etamm B—F) moka3HUKM KpUTHYHOT
HIBUKOCTI Teuil craHoBmM Bix 6,7 mo 38,4cm/c (puc. 1).
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Puc. 2.3anexHicTh Vimayl) y itk Rutilus rutilus
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JociipKkeHa MOJIOb IUTITKH Mana po3mipu Bix 6,5 mo 18,0mm (etamu C;—G). MakcumanbHa
MIBUKICTH ITABAHHS JIMYMHOK Ta MAJIbKIB KOJIMBAIAch B Mexax 5,8—-32,7cm/c. (puc. 2).

JIsist TMYMHOK Ta MaJbKiB KpacHomipku po3mipom Bix 5,0 o 19,5mm (eranu B—G) kputnuna
MIBHAKICTH Tedii craHoBmiIa Bif 4,2 10 26,3cm/c (puc. 3).
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Puc. 3.3anexHicTh Vma(l) y kpacuomipku Scardinius erythrophthalmus

Morop rwiockupku poamipom 5,0-17,@mm (erarm B-G)nocsirana kprrmuuroi nswkocti 7,0-26,mic (pric. 4).
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Puc. 4.3anexHicTb Vma(l) y miockupku Blicca bjoerkna
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Puc. 5.3anexHicth Vma(l) y Kopoma Cyprinus carpio
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JInuanHKKM Ta MambKU KOpOIMaA, 3aisHi B eKCIepuMeHTax, Manu po3mipu Big 6,0 no 30,0 mm
(etammm C;—G). OTpuMaHi 3HauCHHS MaKCHMaJbHOI MIBHIKOCTI IiaBaHHs ctanoBwin 4,6—31,9cm/c.
(puc. 5)Momnoap ripuaka posmipom 7,5-17,5mm (etamm D;—G) mocsirana MakCUManbHOI IIBUIKOCTI
wiaBaHHs Bif 8,910 22,6¢m/c (puc. 6).
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Puc. 6.3anexHicTh Vima{l) v ripuaka Rhodeus aarus

JocmimkeHi BUAM puO MOMITHO BiAPI3HSUIMCH MiXK COOOI0 3a TOKa3HUKAMU MaKCHUMAallbHOI
HIBUJKOCTI IUTABaHHS HA PI3HUX eTamax po3BUTKY. JIJis 3py4YHOCTI MOPIBHSHHS PO3MiCTHMO
3aJICKHICTD Vmad(l) U1 MoITOIi BCiX AOCTIIKEHUX BHIIB Ha oHOMY rpadiky (puc. 7).
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Puc 7.3anexHicTh Vma{l) 1t MO0 ISIKUX BUJTIB KOPOTIOBUX PUO

3 00’eauanoro rpadika BHAHO, IO NMPH Mamux posmipax (5—7 MM) MIBHOKICTH ILIaBaHHS
JUYMHOK MaJl0 BIAPI3HAETHCS MDK BHIAAMH — JIHIT 3aJI€KHOCTI MPAaKTUYHO CXOAAThCA abo
MEPECIKaIThC MiK c00010. Biu3pKi 3HaYCHHS MIBUAKOCTI IIABAaHHS HA HAMOIIBII PaHHIX eTarax
OHTOTCHE3y MOXKHA MOSICHUTH JiBoMa (akropamu. [To-miepiie, hopma Tija paHHIX JIHIHHOK Y Oaratbox
BHJIIB Ty’)KE€ CXO0XKa, 1 CYTTEBO BIAPI3HATHUCH 32 (HOPMOIO MOJIOMb MOYMHAE Y TIPOIECi MiIPOCTaHHS,
KOJIH TIOCTYIOBO (POPMYIOTBCSA O3HAKH CXOKOCTI Ha mgopociux ocoomn [5]. IMo-mpyre, mpu manmux
po3Mipax Tija Ta 3a HAsABHOCTI IMUPOKOI IUTABIEBOI CKIANKH, (hopMa JTUYMHKH Majlo BILTUBA€E Ha ii
rigpoguHamiuHmit omip [2], ToMy MaKCHMaJIbHO MOK/IMBA IIBUAKICTE IIaBaHHS APIOHUX JTHYUHOK HE

ISSN 2078-2357Hayk. 3amn. Tepuor. Hail. nea. yH-Ty. Cep. Bion., 2017 Ne 4 (71) 81



I'TAPOBIOJIOI'TA

MOX€ BIJIPI3HATUCH CYTTEBO. 3 MiIAPOCTAHHAM JHMYMHOK Ta HAOYTTS XapaKTEepHOI I KOKHOTO BUAY
(dhopmH Tina 3’ IBIAETHCA TOMITHA PI3HULS Y IX TIaBaJIbHiM aKTUBHOCTI.

JIMuMHKM Ta MajJbKUd BEPXOBOJKH, SIKi BUSBWINCH HAWIIBUALIMMHU y TOPIBHAHHI 3 1HIIUMH
BUIaMH, XapaKTePU3yIOTHCS HAHOINBII MPOTrOHUCTOIO (POPMOIO Tina, M0 MiABHILYE HOro OOTIYHICTS,
3HIKYIOUH T1IpOANHAMIYHHUH OMIp 1 JO3BOJISIIOYH JIMYMHKAM PO3BUBATH OUIBIY HIBHIKICTb.

Haii0inpm 61U3pKO0I0 10 MOJIOZI BEPXOBOJAKH 32 MOKa3HUKAM KPUTUYHOT IIBUAKOCTI BUSBHIIACH
IiTka, opma Tijla sKOi TOCUTh BUAOBKEHA, ajieé MEHIIOI Mipolo, HiXK y BEpXOBOAKH. [lokazHUKH
IUIaBANbHOI AKTUBHOCTI MOJIOAI KPAaCHOMIPKH 1 IUIOCKMPKH OYyJiM CXOXi, IO MOXKHA IIOSICHUTH
BUCOKOIO MoAiOHicTIO (opMu ix Tina Ha eramax E—G, ska € Oinbm OKpyriior i KOPOTKOIO Y
MOPIBHSIHHI 3 BEPXOBOJKOIO Ta IUTITKOI0. MoJoAs KOpoma Ta Tipyaka y Mpoleci po3BUTKY HaOyBae
OinpII OKpyraux (opM, 3a paXyHOK HOTO TiApOJMHAMIYHMK Omip X Tijla € JOCUTh BHCOKHM, IIO
MEePEIIKOIKA€E IBUIKOMY IUIaBaHHIO, TOMY KPUTHYHA IIBUAKICTh Y HUX HAWHIKYA.

Jis  TOpiBHAHHS IUTaBaJbHOI AaKTUBHOCTI MOJIONI puO pI3HUX BHIIB MOXHA TaKOX
BUKOPHUCTOBYBATH HE MPsMI MIOKa3HUKU KPUTHYHOT IIBUIKOCTI Tedii, a BigHOCHI —I/C, ne | — nomxuHa
tina [10, 14]. 3anexHicTh BiJHOCHOI KPHTHYHOI LIBHIKOCTI BiJl PO3MIpY JOCITIDKEHHX pPHO
300pakeHo Ha puc. 8.
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Puc 8. 3amexHiCTh BiIHOCHOI KPUTHYHOI IIBUAKOCTI Bif po3Mipy Tiga pub (1 —
BEPXOBOJIKA; 2 —IUTITKA; 3 —KpacHoIipKa, 4 —IockupKa; 5 —koporr; 6 —rip4ak)

3 pmiarpaMu BUJIHO, IO HAWBUINI IMOKAa3HWKH BiJIHOCHOI INBHJKOCTI IUIaBaHHS IO BCiX
PO3MIpHHX Tpylax xXapakTepHi Ui MOJOA1 BEPXOBOJAKH. [HIII BUIU y MOPSAKY 3HWKEHHS BiTHOCHOT
MIBUJKOCTI TUIABAaHHSA PO3MICTHIIUCH MO-Pi3HOMY B 3aJIEXKHOCTI BiJl po3mipHoi rpynu. Hanpuknan, npu
po3mipi 6,5 MM HalfHMKYa BiJIHOCHA IIBHUJKICThH IDIABAHHS Y IUTITKH, mpote Bxke mpu 12,0 MM BoHA
MEPEeBAXKAE 1HINI BHUIM 332 [UM TOKa3HUKOM. 3arajioM, puOW BCiX MOCHIPKCHHX BUJIIB MOXHA
PO3IIIMTH Ha [Bi TPYNU: y MEpIIiid 31 30ibIIEHHSIM JOBXHHHU TiJla BiIHOCHA IIBUAKICTH 3pOCTaE, y
JpyTiil —3MeHIyeThes. Jlo mepiuoi rpynu BiJfHECEHO BEPXOBOAKY, IUIITKY 1 KPACHOMIPKY, A0 APYToi —
TUIOCKHPKY, Kopora i ripuaka. Jo mepiuoi rpynu BiTHECEHO BUAH, Y SKHX 31 30UIBIICHHIM JAOBXUHU
TiJa BUCOTa HOr0 3aJIMIIAETHCS BiAHOCHO CTaJo0, A0 APYroi TPYNH BiJHECEHO BHIH, TUIO SKUX Y
nporeci Po3BUTKY MOMITHO Kpyriimae. OTpuMaHi 3aleXHOCTI CBig4aTh Mpo Te, IO came (akTop
3MEHIIICHHS BUIOBKCHOCTI Tijla 00YMOBIIIOE 3HMKEHHS ITOKa3HuKa |/C.

BucHoBku

MakcuManbHa MIBUIKICTh ITUIABaHHS — IMOKAa3HHWK IUIABAILHOI 3/IaTHOCTI pUO, IO 3MiHIOETHCS
BITPOJIOBXK OHTOTEHE3y. PaHHI NTHYMHKU pUO XapaKTePU3YIOThCS OIM3bKUMHU 3HAYCHHSMU IBUIKOCTI
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IUIaBaHHs, OAHAK Y IMpOIeci MEepeTBOPEHHA Yy MAJbKiB Ta HaOYTTS XapakTepHoi ¢opMmu Tijna
3’ IBJISIETHCSI TOMITHA PI3HULA y TUIABANBHIN aKTUBHOCTI Pi3HUX BUIB.

Binpma mBUIKICTh IUTaBaHHS XapaKTepHa JUIs puO 3 BUIOBXKEHOIO (opMoro Tilla (BepXoBOKa,
IUTITKA), MOJIOAb OKpyrioi Qopmu (KOpor, Tipyak) BIiINOBIAHO XapaKTePH3YETbCS HIKYAMH
MOKa3HUKaMHU MIBHIKOCTI IUiaBaHHSA. Tomy (opMmy Tima MOXHa pO3IIIAJATH SK OJUH 3 OCHOBHHX
rizpoauHaMivHuX (HaKTOpPiB, LI0 BU3HAYAE TUIABAIBHI MOKIUBOCTI MOJIOII pUO.

Pesynpratn poOOTH MOXYTh MaTH TNPaKTHYHE 3aCTOCYBaHHS IS PO3pOOJIEHHS 3aXOXdiB 3
3axHUCTy MOJIOZI pUO BiA MOTpamuIsiHHSA y BOA03a00pH, OCKinbKH, 3rigHo 3 JIBH Ykpainu, kputuuna
MIBUIKICTh TeWil MOJIOII MPOMHUCIOBHX puUO po3MipoM Big 12 MM MOBHHHA BpaxoBYBaTHCh NPH
NPOCKTYBaHHI pPUO03aXUCHUX MPUCTPOIB.
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U. U. Abpamwox, C. A. Aghanacves, M. T. [Ipumauos
Wucruryt runpobuonorun HAH Ykpaunst

OCOBEHHOCTH INUTABATEJIBHOI CITOCOBHOCTH PAHHE MOJIOJIN KAPITOBBIX PhIb
B CBA3HU C ®OPMOM UX TEJIA

VYcTaHOBIICHO, YTO paHHUE JMYMHKU KaproBeix peid — miotBbl Rutilus rutilus (L.), xpacHomepku
Scardinius erythrophthalmu@L.), yknen Alburnus alburnus(L.), rycrepst Blicca bjoerkna(L.),
ropyaka Rhodeus amrus (Bloch) u kapma Cyprinus carpioL. — xapakTtepusyroTcsi ONU3KUMH
NOKa3aTeIsIMU MaKCUMaJbHOW CKOPOCTH IUIABAHMS, YTO CBSI3aHO CO CXOJCTBOM (hopMbI MX Tena. B
npouecce npeoOpa3oBaHUss B MajJbKOB MOJIOJb NPUOOpPETAaeT XapaKTepHbIE Ui CBOETO BHIA
NPOIOPLUK, YTO OOYCIaBIMBacT pa3HUIy B HMX MaKCUMaJbHOW CKOPOCTH IUIaBaHUs: OBICTpee
OKa3ajach MOJOJAb C yAJIuHeHHOW (opmoit Tena (ykies, IUIOTBa), MEAJICHHee — Ooyiee OKpyrias
MoJIoIb (Kaprl, ropyax).
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SWIMMING PERFORMANCE PECULIARITIES OF EARLY YOUNG ARP FISHES
IN RELATION TO THEIR BODY SHAPE

The paper presents the results of experimentaliestud determine the critical swimming speed
(CSS), one of the most important indicators of sminmg performance of fish. The early young fishes
(age 0+) ofCyprinidae family have been studied: roadRutilus rutilus (L.), rudd Scardinius
erythrophthalmug(L.), bleak Alburnus alburnug(L.), silver breamBlicca bjoerkna(L.), bitterling
Rhodeus amaru@Bloch) and carpgCyprinus carpioL. The larvae and juveniles of most fish were
caught in nature with a sweep net in May-Augusthi& Dnipro and its tributary the Vita. The carp
larvae were derived in laboratory by incubating #ngficially fertilized eggs in Weiss's apparatus.
Experiments were carried out in a special elongatpdrium, where a flow was created with the help
of a regulated power pump. The CSS was regardéigeasioment of fish being swept by flow or its
transition to the burst speed mode.

For the young bleak of 5.5-17.5 mm length, the C&%ed from 6.7 to 38.4 cm/sec. For the
young roach of 6.5-18.0 mm, the CSS fluctuated iwithe range of 5.8-32.7 cm/sec. For the larvae
and juveniles of rudd sized from 5.0 to 19.5 mne, @85S ranged from 4.2 to 26.3 cm/sec. The young
silver bream of 5,0-17,0 mm reached the CSS of28,0-cm/sec. The carp larvae and juveniles of
6.0-30.0 mm length reached the CSS of 4.6-31.9emmisor the young bitterling with the length 7.5-
17.5 mm the CSS ranged from 8.9 to 22.6 cm/sec.

The graph analysis of the results has shown thsmatl sizes (5-7 mm), all studied fishes are
characterized by close values of CSS, due to timdasity of their body shape. In the process of
transformation into juveniles, the young fisheswaeg the proportions that are characteristic fa th
adults, which causes the difference in their CSS.

The bleak, which turned out to be the fastest mmgarison to other species, is characterized by
the most elongated body shape, which increasestrgamlining, reducing hydrodynamic resistance
and allowing the larvae to achieve higher swimngpgeds. The bleak was followed by the roach, the
shape of which is quite elongated, but to a lessréxcompared to the bleak. Indicators of swimming
activity of the young rudd and silver bream werasel, which can be explained by high similarity of
their body shape, which is more rounded and slaripared to bleak and roach. The young carp and
bitterling in the process of development acquireamounded shapes, due to which the hydrodynamic
resistance of their bodies is rather high, whickvpnts fast swimming, hence their critical speed wa
the lowest.

The highest rates of relative swimming speed (Hedgth per second, RSS) in all size groups
were observed in bleak. Other species in ordereafrehsing the RSS have allocated differently
depending on the size group. For example, the @n5sime roach had the lowest RSS, but already at
12.0 mm it prevailed other species by this indica#ll studied species were divided into two
categories: in the first one, with an increasehm bbody length, the RSS also increased, in thenseco
group, it decreased. The first one combined blea&k¢ch and rudd, the species that keep relatively
constant body height while its length increases, skcond one included silver bream, carp and
bitterling, the species that become noticeably dednin the development process.

Therefore, the body shape can be considered a®fottee main hydrodynamic factors that
determines the swimming performance of fish. Tiseilts obtained may have practical application in
protection of young fish from entering the wateakes.
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