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Mema. [ocnidumu ce30HHY OUHAMIKy MOop@o-ghiziono2iyHUX MOKA3HUKI8 MO0sa100i Kopona
AYCKamMoe2o, Wo supowysascs 8 ymosax TapomceKko2o pubHozo eocrnodapcmea [HinponemposcbKoi
obaacmi.

Memoouka. Mopgo-gizionoziyHi 0ocnidreHHa Ybo20oaimoK ma 00HOPIYOK KOpomna ayckamozo
BUKOHGAHI 3a 3azanbHonpulHamumu memoodukamu. Mopgo-gizionoziyHi NOKA3HUKU Y yb020aimoK
Koporna eu3Ha4yanu y KiHyi eezemauiliHozo nepiody; y OOHOPIYOK — Mpu pPO38AHMAMEHHI
3UMy8aabHO20 cMasy.

Pesyaobmamu. [lpedcmasneHo OaHi MopgponoziYHUX MOKA3HUKIB, IHOeKcis opaaHis,
KoegiyieHmie 820008aHOCMI Ma 2eMamos02iYHUX MOKA3HUKI8 KPosi Ub020/1iMOK ma 0OHOPIYOK
Koporna syckamozo, W0 eupouwysanuce y TapomcbKomy pubHomy zocriodapcmei. CmaH Kposi
O0HOPIYOK KOpona XapaKmepu3yembCA BUCOKOK  KifbKicmio — epumpoyumis, nioguweHum
KOMIbOPOBUM MOKA3HUKOM, BUCOKOI WBUOKICMIO OCIOGHHA epumpoyumis, 3HUMEHHAM emicmy
nimgpoyumie 3 nidsuweHHAM YacmKu HelimpoginbHUX 2paHyaoyumis 8 nelikoyumapHit popmyni ma
36inbWeEHHAM MoHoyumie. 3MiHU napamempie eemamosoziYyHo20 npoginto Mon00i Kopona
AYCKAMOoR20 €8i0YUMb PO HAABHICMb MEeB8HUX 3Cysi8 y MOKA3HUKAX Kposi icaa 3umoso20
ympumaHHsA. HalimeHwi nokasHUKu iHOeKcie ycix opaaHie 8i03HauyeHi y pub, sunosaeHuUx Ha8ecHi, Wo
€ HOCMIOKOM BUCHAMXEHHA OP2GHi3My nicasa 3umiesni. 3MeHWeHHA KoegiyieHmie s2o0o8aHocmi 3a
®ynemoHoM ma Kaapk MOACHIKMbLCA 8MAUBOM cmpecy Ha idionozivHuli cmaH opeaHiamy pubu
nicsaa 3umosozo nepiody. LocnioxeHi mopgo-gizionoziyHi MOKA3HUKU KOPONa ayCKamozo c8ioyame
npo docmammHili cmyniHe niGzomoeKku pubonocadkosozo mamepiany 00 3umiesi, wjo 3abe3nequno
8UCOKUU 8iI0COMOK li020 BUMUBAHHA.

Haykoea Hoeu3Ha. Bu3HaueHi iHOeKcu 8HympiwHix opeaHie ma eemamosnoziyHuli npoine
Ub020/iMOK Ma 00HOPIYOK KOPOMNaA /aYCKaMOo20, W0 8upouwysasca 6 30Hi pubHuumea fligHi4Ho20
Cmeny 30 eKCmeHCUBHOK mexHosoziero. [JocnioneHi mopgo-gizionoziyHi MOKA3HUKU 3asiexame 8id
Ce30HHUX YUHHUKIi8 ma xapakmepu3yroms izionoziyHuli cmaH mosodi Kopona.

MpakmuyHa 3Havyumicme. OMPUMGAHi pe3yabmamu MOXymos Oymu BUKOPUCMAHIi 045
000amKo80i OyiHKU AKOCMi ma 3a2as16H020 cMaHy pubonocadkoso2o Mmamepiasay Kopona.

Knwuoei cnoea: moao0b, Kopon sayckamuli, 3umiens, pubHe 2ocrnodapcmeo, I(HOeKcu
BHYMPIWHIX Op2aHi8, 2eMamos102iyHi MOKA3HUKU.

© N. 0. KopkeHeBcbKa, T. C. LWapamok, C. O. Mywwur, 2019
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Purpose. To investigate of the seasonal dynamics of morphological and physiological
parameters of scaly carp juveniles reared under the conditions of the Taromske fish farm in the
Dnipropetrovsk region.

Methodology. Morphological and physiological studies of the young-of-the-year and yearlings
of the scaly carp were carried out according to conventional methods. Morphological and
physiological parameters of carp young-of-the-year were determined at the end of the growing
season; yearlings — during unloading of the wintering pond.

Findings. The presented data shows morphological parameters, indices of organs, condition
factor and hematological parameters of the young-of-the-year and yearlings of the scaly carp reared
in the Taromske fish farm. The blood condition of carp yearlings was characterized by a high number
of red blood cells, increased color index, high erythrocyte sedimentation rate, a decrease in
lymphocytes with an increase in the proportion of neutrophils in the leukocyte formula and an
increase in the number of monocytes. Changes in the hematological profile parameters of scaly carp
juveniles indicate the presence of certain changes in blood parameters after wintering. The lowest
indices of all organs were observed in fish caught in the spring, which is a consequence of body
depletion after wintering. The reductions in the Fulton and Clark condition factors can be caused by
the effect of stress on the physiological state of the fish body after the wintering period. The
morphological and physiological parameters of the scaly carp indicated a sufficient degree of the
preparation of fish juveniles for wintering that ensured a high survival rate.

Originality. The indices of internal organs and hematological profile of this year and yearlings of
scaly carp grown in the fishery zone of the Northern Steppe by extensive technology were determined.
The investigated morpho-physiological parameters depended on seasonal factors and characterized
the physiological state of carp juveniles.

Practical significance. The obtained results can be used for additional assessment of the quality
and general condition of carp seeds.

Key words: juveniles, scaly carp, Taromske fish farm, wintering, indices of internal organs,
hematological parameters.
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Lenob. UNccnedosame Ce30HHYHO OUHAMUKY MOP@O-(hU3u0A02UYHbIX MoKazameneli Monoou
Kapna dYewylyamoeo, 8blpaujusaemo2o 8 ycao0eusx Tapomckozo pelbHozo  xo3sAlicmea
JHenponemposckoli o6aacmu.

Memoduka. Mopgo-gusuonozuyeckue uccnedo8aHUS Ce20/1emKo8 U 20008UKO8 Kapna
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Yewyliyamozao  8bIMOAHEHbI 10  0bwenpuHaAMsiM  mMemodukam.  Mopgo-gusuonoauyeckue
oKazamesnu y ce20a1emKko8 Kapna onpedensnu 8 KOHYye se2emayuoHHo20 nepuoda; y 20008UK08 —
npu paszpysKe 3UMoeanbHo20 npyoa.

Pe3syabmamel. [IpedcmasneHbl OaHHbIE MOpgoao2udeckux nokasamenel, UHOEKCO8 0p2aHos,
KoaghpuyueHmos ynumaHHOCMU U 2eMamosio2uveckux rokasamenel Kposu ce201emKos U
20008UKO8 Kapna Yewyliyamoao, evipaujusaembix 8 TapoMcKom pelibHom xo3alicmee. CocmosHue
Kposu 20008UKO8 KApa Xapakmepu3syemcs 8bICOKUM KOAUYECMB80OM 3pUmpoyumos, noselieHHbIM
UBEMHbIM MoKa3amesiem, 8bICOKOLU CKOPOCMbIO 0CEOAHUA 3pUMPOYUMO8, CHUMEHUEM COOEePHaHUSA
AumMgoyumos ¢ nosviweHuem 0osau Helimpogunos e nelikoyumapHol ¢opmyne u yeeauvyeHUem
MOHOUUMO8. M3MeHeHUS napamempos 2eMamos02u4ecko20 Npoguas Mmoaodu Kapna Yyewyldyamozo
cgudemesnscmayem O HAAU4UU oOnpeodeseHHbIX CO8U208 8 MOKA3AMensAxX Kposu rocsae 3UMHe20
codepxcaHua. HaumeHswue nokazamesnu UHOEKCO8 8CEX OP2AHO8 ommeyeHbl Y pblb, 8bl108/EeHHbIX
secHol, umo Aensemca caedcmeuem UCMOWEHUA OP2aHU3MA M0CAe 3UMOBKU. YMeHbWweHue
KoaghpuyueHmos ynumaHHocmu no ®yasmoHy u Kaapk 0OBACHAIOMCA 8AUSHUEM cmpecca Ha
¢husuonozauyeckoe cocmosHue op2aHu3ma peibbl nocae 3umHez20 nepuodd. NccnedosaHHele mopgo-
husuonozuYeCKUE MOKA3amMenu Kapna Yewyld4amozo yKa3biealom HA O00CMAMOYHYH CMmerneHb
nod20moeKu pbibonocadoyHo2o Mamepuana K 3umosKke, ymo obecrieyuno 8bICoKul npoueHm e2o
BbIHUBAHUA.

HayyHasa Hoeu3Ha. OnpedeseHbl UHOEKCbI 8HYMPEHHUX Opa2aHo8 U e2emamosoau4eckuli
npogusnes ce2onemkos u 20008UKO8 Kapna 4yewyliyamozo, sbipaujusaemozo 8 30He pbibosodcmesa
CegepHoli Cmenu no 3KcmeHCUusHoli mexHono2uu. MccnedosaHHbie Mopgo-u3uono2udeckue
MoKa3amesnu 3a8UCAM OM Ce30HHbIX haKMOopPoe8 U XapakKmepusyrom (hu3uon02udecKkoe cocmosHue
MOs100U Kapna.

Mpakmuyeckasa 3Hayumocme. [lonyyeHHble pe3yabmamel Mo2ym 6biMb UCMOA63080HbLI 05
donoaHUmMenbHol OYyeHKU Kayecmaa u obuje2o cocmosaHus pelbonocadoyHo20 Mamepuana Kapna.

Knroueeble cnoea: monods, Kapn 4vewylivyamell, 3umoeKa, peibHoe xo3alicmeo, UHOeKCobl
B8HYMPEHHUX 0pP2aHO8, 2eMamosio2u4eckue nokasamenu.

IHHOCTAHOBKA INPOBJIEMU TA AHAJII3 OCTAHHIX
JOCJIIZKEHD I ITYBJIIKAINIA

Jis eKoOHOMIKM YKpaiHH BaKJIMBY MPAaKTHUHY 3a/ady SIBISE COOOI0 BHBUCHHS
BIUTMBY HETaTUBHUX (PAKTOPIB HABKOJMWIIHBOTO CepeloBUINa Ha (i3i0JoTiduHUil CTaH
pub, BUPOIIYBaHUX B YMOBAaX PHOHUIIBKUX ITiJIPHEMCTB.

Koporn — Tpanumiiinuii Ta mepcrneKTHBHUN 00’€kT puOHHLTBA B YkpaiHi. [lpu
TOBapHOMY BHPOIIyBaHHI MOJIOJII KOpPOIIa BEJIMKE 3HAYCHHS Ma€ TMepiojl 3UMIBII, KOJIH
puba 3a HU3BKUX TEMIeEpaTyX BOIM MPAaKTHYHO IPHUIHHSE KUBUTHCS Ta CTAa€ OLIBII
Bpa3JIMBOIO JI0 3aXBOPIOBaHb Ta Mapas3utiB. JlocHimKeHHS KpOBi J103BOJISE€ BU3HAYUTU
ajlanTariiiiHi MOXIUBOCTI pHO B YMOBaX KOHKPETHHUX BOJOWM. 3MiHH B CHCTEMi KpOBi
BiTOOpaXKAIOTh aJaNTaIlil0 OPraHi3My pUO JO 3MiH 30BHIIIHIX 1 BHYTPIIIHIX (HaKTOpIB.
I'emaTomnoriuHi MOKa3HUKHU € BUCOKOCTIEU(PIYHUMH JIJIsI KOKHOTO BUAY 1 3MIHIOIOTHCS Y
BY3BKHX MEXKaX, 1[0 JI03BOJISIE BUKOPUCTOBYBATH iX Yy SIKOCTI iHIUKATOPiB 3arajgbHOTO
cTaHy opraHizmy [3].

Y 3B’s3ky 3 1LUM, JOLUIBHO 3aCTOCOBYBAaTH MeToJ Mopdo-dizionoriynux
MOKA3HUKIB, KU M03BOJsIE OMIHUTH (i3ioNOTidHMII CTaH OCOOMH 3 ypaxyBaHHIM
BIKOBOI Ta ce30HHOI crenudiku pubu. BimHocHa Maca JESKMX IKUTTEBOBAKIMBHX
opraiB (IMEYIHKH Ta HAPOK) J03BOJISIE MPOAHATI3YBATH CTaH OPraHi3My B IIJIOMY B THX
4y iHIKuX ymoBax [12, 18].

CaMe TOMYy OCOONHMBOI aKTyallbHOCTI Ha0yBalOTh JIOCIHIDKEHHS, TPUCBIYCHI
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BU3HAUCHHIO 3aKOHOMIpHOCTEH ajamTarii pu® 10 MIHIMBHX YMOB HaBKOJIMIIIHBOTO
CepeIoOBHIIA.

BUALTEHHSI HEBUPILIEHUX PAHIIIE YACTHH
3AT'AJIBHOI ITPOBJIEMU. META POBOTH

[poTsroM ocTaHHIX pOKiB y Hayli HaOyBae BEIUKOTO 3HAYCHHS ITHTAHHS
BUBYEHHS KPOBi pUO SK IHTETpaJIbHOTO MOKA3HMKA, SIKUHM JTO3BONSE MPOCTEKUTU CTAH
OpraHiamy, HWOro OCOONMBOCTI (YHKIIOHYBaHHS Ta BIUIMB HABKOJHITHHOTO
cepeloBUIIa. AJie, HE3BaKAlOUM Ha YHUCIEHHI AOCIIDKEHHS 3 reMarosiorii puou,
KIJIBKICTh JIOBIIKOBMX JAaHUX IPO aHali3 KpoBI Moioai pubu HemoctaTHa [2, 7).
Oco0nHBO 1I€ BiIMIYa€ThCS Yy JaHUX, IO BiI0OpakaloTh T'eMaTOJOTIYHWUU Tpodisib
MOJIOJII KOPONOBUX pHO, BPaxOBYIOYM OCOOJUBOCTI (pi3WKO-reorpadiqyHoi 30HU
VYkpainu.

3uMOBHI TIepiol — OJWH 3 HANCKJIAJTHIIIUX IMEpioiB y JKUTTI pubd, 0COOIUBO
MOJIOJI, HA TMEPIIOMY POIli JXUTTA. BUMyIllIeHe rojioJyBaHHS B TEpPioa 3UMIBII IpU
HECTIPUATIIMBUX a0l0THYHUX YMOBaX IPHU3BOAUTH JIO BTPATH MAacH Ta OCIa0JICHHS
iMmyHOQi3ionoriuHoro crarycy [1]. Tomy 3umoctilikicTh puO, TOOTO iX 3IATHICTH
MPOTHUCTOSTH HECTIPHUATINBAM BIUIMBAM HAaBKOJIHIIHBOTO CEPEAOBHUINA Y 3MUMOBHU
mepiojl, BU3HAYAETHCS (PI3IOJIOTIYHUM CTAaHOM OCOOWH Tiepe]] 3UMIBIICIO, SIKHMA
XapaKTepPU3y€EThCSI TICBHUMH IOKAa3HUKAMHU, HANPHKIAA, BrOJOBAHICTIO, IHIEKCAMU
OpraHiB Ta TeMaTOJIOTIYHUMH MTapaMeTpaMHu KPOBI.

VYV 3B’A3Ky 3 IUM, METOI0 JOCIIKeHb OYJO0 JOCHIHKEHHS CE30HHOI TUHAMIKH
MOp(0-(]i3i0N0TriYHNX TMOKA3HUKIB MOJIOJI KOpOMa JyCKaToro, II0 BHUPOIILYBABCS B
yMmoBax TapoMmchekoro pudHOTro rocroapcTsa JJHinmponeTpoBchKoi 001acTi.

MATEPIAJIM TA METOJIH

Hocmimkenns npoogwaucs y 2018-2019 pp. Ha 06a3i Tapomcbkoro puOHOTO
rocronapctBa B JlHimpomeTpoBchKilh  oOmacti. Lle moBHocucTemMHe — puOHe
rOCIOJApCTBO, B AKOMY B JIlaHUM 4ac BUKOPHUCTOBYIOTbCA 2 BHUPOILIYBaJbHUX Ta 1
3UMYBaJIbHUHM CTaBH.

Martepianom Ans AOCHIIKEHb OYJHM LBOTONITKH Ta OJHOPIYKH KOpOIa JyCKaToro
(Cyprinus carpio Linnaeus, 1758). Ilpu o0070Bi CcTaBiB METOIOM paHAOMi3allii
Bigoupanu o 30-50 ex3. puo.

36ip Ta 00poOKy MaTepiay MPOBOIIIH 33 3arallbHONPUIHATIMA METOIUKAMH [8,
11]. JoBxuHy pud BU3HAYAIU 32 JOMOMOTOI0 INTAHTCHIUPKYIS 3 TOUHICTIO A0 1 MM,
3BaKYBaHHs TPOBOJWIA Ha CJIEKTPOHHHX Barax 3 TouHicTio a0 0,1 r. BusnaueHns
IHJICKCIB OpTraHiB 3IIHCHIOBAIN TPUPIBHIOIOYM Macy OpraHiB J0 Macd Tijia pubu [9].
Koedinientn Brogosanocti 3a @ynbToHOM Ta Kiapk BU3Ha4alu 3riHO 3 METOAUKOIO

(8].

IToka3HWKH KpOBiI y ILOTOJITOK KOpOMa BH3HAYAK Y KIHI[I BEreTamiiHOro
Nepiofy; y OJHOPIUOK — MpPHU PO3BAHTAXKEHHI 3UMYBAJIbHOTO CTaBy. ['eMaToJOriuHi
JIOCTiKeHHsT Oa3yBajucst Ha BiOOpi MpoO KpoBi 32 PEKOMEHIOBAHUMH METOJIHKAMHU
[15, 17]. BinGip mpo6 KpoBi MPOBOAMIM 3 XBOCTOBOT BEHH, IUIIXOM aMITyTaii cTebia
xBocToBOro miasis. [Ipodu dikcyBanu 3a gonomororo 0,2%-0ro po3ynHy renapuHy 3a
koHueHTpanii 1000 m.om./mia. Y KpoBi Kopoma BHU3HA4Yadd pPIiBEHb TI'eMOTJIO0iHY,
KOJIbOPOBUI TIOKAa3HWK, IIBHIKICTh OCIIAaHHS E€PUTPOIUTIB, KUIBKICTh EPUTPOIIHTIB,
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KIUJIBKICTh JICHKOIUTIB Ta JeHKOIMTapHy (GOopMyiIy 3a AOMOMOIOI I'eéMaTOJIOTi4HOTO
aHamizaropa «Abacus 3 CT». KiibKicTh pI3HUX TpyNm JICHKOIUTIB BHPAXKAIH Y
BigcoTkax (%) [13].

OmnpallfoBaHHsl CTaTHCTHYHOTO MaTepiany MPOBOAWIMA 33 JOIMOMOTOK IMIPOTPaMu
«Excel» i3 makery «MS Officey.

PE3VJBLTATH JOCJLIKEHb TA IX OBI'OBOPEHHS

[HnuBinyanbHa MIHIHBICTH €KCTep €pHUX (BaroBUX 1 JIIHIMHWX) MOKAa3HHKIB, IO
XapakTepusyoTh (opMy Ta PO3MIpH Tijla pUOH, 3aJIEKHUTh BiJl KOMIUIEKCY a0l0THYHHX 1
O0ioTMuHUX  (PaKTOpiB  HABKOJMIIHBOTO  cepefoBuina. JImsd  OWIHKH  SKOCTI
pUOOTIOCaIKOBOTO Matepially BUKOPHCTOBYBAIHCS Taki MOp(QOMETpHYHI O3HAKH: Maca
pulM, abCONIOTHA JIOBXXMHA T, MPOMUCIIOBA JOBXHHA Tijla, BHCOTa Tia. B
pe3ynbTaTi MPOBEJACHUX JTOCIiPKEHh BCTAHOBIICHO, IIIO CEpEelHS Maca Tilia KOopoma B
OCiHHIH TIepion cknamana 24,83 + 2,25 r, abcomotHa goBxkuHa Tima — 11,50 + 0,36 cM,
npomuciioBa gosxuaa — 9,21 £+ 0,30 cMm, Bucota tima — 3,36 + 0,09 cM, muprHa Tija
— 1,72 £ 0,07 cm (Tabx. 1).

Tabnuys 1. MopdomMeTpuyHi NOKA3HUKM MOJIOAI Kopoma JIyCKAToro
Tapomckoro pu6Horo rocnogapersa (M + m, n = 30).

Table 1. Morphometric parameters of young carp scaly Taromsky fisheries (M
+ m, n = 30).

MNoka3Huku / OciHb 2018 / o, % .BeCHa 2019/ v, %
Parameters Fall 2018, M+ m Spring 2019, M+ m
Maca, r/ 24,83 42,25 55,07 20,99 + 1,41 50,40
Weight, g
Abcontotha poBxuHa, cm / 11,50 + 0,36 18,64 11,57 40,25 16,60
Absolute length, cm
Mpommcnosa AoxmHa, cm / 9,21+0,30 19,16 9,29 40,20 16,17
Industrial length, cm
Bucora tina, cm / 3,36 + 0,09 16,34 3,52+0,12 19,20
Body height, cm
Wwpuwa Tina,cm / 1,72 +0,07* 18,61 1,37 + 0,09* 31,86

Width of body, cm

MpumiTKa.* — pi3HULA MiXK NOKa3HMKaMK JOCTOBIpHa, p < 0,05.
Note: *— the difference between the indices is significant, p < 0.05.

Maca ogHOpIYOK KOpoIia BECHOIO 3MeHImiIacs Ha 15,47%; 1 3MiHa MOB’s3aHa 3
TPUBAJIUM TEPIOAOM TOJNOAYBAaHHS MiA yac 3uMiBii pubu. IlokasHukH abCoMOTHOI Ta
MPOMUCIIOBOi JIOBXKUHH Maike He 3MiHwiuch. lllupuwHa Tina Kopoma, HaBMaKH,
smeHnmwiach Ha 20,35% (P < 0,05).

OcCHOBOIO A7 OLfbII YITKOTO YSIBIEHHS NMPO OCOOJUBOCTI CTaHy pPUO MOKYTb
CIyTyBaTH 3aKOHOMIPHOCTI pOCTy iXHIX BHYTpIIIHIX oOpraHiB. BuBuYeHHS 1UX
3aKOHOMIPHOCTEH MOXJIMBE 3a JIOTIOMOTOK) METOy Mop¢o-(hi3ioNoTiyHuX 1HIEKCIB,
3aCHOBaHOMY Ha TOMY, LIO CIOCI0 Ta YMOBH XHTTSI PUOU TICHO MOB’sI3aHi 3 NESAKUMHU ii
MoponorivuanMu ocobnuBocTsaMU [18]. [HaekcH opraniB pud € TOKa3HUKAMH 3MiH, 110
BimOyBatoThess 'y Bogoiimi [10]. [yng pgocmikeHb aganramii puOW 10 BIUIMBY
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HaBKOJIMITHBOTO CEPENOBHIIA BUPAXOBYBAIMUCH 1HJIECKCH IEUiHKHU, CEpIs, CENe31HKU Ta
HUPOK Yy TIPOIICHTAaX BiJl MacH Tiia kopomna (Tabm. 2).

Tabnuysa 2. Mopdodizionoriui innexcu BHyTpilHiX opraniB MoJjoai kopomna
ayckatoro Tapomckoro pudHoro rocnogapcrsa (M £ m, n = 30).

Table 2. Morphophysiological indices of internal organs of young carp scaly
Taromsky fisheries (M = m, n = 30).

nP(:::::t}::s/ Facl)lczlzzsz,ol\:;lst/m cv, % Sprlis:gc :312;.,1;/1- m Cv, %
IHaekcm / Indexes:

— neyixka / liver 4,06 £0,29 35,22 3,56+0,21 35,89

— cepue / heart 0,38 £0,03* 23,83 0,26 + 0,04* 87,40

— cenesiHka / spleen - - 0,33+0,10 147,52

— Hupku / kidneys 1,12 +0,13* 37,93 0,76 + 0,04* 31,86

MpUMiTKa.* — pisHULA MiX NOKa3HWKaMK AocToBipHa, p < 0,05.
Note: *— the difference between the indices is significant, p < 0.05.

IHaeKC HUPOK € MOKa3HUKOM iHTeHCHU(iKanii 00MiHy pedyOBUH OpraHi3My, Ta BiH HE
OB’ sI3aHUM 31 301IbIIEHHSIM pyxoBOi akTUBHOCTI [10]. Y omHOpiYOK KOpoma iHIeKC
HUPOK 3HU3UBCS Ha 32,14% (P < 0,05) B mOpiBHSAHHI 3 IIHOTOJIITKAMH.

[Tics 3uMiBIi MOKa3HUK 1HAEKCY ceplis y Kopoma 3Hu3uBcs Ha 31,58% (P < 0,05)
B TMOpPIBHSAHHI 3 OCIHHIMHU MOKa3HWKAaMHU. 3 BIKOM Ta 301JbIIEHHSAM Macu Tina y pud
CIIOCTEPIra€eThCsl 3HWKCHHS PIBHS 1HIEKCY CEpIs, IO TOSCHIOEThCS 3MEHIICHHSM
CHEPreTHYHMX BUTPAT 31 3pOCTaHHAM po3Mipy pudu [12].

3aranpHUM TOKa3HUKOM 3a0€3MEeUeHOCTI OpraHi3aMy KOpMamH € iHJEKC IEeYiHKH,
SKMH TaKOX CIYrye IHAMKATOPOM HANpYXXEHOCTI EHEPreTMYHOT0 OOMiHy Ta
TOKCHUYHOCTI HaBKONWIIHLOTO cepenoBumia [10]. HaBecHi y ogHOpIYOK Kopora
JyCKATOTO CIOCTEpirajach TEHJCHINS 10 3MEHIIEHHS MMOKa3HUKA 1HJIEKCY MEYiHKA Ha
12,32%.

Innexc cenmesiHku BigoOpa)kae 3ajJeKHICTh OpraHi3My pUOHM Bill PI3HHX YMOB
CepelIoBHIIA, TOKCHKO3IB Ta CTPECIB PI3HOI NMPHUPOIH, PaJialliiHOTO HABAHTAXCHHS,
yMoB yTpuManH1 [14]. [Haekc cene3inku Kopormna micis 3uMisii ckinagas 0,33 + 0,10 1.

Ilepen mocagkol0 NBOTOTITOK Kopoma ixHIH KoedilieHT BroJoBaHOCTI 3a
®DynpTOHOM BiINOBIIaB HOPMI, Ta ctaHoBuB 2,84 [15]. Ilicis 3uMiBIIi BiH 3MEHIINBCS
Ha 13,38% (P < 0,05). Cmocrepiraiocs 3MeHIICHHs Koe(illieHTa BroJOBaHOCTI 3a
Knapk y onnopiuok kopona Ha 14,29% (P < 0,05) (puc. 1). Lli 3MiHH NOACHIOIOTHCS
BIUIMBOM CTpecy Ha (izionoriynuii ctaH opratismy puOH Micis 3MMOBOTO IEpioxy.

Bucoki MOKa3HUKHM iHAEKCY TEYiHKH IhOTOJNITOK KOpOIa BKa3yIOTh Ha aKTHBHE
HAKOTIMYEHHsI  3amaciB  HpIB 1 TIIKOreHy Ha 3uMOBHE mepion. OriHka
MOp(HOMETPUYHUX TMOKA3HUKIB Ta 1HAEKCIB OpPraHiB LLOTOJITOK Kopoma TapoMcKoro
PUOHOTO TOCHONAPCTBa CBIAYUTH IPO ONTHMAJIbHI YMOBH BHPOIIYBaHHS MOJIOJI
KOpoIa JIyCKaToro Ta HOro MiArOTOBJICHICTh A0 3uMiBIi. IIpo 1€ CBITYUTH 1 BUCOKHI
BHXIJ] OJIHOPIYOK Kopoma, 1o ckianaB 86%. HaiimeHin Noka3HUKH 1HIEKCIB yCiX
OpraHiB BiJ3HaueHi y puO, BWIOBJICHWX HABECHi, IO € HACTIJKOM BHCHAa)XCHHS
OpraHi3My HICIIs 3UMIBIII.
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Puc. 1. XapakTepucTuka MoJ01i Kopoma Jyckatoro TapoMckoro pudHOro
rocnogapcrsa, (M £ m, n = 30).

Fig. 1. Characteristics of young carp scaly Taromsky fisheries, (M =+ m, n =
30).

BronuB pi3sHOMaHITHHX 30BHIIIHIX Ta BHYTPIIHIX ()aKTOpiB MPHU3BOIUTH [0
BIJMOBiAHOI peakIiii opraxizmy, 10 Bi0OpakaeTbcs y 3MiHAX HOro reMaToONOTiYHUX
MMOKA3HUKIB. 3MIHH B CHCTEMi KPOBI JO3BOJISIOTH OIIHUTH HE TUTBKH (i310JIOTIYHHNA
CTaH pulH, a f BCTAHOBUTH CTYIIiHb CIIPHATINBOCTI YMOB HABKOJHITHEOTO CEPEIOBHIIA
(tabm. 3).

Tabnuys 3. Tloka3HMkH KpoBi Kopoma Jyckatoro Tapomckoro puoHOro
rocnogapcrea (M £+ m, n =5)

Table 3. Blood parameters of carp scaly Taromsky fisheries (M + m, n =5)

Mepiog poky / |lemorno6in, r/n/| Eputpountn, T/n/ Konboposuii LUOE, mm/roa /
The period of the Hemoglobin, Erythrocytes, T/I NOKasHuK / ESR, mm / hour
year g/l Color indicator
Ocinb 2018 /
+ + * + * + *
Fall 2018 57+6,84 2,6+0,17 0,72+0,01 1,67+0,33
Becta 2019 / 59 £ 6,50 1,9 +0,10* 1,03 + 0,05* 7,5+ 1,50*
Spring 2019
MpuMmiTKa.* — pisHMLA MiXK MOKa3HMKamM AOCTOBipHa, p < 0,05.
Note: *— the difference between the indices is significant, p < 0.05.
IBunkicte ociganns eputporurie (LLIOE) — Bigomuil, ane HecnenmdivyHwmiz

MOKA3HUK; BIH 3aJIGKUTHh BiJl BJIACTUBOCTEH OLIKIB IUIa3MH Ta 3apsAay MeMmOpaHu
€PUTPOLINTIB, 3MiH B CKJIaJi OUTKOBUX (pakiiid KpOBi, CIIBBITHOLIEHHS XOJIECTEPUHY 1
JNIENUTHHY, Bil KiTbKOCTi €PUTPOIMTIB B KPoBi. FI0T0 3HAYEHHS BUKOPHCTOBYEThCS I
IiarHOCTHKU 3aXBOPIOBaHb pUOW PI3HOMAHITHOTO T€He3y. 32 MOBITHUKOBHMHU ITaHUMH
g kopona LIOE xonuBaetbes B mexax 1,5—4,0 mm/roz [15] Ta 3a3Ha€e CE30HHUX 3MiH.
VY nporomitok kopoma jyckatoro noxasHuk IIIOE Bxoauts y 1i Mexi Ta cknagae 1,67
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mm/ron. 3HaueHHa IIIOE y omHOpidOK mHepeBHINye 3HAUYEHHS LBOTO IOKa3HUKA Y
poromiTok B 4,5 pasza (P < 0,05). Haifgacrime criocrepiraerses 30insmensas HHIOE mpu
PI3HMX 3alaNbHHUX MpoIecax.

KosnbopoBuii MOKa3HMK — 1€ CIHiBBIIHOMIEHHS MK KIUJIBKICTIO T'€MOIJO0iHy Ta
YHCIIOM EpUTPOLUTIB. BiH Mokasye cTyIiHb HACHYEHHS €PUTPOLUTIB reMorinobinoM. Lle
BaXXJIMBO 3HATH MPH JIATHOCTHUII 3aJyXH, IPH MOPYIMIECHHSX TIAPOXIMIYHUX PEKUMIB Y
BOJIOMIMax, NpU OTPYEHHAX 1 ypakeHHsSX pubO mapasutamu [4]. BecHsHe 3HaueHHs
KOJILOPOBOT'O MOKa3HMKA KPOBi KOpoma Oyno BHIIMM HiK OociHHE Ha 43%, ckiiafaiodu
1,03 (P <0,05).

I'emornobiHy HaNeXUTH PONb TPAHCIIOPTYBaHHS KUCHIO. Takok BiH 3abesmedye
CHEPreTHYHI TPOLECH JKUTTENISUIBHOCTI pub. ToMy 3HAaYeHHS IBOTO IMOKA3HUKA €
BaXXJIMBOIO CKJIAJ0BOIO (Di3i0JIOTIUYHOTO CTaHy OpraHi3sMy pHOM B HABKOJIHUIIHHOMY
cepenopunii. CepeHe 3HAUECHHS JAHOTO TOKa3HUKa cTaHoBMIO 58,00 £ 6,67 r/m, BMicT
remMoryio0iHy y KpoBi KOpoIia Hicis 3UuMiBIIi 3HaYHO HE 3MIHHUBCAL.

TonoBHa (YHKINIST €PUTPOIMTIB — MUXAIBHA; TAKOXK BOHH 3[IHCHIOIOTH TPAHCIIOPT
KHCHIO, BYIJIGKHCIOTO Tra3y (4acTKOBO) Ta aMIHOKHCIOT. TpHBANiCTh KHUTTS
SPUTPOITUTIB MOXe OyTH Oiibllle POKY, 1 1€ 3aJICKUTh BiJl IHTEHCHBHOCTI IXHBOTO
¢yukuionyBanHns [3]. KiibKicTh epUTPOLMTIB B KPOBI KOpOIA MIiCiA 3UMIBJI CKiIagaia
1,9 T/n ta 6yna Ha 26,92% (P < 0,05) MeHIIO10, Hi)XK y KOpomna /10 3UMiBJIi.

JletikonmTapHa (opMylia KpOBi JIyCKaTOro KoOpoma cTabili3yeThcs Ha TMEepuioMy
poui ¥oro skurTa. Ilporecw JeWKonUTONOE3y 3ajeXkaTh Bi aKTHBHOCTI PHOH i
TeMriepaTypu Boju [6]. Sk 70, Tak i micisl 3UMIBJII KPOB JyCKaTOro KOPOIIAa HOCHUTH
nimpoinauit xapakrep (puc. 2). PiBeHb MiMGOIUTIB Y IBOTOIITOK KOpPOMa JTyCKaToro
ctanoBuB 85,33%, a y ogHOpi4OK Kopora — 72,5%. Ilepion 3uMiBIi CyTTEBO BILTHBAE
Ha (izionoriunuil ctaH pudu, 30KpeMa 1€ BiOMBa€eThcs Ha JeHKouuTapHiil Gopmyi
KpOBI JIycKaToro kopoma. Tak, 3arajpHa KUIBKICTh JIM(OIUTIB y KOpOIa MiCIIs 3UMIBIIi
3MeHIryeThes Ha 15,03%, mo Moxe BKa3yBaTH Ha IIEBHE 3HIDKEHHS PIBHA IMYHITETY.

OciHb 2018 p. / Fall 2018 BecHa 2019 p. / Spring 2019
1% 1% 1% =
1% m]
12% ’ 5 15% 1% 2
m3 "3
4 4
L) m5

Puc. 2. Crnap 6inoi kpoBi MoJjioni kopona Jyckatoro Tapomcbkoro pudHoro
rocnogapcTea (n = 5): 1 — eo3uHo(inu, 2 — cermeHTHOsiAepHi HelTpodinu,
3 — naauukosiaepHi HelTpodinu, 4 — aimdounTn, S — MoHOLUTH.

Fig. 2. The composition of white blood carp scaly Taromic fisheries (n = 5):
1 — eosinophils, 2 — segmented neutrophils, 3 — rod-shaped neutrophils,
4 — lymphocytes, S — monocytes.
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HeiiTpodinu BUCOKOUYTINBI A0 3MiH BHYTPIIIHBOTO CEPEIOBHUINA, SIKi IOPYIIYIOTh
HOPMAJIBHY JKUTTEIISUTBHICTh OpPraHi3My puOH. 3a MaTOJOTIYHOTO CTaHy OpraHi3My
HEUTPOQIN BUAUIIIOTh B KPOB PEUOBHHH, IO XapaKTEPH3YIOTHCS OaKTePHIINTHUMHI,
AQHTUTOKCHYHMMHU Ta PEreHEpaTMBHUMM BJIACTHBOCTAMHU [16]. Ane 30imblIeHHS ix
KUTBKOCT1 CBITYHUTH PO BHCOKY (haronurapHy akTUBHICTH. [IporeHT eo3mHOQiNiB Ta
MAMIKOSIIEPHUX HEUTPOQIUIIB 3aIUIIUBCSI Y OTHOPIYOK Kopoma Ha piBHI 1%, ame
piBeHBb cerMeHTosAepHUX HelTpodiniB 3pic Ha 18,39%, cxiagatoun 15%. IlinBuinena
KUTbKICTh HEUTpOQLTIB, TOPIBHAHO 3 OCIHHIMH IOKa3HUKaMH, CBIJYUTH IPO
MOJJIMBICTB PO3BHTKY 3allaJIbHOTO TIPOIIECY B OpraHi3Mi puoH.

MoHouuTl € aKTHBHAMH (aronuTamy, OI0 XapaKTepPH3YIOThCS 3HAYHOIO
MirpaniifHoro 3paTHiCTIO. BoOHM OepyTh yuyacTh B peryidmii iMyHOreHe3y 1
rpaHyJjionoe3y. 3MiHH y KUIbKOCTI MOHOIIMTIB BHHHKAIOTh 32 HASBHOCTI TOKCHYHHUX
areHTiB B OpraHi3mi puOH, a TakoX 3a BIpyCHHX Ta Mapa3sUTapHUX 3aXBOPIOBaHb [5].
KinpkicTh MOHOIMTIB, IO BUKOHYIOTH (haromutapHy (QyHKIi0 B oOpraHizMmi puo,
JOCTOBipHO 30imbIIyeThes 3 1% Bocern 1o 10,5% (P < 0,05) y BecHsHumit mepioz.

BUCHOBKH TA NEPCIHEKTHUBHU INOAAJBIIOIO PO3BUTKY

TakuM YHHOM, 3MIHM TapaMeTpiB I'eMaTOJIOTIYHOrO MPO(dIa0 MOJIOAI KOpora
JYCKaTOTO CBiJTYUTH MPO HASBHICTH MIEBHUX 3CYBIB y MOKa3HUKAX KPOBI MiCJIs 3MMOBOTO
yrpuMaHHi. CTaH KpOBi OJHOPIUOK KOpPOMa XapaKTepU3YeThCS BUCOKOIO KiJBKICTIO
€PUTPOIHTIB, IMiJBUIICHAM KOJHOPOBHUM ITOKa3HUKOM, BUCOKOIO NMIBHJIKICTIO OCIJTaHHS
€PUTPOLUTIB, 3HWKEHHSAM BMICTY JIM(OLUTIB 3 MiABUILEHHIM YacCTKU HEUTPODIILHUX
TPaHyJIOUUTIB B JIHKOIUTApHIN (GopMyi Ta 30UIBIIEHHSIM MOHOIMTIB. ['eMaTonoriuxi
MMOKA3HUKHW MOXXYTh OyTH BHUKOPHUCTaHI JUIS JTOJATKOBOI OIIHKM SKOCTI Ta 3arajibHOTO
(i310JI0TIYHOTO CTaHy PUOOTIOCAIKOBOTO MaTepialy KOpora.

Hocnimkeri Mopdo-dizionoriyni MOKa3HUKH KOpoIla JTyCKaToro CBiA4aTh IIpo
JIOCTATHIM CTYMiHb TMIiATOTOBKHA pPHUOOIOCAIKOBOTO Marepially 10 3HWMiBIi, IO
3a0e3MMe"nI0 BUCOKHI BIJICOTOK HOTo BrKUBaHHs. HaliMeHII TOKa3HUKH 1HIEKCIB yCiX
oprasiB Ta koe(ili€HTIB BroJ0BaHOCTI Bi3HA4eHi y pu0, BIJIOBJIEHHX HABECHI, LIO €
HACJIITKOM BUCHAXEHHS OpPTaHi3My ITiCJIs 3UMiBITi.
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