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Anomauia. Y cmammi 00cniodceHo 6nIU8 20/103ePHO20 8i6CA, HA PUOHUYLKO-
Oionociuni, eemMamonociuni ma OIOXIMIYHI NOKA3HUKU MOBAPHUX 2PYN KOPONi8, sK
00H020 3 KOMNOHEHMIB8 KOPMOCYMIULL, 3a PI3HO20 CNiBGIOHOUIeHHS, V payioni. Memoro
ekcnepumenmy Oy10 niO8UWEeHHs pUOONPOOYKMUBHOCMI CMABIE MA 3HUNCEHHS
3ampam KOpMY HA BUPOWSY8AHHS 3A805KU 3a0e3neyeHHIo Qiziono2iunux nompeo
MOBAPHUX 2PYN KOPONA 4epe3 3aCmOoCy8aHts 8 2001671 2071036PHO20 8i6Cd.

06 ’exkmom 0ocniddicenHs OYaU 08ONIMKU THOOIHCLKO20 JIYCKAMO20 U pamM4acmozo
8HYMPIUHLONOPOOHO20 MUNY YKPAIHCbKOI nopoou kopona. /s yvboco 3a memooom
ananocig 06yno cghopmosano mpu ekcnepumeHmanvHi epynu pub. Pubam nepuioi
odocnionoi epynu (3 1 qunws) 000amxo6o 800Ul 8 ckiad ocHosHo2o payiony 30 %
20J103epH020 8isca, pubam opyeoi docionoi epynu — 50 % eonozeprozco 6ieca, mpemii
2pyni 320008)8aiu KOPMOBY CyMiut be3 000asarnHsl 8isca.

Y pesynomami nposedenns 00cniodncernb, 008e0eHo, uo 000a8aH s 00 peyenmypu
KOPMOCYMIWI 207103€PHO20 8i6CA NO3UMUBHO GNIUBAE HA PUOHUYLKO-OI0N02IUHI ma
@izion02iuHi NOKA3HUKU MOBAPHO20 KOpona. Bcmanoeneno, wo Hatieghekmusniuum €
000amKoge 320008Y8aHHs 20/103epHo20 isca 6 kinbkocmi 30 %. 3okpema, 3a
000aBaHHs 4aACMKU 00 OCHOBHO20 pPAYIOHY 8I00YBAEMbCS 3POCMAHHA NOKA3ZHUKY
3aeanvHoi pubonpooykmuenocmi Ha 7,7 Y w000 noKA3HUKIE KOHMPOILHO20 CMABY, a
sumpamu Kopmy Hudxcuumu Ha 16,7 %.

Bmicm 2emoenobiny 6 kposi nepuioi 0ocniomoi epynu 0y uwuM U000
KOHMPOJIbHOI 2PYnU, a Makoic 00CMOGIpHO Oinbuioro 0Yl1a KilbKiCmb epumpoyumis
(P>0,01), Came mooi, y cuposamyi Kpoei KOponie nepuioi O0OCIIOHOI 2pynu
00CMOBIPHO 3pocmas piseHb cynepokcuooucmymasu (P>0,02), a pisenv kamanasu,
npU YboOMY 3HUNCYBABCS.

Kntrouoei cnosa. xopon, 06onimku, sumpamu Kopmy, 2eM02100iH, epumpoyumu,
PUOONPOOYKMUBHICMb,  300NJIAHKMOH, 3000€HMOC, AHMUOKCUOAHMHA CUCTEeMA

3axucmy
AKTYaJIBHICTh. B yMOBax (Hrytsyniak, 2007). Bognouac 3atpatu
CHOT'OJIEHHS [T IBUILICHHS HAa IITy4HI KOPMH B COOIBapTOCTI

MPOJIYKTUBHOCTI BOJIOMM Yy PHUOHHIITBI
JOCSITAETHCA METOJIaMH 1HTeHCcHpiKarlii,
IO SIKMX HAJIE)KUTHh IHTEHCHUBHA T'OIBIIS
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TOBApHOI MPOAYKIIi csratoTh Bij 15 1o
35 % (Smyrniuk et al., 2000; Smyrniuk
et al., 2011;. Tovstenko & Smyrniuk,
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2012).

BoanHouac, 3a paxyHOK CKJIaTHOTO
(dhiHaHCYBaHHSI, y PUOHUITBKHUX
rocrojiapcTBax, 3 METOK  TOMIBJII
3aCTOCOBYIOTH He30amaHcoBaH1
KOPMOCYMIiIlli, HACIIAKOM SIKOTO €
3HIDKCHHS TEMITIB pocty Ta

pesuctenTHocTi pud (Hrytsyniak et al.,
2008). Tomy, OCHOBHUM 3aBJaHHSIM €
MOIIYK aJIbTEPHATUBHUX 3aMIHHUKIB,
1o 3/1CIIEBIIOIOTh co01BapTICTh
KOPMOBUPOOHUIITBA, aJi¢ MIPU HOMY HE
BTpavyaroTh OCHOBHHX SIKICHAX
IMOKa3HHUKIB, 10 3a0€3IeUyI0Th
noxuBHicTh (Deren et al., 2015). Takum
KOMITOHEHTOM MOXX€ OyTH T0JI03epHUM
oBec. Yce OUIBIIOI MOMYyJISIPHOCTI BiH
Ha0yBa€ B TOMIBJII TBapUH Yepe3 CBOI
MOKUBHI  BJIACTUBOCTI, 30Kpema, B
MOPIBHSHHI 31 3BUYallHUM BIBCOM Ta,
HaBiTh, 3 MuieHuler (Zaushyntsena &
Borysov; Moudry, 1998).

Bapro 3a3HaunTH, 10 TOJI03EpHUN
OBEC Ma€ BUCOKY EHEPreTHUYHY LIHHICTb,
a 3a BMICTOM TMPOTEIHY Ta XUPY
MepeBaka€ MOKA3HUKHU PEIITH 36PHOBUX
KyJabTyp. Jlo TOro x HU3BKUN PIBEHBb
KJIITKOBUHH Ta BUCOKUM BMICT pocdopy,
J3UHY Ta CIPKOBMICHUX aMIHOKHCIJIOT
71a€ 3MOTY IIPOBECTH MOBHOLIIHHY 3aMiHY
IUTIBKOBOTO BIBCAa Ha TOJO3EpHUHN Yy
CKJIaZll KOpMOCYMIIIeH, a came JJIst
T'OJIIBJI1 KOpOIIa.

AHaJi3 OCTaHHIX JOCTiIKeHb Ta
nyoOaikamii. 3a ocTaHHE JecATUPIYYS
OyJI0 CTBOPEHO COpPTH BIBCA HOBOTO
MOKOJIIHHSL — TOJIO3EPHI COpPTH, Kl Ha
BIIMIHY BIJI IUTIBYACTHX
XapaKTEPHU3yIOTHCS HIKIUM
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MOTEHLIaJIOM  MPOAYKTUBHOCTI,  alie

MalOTh OUIBIINWI BMICT OlJIKa Ta

HE3aMIHHUX  aMIHOKHCJIOT, HHKYMH
pIBEHb BHUTpAT MiJ dYac TepepoOKu
(Mushyk, 2017). Taki ykpaiHChKi i
3akopioHHI BYeHi sik CtankeBud . M.,
ITono6en JI. 1., Llen E. A. 3poGunm
3HAYHUNA BHECOK Yy PO3POOJICHHS COPTIB
rojJI03epHOTO BiBca Ta iX MepepoOKy
(Mukoid, 2012) Tax, BizioMO, 110 BMICT
I[IHHOT'O POCIMHHOTO OLIKa
rojo3epHoro BiBca (16,6-18 %) nerio
MIEPEBUIILYE e

IJTIBYACTOMY BiBCi. PO3UMHHICTB y BOA1

IIOKa3HUK y

3HAYHOI KIJIbKOCTI OLIKIB LI1€1 KyIbTYpH
TaKOXK cripusie noopomy
NEPETPaBIIIOBAHHIO B OpraHi3Mi TBapuH
(Anykanova &  Bakeev, 2001).
BaxnnBoio 0COOIMBICTIO TOJIO3EPHOTO
BIBCA € MiIBUIIICHHS MOT0 €HEPreTUYHOL
NOKUBHOCTI JI0 PIBHA KYKypyA3u 3
MaKCHMaJIbHHUM BMICTOM TPOTEIHY 3a
3MiHax (opmu BiBca 3 MIIIBYACTOTO Ha
rosno3epuuii (Musatov, 1992; Mohr et al,
2004, Batalova, 2014 Matros et al,
2009).

BukopucranHs rojio3epHoro BiBca

y TBAPUHHUIITBI, 30KpeMa, B
NTaxiBHUIITBI, = CBUHAPCTBi,  TOMIBJII
BEJIMKOI poraroi XyIgoOu UHIMPOKO

OTHCAHO B JIITEPATypHUX JKEpenax, K
YKPaTHCHKHUX TaK 1 3aKOPIOHHUX BUCHHUX
(Szymczyk et al, Maslanek et al, 2001),
a OT 3aCTOCYBaHHS MOT0 B PUOHUIITBI I11e
HE JIOCUTh BHBYEHE, OCOOJIMBO II€
CTOCYEThCSl BITUMU3HSHOI TPAKTHUKUA Y
BUPOILIYBaHHI KOPOIIIB.

Otxe,

OTpUMaHi  pe3yJbTaTH

KOMIUJIEKCHOI OIIIHKU BCIX PUOHUIIBKO-
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010JI0TTYHUX Ta (1310710TTUHUX
IIOKa3HUKIB 32 BUPOLIYBAHHS TOBAapPHUX
KOpPOIIB JaAyTh [TOBHY XapaKTEPUCTUKY

I[MpoHcCy BHPOIOYBAHHA Ta HJO3BOJIATH

PEKOMEHTyBaTH BUKOPHUCTAHHS
rOJI03€pHOTO  BiBCA, K  CKJIAJ0BOi
pamiony 1i€i BIKOBOi TIpynu pud

YIPOJOBX yChOTO HAryJbHOTO MEPIOAY
Yl B TMEpIOJ 3HIKEHHS TMPUPOHOT
KOpPMOBO1 0a3u.

Meta. MeToo JOCHIKEHHSI €
M1BUILIEHHS pUOOIIPOTYKTUBHOCTI
CTaBIB Ta 3HWXEHHS 3aTpaT KOPMYy Ha
BUPOIIYBAaHHS 3aBJSKH 3a0€3MEeUCHHIO
(1310JI0TIYHUX TOTPEO TOBApPHHUX TPyl
KOpOIIa IIUIIXOM 3aCTOCYBaHHS B TO1BII1
r0JIO3EPHOIO BiBCA.

Metoau. Jlocnmian mpoBEIEHO Yy
JIT JAI' JIsBiBCHKOi MOCIAHOI CTaHIII1
[HCTHTYTY
HAAH

I'oponoubkoro

puOHOTO
JIr001HB

rocrnoaapcTBa
(c.M.T. Benukuii,
paiiony, JIbBIBCBHKOT
Jane

pO3TallloOBaHE B  30HI

obnacTi). TOCTIOJIaPCTBO

JlicocTemy.
JIxepeoM BOJIONOCTa4aHHS CTaBiB €
MMOBEPXHEB1 BOJU, 1O (OPMYIOTHCS 3

aTMoc(epHHX OmaAiB Ta BOAU PIYKH

Bepemuis, K1 MOTPAIUIAIOTh
camorunHoM (Hrytsyniak, 2001).
O0’exToM  JOCHKEHHS  Oynu

JBOJIITKK JTFOOTHCBKOTO JTyCKaTOTO U
pamyactoro kopoma. [ns roxmiBii pub
BUKOPHCTOBYBAJIH KOPMOCYMIlIll,
BUTOTOBJIEHY Ha TOCMOJAPCTBI, CKJaJ
SIKO1 3aJieXaB Bi MeTH gociiay. JloOoBy
KUIBKICTh 3TOJIOBYBAHHS KOPMOCYMIIIIi
BIJIITOBITHO bi o)
Kopm

PO3paxoByBaJIH
MPUPOCTIB Macu puo.

3roJI0ByBaJId pubam OJ1H pa3 Ha 100y B
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pankoBuii yac (Zheltov, 2006). Jlo6oBa
KUIBKICTh KOPMOCYMIIIll CTaHOBHWJIA 2—
8 % Bigx Macu pub 3 ypaxyBaHHIM
TEMIIIB  POCTy, pIBHI  PO3BHUTKY
MPUPOIHOI KOPMOBOi 0a3m B cTaBax, ii
MOTAaHHS Ta TIAPOXIMIYHOTO PEKUMY.

VY nmocnial 6yn0 BUKOPHUCTAHO TpU
eKCIIepUMEHTaJIbHI cTaBu Tuiomieto 0,2—
0,3 ra 3 0JTHaKOBOIO HIIIBHICTIO TOCAIKU
JIBOJIITOK KOpOIa, OJUH 13 AKX OyB
KoHTpoJibHUM (Tabm. 1). IlinbHICT
MOCaJKU JIBOJIITOK TOBApHOTO Kopoma
cranoBuia 1000 ek3./ra. JlpomTkam
KOpoma BCiX €KCIIEPUMEHTAIbHUX TPyl
3rOJIOBYBaJIM KOPMOCYMIII 13 BMICTOM
nporeiny 13-15 %. Pubam mnepioi
JTOCITITHOI TPYNH B TEPioJ] 3HKCHHS
PO3BUTKY MPUPOTHOT KOPMOBOi 0a3u (3 1
JMIHS) J0JAaTKOBO BBOJWJIM B CKIIAJ
OCHOBHOTO paifiony 30 % royso3epHoro
BiBCa, pubamM Apyroi JOCIIAHOI TPYNH —

50 % romo3epHoro BiBca. Ilepiox
3rOJOBYBaHHS KOPMOBOI cymiri
CTaHOBHMB 75 JTHIB.

ITicnsa 3aKIHYEHHSI TOCITiTY

BU3HAYWJIM BIJCOTOK BHUXOIy puOu 3
BUPOLIYBaHHs, 11 3araJIbHy U CEpEeIHIO
Macy, puUOONPOIYKTUBHICTh CTaBiB 1
BUTpATH KOPMY Ha KUIOIpaM MPUPOCTY.
VY kpoBi pub KOXKHOI TPyNH BU3HAUUIU

KUIBKICTh ~ €PUTPOLIMTIB 1  BMICT
remorno0iny. Ilepen  3apuOHEHHSIM
npoBeld  yAOOpPeHHS  BCIX  CTaBiB

NEPErHOEM 13 pO3paxyHKy 2 T/ra.
Y100peHHsT TeperHoeM 1 BalHyBaHHS
CTaBIB 3JIMCHIOBAJIM 3a METOIUKOIO,
po3pobseHoro  IHctutyTomM  pubHOTO

rocriogapctBa (Kharytonova , 1976).
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1. Cxema ekcniepuMeEHTY

I'pyna pu6 [{ibHICTH TIOCAIKH, Cxema roaisii
eK3./Ta

| nocnigna 1000 BuporniyBanHsi IBOJIITOK KOpOIla 3 BUKOPUCTaHHSIM Y
TOZIBJII KOPMOCYMillli, a B TEpioA 3HMKEHHS PiBHSA
pPO3BUTKY mpupoaHoi kopmoBoi ©Oasm 3 30 %
TOJIO3EPHOTO BiBCa.

Il mocminna 1000 BuporntyBanHsi IBOJIITOK KOpOIla 3 BUKOPUCTaHHSIM Yy
rozisii kopmocymimii Ta 50 % roso3epHoro BiBca.

KontposbHa 1000 BuporniyBanHsi IBOJIITOK KOpOIla 3 BUKOPUCTAaHHSIM Y
TOJIBIIi KOPMOCYMIIITi.

BigOip mpo0 jas  XIMIYHOTO 1XTIOMATONOTIYHUM OOCTEXKEHHSM PUOU
aHaiidy BoAM Ta iXx OOpoOKy B Ta  BIAOOPOM  KHILEYHUKIB IS
naboparopii MIPOBOIVIIH 3a TICTOJIOTIYHOTO JOCIIIPKEHHS 1 aHali3y
3araJbHONPUNHATUMUA METOIMKAMU BMICTY Xap4yOBO1 I'PYIKH.

(Alekyn, 1970). JocmimkeHHs Jis  OloXIMIYHHX  JTOCIIKCHb
XIMIYHOTO CKJIaJly BOJIU BukopuctoByBaiu 10 % romorenatu
CKCIICPUMCHTAJIbHUX CTaBIB IIPpOBOIHIIN TKaHUH II€YIHKH 1 CKEJISCTHUX M S31B
OJIUH pa3s Ha MICSIIb 3a Koporma. JlociipKyBaal KOHIIEHTPAIIO

3araJbHOTPUHHITAMH  METOJIUKAMHU 3
METOI (POHOBOTO KOHTPOJIIO BIPOIOBK
YChOT'O TIEpIoAy BUPOINYBaHHS. SKICTh
BOJM OIIIHIOBAJIM 3TITHO 3arajlbHUX
BUMOT Ta HOpM y puOHunrei — COY
05.01-37-385:2006. (Alekyn et al, 1973;
SOuU, 2006).

Binbip Ta 00pOOKYy
ripo010JI0TIYHUX TPOO MPOBOAMIM 3a
3arajJbHONPUHHITHMH METOIMKAMHU
Kucenesa, JKammna. JSIkicHUM cKian
300TUTAHKTOHY  BCTAHOBJIOBAIA 3
JIOTIOMOT OO BU3HAYHUKIB
€.®. Manyitnosoi, JI.O. Kytukosoi, B.I.
Monuenka. biomacy 300IMJIaHKTOHHUX
0e3xpebeTHUX BU3HAYAIIN 32 TaOIUISIMU
1HIUBIAyallbHUX Mac opranizmiB @.J1.
Mopnyxaii-borrockoii (Kyselev, 1956;
Krazhan & Khyzhniak, 2009).

KonTtponbHi  0070BHM  BOJIITOK
Kopomna MpOBOAWINCH JBa pa3d Ha

MICSIIb 1 CYNPOBOJIKYBAJIUCh

Ne 5 (93), 2021

Hayxosi nonosiai HYBIlIl Ykpainu

JIEHOBUX KOH IOraTiB 3a METOJOM, IO

IPYHTYETbCS HA peaklii ONTHYHOI

renTaHi301PONaHOIBHOTO
1977).

TBK-
IPOBOJUIIH

I'YCTUHU
exctpakty Jimigi  (Stalnaia,

KOHIIEHTpaIlii
MIPOJTYKTIB

Busznauenns
AKTUBHUX

CeKTpOhOTOMETPUYHO 32 KOJIHOPOBOIO
peaKIii€ro 3 TI00apOITypOBOIO KUCIOTOIO
(Korobeinykova, 1989).
CYNMEePOKCHITUCMYTa3! — 3a

AKTHUBHICTH

BU3HAYCHHAM BiI[COTKy raJibMyBaHHA

peakiii  BIIHOBJIEHHS HITPOCUHBOTO
TETPa3oiis B MPUCYTHOCTI
¢denazuameracynbdary (Dubynyna et al,
1983).

3miHor0 KoHreHtparii H,O, (Koroliuk et

AKTHUBHICTh KaTajla3u — 3a

al, 1988). BusnaueHHs BMicTy Oisika
IPOBOJMIIM 32 MeToJoM bpeadopna
(Bradford, 1976).

I'icronoriuni TTOCJITIKEHHS

PO3BUTKY TpPaBHOI CHCTEMHU KoOpoma
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3M1HCHEH] 32  METOIUKOIO I''A.
Mepkynoa (Merkulov, 1969).

MacoBy yacTky Oijika BHU3HAYaIu
3a METO/I0M Kenbnamns Ha

KAPYy — —
EKCTPAKI[ITHIM METOJIOM, BMICT CyXOi

aBTOAHAJI3aTopl,  BMICT

PEUYOBMHU — BHIIAPOBYBAHHSM  3aa

temneparypu 100-105°C ympogosx 3—

Sron. (Lebedev & Usovych, 1976).
KinbkicTh €pUTpPOIUTIB Y KpOBI

KOpOITiB  MIiJpaxoByBaJlu B Kamepi
I'opsea (Yvanova, 1983). Bwicr
reMorjgo0lHy B KpOBI  KOPOIIIB

BHU3HAYaINA reMOrIO01H—I[1aH1 JTHUM

METOJOM (3  alETOHHIHTIIPUHOM).
[IpuHIUTT METOy MOJIATAaE B TOMY, IO
reMorjao0iH y B3a€EMO/Ii1 3
3aJ1130CUHBOPOIUCTUM KaJlieM

OKHCHIOETHCSI B METIEMOTJIOOIH, SKHit

YTBOPIOE 3 aleTOHIIIaHT1IPUHOM
3a0apBIICHUI reMOTJI00IHITIaHI]T,
IHTEHCUBHICTh ~ SIKOTO  TPOIOPIIIAHA
BMicTy remornobiny (Dervyz &
Vorobev, 1959).

Opepxani  1U@pPOBI  pe3yabTaTU
OTpalbOBYBaJIU CTATUCTUYHO 3a
JOTIOMOTOI0  CTaHAAPTHOTO  TAaKeTy
cratucTuyHUX  mporpam  Microsoft
EXCEL. BupaxoByBaiu cepeHi
apudpmernyHi BenmmunHu (M), cepenHto
KBaJ[paTUYHY MOMUJIKY (m) 1
BiporimHicth  pi3HUI  (P)  wmix
JOCTII)KyBaHUMHU

cepeaHb0apU(PMETUIHUMHU BETMYNHAMHU
(Plokhynskyi, 1981)

PesyabTaTn. Temmnepatypa BoOaM
YIIPOJIOBX
KOJINBAJIach

CE30HY  BHPOILYBaHHS
y wmexax 21-28 °C.
HaiiBumii temmepatypu CroctTepiraiuch
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y KIHII 4YepBHS W y CEpeluHl JIMIHA.
YpoaoBx nepioJ
BUPOIIYBaHHS TemIeparypa
nepeOyBaia B ONTUMAIBHUX MEXax s

yChOTO

3aCBOEHHS KOPMY Ta POCTY KOPOIIa.

YmpomoBx  mepiogy — BereTarlii
MIPOBOIUBCS MOBHUH KOHTPOJTh
XIMIYHOTO CKJIaAy BOJH, Ta30BOTO
peXHUMY, BHBYAIACh TUHAMIiKa
OlOTeHHUX  E€JIEMEHTIB 1  BMICT

OpraHi4HOi PEUOBUHHU Y JIBOX JOCIIITHUX
1 KOHTPOJIBHOMY CTaBax (Tabd. 2).
['apoximMiyHi yMOBHU BUPOLIYBaHHS
pubu BIPOJOBXK YCHOTO CE30HY Oyiu
3aJOBUILHUMU. Bona HE Oyna
3a0pynHEeHa HITpUTaMH. AMOHINHUMN
a30T B YCIX CTaBax y CEpelHbOMY MaJio
B1JIPI3HSBCS, KOJMBAIOYHCh Y MEXaX BIJT
0,03 mo 0,23 wmr N/am
NIEPEBUIIYE  HOPMATHBHHX
Bopna 6yna cnabo myxxHoro. Hanpukinii

mo He
3HAYEHb.
BUPOIIYBaHHS MTOKa3HUK
NEPMAHTAHATHOTO OKHCHEHHS B YCIX
cTtaBax OyB BHCOKUM 1 jocsiraB 13,8 —
14,4 mr O/am® B mocigHUX CTaBax, a B
KOHTPOJII TEpPEBUIIyBaB HOPMATHUBHE
3HaueHHs i 3pic go 20,5 mr O/ame.
Konuenrtpamii cynbdaTiB  yIpoaoBK
yChOTO CE30HY BHUPOILYBaHHSA OyIu
nocuts Bucokumu (79,6 — 90,4 mr/am3)
Ta MIEPEBUIITYBAJIN JOMYCTUMI 3HAYEHHS,
IpOTE IIe IIBUJIIIC 3aKOHOMIPHICTD JIJIS
BOAM JKepena BogonoctauanHsa. Cepen
aHIOHIB MepeBakalll TiapoKapOOHaTH,
BMICT SKHX CTaHOBHB Y CEPEIHBOMY
214,1 — 227,1 mr/nv3, a cepes KaTioHiB
MaB TiepeBary KaJbllii 13 CepeaHiMu
nokaszHukamu 73,8 — 78,5 mr/nm3,
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2. Pe3yabTaTn XiMiYHOT0 aHAJIi3y BOAM cTaBiB, Min—max, cep

HopMmartuBhue
[TokazHuku Hocmin | Hocmin 11 KonTpoas 3HAYEHHS
(SOU, 2006)
pH cepenoBuia ! 387,778 31 6 6(;’4:? 24 l 5£;,8§ 41 6,5-8,5
[lepmaHTaHat. OKMCHIOB., 10,8-144 10,1 -1338 9,7-205 15
mrO/om® 12,7 12,43 13,67
JIyHicTh, MT-eKB/IM° 2,70 — 4,06 291-478 2,81 -499 30-6.0
3,36 3,72 3,67 A
I'ippokap6onaru, HCO;', 164,9 — 2744 177,5-291,8 171,4 —304,5 200-400
mr/am° 2141 227,1 223,97
Hitputu,NO> °, mrN/mm3 0 0 0 0,100
Awmoniiauit azor, NHs™, 0,04 - 0,23 0,03-0,18 0,04 -0,15 10
mrN/om® 0,11 0,09 0,10 ’
Hirpatnuii azot, NO3 7,
Mr,\ll’/ﬂMg 0 0 0 10 2.0
Minepansauit pocdop, 0-0,12 0-0,14 0-0,10 05
PO4*>, MrP/am® 0,04 0,05 0,03 '
3aizo 3ar., Mr/mam° 0,04 -0,32 0,17-0,33 0,09-0,35 18
0,21 0,27 0,26 ’
TBepaicTh ar., Mr-exkB/amM> 3.6-47 40-49 40-52 3.7
4,3 4,5 4,5
Kasbiit, Ca®*, mr/nm® 66,6 — 82,8 70,2 -86,4 72,0 88,2 40-60
73,8 78,5 77,4
Marwiit, Mg?*, mr/om® 3,6 10,9 6,1-73 49-9,7
’ 73 6,9 77 Ao 30,0
Xmopuau, Cl', Mr/ e 17,3-20,9 17,3-20,9 17,3-22.8 50-70
18,5 18,6 19,2
Cynbdaru, S04, Mr/am° 69,6 —90,0 74,8 —100,0 76,8 —99.7 50-70
79,6 90,4 84,4
T K*, Na*, mr/om® 19,3458 24.0-61,8 15,0-62,8
32,0 416 36,9 A0 120
Minepanizaris 3ar., 362,6 —494,2 371,1 -564,5 361,0 —587.7 300-1000
mr/am° 416,3 463,3 4498
oot mlors 137505 | 258480 | 220594 | =
’ 4,05 3,00 3,15 '>2
Y nepiof JOBrOTPUBAJIOTO CUCTEMATUYHUX TpyI: THUIY HIDKYI

yepBu Rotifera, paxomomiOHi migpsay
pany  Copepoda.
[ToKa3HUKH PO3BHTKY 300ILIAHKTOHY

MiBUIICHHS TEMIIEPaTypH BOIH JIO
28 °C, B yciX cTaBax KOHIICHTpaIlis Cladocera  Ta

KHUCHIO omyckasnacs HIDKYE
HOPMAaTHUBHMX 3HaYeHb ax 1o 1,37 —
2,58 mr O/am3.

300IIJIAHKTOH CTaBIB B OCHOBHOMY

BIIPOJIOBXK BETCTAIIMHOTO CE30HY B
JTOCIIITHUX CTaBax IepedyBaau B MexKax
135,74-209,15
yucenpHicTIo Ta 0,79-4,04 /™M 3a

THC.EK3./M3 3a
OyB IpeCTaBIeHUI OpraHizMaMu TPHOX
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6iomacoro, a B KOHTpoJsHOMY — 86,40—
363,56 THC.eK3/M° 3a UYMCENBHICTIO Ta
0,60-2,90 r/m® 3a 6iomacoro. BogHouac
CEepeIHbOCE30HHI  TMOKa3HUKH y |

TOCITITHOMY CTaBl CKJIAJTN

190,73+9,21 THc.ex3/M° 3a ynceNpHICTIO
ta 2,12+0,96 r/m® 3a Giomacoro, y I
175,10+21,09

AOCTIIHOMY CTaBl —

THC.eK3/M° 3a uncenbHicTO Ta 1,03+0,15
r/M® 3a 6ioMacolo, Yy KOHTPOILHOMY
craBi — 196,63+84,88 Ttuc.ex3/M° 3a
yucenpHicTIO Ta 1,5240,70 1/M° 3a
0ioMacoro. Haii6inpma YJacTKa
300IUTAHKTOHY Hajiekajla BECJIOHOTHUM
PaKOIOAIOHNM: Y TOCITITHUX CTaBax 72—

85 %, kouTpom — 57 % (tadm. 3).

3. JlnHaMiKka pO3BUTKY 300ILIAHKTOHY CTaBiB, THC. eK3./M3 r/mM3

ovi opramisMis Bererauiiinuii nepioa, micsaui Cepenni 3Ha4YeHHs
PyTH Op vi | v | vl M | +m | %
Hocain |
Rotifera 82,87 8,59 27,04 22,83 1.32 11.97
0,29 0,02 0,05 0,12 0,09 5,69
Cladocera 34.80 43,55 13,87 30,74 881 16,12
0,30 0,24 0,05 0,20 0,08 9,22
Copepoda 113,29 155,79 140,75 136,61 12,44 71,63
3,45 1,07 0,90 1,80 0,82 85,04
Time 0,00 1,23 0.00 041 0.71 0,21
0,00 0,00 0,00 0,00 0,00 0,06
VYceworo (N) 181,38 209,15 181,65 190,73 9,21 100
VYcerporo (B) 4,04 1,33 1,00 2,12 0,96 100
Hocain 11
Rotifera 12,76 8,59 27,04 16.13 2.59 921
0,02 0,02 0,05 0,03 0,01 2,84
Cladocera 18,56 42,32 13,87 24.92 881 14,23
0,10 0,22 0,05 0,12 0,05 11,87
Copepoda 104,01 155,79 140,75 133,52 15,38 76,25
0,67 1,07 0,90 0,88 0,11 85,17
THme 0,00 1,23 0.00 041 0.71 0.23
0,00 0,00 0,00 0,00 0,00 0,12
VYceworo (N) 135,74 207,92 181,65 175,10 21,09 100
VYcworo (B) 0,79 1,31 1,00 1,03 0,15 100
KoHuTtpoJsb
Rotifera 42,00 7,65 8,64 19.43 11,29 2.88
0,08 0,01 0,01 0,03 0,02 2,03
Cladocera 147,93 24,05 18,72 63,57 42,21 32,33
1,45 0,13 0,24 0,61 0,42 39,96
Copepoda 172,67 103,87 59,04 111,86 33,04 56,89
1,36 0,87 0,36 0,86 0,29 56,67
T 0,00 4,37 0.00 1,46 2,52 0.74
0,00 0,06 0,00 0,02 0,04 1,34
VYceworo (N) 363,56 139,95 86,40 196,63 84,88 100
VYceporo (B) 2,90 1,07 0,60 1,52 0,70 100
[TapameTpu PO3BUTKY y TaKuX MEXax: Yy JOCHITHUX CTaBax

3000€HTOCHUX OPTaHi3MiB KOJHBAIHCh
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ta 0,07-0,64 r/M?> 3a OGiomacorw, Yy
KOHTPOJIbHOMY 93,33-
346,67 ex3./M? 3a uncenbHicTIO Ta 0,09—

cTaBl —

0,49 1/M*> 3a 6iomacor. Jlo KiHIs

BETeTALITHOTO  TEpioJy  MOKa3HUKHU

MTOCTYTIOBO 3HIDKYBAJINCh hi(o)
MIHIMAJbHUX 3HA4Y€Hb Yy CEPIHI, IO
[I0OB’S13aHO 3 IHTEHCHBHHUM BHITaHHIM
OCHTOCHUX  OpraHi3MiB  JIBOJIITKAMH

Kopora (taom. 4).

4. luHaMika po3BUTKY 3000€HTOCY B IOCTiIHUX CTaBaX, eK3./M2 , r/mM2

.. Bererarmiitnuii nepion, micsii CepenHi 3HaUCHHS
['pynu opranismis VI | VIl ‘ VIII M ‘ %

Hocin |

Chironomidae 146,67 133,33 40,00 106,67 38,10

0,36 0,09 0,07 0,17 65,00

Oligochaeta 106,67 93,33 26,67 75,56 26,98

0,05 0,16 0,00 0,07 26,67

IHie 120,00 93,33 80,00 97,78 34,92

0,07 0,00 0,00 0,02 8,33

Ycworo (N 373,33 320,00 146,67 280,00 100

VYcboro (B) 0,48 0,25 0,07 0,27 100
Jocuain 11

Chironomidae 253,33 186,67 53,33 164,44 56,92

0,57 0,24 0,11 0,31 83,13

Oligochaeta 53,33 106,67 26,67 62,22 21,54

0,03 0,12 0,00 0,05 13,25

IHme 80,00 66,67 40,00 62,22 21,54

0,04 0,00 0,00 0,01 3,61

Bcerporo (N) 386,67 360,00 120,00 288,89 100

Beroro (B) 0,64 0,36 0,11 0,37 100
KoHTtpoJsb

Chironomidae 200,00 26,67 40,00 88,89 43,48

0,43 0,21 0,09 0,24 76,39

Oligochaeta 93,33 93,33 0,00 48,89 23,91

0,04 0,15 0,00 0,06 19,44

[Hme 93,33 53,33 53,33 66,67 32,61

0,03 0,01 0,00 0,01 4,17

Ycroro (N) 346,67 173,33 93,33 204,44 100

VYceboro (B) 0,49 0,37 0,09 0,32 100

Ha nmouatky ce30Hy BHpOLTyBaHHS

KUIBKICTh ~ MPUPOJHOTO  KOPMY B
XapuoBid TpyAlll KopomiB Oyna Ha
JIOCUTh BHUCOKOMY piBHIi: B | mocmimi —

14,3 %, B Il mocmimi — 17,7 % 1 B

koHTpomi — 124  %.  OcHoBy
NPUPOAHOTO KOpPMYy B TIIeH Tepiof
ckiananu  xipoHominu. KumedHuku
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Oynu J100pe pO3BHHEHI W HANOBHEHI B
yCiX BapiaHTax eKcrepuMeHTy (Tabi. 5).

VY cepeauHi ce30HY BHUPOLIYBAHHS
BMICT MPUPOTHOTO KOPMY B Xap4dOBiii

rpyaui rpym
3HI/ISI/IBCH, aJic 6YB HpaKTI/I‘-IHO Ha

KOPOMIB  JIOCITHUX

oaHakoBoMy piBHI. Tak, y mocmiai Il

cranoButh 11,8 %, y nocmimi | — 7,7 %,
a B KoHTpoJ1 — 6,4 %.
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Ha mowarky cepnHs, Ko
3HIDKYETBCSL ~ PO3BUTOK  MPHUPOJHOT
KOPMOBOi 0a3uM y cTaBaX, Pi3Ko

3MEHIIMUBCS BMICT IPUPOAHOTO KOPMY B
KUIIEYHUKAX €KCIIEPUMEHTAIbHUX TPYIl

koporma nmo 1,5-2,3 %, mpore B 1ieH
HepioJT IBOJIITKUA KOPOIIA 3aI0BOJIBHSIIN
CBO1 MOTPeOH y TOKUBHUX PEUOBHHAX 32
PaxyHOK IITY4YHOTO KOPMY.

5. XapaKTepuCTUKA BMICTY KMIIEYHHKIB ABOJITOK KOpona

Yac Bun kopmy, % [TpumiTka
I'pyna pud Bi7I00OpY Maca putu NPUPOAHUN | HITYYHMH | JETPUT (Hall')IOBH., %)
YEPBEHb 178 14,3 62,7 23,1 88
Hocmin | JINIIEHD 242 1,7 75,2 17,2 92
cepreHb 365 2,3 82,4 15,2 53
YepBCHBb 160 17,7 57,9 244 77
Hocmig Il JINTIEHD 200 11,8 77,0 11,3 90
CepIieHb 370 2,3 88,6 9,1 53
YePBEHD 157 12,4 479 39,7 82
Kontponb | numnesb 187 6,4 81,3 12,27 97
CepreHb 322 1,5 88,8 9,7 58

KinbkicTh mpUpOAHOTO KOPMY B
XapyoBid TPY/Il KOpoIa B CEPETHbOMY
3a ce30H Oyna HaiBuiorw B |l mocmimai —
10,6 %, a HAWHWXKYOK B KOHTPOJI —
6,8 % (Tabm. 5).

BincoTok BUX0ay KOpoma 3 Haryiay
OyB MpPakTUYHO OJHAKOBHUM B YCIX
EKCIIEpUMEHTAIILHUX CTaBax 1 ckiaB 80—
83 %. Ilix yac BWIOBY, cepelHs maca
KOPOITIB MEPIIOT AOCTIAHOI TPYIIH, IKUM

y TIepioJl 3HWKECHHS PIBHSI PO3BUTKY
IPUPOTHOT KOPMOBOI 0a3H 3roI0BYBaJIH
30 % romo3epHOro BiBCa CTAaHOBHUIIA
441 r, mo Ha 5,2 % BUIIE KOHTPOIIIO. Y
Apyromy nocuingy, — 3a
sronoByBaHHs 50 % romo3epHOTO BiBCA,

BaplaHTI

cCepelHs Maca KOpPOIB MPAaKTUYHO HE
3MIHMJIACSI  BITHOCHO KOHTPOJIIO
cknana 479,6 r (tadu. 6).

Ta

6. Pe3yjibTaTi BUPOIYBAHHSI TOBAPHHUX JABOJIITOK KOPOIA 32 10aBaHHS /10

OCHOBHOI'0 PalliOHY I'0JIO3EPHOI0 BiBCa

© ITocamxeno Bunosiieno z | Pubo- | 3romo-
< o
Toynap | 5 e | cep | M0 | O 0 RIS copwy.
= €K3. | Maca, T T CK3. - KT X Kr/ta KI/KT
Hocnin | 0,24 | 240 35 8 194 441 86 81 325 5,5
Hocmin 11 0,28 | 280 35 10 232 426 99 83 318 51
Kontpois 0,32 | 320 35 11 256 418 107 | 80 300 6,6

BianoBigHo 10 BHXOAy Ta Macu
pubu oTpuManu PUOONPOAYKTHUBHICTH
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CTaBiB, sIKa B MEPIIIOMY BapiaHTI TOCTITY
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kr/ra Ta B koHTpodai — 300 kr/ra. OTxe,
pUOONPOIYKTUBHICT Yy  TEPIIOMY
BapiaHTi Jociiay Oyna Buiiorw Ha 7,7 %
1010 TTOKA3HHUKIB KOHTPOJIBHOTO CTaBY,
a BUTpATH KOopMy Hx4uMHU Ha 16,7 %.

Y nmpyromy
BUXOAAA4YNU 3

JAOCTIAHOMY  CTaBl,
MOKa3HUKIB  CEPEeTHBOL
Macu, pUOOTPONYKTUBHICTh BUSBUIIACS
BUILIOIO 32 KOHTpOJb Jmmie Ha 1,9 %,
X0oua BHUTpaTH KOPMY Ha Kulorpam

MIPUPOCTY KOpPOIa 3HU3UIUCH Ha 22,7 %

reMaTOJIOTIYHUMH TIOKa3HUKaMu. Tak,
BMICT TIeMOIJIO0IHY B KpOBI HepIoi
JTOCHIAHOI Tpynmu OYB BHIIUM IIIOJIO0
KOHTPOJIBHOT ~ Tpymu, a  TaKoX
JOCTOBIPHO O1IbIIOI0 OyNia KUTBKICTH
eputpouutis  (P>0,01), ocHOBHOIO
(YHKIIIEIO SIKHX € TPaHCHOPTYBAaHHS
KHCHIO Y TKAaHUHHU, a BYTJIEKUCIIOTO Ta3y
B 3BOPOTHOMY HampsiMKy. BwicT
reMOrjo0iHYy ¥ KIJIbKICTh €PUTPOIIUTIB Y

KpOBI JBOJITOK Yy JIpyroMy BapiaHTi

(Tabm. 6). JOCJIITy MaJlid TeHJICHIIIIO /IO 3HUKECHHS,
BuiieHaBeneni puOHMIIBKI — JaHi NpoTe  JaHl  pi3HULI HEe  Oyiu
Y3TOJIKYIOThCA 3 OTPUMAHUMU JT0CTOBIpHUMH (TabII. 7).
7. I'emaTos10riuHi MOKa3HUKM JABOJIITOK Kopona, (M+m, n=6)

Bapiant Maca, T JloBKMHA, CM I'emorno6in, 1% Epurponuru,
Hocnin | 347,5+6,677 21,42+0,154 10,77+0,512 1,23+0,022%*
Jlocmin I 295+10,567 22,58+0,357 9,560,657 1,110,023
Kontpoinb 285+5,627 22,42+0,417 10,48+0,303 1,13+0,014

VY cupoBariii KpoBi KOPOITiB MEPIIOi
JTOCTITHOI TPyHH JOCTOBIPHO 3pPOCTAE
piBeHb cynepokcuaaucmyTasu (P>0,02),
a piBeHb KaTaja3u, Npu LbOMY, OyB
HKYUM. [le cBiIUUTH PO aKTUBALIIIO
CUCTEMH aHTHOKCHJIAHTHOTO 3aXHUCTY,
0 y3TOJKYETHCS 3 HIKYUM BMICTOM
TBK-npoaykris (Tada. 8).

VY npyriit nocniHii rpyri pub 3pic
BMICT KaTasia3u, CYNepOKCUIAIUCMYTa3H
1 € TEHJEHIlIA 0 3POCTaHHS JIIEHOBUX
KOH IOraTiB, LI0 MOXE€ CBIAYUTU IPO
HasIBHICTh MMEBHUX CTPECOBUX YUNHHUKIB.
e nuranHs noTpedye 10AATKOBOIO
BHUBYCHHSI.

8. CraH cuCTeMHM aHTHMOKCHJAHTHOIO 3aXHCTy Yy CHPOBATHi KPOBI
eKCIIePUMEHTAJbHUX rpyn kopona (M£m, n=3)
Bapiant Hocmin | Hocmin 11 KonTponb
Karanaza 0,910+0,139 7,650+0,454* 2,968+1,711
COJd 5,049+0,456* 4,985+0,043*** 3,699+0,107
TBK 0,619+0,084 0,823+0,223 1,426+0,304
JlieHOB1 KOH'IOraTH 1,894+0,105 2,083+0,401 1,619+0,483

[Tig yac BWIOBY puOHM MPOBEICHO

BimOip TmpoO IS TICTOJIOTIYHUX
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TpaBHOI cuctemMu Oyma  BuOpaHa
CTPYKTypa KpanoBol 30HU
reneronaHkpeacy, K HaNO1IBIIT
MOKa30Ba y MOPGhOIOTIYHOMY
BITHOITICHHI1 Ta TICTPOCTPYKTYypa

CITI30BOT 00OJIOHKH CEPETHBOTO BIALTY
KHUIIIEYHUKA EKCIIEPUMEHTAIBLHUX TPYI
pub. 3a
JIOCTI/DKEHb TKAHWH BHW3HAYAIU HE
TUTBKH BUJOBY crieniudiky, a # poOuau
BHCHOBKHM IIPO ITOBHOIIIHHICTH TOJMIBJII

JTAHUMHU  TICTOJIOTIYHUX

EKCIIEpUMEHTATTLHUX rpyn puo.
BinxuneHs y po3BUTKY ITUX TKAaHWH HE
BUSIBJICHO, 11(0) CBITYUTH po
3a0BUTbHUNA  (DI310JIOTIYHUA  CTaH
opraHizMy pu0 Ta MOBHOIIHHICTh YMOB
BHUPOIIYBaHHS.

BucHoBKkHM 1 mnepcnekTHBH. Y
pe3yabTaTi MPOBEACHUX JTOCHIIKEHB
BCTAHOBJICHO, 11(0) JI0/TaBaHHS
roJIo3epHOro0 BIBCA /10 CKIIATy KOPMIB
MMO3UTUBHO BIUIMBAa€E HA KUIBKICHI 1
SAKICHI TIOKQ3HHKH TOBApHOTO KOPOIIA.
BcranoBneno, 1o eQEeKTUBHUM €
JI0JIaTKOBE 3TOJOBYBAHHS TOJIO3EPHOTO

BiBca B KimbkocTi 30 %. 3okpema 3a

JOJaBaHHS YacTKM JIO OCHOBHOIO
palioHy  BIIOYBa€TbCS  3POCTAHHS
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PBIBOBO/HO-BHOJIOTNYECKHUE N ®PU3NOJOTI'MYECKHUE
IHOKA3ATEJIA TOBAPHBIX /IBYXJIETOK KAPIIA ITPH
BCKAPMJUIMBAHUU I'OJIO3EPHOI'O OBCA
B COCTABE OCHOBHOI'O PAIIUOHA
H. IO.CpipoBaTka

Annomayuna. B cmamve ucciedosano enusHue 207103€pHO2O 06CA, HA
PpblO0800HO-OUOI02UYeCKUe, 2eMamolocudecKue U Ouoxumuyeckue nokazamenu
MOBAPHBIX SPYNN KAPNO8, KAK 0OHO020 U3 KOMHOHEHMO8 KOPMOCMeCU, npu pa3Hom
coomuowlenuy, 8  payuoHe. llenvio  sKcnepumenma  ObLIO  NOBbIULEHUE
PbLOONPOOYKMUBHOCMU NPYOO08 U CHUIICEHUe 3ampPam KOPMA Ha 8bIPAWUBAHUE 3 CUEm
obecneuenuss @uzuoIo2ULECKUX NOMpPeOHOCMel MOBAPHLIX 2PYNN Kapna nymem
NpUMeHeHUs. 8 KOPMACHUU 20]103epHO20 08ca. [[isi 5mo2o no memooy aHaioeo8 OulLio
chopMUpPOBaHO Mpu IKCNEPUMEHMANbHLIX epynnsl puld. Pwvibam nepeou onvimuoll
epynnol (¢ 1 urwons) 0onorHumenvpHo 6800UNU 8 COCMA8 OCHO8HO20 payuora 30%
207103epHO20 08ca, pvloam 6mopotli onvimHou 2cpynnvl — 50% conoseprnozo oeca,
mpemueti 2pynne CKApMIUBAIU KOPMo8yio cmecb b6e3 006asieHus o8ca.

B pe3ynemame nposedenus uccredosanuti 0okazawmo, umo 0OobasneHue 8
peyenmypy KOpMOCMeCU 20J103€PHO20 08CA NOJONCUMENbHO 6lUsem HA pblO0BOOHO-
ouonocuyeckue u @usuonrocuyecKue nokazamenyu mosapHo2o Kapna. Ycmawoeneno,
ymo  Haubonee 3Ihdekmusnviv  A61Aemcs  OONOTHUMENbHOEe — CKAPMIUBAHUE
201103epHo20 o6éca & koauvecmee 30 %. B wacmmocmu, npu Ooobaenenue oonu K
OCHOBHOMY PAYUOHY NPOUCXO0UM pOCm nOoKaszamens obwel pbloOOnpoOyKmMuGHOCmuU
Ha 7,7 % omHOcumenbHo nokazameinei KOHmMpoIbHO20 Npyod, a pacxo0 KOPMaA HUMCe
Ha 16,7 %.

Cooeporcanue 2emoeiobUHa 8 Kposu Nepeou ONbIMHOU 2pynnvl ObLIO 6blulie
OMHOCUMENbHO KOHMPOAbHOU 2PYNNbl, a MAaKdxice O00CMO8epHO Oobue Oblio
Koauyecmeo spumpoyumos (P>0,01). Buecme ¢ mem, 8 cblgopomre Kpo8U KApnoa
nepeotl ONbIMHOL 2PYNNbL 00CMOBEPHO 803PACMAT YPOBEHb CYnepoKcuooucmymaswvl (P
>0,02), a yposenb kamanazol, K MOMY HCe CHUNCANCAL.

Knroueewie cnosa. kapn, 08yxiemxu, pacxoo Kopma, 2emMo2100uH, I3pumpoyumst,
PblOONPOU3BOOUMENbHOCb, 300NIAHKMOH, 3000eHMOC, AHMUOKCUOAHMHAS CUCmeMda
3auumsol
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Cuposartka H. 10.

PISCICULTURE, BIOLOGICAL AND PHYSIOLOGICAL INDICATORS OF
AGE-1+ CARP WHILE ADDING NAKED OATS INTO MAIN FEEDING
N. Syrovatka

Abstract. The influence of naked oats on pisciculture, biological, hematological
and biochemical parameters of commercial carp groups, as one of the components of
the feed mixture in different ratios has been studied in the article. The aim of the
experiment was to increase the fish productivity of ponds and to reduce feed costs for
cultivation by meeting the physiological needs of commercial carp groups when using
naked oats in carp feeding.

The object of the study was age—1+ carps of Lubin scaly and framed intra-breed
type of Ukrainian carp breed. For this purpose, three experimental groups of fish were
formed by the method of analogues. Fish of the first experimental group (from July 1)
were additionally introduced 30% of naked oats into the main diet, the fish of the
second experimental group - 50% of naked oats, the third group was fed a feed mixture
without added oats.

As a result of the research done, it is proved that the addition of a mixture of
naked oats has a positive effect on fish biological and physiological parameters of
commercial carp. It was found out that the most effective is the additional feeding of
naked oats in the amount of 30%. In particular, when the very amount of naked oats is
added to the basic diet, the total fish productivity indicator increases by 7.7 % relative
to the control pond indicators, and feed costs are lower by 16.7 %.

The amount of hemoglobin in the blood of the first experimental group was higher
relative to the control group, and the number of erythrocytes was significantly higher
(P> 0.01). However, in the carp serum of the first experimental group the level of
superoxide dismutase (P> 0.02) significantly increased while the level of catalase
decreased.

Keywords: carp, age-1+ carp, feed costs, hemoglobin, erythrocytes, fish
productivity, zooplankton, zoobenthos, antioxidant defence system
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