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Purpose. To provide an assessment of the
state of the hydrochemical and hydrobiological
regimes of fish ponds during intensive cultiva-
tion of crossbred age-0+ carp in the conditions of
PrJSC “Khmelnytskrybhosp”.

Methodology. The study was conducted dur-
ing the growing season of 2023 in the conditions
of the farm of PrJSC “Khmelnytskrybgosp” on four
0.25 ha ponds, an average depth of 1.5 m. In the
experimental ponds (No. 2 and No. 3), crossbred
age-0+ carps were grown, which were obtained
as a result of reciprocal crossing of the offspring
of the sparsely scaled Nyvky hatchery line and
the Antoniny-Zozulenets intrabreed types of the
Ukrainian framed carp breed, as well as age-0+
carp of pure lines (ponds No. 4 and No. 5). The
cultivation of juvenile carp was carried out in
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Mema. Hadamu ouiHky cmaHy 2idpoximiy-
HO020 ma 2i0pobionoaiyHo20 pexumie pubHuUyb-
KUX cmaseie npu IHMEeHCUBHOMY BUPOULYBAHHI
MOMICHUX Ub020aimoK Kopona 8 ymosax [MpAT
«XmenbHuybkpubocn».

Memoouka. [jocnidxceHHA nposoousu enpo-
doex secemayiliHo2zo ce3oHy 2023 p. 8 ymosax
2ocrnodapcmea [IpAT  «XmenbHUYbKpub2oCn»
Ha Yyomupbox cmasax naouwero 0,25 2a, ceped-
HbOW 2nubuHoto 1,5 m. B ekcrnepumeHmManbHUX
cmasax (Ne 2 ma Ne 3) supowysanu momicHUX
Yb02071iIMOK KOporna, ompumaHux y pesyaemami
PEUUNPOKHO20 CXpewy8aHHsA naidOHUKie Manosny-
CKAMo20 HUBKIBCbKOI 3a800CbKOI MiHii ma aHmo-
HIHCbKO-303y1eHEeYbKo20 8HYMPiUIHbOMOPOOHUX
munie yKpaiHcbKoi pamyacmoi mopoou Kopona,
a MAKOMC Yb0o20aimoK Yyucmux niHiti (cmas No 4
ma Ne 5). BupowyysaHHa Mos00i Kopona nposo-
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monoculture at a stocking density of 100 thou-
sand ind./ha and intensive technology using
high-protein artificial feeds from the RAANAN
company (Israel). To intensify the development of
the natural food supply, cattle humus was intro-
duced into the ponds in the spring at the rate of
2.0 t/ha. During the cultivation period, the water
temperature and dissolved oxygen content were
monitored daily, and the hydrochemical and hyd-
robiological state of the experimental ponds was
investigated once a month. In this case, generally
accepted methods in hydrochemistry, hydrobi-
ology, and fish farming were used. The data ob-
tained as a result of the studies were subjected to
statistical processing using the MS Excel.

Findings. The environmental conditions were
generally satisfactory and suitable for growing
age-0+ carp. The main chemical parameters of
water were within the regulatory values accepted
in fish farming. The average biomass of phyto-
plankton during the growing season was within
6.9-16.7 mg/dm? zooplankton - 4.54-5.00 g/
m?, zoobenthos - 0.34-1.91 g/m?. Control of en-
vironmental conditions and timely application
and adjustment of feeding of juvenile carp with
artificial high-protein feeds, taking into account
the development of prey organisms, ensured
high productivity. At the same time, the average
weight of grown age-0+ fish was within 44.7-
56.2 g, the yield of 3-day-old larvae stocked for
cultivation was 37.9-39.3%, and fish productivity
was 1769.0-2144.0 kg/ha, with artificial feed con-
sumption at the level of 1.13-1.45 kg/kg.

Originality. The hydrochemical and hydrobi-
ological regimes of fish ponds during the cultiva-
tion of age-0+ new commercial carp lines using
intensive cultivation technology were studied and
analyzed.

Practical Value. The study into the envi-
ronmental conditions of cultivation during the
growing season allowed responding in a timely
manner to changes in the ecosystem of the pond
and taking the necessary measures to obtain the
maximum desired productivity.

Keywords: natural food supply, hydrochemi-
cal regime, phytoplankton, zooplankton, zooben-
thos, age-0+ crossbred and pure line carp.

ounu y MoOHOKynemypi 3a 2&ycmomu nocadku 100
muc. eK3./2a ma iHMeHCUBHOI mexHos02ii i3 3a-
CMOCYy8aHHAM 8UCOKOBINKOBUX WMYYHUX KOPMie
gipmu «RAANAN» (I3pains). [ns iHmeHcugikauii
pO38UMKY NMPUPOOHOI KOpmMo8oi 6a3u HasecHi 8
cmasu sHocunau repezHili BPX i3 po3paxyHKy 2,0
m/2a. Ynpoooex« nepiody eUpPOWyBAHHA WoO-
0eHHO KOHmMpoAeanau memrepamypy 8oou ma
8MiCm PO34UHEH020 8 Hill KUCHIO, 0 MAKOM pa3
Ha micayb 8ocniorysanu 2iopoximivyHuli ma 2id-
pobionoziyHuli cMaH eKcrnepumeHmanbHUX cma-
sig. [lpu ybomy suKopucmosysanu 3a2asbHO-
npuliHami e 2idpoximii, eidpobionoaii ma pubHu-
umei memoduKku. OmpumaHi 8 pe3ysemami npo-
sedeHux 00cnidxeHb yugposi O0aHi nidaseanu
cMamucmu4YHoMy Onpayto8aHHo 3 0MOMO20t0
Komn’tomepHoi npozpamu «Microsoft Excel».

Pesynemamu. BcmaHosneHo, wWo ymosu
cepedosuwia 8 yinomy 6yau 3a008inbHUMU i
MnpuUOaMHUMU 018 BUPOULYBAHHA Ub020MIMOK
Koporna. OCHOBHI XiMiYHi MOKA3HUKU 800U 3HOXO-
ounuca 8 Mewax HOpMamueHUX 3Ha4YeHb, Mpu-
UHAMux y pubHuuymei. CepedHi 3a secemayiliHuli
ce30H biomacu pimonaaHKMoHy 6ynu 8 mewax
6,9-16,7 m2/OmM?, 300nnaHKkmoHy — 4,54-5,00
2/M?, 3006eHmocy — 0,34-1,91 2/m?. KoHmponb
ymoe cepedosuuja ma C80€YACHE 3ACMOCYB8AHHA
i KopuaysaHHs 200iesni Mos00i Koporna WMmMyyHUMU
BUCOKODBINIKOBUMU KOPMAMU i3 ypaxy8aHHAM Mo-
KO3HUKIi8 pOo38UMKY KOPMOBUX Op2aHiamie 3abes-
ne4yusnu OMpUMAHHA BUCOKUX MOKA3HUKI8 MpooyK-
musHocmi. [Tpu Yybomy cepedHA Maca 8UPOLEHUX
ubo2onimok nepebysana 8 mexcax 44,7-56,2 e,
8UXIO 8i0 MocAOMEeHUX Ha 8UPOWy8aHHSA 3-0060-
8UX /IUYUHOK — Ha pigHi 37,9-39,3%, a pubonpo-
dykmueHicme — 1769,0-2144,0 k2/2a, 3a eu-
mpam wmy4HuUx Kopmie Ha pieHi 1,13—1,45 Ka/ke.

Haykoea Hoeu3Ha. [locnioxeHo ma npoa-
Hai308aHO 2idpoximiyHuUli ma 2idpobionoziyHul
pexcumu pubHUYbKUX cmasgie npu eupouye8aHHi
Ub020/1IMOK HOBUX MPOMUCA0BUX AiHIll Kopona i3
3aCMOCYB8aHHAM IHMEHCUBHOI mexHonozii supo-
WYBAHHSA.

MpakmuyHa 3Havywicms. [ocnioxeHHs
eKos102i4HUX YMO8 8UPOWYBAHHA 8IPOO0BH 8e-
2emayiliHo2o ce30Hy 0a€E MOXIUBICMb C8O€EYAC-
HO peazysamu Ha 3MiHU 8 ekocucmemi 8o0olimu
ma excusamu HeobxidHuUx 3axodie 3 Memoro om-
PUMOHHA MAaKCUMQsbHO 6aMaHuUX MOKA3HUKie
npPooyKmMugHocmi.

Kniouosi cnoea: npupodHa Kopmosa 6a3a,
2i0poximiyHul  pexcum, imonaaHKmoH, 300r-
AIGHKMOH, 3006eHMOoC, Ub020AIMKU MNOMICHi ma
4yucmi niHii Kopona.
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PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS
AND PUBLICATIONS

Pond aquaculture in Ukraine today is
focused on carp farming [1]. Taking into
account historical aspects, it can be argued
that this aquaculture object is a tradition-
al species of a significant part of Europe
[2-5] including Ukraine [6—7]. Over more
than 50 years of scientific works in the se-
lective breeding direction Ukrainian scien-
tists have bred two breeds, which include
9 intrabreed types of carp. However, tak-
ing into account the needs of the consumer
market, scientific work continues to obtain
products with improved commercial con-
ditions [8—11].

In order to increase the productivity of
water bodies, various measures are used,
in particular, in the selection direction —
using the phenomenon of heterosis when
crossing geographically distant and, ac-
cordingly, genetically diverse individuals
[12—15]. Another direction is to improve
cultivation technology: the use of polycul-
ture of four or more fish species; the de-
velopment of new formulas for artificial
feeds; adjustment of stocking density, etc.
[16-18].

When studying the growth character-
istics of fish seeds, as with any living or-
ganism, studies related to ensuring optimal
growing environment conditions becomes
of priority. Under these circumstances, a
comprehensive study of abiotic and biotic
factors in the fish farming environment is
of primary importance [19-21].

HIGHLIGHT OF THE EARLIER
UNRESOLVED PARTS OF THE
GENERAL PROBLEM.
AIM OF THE STUDY

The territory of Khmelnytskyi region
and its existing pond fund have the deepest
historical branch of development in carp

MOCTAHOBKA NMPOBJEMMU
TA AHAJII3 OCTAHHIX
TOCJIIPKEHD T MMYBJIKALIII

CraBoBa akBaKyJIbTypa CbOTOJIEHHS
VYkpalau 30cepemkeHa Ha BUPOIIyBaHHI KO-
pona [1]. BpaxoByroun icTOpHYHI aCIIEKTH,
MOKHA CTBEpIDKYBaTH, IO ITaHUH 00’ €KT
AKBaKyJBTYPH € TPAJHULIHHAM BUIOM 3HAY-
HOi yacTuHH €Bponu [2-5], B ToMy 4HCIi
1 Ykpaiau [6—7]. 3a monazg 50-piuHoi Hay-
KOBOI pOOOTH 3a CeJEeKIIHHO-TIICMiHHIM
HAIPSIMKOM YKPATHChKHMHU BUCHUMH BHBC-
NIEHO NIBI TOPOIM, IO BKIIIOYAIOTH 9 BHY-
TPILIHFONOPOAHUX THIIB Kopoma. OfnHak,
BPaXOBYIOUH MOTPEON CIIOKUBUOTO PUHKY,
MIPOJIOBXKYIOTHCSL HAYKOBI POOOTH 3 METOIO
OTpUMAaHHS IPOAYKIIiil 3 TOKPAIICHIMH TO-
BapHUMH KoHAUIisiMU [8—11].

3ail TiABHINEHHS MPOXYKTHBHOCTI
BOJIOMM 3aCTOCOBYIOTH Pi3HOMAHITHI 3aX0-
ITH, 30KpeMa CENIEKIIITHOTO HAPSIMKY — 3
BUKOPUCTAHHSAM SBHINA TETEPO3UCY MpH
CXpelllyBaHHI TeorpadiuyHo BiITATCHUX
Ta, Bi/INOB1THO, TCHETUYHO PI3HOMAHITHUX
ocobuH [12—15]. IHIIMM HaNPSMOM € BJIO-
CKOHAJICHHS TEXHOJIOTil BHUPOIILYyBaHHS:
3aCTOCYBaHHS IIOJIKYJIBTYpH 3 YOTHPHOX
Ta Oinblie BUIIB pHO; po3pOOICHHS HOBUX
peuenTyp MTYYHHX KOPMiB; KOPUTYBaHHS
IIUTBHOCTI ITocaaku Touro [16—18].

[Tpu BUBYEHHI OCOOIMBOCTEN POCTY pH-
00IMOCaIKOBOTO MaTepiany, SIK OyIb-SIKOro
’KMBOTO OpraHi3My, IPiOPUTETHOTO 3HAYCH-
HSl HaOyBarOTh JOCIiKEHHS, TIOB’sI3aHi 13
3a0e3IeYeHHsIM ONTHMAIBHIX YMOB Cepe-
JIoBUIIA BUpOITyBaHHA. OCHOBHE 3HAYEHHS
3a JaHUX OOCTaBHH Mac KOMIUIEKCHE JIOCIi-
JDKEHHS a0l0THYHMX Ta O10THYHUX YMHHUKIB
CcepeIoBHIIa BUpOIyBaHHs pudn [19-21].

BUAIJIEHHA HEBUPIINEHUX
PAHIIIE YACTHH 3ATAJILHOI
INPOBJEMMU. META POBOTH

Teputopis XMenbHHIIEKOT 00JacTi Ta
HasBHUI TaM cTaBoBUU (oHA Mae Haii-
IMONTY ICTOPHYHY TIIKY PO3BUTKY B KO-
pomiBHULTBI. 30KpeMa, cTaBU «YepHuUIiB-
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farming. In particular, the ponds “Cher-
nylivka”, “Kuzmin”, *“Starokonstyan-
tyniv”, “Antoniny” were the first to be in-
volved in selective breeding works at the
scientific level. In today’s conditions, Pr-
JSC “Khmelnytskrybhosp” includes sever-
al sites, the total area of the pond fund of
which is over 6,500 hectares. Thus, this is
one of the largest artificially created wa-
ter fund systems in Ukraine. Cultivation
of marketable products is carried out on
a two- and three-year cycle. Accordingly,
in both cultivation schemes, the quality of
fish seeds plays an important role [22]. The
cultivation of juvenile carps depends to a
large extent, especially at the first stage of
cultivation, on the availability of a natural
food supply in the ponds, the main com-
ponents of which are phytoplankton, zoo-
plankton and zoobenthos. The qualitative
composition and quantitative develop-
ment of food organisms has a significant
impact on the nutritional security of fish
seeds [19]. The formation of a natural food
supply depends on a number of factors, in-
cluding temperature, oxygen, the content
of biogenic elements and organic substanc-
es, the time of year, the length of daylight
hours, the weight of fish, etc. [23-26].
Drastic climate changes have a nega-
tive impact on water quality and quantity.
In particular, disruption of the temperature
and chemical regime of water contributes
to the accumulation of a significant mass
of phytoplankton, an increase in organ-
ic pollution and, accordingly, a decrease
in dissolved oxygen in the water. Due to
the combined effects of climate change
and anthropogenic factors, most aquacul-
ture enterprises, including PrJSC “Khmel-
nytskrybhosp”, are deprived of the oppor-
tunity to operate reservoirs in the mode
that was planned in the calculation plans
during their construction [22]. In this re-
gard, research on the study of environmen-
tal conditions during fish farming is be-
coming increasingly important. Therefore,

Kay, «Ky3pmun», «CTapOKOHCTSIHTHHIBY,
«AHTOHIHWY OynM 3afisHI MEPIIUMH IJIs
BEJICHHS CEJIEKIIHHO-TUIEMIHHOT pPOOOTH
Ha HayKOBOMY piBHi. B yMOBax cboroieHHs
1o ckiany [pAT «XMenpHUIIBKpUOTOCT,
BXOJUTh JICKUIbKA JUIBHUIG, 3arajibHa
TUIOIIA CTaBOBOTO (DOHIY SKUX CTaHOBHUTH
noHaz 6500 ra. TakuM 4MHOM, II€ OJHA 3
HalOITBIIMX B YKpaiHi MTYYHO CTBOpE-
HUX CHCTeM BOAHOTO (GoHay. Bupoirysan-
HS TOBapHOI MPOJYKIIi 3MIHCHIOETBCS 32
JIBO- Ta TPWIITHIM LUKIOM. BiamosigHo,
3a 000X CXeM BUPOIIYBaHHS BaKIIHBY POJIb
BiJIirpa€e SIKICTh MOCAJKOBOTO Marepiaiy
[22]. BupomryBaHHS MOJIOII KOPOIOBHX
puO 3HAUHOIO MIpPOIO 3aJIEKUTh, OCOOIH-
BO Ha IEPIIOMY €Talli BHPOIUTYBaHHS, Bij
HAsIBHOCTI B CTaBaX MPUPOJHOT KOPMOBOL
0a3n, TOJIOBHUMH KOMITOHEHTaMH SIKOi €
(ITOIIAHKTOH, 300IUIAHKTOH Ta 3000€H-
TOC. SIKICHUI CKIIaa Ta KUTbKICHUH pO3BH-
TOK KOPMOBUX OpraHi3MiB Ma€ iCTOTHHUI
BIUIMB Ha XapyoBy 3a0e3IeUeHiCTh I10-
caakoBoro marepiany [19]. ®opmyBaHHs
MIPUPOIHOT KOPMOBOI 0a3u 3aJCKUTh Bij
HU3KH YHHHUKIB, 30KpeMa TeMIIepaTypHO-
r0o, KHCHEBOTO PEKUMY, BMICTY O10T€HHHUX
CJIEMEHTIB Ta OPTaHIYHUX PEUOBUH, NEPio-
Iy POKY, TPUBAJIOCTI CBITJIOBOTO JTHS, THC-
Ky pu6 Tomio [23-26].

Pi3ki kiiMaTH4Hi 3MiHM YUHSTH Hera-
TUBHHH BIUTUB Ha SIKICHI Ta KIJIBKICHI TO-
Ka3HUKH BOIH. 30KpeMa, TIOPYIICHHS TeM-
MEePaTypHOro Ta XiMIYHOTO PEXKUMY BOIH
CIIpHsIE€ HAKOITMYCHHIO 3HAYHOI MacH (]i-
TOIJIAHKTOHY, 30UTBIIEHHIO OPraHi4HOTO
3a0pyIHEHHS Ta, BiJIIIOBIIHO, PU3BOIUTH
IO 3HW)KEHHS PO3YMHEHOTO Y BOJ KHCHIO.
Uepes CyKyIHy JIit0 3MiH KJIIMaTy Ta aH-
TPOMIOT€HHUX YHMHHUKIB, OLIBLIICTH MiJI-
MIPUEMCTB aKBAaKyJIBTYPH, B TOMY YHCIi i
ITpAT «XMenpHUILBKpUOTOCIY, T030aBIIe-
HO MOYKJIUBOCTI €KCITyaTyBaTH BOIOHMH B
peskuMi, o OyB OKpeCICHUH Y PO3paxyH-
KOBHX TUTaHAaX MpH 1X OyaiBHUITBI [22]. Y
3B 513Ky 3 I[IM, BUBUCHHS YMOB CEPEIOBU-
Ia TpHU BUPOIIYBaHHI puOu HaOyBae ak-
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the purpose of this work was to investigate
and assess the state of the hydrochemical
and hydrobiological regime of experimen-
tal ponds when growing age-0+ crossbreed
carp in the conditions of PrJSC “Khmel-

nytskrybhosp”.

MATERIALS AND METHODS

The study was conducted in 2023 on the
basis of the pond farm of PrJSC “Khmel-
nytskrybhosp” in 4 wintering ponds with
an area of 0.25 ha, an average depth of 1.5
m, which were not used during the winter-
ing period and, accordingly, underwent the
stage of drainage and freezing. The source
of water supply for these ponds is the Bu-
zhok River. The choice of ponds was based
on the development of technological as-
pects of growing carp seeds in monocul-
ture, exclusively with the maximum use
of the potential of the natural food supply
and high-protein feeds in order to obtain
an individual body weight of age-0+ fish
over 50 g. Yearlings of new commercial
lines of framed carp were grown in ponds,
obtained as a result of crossing broodstock
according to the following scheme:

QAZFC x JASN(h)C — ¢ Anton-
iny-Zozulenets intrabreed type of Ukraini-
an framed carp breed x & Nyvky hatchery
line of sparsely scaled intrabreed type of
Ukrainian framed carp breed;

PSN(h)C x JAZFC - @ Nyvky
hatchery line of sparsely scaled intrabreed
type of Ukrainian framed carp breed x &
Antoniny-Zozulenets intrabreed type of
Ukrainian framed carp breed.

Comparison of productive parameters
of interbreeding groups was carried out
according to those of purebred lines of the
sparsely scaled Nyvky hatchery line and
the Antoniny-Zozulenets intrabreed types
of the Ukrainian framed carp breed.

PSN(h)C x JSN(hI)C — @ Nyvky
hatchery line of sparsely scaled intrabreed
type of Ukrainian framed carp breed x &

TyanbHOCTI. OTXKe, METOI0 NTaHOi PoOOTH
CTaJI0 OCII/DKEHHS Ta OLliHKa CTaHy Tifl-
POXIMIYHOTO Ta TiPOOIOIIOTIYHOTO PEKH-
MY EKCIIEPUMEHTANIBHUX CTABIB IIPH BUPO-
IIyBaHHI MMOMICHUX IIHOTOJIITOK KOpoIa B
ymoBax IIpAT «XMenbHUIBKPHOTroCID).

MATEPIAJIN TA METOAH

Hocnimkenns npopoawiu B 2023 p.
Ha 0a3i craBoBoro rocnogapctBa I[IpAT
«XMEJTBHHUIILKPUOTOCI) Y 4-X 3UMYyBaJIb-
HUX cTaBax rmiometo 0,25 ra, cepenHboro
mOuHOW 1,5 M, SIKi B IIEpioj 3UMIBII HE
Oynmu 3aiisiHI Ta, BIAMOBITHO, TPOUIILIN
eTal OCYIIYBaHHS Ta IPOMOPOXKYBAHHS.
JxepenoM BOIOMOCTayaHHS JaHUX CTa-
BiB € p. Byxxok. Bubip craBiB 6a3zyBaBcs
Ha BpaxyBaHHI TEXHOJIOTIYHUX AacCIEKTiB
BHUPOIIYBaHHS PHOOIIOCAJKOBOTO Marepi-
ally KOpolia B MOHOKYJNBTYpPi, BHKIIOYHO
3 MaKCHUMaJIbHIM BHKOPHCTAHHSIM ITOTEH-
1iaxy KOpMOBOi 0a3u Ta BUCOKOOIIKOBHX
KOPMIB 13 METOIO OTPUMAaHHS 1H/IUBITyash-
HOI MacH Tija HbOroyiTok moHaa 50 r. Y
CTaBax BHPOIIYBAJIH LHOTOJITOK HOBHX
MIPOMUCIIOBHX JIIHI paM4acToro Kopoma,
OTPUMAaHHUX Yy pe3ylIbTaTi CXpEIlyBaHHSI
ILUTIJHUKIB 38 TAKOK CXEMOIO:

QA3PK x SMHGa)K — Q anTOHIH-
CHKO-303YJIEHEIIBKOTO BHYTPILIHHOIIOPO/I-
HOT'O TUITY YKpPaiHCBKOI paM4acToi HOpoax
Koporma X & HUBKIBCHKOT 3aBOICHKOT JIiHIT
MaJIOTYCKaToro  BHYTPIITHBOIIOPOTHOTO
THIy YKPAiHCBKOI paM4acTol MOPOAH KO-
poma;

YMH@MK x JA3PK — @ HuBKiB-
ChKOi 3aBOJICBKOI JIiHIT MaJOIyCKaToro
BHYTPIIIHBOIIOPOAHOTO TUIY YKPaiHCHKOT
paMyacToi mopoau Kopoma X & aHTOHiH-
CBKO-303YJIEHEIIBKOTO BHYTPILIHHOIIOPO/I-
HOT'O TUITY YKpPaiHCBKOI paM4acToi HOpoax
KoporIa.

[TopiBHAHHS NPORYKTUBHUX IOKa3HH-
KiB TIOMICHHMX TPYIl IIPOBOIMIIU 3a MOKa3-
HUKaMH YHUCTOTIOPOJHUX JIHIA Maoiry-
CKaTOro HMBKIBCBHKOI 3aBOJCBHKOI JIiHIi Ta
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Nyvky hatchery line of sparsely scaled
intrabreed type of Ukrainian framed carp
breed;

Q@ AZFC x 4 AZFC - 9 Anton-
iny-Zozulenets intrabreed type of Ukraini-
an framed carp breed x & Antoniny-Zozu-
lenets intrabreed type of Ukrainian framed
carp breed.

The ponds were stocked on May 22
with three-day-old carp larvae at the rate of
100 thousand ind./ha, which were grown
in monoculture using intensive technol-
ogy. The larvae were obtained artificially
in the incubation unit of the “Medzhibizh”
branch of fish farm. The general scheme
of stocking the experimental ponds is pre-
sented in Table 1.

To stimulate the development of the
natural food supply, before filling the
ponds with water, land reclamation meas-
ures were carried out and cattle humus was
applied at the rate of 2 t/ha. In order to as-
sess and optimize the environmental con-
ditions for growing carp seeds, constant
monitoring of water temperature and dis-
solved oxygen content was carried out and
the peculiarities of the development of hy-
drochemical and hydrobiological regimes
of experimental ponds were studied. The
temperature and dissolved oxygen content
in the water were determined daily using
a Milwaukee MW600 thermo-oximeter,
and hydrochemical and hydrobiological
samples were taken once a month. Water
samples were taken for complete chemical
analysis and processed according to the
methodology [27], and the obtained data
were compared with the current fishery
standards [28]. Collection, preservation

Table. 1. Experimental scheme

aHTOHIHCHKO-303YJICHEIILKOTO ~ BHYTpIIII-
HBOIOPIMHUX THIIB YKPaiHCHKOI pam-
4acTOl HOPOIH KOPOIIa;

YMHGEDK x SMHGI)K — @ Hus-
KIBCBKOT 3aBOJICHKOI JIiHIT MaJOIyCKaToro
BHYTPIITHBOTIOPOTHOTO THITY YKPaiHCHKOL
paMyacToi mopoau kopoma X & HUBKiB-
ChbKOi 3aBOJICHKOI JIiHII MaJOIyCKaToro
BHYTPINIHBOTIOPOJHOTO THIY YKPaiHCHKOT
pamuacToi IOpoar KOpora;

QA3PK x & A3PK — @ aHTOHIH-
CHKO-303yJICHEIIKOTO BHYTPINIHBOTIOPOI-
HOT'O TUITY YKPaiHCBKOI paM4acToi HOpoax
Kopora X & aHTOHIHCHKO-303yJIEHEIBKOTO
BHYTPINIHBOTIOPOJHOTO THUIY YKPaiHCHKOT
pamyacToi IOpoaAx Kopora.

3apuOHEeHHsT CTaBiB mpoBommiIH 22
TpaBHS TPUAOOOBUMH JIMIMHKAMH KOOI
i3 po3paxyHky 100 THC. eK3./Ta, BUPOIILY-
BaHHS SKUX 3[IHCHIOBAIM B MOHOKYJIBTY-
pi 3a IHTEHCHBHOI TexXHOJOTii. JIMYNHOK
OyJI0 OTPHMaHO 3aBOJICHKHM METOJOM B
yMOBax 1HKyOaIiifHOTO TeXy PUOMITBHHUII
«Memxubix». 3arajgpHa cxema 3apuoiIeH-
HS JOCHIIHUX CTaBiB NpEACTaBICHA B Ta-
Omum 1.

Jts1 cTUMYTIOBaHHS PO3BUTKY IPUPOL-
HOI KOPMOBOi 0a3u 10 3alIOBHEHHS CTaBiB
BOJIOFO OYyJIO TMPOBENCHO MEIiOpaTHBHI
3axolu Ta BHeceHo meperHiii BPX i3 pos-
paxyHKy 2 T/ra. 3 METOO OILIIHKH Ta OITH-
Mi3allii yMOB CEpelOBHIIA BUPOIILYBaHHS
pUOOTIOCaTKOBOTO MaTepiany Koporna BelH
MOCTIHUN KOHTPOJb TEMIIEPAaTypU BOIU
1 BMICTY pO3YHMHEHOTO B Hill KHCHIO 1 JIO-
CIIJDKYBaIM OCOONMBOCTI  (hOpPMYBaHHS
TIPOXIMIYHOTO Ta TiAPOOiIOIIOTIYHOTO pe-
KHUMIB €KCIICPHMEHTAIbHUX CTaBiB. Tem-
neparypy Ta BMICT PO3YHHEHOTO KHCHIO y

Fish ponds, | Pond area, | Intensification Carp larvac stocked for rearm.g -
No. ha measures Crossbreeding type Stoking d.e nsity,
thousand ind./ha
Pond No. 2 0.25 application QAZFC x & SN(h)C 100
Pond No. 3 0.25 of fertilizers, Q SN(hI)C x & AZFC 100
Pond No. 4 0.25 feeding with Q SN(hI)C x & SN(hl)C 100
Pond No. 5 0.25 artificial feeds QAZFC x & AZFC 100
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and processing of hydrobiological samples
(phyto-, zooplankton, zoobenthos) were
carried out according to generally accept-
ed methods in hydrobiology [27]. To deter-
mine the qualitative composition of phy-
toplankton organisms and invertebrates,
identification keys were used [29-33].

Feeding fish juvenile with artificial
feeds was carried out taking into account
the state of natural food supply. Consider-
ing the high density of fish stocking and
the rate at which organisms consume the
natural food supply, artificial feed began to
be given in the second half of June, when
the natural food supply decreased. During
the season, high-protein feeds of various
formulations were used for feeding. At the
first stage, for 24 days (June 16-30), juve-
niles were fed with a high-protein starter
feed from “RAANAN” (Israel) with a pro-
tein content of 60% at the rate of 4% of the
fish weight.

After the carp juveniles reached 3.0 g
(beginning of July), further feeding was
carried out with production feed from the
same manufacturer, but with a protein /
fat content of 37 / 12%, respectively. In
accordance with the dynamics of body
weight accumulation and the manufactur-
er’s recommendations, the daily feed rate
was reduced to 3% of body weight.

The data obtained as a result of the
study were subjected to statistical process-
ing using the MS Excel.

BOJI BU3HAYAJIH LIONECHHO 32 JOIOMOTOIO
TepmookcuMmeTpa «Milwaukee MW600»,
a BImOIp TiOPOXIMIYHHMX Ta TiApoOioo-
TYHUX NpoO NMPOBOAMIM Pa3 Ha MiCALb.
Bin6ip npo6 Boau TS TOBHOTO XiMIYHOTO
aHaJi3y Ta iX ONmpaIfOBaHHs 3/iCHIOBAIU-
¢S 3TIHO 3 MeTonuKo [27], a oTpuMaHi
JlaH1 MMOPIBHIOBAJIM 13 YUHHUMHU PUOHUIIB-
kuMH HopMaTtuBamu [28]. Binbip, ¢ikca-
Lil0 Ta OMpAIIOBAHHA TiAPOOIOIOTTUHUX
mpo6 ((piTo-, 300IUIAHKTOH, 3000CHTOC)
MPOBOJWIIA  BIMOBIAHO JO 3arajibHO-
MPUWHATUX y Tiapobionorii Metomis [27].
s BU3Ha4eHHS SIKICHOTO cKiany ¢iTor-
JAHKTOHHHX OpraHi3MiB Ta 0e3XpeOeTHUX
TBapUH BUKOPUCTOBYBAIM BU3HAYHUKU
[29-33].

Tonisnto Mosoai puO MITyYHUMH KOp-
MaMH TPOBOAWINA 3 YpaxyBaHHSIM CTa-
HY KOpPMOBOiI 0a3u. BpaxoByrouu BHCOKY
IIUTBHICTH TTOCAJIKH pUOOTIOCAIKOBOTO Ma-
Tepiany Ta TeMII MOiJaHHS KHUBUX KOPMO-
BHX OPTaHi3MiB, MTY4YHI KOPMHU PO3IIOYa-
JIM JABaTH BXKE 3 IPYTOi TOJIOBHHU YSPBHS
MIPH 3HIDKCHHI TOKa3HUKIB TPHPOIHOT KOP-
MoBOi 0a3u. Biponossx ce30Hy [uIs TofiB-
Ji 3aCTOCOBYBajM BUCOKOOIIKOBI KOPMH
pi3HuX penentyp. Tak, Ha mepiIoMy eTarti,
BIIpOAOBX 24 ni6 (16-30 yepBHS) romiB-
JIF0 MOJIO/I 3iHCHIOBATM BUCOKOOIKOBHM
craproBuM kopmoMm ¢ipmu «RAANAN»
(I3pains) i3 BMicTOM npoTeiny 60%, i3 po3-
paxyHky 4% Bix Macu puoO.

[Micnss MOCSTHEHHS MOJOAIIO KOpOTa
macu 3,0 T (MOYATOK JHIHS), ¥ TOJANTb-
[IOMY TOJIIBITIO MTPOBOAYIIH MPOAYKIIIHHUM
KOPMOM TOTO X BUPOOHHWKA, aJIe i3 BMICTOM
nporteiny / sxxupy — 37 / 12% BinnosigHo.
V BIiAOOBiAHOCTI OO0 AWHAMIKM HAKOIM-
YEeHHS MAacH TiJia Ta peKOMEH Al BUPOO-
HUKa, 1000BY HOPMY KOpMY OyJI0 3HHKEHO
1o 3% Bix Macu Tina.

OTpuMaHi B pe3ynbTaTi MPOBEICHUX
JoCTiKeHb NG POBI JaHi MiAsIranu cra-
TUCTHYHOMY OIIPAIIOBAHHIO 3 JOMOMO-
TOI0 KOMII'I0TepHOI nporpamu «Microsoft
Excel».
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STUDY RESULTS
AND THEIR DISCUSSION

During the study, no significant differ-
ences in temperature, oxygen regimes, and
chemical composition were recorded, since
the ponds had a common source of water
supply. The water temperature in the ponds
varied from 8.2 to 26.0°C, with a maxi-
mum average of 24.2-25.1°C in July, and
a minimum of 8.4-8.8°C at the end of the
growing season (in November). In gener-
al, the dynamics of the temperature regime
was typical for the Forest-Steppe zone.
The average water temperature for the dec-
ade in May was within 19.5-21.3°C, with
a peak temperature in July, after which by
the end of the growing season there was
a decrease from 21.8-22.4°C in August to
8.4-8.8°C in November. Similar dynamics
were observed in the content of dissolved
oxygen in water, which during the growing
season varied from 2.83 to 7.52 mg O /dm’
(Fig. 1).

According to the classification of O.
0. Alyokin, the water of the experimen-
tal ponds belonged to the hydrocarbonate
class of the calcium group. The amount of
the main anion (hydrocarbonates) on aver-
age was within 158.7-231.9 mg/dm?, and
the main cation (calcium) — 22.0-45.8 mg/
dm?. The pond water has medium miner-
alization with the sum of ions at the level
of 254.4-352.8 mg/dm3. The total water

PE3YJIIbTATH AJOCJ/IAXEHDb
TA IX OBTOBOPEHHS

[Ipu mpoBeneHHi nociipkeHHS OyIo
BCTAHOBIICHO, IO CYTTEBHX BiJIMIHHOC-
Te 3a TeMIepaTypHUM, KHUCHEBHM pe-
J)KUMaMK Ta XIMIYHHM CKJIAZO0M BOOM HE
Oyi10 3a)iKCOBAHO, OCKIJIBKU CTaBH MaJld
CIJIBHE JIKEpesio BOAOMoCTa4aHHsA. Tak,
TeMIlepaTypa BOIM B CTaBax 3MiHIOBajacs
B Mexax Big 8,2 mo 26,0°C, 3 MakcHMallb-
HUM CepeHIM ToKasHuKoM 24,2-251°C B
JIMIHI, a MiHiMaaeHuM — 8,4-8,8°C Ha-
MIPHKIHII CE30HY BHPOIIYBaHHS (B JUCTO-
nazi). 3arajaom, AMHAMiKa TeMIEepaTypHO-
ro peKUMy Mayia THIIOBHH XapakTep Uis
30HM Jlicocteny. Takum YMHOM, cepeaHiii
MOKAa3HUK TEMIIEpaTypyd BOAM 3a JICKaIy
B TpaBHi OyB y mexax 19,5-21,3°C, 3 mi-
KOM Y JIUITHI, IiCTIsl 4OTO JIO KiHIIS BereTa-
LUiHHOTO Ce30HY BiAOyBanocs 3HMKEHHS
3 21,8-22,4°C y cepnni o 8,4-8,8°C y
Jmcronazal. AHalIoriyHa JuHaMika CIocTe-
piranacsi 3a BMICTOM PO3YMHEHOTO y BOJI
KHCHIO, TTOKa3HHUKH SIKOTO BIPOJIOBXK BETe-
TaIlifHOTO CE30HY 3MIHIOBAIMCS B MEkKax
Bin 2,83 n0 7,52 mr O,/nm’ (puc. 1).

3rigHo 3 knacudikamiero O. O. Anpo-
KiHa, BOJa EKCIIEPHMMEHTAIbHUX CTaBiB
HaJeXxajia J0 TiApOKapOOHATHOTO KIIACY
rpynu  Kanblito. KilbKicTh OCHOBHOTO
aHioHy (TiIpoKapOOHATIB) B CEpPEIHBO-
My 3Haxomwiach y Mexax 158,7-231,9
MI/aM°, a OCHOBHOTO KaTioOHY (KaJIbILifO)
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Fig. 1. Dynamics of temperature and oxygen regime of experimental ponds
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hardness was within 3.3-3.9 mg-eq/dm?
(Table 2).

The pH of the water on average during
the study period was within 7.4-8.2, i.e.
the environment was slightly alkaline. The
content of both easily and poorly soluble
organic matter, which was determined by
the permanganate and dichromate oxi-
dation, in the water of the experimental
ponds did not exceed the regulatory val-
ues accepted in fish farming, which can
be explained both by the high quality of
extruded feeds and the correct technology
of using feeds — due to the small area of the
experimental ponds, it was possible to ful-
ly control consumption at feeding sites. A
significant contribution to the positive re-
sult obtained is also the fact that wintering
ponds were selected — they are placed first
in an independent water supply cascade,
which allowed for full regulation of water
exchange (Table 1).

— 22,0-45,8 mr/am3. Bona craBsiB — ce-
peaHbol MiHepanizalii i3 CyMO0 i0HIB Ha
piBHi 254,4-352,8 mr/am>. 3aranbHa TBEp-
JicTh BoaM mepelyBaia B Mexax 3,3-3,9
Mr-eKB./mm> (Tabm. 2).

Bonnesuit nmokasuuk (pH) Boau B ce-
pPEIHBLOMY 3a TIEpioN JOCIIKCHb 3HaXo-
IUBCS B Mexax 7,4—8,2, To0To cepenoBu-
1ie OyJ10 cabKOIyKHUM. BMICT sk J1erko-,
TaK i BAXKKOPO3YMHHOI OPraHiqHOI PEUOBHU-
HU, SIKUI BU3HAYAJIH 32 IOKa3HUKAMH TIep-
MaHTaHaTHOI Ta OIXpOMAaTHOi OKHCHIOBA-
HOCTEH, Y BOJIi eKCTIEPHMEHTAIBHUX CTaBIB
HE TEPEBHUINYBaB HOPMATUBHHUX 3HAYCHb,
MPUWHATUX Y PUOHUIITBI, 0 MOXKHA TTOsIC-
HUTHU SIK BUCOKOIO SIKICTIO €KCTPYIOBAaHUX
KOpMIB, TaK 1 MPaBUIBHOI TEXHOJOTIE0
X 3roMOBYBaHHSI: 33 PAXyHOK MAJIOT TUIOMII
JIOCIIIJTHAX CTaBiB iCHYBaJla MOXKJIHBICTb
MOBHOIIIHHO KOHTPOJIOBATH CIIOXKHBaHHS
Ha KOPMOBHX MicIsiX. Baromum BHECKOM
y OTPHMaHHI MO3UTHBHUI pE3yNbTaT, Ta-

Table 2. Water quality parameters of the experimental ponds, PrJSC “Khmel-

nytskrybhosp” (average values)

Parameters Fish ponds Normative
No. 2 | No. 3 | No. 4 | No. 5 values [28]

pH 7.904020  820+0.10  7.5040.65 7.40£0.52  6.5-8.5
Free ammonia NH,, mg N/dm’ 0.03+0.01 0.05+0.01 0.01£0.00  0.01£0.001  up to 0.05
Permanganate oxidation, 13.6£1.5  12.841.2 102033  1037+1.87 upto 15.0
mg O/dm?
Bichromate oxidation, mg O/dm? 34.242.1 32.143.5 24.5¢1.23  24.09+44.50  up to 50.0
Ammonium nitrogen, NH,", 1.04+0.09  0.89+0.15  0.89+0.02  0.79+0.09  upto2.0
mg N/dm?*
Nitrites, NO,", mg N/dm? 0.08£0.01  0.06£0.01  0.05£0.01  0.07+0.02  upto 0.1
Nitrates, NO,’, mg N/dm’® 0.44+0.08  0.33£0.07 0.42+0.03  0.23£0.07  upto 2.0
Mineral phosphorus, PO, 026£0.04  0.19£0.05  0.08£0.01  0.06+0.01  upto 0.7
mg P/dm?
Total ferum, Fe**+ Fe*, 1494021  1.0640.16  1.00+0.12  1.2440.19  upto 1.0
mg Fe/dm?
Calcium, Ca*", mg/dm? 40.9£2.5 45.8+4.1 22.0+£2.8 34.7+2.6 up to 70
Magnesium, Mg, mg/dm? 20.7+1.1 20.7+1.5 14.6+1.8 21.9£1.2 up to 30
il(?g%lﬁﬂ)ma“'“m’ Na=K, 24319 165514  28.8+12 204460  upto 50
Hydrocarbonates, HCO, mg/dm®  231.9+248 231.9+39.5 158.7+412 189.1x18.6  up to 400
Chlorides, CI, mg/dm’ 19.042.0  163+2.13  16.3+1.46 17713  upto 70
Sulfates, SO,*, mg/dm’ 16.0£0.86  14.4£1.09  14.0£1.25 11.1£0.76 up to 70
Total hardness, mg-eq./dm? 3.7+0.5 3.9+0.3 3.3+0.6 3.5+0.2 5-7
Mineralization, mg/dm’ 352.8489.6 344.84108.2 254.4+74.6 2803214  upto 1000
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All biogenic elements are present in
pond water (NH,, NO,, NO,, PO,
Fe*+Fe*"). At the same time, the concen-
trations of ammonium nitrogen, nitrites
and nitrates in all ponds during the study
period were within the regulatory values,
while the concentrations of mineral phos-
phorus in ponds No. 4 and No. 5 were sig-
nificantly below the regulatory values and
on average did not exceed 0.06-0.08 mg P/
dm? (Table 2). The low content of mineral
phosphorus in these ponds may be one of
the reasons for the insufficient develop-
ment of phytoplankton.

In ponds No. 2 and No. 5, total iron
concentrations were increased to 1.24 and
1.49 mg Fe/dm?, respectively (with a NV
of 1.0 mg Fe/dm?).

The content of chlorides and sulfates
in the water was insignificant and on av-
erage amounted to 16.3-19.0 mg/dm?® and
11.1-16.0 mg/dm?, respectively (Table 2).

Therefore, the hydrochemical regime
of the experimental ponds during the study
period was generally satisfactory and suit-
able for growing carp seeds.

A total of 106 species and intraspecific
taxa (i.s.t.) belonging to 6 systematic divi-
sions of algae were identified in the phy-
toplankton of experimental ponds during
the study period. At the same time, with-
in each pond, from 54 to 72 species and
species diversity of algae were recorded,
and ponds No. 2 and No. 3 were charac-
terized by a higher species diversity (Table
3). The analysis of the floristic spectrum of
phytoplankton showed that Chlorophyta
were the most diversely represented, the
share of which in different ponds ranged
from 57 to 67% of the total abundance of
identified species. The subdominants were
Euglenophyta (8-15%), Bacillariophyta
(9-13%) and Cyanophyta (7-14%). The
share of other algae divisions (Dinophyta
and Chrysophyta) did not exceed 1-4% of

KOX € (hakT 0OpaHHs 3UMYyBaJILHUX CTaBIB
— BOHH PO3MIIIICHI TIEPIIMMYU B HE3AJICK-
HOMY KacKaJli BOJOIOAa4i, [0 TAJI0 3MOT'Y
MOBHOLIIHHOTO PEryII0OBaHHS BOJAOOOMIHY
(muB. Tabm. 1).

Y Bomi craBiB HasgBHI Bci OioreH-
Hi enementd (NH,”, NO,, NO,, PO,
Fe?+Fe*). Tlpu 1bOMy KOHIIEHTpAIlis
aMOHIMHOTO a30Ty, HITPHUTIB Ta HITPAaTiB
B YCiX CTaBaxX BIIPOAOBXK IEpPiOAy MOCIHi-
JDKEHHS Tiepe0yBaja B MEKax HOPMATHB-
HUX BEJINYMH, TOJ1 K BMICT MiHEpaIbHOTO
¢docdopy B craBax Ne 4 ta Ne 5 OyB 3Ha4-
HO HIDKYUM, TIOPIBHSHO 3 HOPMATHBHUMHU
3HAQUCHHSAMH, 1 B CEpPEeIHbOMY HE TMepe-
BuiyBas 0,06-0,08 mr P/mm® (tabm. 2).
Hwu3spkwii BMicT MiHepanbHOTO (ochopy B
JAHHUX CTaBaX MoOxe OyTH OIHI€IO 13 MpHU-
YIH HEJO0CTAaTHBOTO PO3BUTKY (DITOILIIAHK-
TOHHHX OpPTaHi3MiB.

V craBax Ne 2 ta Ne 5 BusBiI€HO miBU-
IIeH] piBHI KOHIIEHTpAlii 3araabHOTO 3aIi-
3a — Bignosinuo 1,24 ta 1,49 mr Fe/nm?
(3a H3 1,0 mr Fe/nm?).

Bwmict xmopuniB Ta cynasdariB y Boji
OyB HE3HAYHHM i B CEPETHHOMY CTAaHOBUB
Bigmosiguo 16,3—19,0 mr/om® ta 11,1-16,0
mr/am? (tab. 2).

OTXe, TIAPOXIMIYHHKM pPEXHM eKcIie-
PUMEHTAIBHUX CTaBIB YIPOIOBXK MEPIOAy
JOCITIJDKEHHS B TIUIOMY OYB 3aJI0BITbHUM
i IPUAATHAM JJIsI BUPOIIYBaHHS pUOOIIO-
CaJIKOBOTO MaTepiairy Kopora.

VY (iTOMIAHKTOHI eKCTIEPUMEHTANBHUX
CTaBiB YIPOJOBXK TEPIOAY IOCTIKCHHS
3arasioM Oyino ifgeHTudikosaHo 106 Buais
Ta BHYTPIIIHEOBUIOBUX TaKCOHIB (B.B.T.),
1[0 HaJeXaTh 00 6 CHCTEMATHYHHUX BIJI-
IUTiB BojopocTel. Ilpu oMy, B Mexkax
KOXHOTO CTaBy peecTpyBaiiu Big 54 1o 72
BHJIB Ta B.B.T. BOIOPOCTEH, a OUIBIINM
BUJIOBHM PIi3HOMAHITTAM XapaKTepU3yBa-
mucst craBu Ne 2 ta Ne 3 (tab. 3).

ITpoBenenuit anamiz QuopucTuIHOrO
crieKTpy (ITOIUIAHKTOHY Ha PiBHI BiJi-
JIiB 1TOKA3aB, 1[0 HAHPi3HOMaHITHiIIe OyIu
npencraeneHi Chlorophyta, yactka sSKux
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Table 3. Taxonomic diversity of phytoplankton in experimental ponds

Group Pond

No. 2 | No. 3 | No. 4 | No. 5
Cyanophyta 10 (14%) 8 (11%) 4 (7%) 8 (14%)
Euglenophyta 11 (15%) 6 (8%) 5 (9%) 8 (14%)
Bacillariophyta 8 (11%) 9 (13%) 7 (13%) 5 (9%)
Chlorophyta 41 (57%) 48 (67%) 35 (65%) 32 (57%)
Dinophyta 2 (3%) 1 (1%) 1 (2%) 2 (4%)
Chrysophyta - - 2 (4%) 1 (2%)
Total 72 72 54 56

Note. *(*) — number of species and intraspecific taxa / percentage of this group from the total abundance.

the total abundance of identified species
and did not have a significant impact on
the development of the floristic spectrum
(Table 3).

The quantitative development of phy-
toplankton in experimental ponds varied
from 9408.3 to 129382.0 thousand cells/
dm?® in abundance and from 1.98 to 19.25
mg/dm?® in biomass. The total biomass of
planktonic algae in ponds No. 2 and No. 3
in the summer period did not exceed 14.30
and 14.51 mg/dm?, respectively. It was
somewhat lower in pond No. 4 — 12.56
mg/dm?®. The phytoplankton biomass in-
dex of pond No. 5 differed significantly,
which did not exceed 2.2 mg/dm? during
this period. The dominant complex during
this period mainly included the following
species: Microcystis aeruginosa, Scened-
esmus quadricauda, Nitzschia acicularis,
Melosira granulata var. angustissima.

In the autumn period, an increase in
phytoplankton biomass was observed in
ponds No. 2 and No. 5, respectively to
19.25 and 11.55 mg/dm?. On the contrary,
in ponds No. 3 and No. 4, the development
of planktonic algae decreased to 6.10 and
2.70 mg/dm?, respectively. During this pe-
riod, the most common and quantitatively
dominant species in the ponds were: Tra-
chelomonas volvocina, Phacus pyrum,
Oscillatoria geminata and Scenedesmus
quadricauda.

On average, during the study period,
phytoplankton biomass in experimental

y pi3HHX cTaBax nepedyBajia B MeXKax BiJ
57 mo 67% 3aranpHOI KiIBKOCTI BHSABIIE-
HuX BuIiB. CyOmoMiHaHTaMu BSBUJIHCS
Euglenophyta (8-15%), Bacillariophyta
(=13%) ta Cyanophyta (7-14%). Yactka
MPEJCTABHUKIB 1HINMUX BIAILTIB BOIOPOC-
teil (Dinophyta ta Chrysophyta) He me-
pesumyBasna 1-4% 3aranbHOi KUTBKOCTI
BUSBIIEHUX BH/IB Ta HE Majla 1CTOTHOTO
BILTMBY Ha (GopMyBaHHS (DIOPHCTUUHOTO
cniekTpy (auB. Tabm. 3).

KinpkicHUET  pO3BHUTOK  POCIHMHHOTO
IUTAHKTOHY B €KCIICPUMEHTAJIbHUX CTa-
Bax 3MiHroBascs Bix 9408,3 mo 129382,0
THC. KJI./IM® 3a YHCENBHICTIO Ta Bixm 1,98
mo 19,25 mr/mm® 3a Giomacoro. Tak, y
TMTHIM Tepion 3aranbHa Oiomaca TUIAHK-
TOHHUX BojiopocTeid B cTtaBax Ne 2 ta Ne
3 He mepeBuIIyBasia BiamoBigHo 14,30 Ta
14,51 mr/am®. Jlerno HUKIOI0 BoHa Oyiia B
craBy Ne 4 — 12,56 mr/mm>. IctoTHO Bia-
PI3HSABCSA TIOKAa3HHK OioMacH (hiToriaHK-
TOHy cTaBy Ne 5, sKkuil He NepeBUIyBaB
B 1ei mepiox 2,2 mr/mm>. Jlo ckiany mo-
MiHYBaJIbHOTO KOMIUIEKCY B IIed mepion
B OCHOBHOMY BXOAMJIH BUIU Microcystis
aeruginosa, Scenedesmus quadricauda,
Nitzschia acicularis, Melosira granulata
var. angustissima.

B ocinwiii mepion y ctaBax Ne 2 ta Ne 5
CIIOCTEPITranocs IMiABHUIICHHS [OKa3HH-
Ka OioMacw (DITOIIAHKTOHY BiIIOBIIHO
o 19,25 ta 11,55 mr/nm®. Haromicts, y
craBax Ne 3 ta No 4 pO3BHTOK IJIAaHKTOH-
HUX BOJOPOCTEH, HABIIAKH, 3MCHIIUBCS
10 6,10Ta 2,70 mr/nM® BignosigHo. Y nei
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ponds was within 6.9—16.7 mg/dm?, with
the maximum values in pond No. 2 and
the lowest values in pond No. 5. At the
same time, the primary importance in the
development of phytoplankton biomass in
ponds No. 2 and No. 3 belonged to green
algae, the share of which was 34 and 44%
of the total, respectively. Euglena (27%)
and blue-green (35%) algae also had a
significant impact on the development
of phytoplankton biomass in pond No. 2
(Fig. 2).

In pond No. 4, the majority of phy-
toplankton biomass was almost equally
determined by diatoms (32%) and green
(31%) algae with a significant share of
cyanophyta and euglena (18% each). Phy-
toplankton biomass in pond No. 5 was
formed by blue-green (44%) algae. Dia-
toms (25%) and green algae (22%) were of
secondary importance (Fig. 2).

Evaluating the development of phyto-
plankton in experimental ponds by bio-
mass, it can be said that it was character-
ized by below average (ponds No. 2, 3)
and low (ponds No. 4, 5) values for grow-
ing fish seeds, based on the normative fish
farming values [34], which subsequently
influenced the development of the pond
Z00Cenosis.

Pond Nos 355 IISSER55Y
Pond No.t. TRHEHER 3881

Mepiox B cTaBaxX HaiyacTime 3ycTpida-
JIUCH 1 MaJIM KiIbKICHE TOMiHYBaHHS BUAM
Trachelomonas volvocina, Phacus pyrum,
Oscillatoria geminata Ta Scenedesmus
quadricauda.

VY cepenHbOMY 3a Mepioa JOCTiIKeHHS
OiomMaca (ITOTUNIAHKTOHY B E€KCIIEPUMEH-
TaJbHUX CTaBaX 3HAXONWJIACi B MeXax
6,9—-16,7 mr/om?, 3 MakCUMaJIbHUMH IIO-
Ka3HUKaMu B cTaBy Ne 2, a HallMEHIIUMU
— B ctaBy Ne 5. Ilpu nbomy mepimogepro-
Be 3Ha4YeHHs y hopMyBaHHi O6ioMacu ¢iTo-
m1aHKToHY B cTaBax Ne 2 ta Ne 3 manmexano
3€JICHUM BOJIOPOCTSIM, YacTKa SKHUX BiJIIIO-
BigHo ckimanana 34 ta 44% Bix 3arajabHOI.
IcroTHMit BMB Ha (opMyBaHHs OioMacu
(bITOTUTAHKTOHY B cTaBy Ne 2 Takok Main
eBIIIeHOBI (27%), a B ctaBy Ne 3 — cuHBO-
3eneHi (35%) Bogopocri (puc. 2).

VY craBy Ne 4 ocHOBy 6iomacu poc-
JMHHOTO ITUIAHKTOHY MaiKe OTHAKOBOIO
MipOolo BU3HauYau aiatoMoBi (32%) i 3eme-
Hi (31%) BOOOPOCTI 31 3HAYHOIO YACTKOIO
CHUHBO3ENIEHUX Ta eBIVICHOBUX (10 18%).
biomaca ¢itormankTony B craBy Ne 5 ¢op-
MyBaJlacs 3a paxyHOK PO3BHUTKY CHHBO3E-
nennx (44%) Bomopocrteil. JpyropsimHe
3Ha4YeHHS MaJju AiaToMoBi (25%) Ta 3ereHi
(22%) Bomopocri (puc. 2).

OILiHIOI0YH PO3BUTOK (DITOMITAHKTOHY
B CKCIICPUMEHTAIBHUX CTaBax 3a Oioma-

* Chlorophyta
Euglenophyta
& Bacillariophyta
«» Cyanophyta

® Dinophyta
®m Chrysophyta

Pond No 3 (EEERRRERERIeg SRER

Pond No.2

8 10

prtuststeatetens |

14 16

Biomass, mg/dm?

12 18

Fig. 2. Mid-season biomass and ratios of major taxonomic groups of phytoplank-

ton in experimental ponds, 2023
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Zooplankton during the study period
was represented by Rotifera, Cladocera
and Copepoda. A total of 20 taxa of zoo-
plankton organisms were detected in the
experimental ponds. In the qualitative
composition, only 7 species or 35% of
the total number of Rotifera, 11 species or
55% of Cladocera and 2 species or 10% of
Copepoda were noted.

Among the group of other organisms
were found statoblasts of bivalves, crus-
tacean ephippia, chironomid larvae and
ostracods.

The most common rotifers were Bra-
chionus calyciflorus, Asplanchna prio-
donta; among the branchial crustaceans
— Moina rectirostris, Diaphanosoma bra-
chuurum, Chydorus sphaericus; among
copepods — Cyclops sp., their nauplial and
copepod stages of development.

Quantitative indicators of zooplankton
development in experimental ponds during
the growing season varied from 104.0 to
626.0 thousand ind./m? in abundance and
from 2.80 to 7.30 g/m® in biomass. The
study of the seasonal dynamics of zoo-
plankton development showed that at the
time of stocking carp larvae for cultivation,
the biomass of zooplankton in the ponds
was within 4.19-5.42 g/m® and significant-
ly varied in its structure. In pond No. 2 at
this time the biomass was the highest and
most favourable for carp larvae, as it was
by small and juvenile forms of cladocerans
(45.4%), rotifers (29.3%) and copepods
(25.0%) with a predominance of nauplial
and copepod stages of development, i.e.
the most accessible food organisms for fish
larvae at this stage of development. Roti-
fers in this pond also dominated in abun-
dance (up to 67%) due to the massive de-
velopment of Brachionus calyciflorus, Br.
diversicornis, Euchlanis dilatata. In pond
No. 3, the biomass of zooplankton was
at the level of 4.19 g/m? and was formed

COI0 MOXKHa CKa3aTH, IIO BiH XapaKTepH-
3yBaBCsl HIWKYE cepennix (craBu Ne 2 Ta
Ne 3) ta HuzpkumHu (cTaBu Ne 4 Ta Ne 5)
MOKa3HUKAMU JUTsl BUPOIIYBaHHs pUOOIIO-
CaJIKOBOTO MaTepiaiy, BUXOIIYH 3 HOpMa-
TUBHUX pUOOBOJHMX 3Ha4eHb [34], 1m0 y
MOJJAJTBIIIOMY 1 BIUTHHYJIO Ha OpPMYyBaHHS
3001I€HO3Y CTaBiB.

300IUTaHKTOH YIIPOIOBX IIEPiomy I0-
CIi/DKCHHS OyB MpPEACTaBICHHUN KOJO-
Beptkamu  (Rotifera), runrsIcToBycumu
(Cladocera) Ta Becinonorumu (Copepoda)
pakomnoAiOHUMU. 3arajioM B €KCIIepHMEH-
TaJbHUX CTaBax Oynao BusiBieHO 20 Tak-
COHIB 300IUIAHKTOHHUX OpraHi3miB. Y
SIKICHOMY CKJIaJIi BiIMi4€HO JIHIIE 7 BUIIB,
a00 35% 3aranpHOl KiabKocTi Rotifera, 11
BHUIB, a00 55% Cladocera, Ta 2 Buau, abo
10% Copepoda.

Cepen rpynu iHIIMX OPTaHi3MiB 3y-
CTpiYaIMCh CTaTOOIACTH MOXOBATOK, e(]i-
MiyMH PaKkoMOAI0OHUX, INYUHKU XiPOHOMIZ
Ta OCTPaKOAH.

Haituactimme cepex KoJIOBEpPTOK 3y-
crpivanucs  Brachionus  calyciflorus,
Asplanchna priodonta; cepen TijnscToBy-
CUX pakonomioHux — Moina rectirostris,
Diaphanosoma brachuurum, Chydorus
sphaericus; cepen BecioHorux — Cyclops
Sp., iXHi HayIUliajJdbHi Ta KOMENOAUTHI CTa-
Ilii PO3BUTKY.

KinpkicHI MOKa3HUKH PO3BUTKY 300II-
JAHKTOHY B EKCIIEPUMEHTAIBHUX CTaBax
YIIPOIOBX BETETAIIHOTO CE30HY 3MiHIO-
Bascs B Mexkax Big 104,0 mo 626,0 tuc.
ex3./M> 3a uucensHicTIO Ta Bixg 2,80 mo
7,30 r/M* 3a 6iomacoro. BuBueHHs ce30H-
HOi JWHAMIKA PO3BHUTKY 300ILIAHKTOHY
MOKa3ajo, II0 Ha MOMEHT ITOCAIKH IH-
YIHOK KOpOTa Ha BUPOIIYyBaHHA Oiomaca
300IUIAaHKTOHY B CTaBax IepedyBajia B Me-
xax 4,19-5,42 r/M® Ta 3HaYHO pi3HUIACT
3a CBO€IO CTPyKTyporo. Tak, B craBy Ne
2 B 1eil yac 6iomaca Oyna HalBHIIOKW Ta
HAMCIIPUATIMBINION U1 JTHYHHOK KOPO-
ma, OCKLTbKM (hpopMyBayacst 3a pPaxyHOK
PO3BUTKY JpiOHMX Ta IOBEHAIBHUX (OpM
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by cladocerans (63.2%) and copepods
(28.4%). The share of rotifers was 8.4%,
significantly lower compared to pond No.
2, but higher than in ponds No. 4 and No.
5 (Fig. 3).

In ponds No. 4 and No. 5, the ini-
tial zooplankton biomasses were similar
(4.27-4.31 g/m?) and with the same pro-
portion of rotifers at 6.0-6.1%. In both
ponds, cladocerans dominated, the share
of which reached 52.2-77.5% of the total
biomass, but the qualitative composition
differed significantly (Fig. 3). In pond No.
4, small forms of Chydorus sphaericus
and Bosmina longirostris dominated, and
in pond No. 5, large forms of Daphnia
longispina and Moina rectirostris and their
juvenile stages of development dominated.
Copepoda in the ponds were represented
by Cyclopidae, with a predominance of
nauplial and copepodite stages of develop-
ment.

In the summer period, zooplankton
biomass in experimental ponds varied
within 3.49-7.30 g/m3. The maximum
biomasses of zooplankton in ponds No.
2, 3, and 5 were in June, and in pond
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TULIICTOBYCHX — pakomnomionux (45,4%),
KoJIOBepTOK (29,3%) Ta BeclOHOTHX pa-
komomioHux (25,0%) 3 JOMiHyBaHHIM
HAyIUTiabHAX Ta KONEMOAUTHHUX CTaJii
PO3BUTKY, TOOTO HANIOCTYIHIIINX KOp-
MOBHMX OpraHi3MiB JAJis JIMYMHOK pUO Ha
IBOMY €Talri po3BHUTKY. KomoBepTku B na-
HOMY CTaBy JOMiHYBaJH i 32 YUCEIbHICTIO
(o 67%) 3a paxyHOK MacoOBOTO PO3BUTKY
Brachionus calyciflorus, Br. diversicornis,
Euchlanis dilatata. B craBy Ne 3 Giomaca
300IUIaHKTOHY HepeOyBasia Ha piBHI 4,19
r/mM® Ta popMyBaacs 3a paxyHOK PO3BUT-
Ky rimasicroBycux (63,2%) Ta BeclIoHOTHX
(28,4%) paxomomi6Hmx. YacTka KomoBep-
TOK craHoBmia 8,4%, Oyna 3HAYHO HIK-
YO0 MOPIBHSAHO 13 cTaBoM Ne 2, poTe BH-
mioto, Hixk y ctaBax Ne 4 ta Ne 5 (puc. 3).
VY craBax Ne 4 Ta Ne 5 mogaTkoBi IoKas-
HUKHU OloMacH 300IUTIaHKTOHY Oynu O1H3b-
knmu (4,27-4,31 r/m*) Ta 3 0gHAKOBOIO
YacTKOI KOJIOBEPTOK Ha piBHI 6,0—6,1%.
B 000X craBax HOMiHYBaJ ¥ TiJUIACTOBYCI
pakonoziOHi, yacTKa SKHMX csarana 52,2—
77,5% 3arampHOi OioMacH, IPOTE ICTOTHO
pizHHUBCs AkicHUM ckian (puc. 3). Tak, y
craBy Ne 4 moMiHyBalli MEepPEeBayKHO APiO-
Hi ¢hopmu Chydorus sphaericus, Bosmina

® Other organisms
7 Copepoda
% Cladocera

# Rotifera

September

Fig. 3. Dynamics of zooplankton biomass in experimental ponds during the 2023

growing season
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No. 4 in July. At the same time, in ponds
No. 2 and No. 3, the maximum biomass
was formed by cladocerans, the share
of which was at the level of 48.3 and
76.5%, respectively, while in ponds No.
4 and No. 5, the maximum biomass was
formed by copepods, 67.3 and 57.8%, re-
spectively (Fig. 3). The main dominant
species that formed the biomass at this
time in the experimental ponds were:
Daphnia longispina, Moina rectirostris,
Diaphanosoma brachyurym, Chydorus
sphsericus, Cyclops sp.

Since the second half of the growing
season, a gradual decrease in biomass and
changes in the structure of the zooplankton
community have been observed in most
ponds. In autumn, the biomass of zoo-
plankton in ponds did not exceed 2.80-3.68
g/m* and was formed by 71.4-86.4% by
copepod crustaceans (Cyclops sp.). The
proportion of cladocerans did not exceed
13.3-26.4% of the total zooplankton bio-
mass and was highest in pond No. 2 (Fig.
3) due to the presence of large forms of
Moina rectirostris.

The average seasonal biomass of zo-
oplankton in the experimental ponds was
within 4.54-5.00 g/m3. Higher values
were characteristic of ponds No. 2 and
No. 4. At the same time, in ponds No. 2
and No. 3, the primary importance in the
development of zooplankton biomass be-
longed to cladocerans, the share of which
was 48.8 and 54.4%, respectively, and in
ponds No. 4 and No. 5, to copepods, 55.2
and 53.0%, respectively, of the total bio-
mass (Fig. 4).

It should be noted that the advantage in
the development of cladocerans in ponds
No. 2 and No. 3 was most likely due to
the favourable structure of phytoplankton,
since in these ponds the basis of phyto-
plankton biomass was formed by green
algae, which are the most valuable and

longirostris, a B ctaBy Ne 5 — kpymHi dop-
mu Daphnia longispina, Moina rectirostris
Ta iX FOBEHaJbHI cTajil po3BUTKY. Bec-
JIOHOT1 pakomnoaiOHI B cTaBax Oynu mpen-
cranieHi pogunoto Cyclopidae, 3 mtoMiHy-
BaHHSM HAyIUTiaTbHUX Ta KOMEHOAUTHUX
CTaIiif PO3BHUTKY.

VY nitHii nepion piBeHb Oiomacu 30-
OITAHKTOHY B EKCIIEPUMEHTAIBHUX CTa-
Bax 3MIHIOBaBCs B Mexax 3,49—7,30 r/m>.
MaxkcuMaibHi TOKa3HUKA PO3BUTKY 3001I-
nmaHkTOHY B ctaBax Ne 2, Ne 3 ta Ne 5 Oynu
B YepBHI, a B ctaBy Ne 4 — B junHi. [Ipu
oMy B ctaBax Ne 2 Ta Ne 3 makcuManbHi
3HAYCHHs OioMacH (OopMyBaHCS 3a paxy-
HOK PO3BHUTKY T'JUIICTOBYCHX PaKOMOAiO-
HUX, YacTKa SKUX Oyia Ha PiBHI BiAMOBII-
HO 48,3 Ta 76,5%; HaTOMICTb, y cTaBax Ne 4
Ta No 5 HaWBHII TOKa3HUKH Oiomacu ¢Gop-
MYBAJIHCS 33 PAXyHOK PO3BUTKY BECIOHO-
rux — BianmoBiaHo 67,3 Ta 57,8% pakorio-
nioHuX (puc. 3). OCHOBHUMU JOMiHAHTHU-
MH BUIaMH, 10 (OPMYBaJIH KUTBKICHI TTO-
Ka3HUKH B 1€ YaC B €KCIICPHUMEHTATbHUX
craBax, Oynu Daphnia longispina, Moina
rectirostris, Diaphanosoma brachyurym,
Chydorus sphsericus, Cyclops sp.

3 Apyroi MOJIOBUHU BEreTaLiifHOTO ce-
30HY TNIEpEBaKHO B yCiX CTaBax CIoCTepi-
rajgocsi MOCTYIOBE 3HIKCHHS MOKA3HUKIB
OiomMacH Ta BIIOyBaJMCS 3MiHU CTPYKTY-
pPU 300ILUIAHKTOHHOTO YrpymnosaHHs. Bo-
ceHu OioMaca TBapHHHOTO IUIAHKTOHY B
cTaBax He mepesuilyBana 2,80-3,68 r/m’
ta Ha 71,4-86,4% dopmyBamacs 3a pa-
XyHOK PO3BHUTKY BECJIOHOTHX PaKOMOAiO-
HuXx (Cyclops sp.). YacTka TiJuIsICTOBYCHX
pakonofiOHMX He mepeBumlyBana 13,3—
26,4% 3araipHOi 0iOMacH 300IUIAaHKTOHY
Ta HaiiBumow Oyna B ctaBy Ne 2 (puc. 3)
32 PaxXyHOK HAsSBHOCTI KPYIHHX (OopM
Moina rectirostris.

CepeHbOCEe30HHI TIOKa3HUKH OiomMach
TBApPUHHOTO I[UIAHKTOHY B EKCIICPUMCH-
TaJbHUX CTaBaX 3HAXOMWIHCS B MEXax
4,54-5,00 r/M°. Bung mnokazHUKU Oyiu
xapakTepHi Juist ctaBiB Ne 2 ta Ne 4. [pu
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available food resource for filter-feeding
crustaceans.

Chironomidae and Chaoboridae were
found in the benthic fauna of experimental
ponds. Considering that the experimental
ponds are wintering ponds and were used
to keep older age groups of fish during
wintering, the zoobenthos was poor in
both qualitative and quantitative terms.
The total number of benthic organisms in
the ponds during the study period ranged
from 33.3 to 288.0 ind./m?, and biomass
ranged from 0.17 to 4.65 g/m>. The dy-
namics of the development of zoobenthos
organisms in all ponds was similar, with
slightly higher absolute values in pond
No. 2, and the lowest in pond No. 4. At
the same time, the highest biomass in all
ponds were in the first half of the growing
season (2.50-4.65 g/m?), and the lowest in
autumn (0.17-0.23 g/m?). A significant de-
crease in the development of zoobenthos
organisms in experimental ponds from
the second half of the growing season is
associated with increased pressure from
the grown-up carp juvenile and the eating
away of this food link. Therefore, taking
into account the low level of zoobenthos

Pond No.5

Pond No.4

Pond No.3

Pond No.2

* Cladocera

# Rotifera

N\ Copepoda

npomy B ctaBax Ne 2 ta Ne 3 mepmrouep-
roBe 3HaueHHs y (opMyBaHHI Oiomacu
300IJIAHKTOHY HAaJEXalo TiUIICTOBYCHM
paKomomiOHNM, YacTKa SKHX CTaHOBHJIA
BiamoBigHO 48,8 Ta 54,4%, a B ctaBax Ne 4
Ta Ne 5 — BECIIOHOTUM PaKOMOIIOHUM —
Bigmosigao 55,2 ta 53,0% Bix 3arajbHOL
6iomacu (puc. 4).

Crnig 3ayBakKWTH, IO IepeBara B po3-
BUTKY TLISICTOBYCUX PAKONOAIOHUX Y
craBax Ne 2 ta Ne 3 mepemycim Oyia moB’si-
3aHa 31 CIPHUSTIIUBOIO CTPYKTYPOIO (DiTOM-
JIAHKTOHY, OCKIJIBKH B IIMX CTaBaX OCHOBY
6ioMacu OCTaHHBOTO (HhOPMYyBAIH 3€JCHI
BOJIOPOCTI, SAKi € HAWIIHHIIIAM 1 Haio-
CTYTNHIIIMM KOPMOBHM PECypcoM ISl pad-
KiB-(pieTparopis.

Y noHHilt (¢ayHI eKCIepUMEHTab-
HUX CTaBiB Oyad BWSBICHI JIMYMHKH
nBokpwinx i3 poxuH Chironomidae Ta
Chaoboridae. BpaxoByroum, 1o ekcre-
pPUMEHTaJIbHI CTaBH HAJISKAU JI0 3UMY-
BaJIbHAX 1 BUKOPUCTOBYBAJHCS IS YTPH-
MYBaHHs CTapIuil BIKOBUX Ipyml pub miza
yac 3HMMIiBIi, 3000€HTOC SIK B SKICHOMY,
TaK 1 KUIbKICHOMY 3HaueHHi OyB OiTHHM.
3arajbHa YUCENBHICTh IOHHUX OPTaHi3MiB
y CTaBax BIIPOJIOBIXK IIEPiOy JOCIIHKSHHS
nepedyBasa B Mexkax Bix 33,3 mo 288,0

“ NN
ZAMMMIMImnmmN
© NN\

% AN\

3 4 5 6
Biomass, mg/dm?

u Other organisms

Fig. 4. Mid-season biomass and ratios of major taxonomic groups of zooplankton

in experimental ponds
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development in the second half of the
growing season, carp juvenile was actively
fed with artificial feeds.

On average, during the growing sea-
son, the biomass of zoobenthos in the
experimental ponds was at the level of
0.34-1.91 g/m?, although it was formed by
99.7-100%) by chironomid larvae, which
are valuable in terms of food value (Fig. 5).

In the fall, when catching ponds, the
average weight of grown age-0+ carp and
their yield from cultivation in all ponds
exceeded the regulatory values [35]. The
highest average individual weights were in
crossbred age-0+ carps (ponds No. 2 and
No. 3) at the level of 56.21-56.24 g, while
in purebred lines (ponds No. 4 and No.
5) the average weight was 44.66—45.06
g. The yield of crossbred yearlings from
hatchery-reared larvae stocked for cultiva-
tion in ponds No. 2 and No. 3 was at the
level of 38.1 and 37.9%, respectively, and
was somewhat lower than in ponds No. 4
and No. 5 — 39.3 and 39.6%, respectively
(Table 4).

Taking into account the average indi-
vidual body weight and survival rate, fish
productivity obtained in the experimen-
tal ponds was within 1769-1792 kg/ha

Pond No.5

Pond No.4

Pond No.3

Pond No.2

0 0.5 1

< Chironomidae larvae

ex3./M?, a 6iomaca — Big 0,17 mo 4,65 1/
M2, JluHamika pO3BHUTKY 3000€HTOCHHX
OpraHi3MiB B yCiX cTaBax OyJja momiOHO¥O,
3 JIeTO BHUIMMH a0CONOTHUMHE MOKa3HU-
Kamu B cTtaBy Ne 2, a HaWHWKYUMU — B
craBy Ne 4. IIpu 11pboMy BHII TOKa3HUKH
OioMacH B yCiX cTaBaX BHUSBJICHO B Iep-
i TOJOBMHI BereTaliiHOTO CE30HY
(2,50-4,65 t/m?), a HalHWKYI — BOCCHU
(0,17-0,23 r/M?). 3HauHe 3HWKEHHS II0-
Ka3HHUKIB PO3BUTKY 3000CHTOCHHX Opra-
HI3MIB y EKCIIEPUMEHTAIBHUX CTaBax 3
JIpyroi TIOJIOBHHHU BETeTAIlIfHOTO CE30HY
MOB’A3aHO 13 3POCTAHHSAM THUCKY 3 OOKY
MiJPOCIIOT MOJIO/I KOpOTa Ta BHiJaHHIM
JaHoT KOpMOBOi JaHku. Tomy, BpaxoByrO-
Y1 HU3bKUI PiBEHb PO3BHTKY 3000€HTOCY,
B JIpyTill IOJOBHHI BETe€TallifHOTO CE30HY
3QIMCHIOBAJACh aKTUBHA TOMIBIISI MOJIOAI
KOpOIma MITyYHUMHU KOPMaMH.

VY cepenHbOMY 3a BEreTalliiHUN CE30H
piBeHb OioMacu 3000€HTOCY B €KCIEepH-
MEHTAJIFHUX CTaBax IiepeOyBaB y Jiama-
30ui 0,34-1,91 r/m?, xoua i popmyBaBcs
Ha 99,7-100,0%) 32 paXxyHOK PpO3BHTKY
[IHHAX y KOPMOBOMY 3HAYCHHI JIMYMHOK
xipoHomisx (puc. 5).

Bocenu, npu 00510Bi cTaBiB, cepeaHs
Maca BHpPOIIEHHUX IHOTOJITOK KOpOIla Ta
BUXiJ X 13 BHUpOILYBaHHS B YyCiX CTaBax

1,5 2
Biomass, g/m?

2,5

& Chaoboridae larvae

Fig. 5. Mid-season biomass and ratios of major taxonomic groups of zoobenthos

in experimental ponds, 2023
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for the cultivation of purebred lines, and
2135-2144 kg/ha — crossbred lines, with
artificial feed consumption at the level of
1.45-1.47 and 1.13-1.15 kg/kg, respec-
tively.

MICPEBHUIYBATA HOPMATHBHI TOKA3HUKH
[35]. Bumii cepenHi noka3HUKH 1HIUBIAY-
aJIbHOT MacH OyJIM y TIOMICHUX IIbOTOJIITOK
(craBu Ne 2 Ta Ne 3) Ha piBHi 56,21-56,24
T, TOMI K y YHCTOIOPOIHUX JIiHIA (CTaB
No 4 ta Ne 5) cepeans maca cTaHOBUJIA
44,66-45,06 1. Buxig IDOMICHHX ILBOTO-
JITOK i3 MOCA/HKEHUX Ha BHPOIIYBaHHS
3aBOJICBKHMX HEIMIIPOIMEHAX JIMYMHOK Y
craBax Ne 2 Ta Ne 3 3HaxonuBcs Ha piB-
Hi BiamoBigao 38,1 Ta 37,9%, i OyB Aemo
HIDKYUM, HiX y cTaBax Ne 4 ta Ne 5 —39,3
Ta 39,6% BiANOBITHO (TAOM. 4).

BpaxoByrouu cepe/iHiii MOKa3HUK 1HIHU-
BiJlyaJbHOI MacH Tijla Ta PIBCHb BHIKUBA-
HOCTI, B eKCTIEPUMEHTAIBHUX CTaBaxX 0yIo
OTPUMAHO PUOOIIPOAYKTHBHICTE ¥ MEKaX
17691792 xr/ra 3a BUPOIyBaHHS YHUCTO-
mopiaHuX JiHiA Ta 2135-2144 kr/ra —
MOMICHHUX, 32 BUTPAT MITYYHUX KOPMIB Ha
piBHi BignosigHo 1,45-1,47 Ta 1,13-1,15
KI/KT.

Table 4. Rearing results of age-0+ carp in the experimental ponds of PrJSC

«Khmelnytskrybhosp», 2023

. Carp larvae stocked for rearing Caught Fish Feed

Fish ponds, " .. .
No. Crossbreeding type thousand average Yield, | productivity, | consumption,

ind./ha weight, g Yo kg/ha kg/kg

PondNo.2 @ AZFC x & NFSC 100 56.2140.30  38.1 2144 1.15

PondNo.3 @ NFSC x 4 AZFSC 100 56.24+1.18 379 2135 1.13

PondNo.4 @ NFSC x & NFSC 100 44.66+£0.72  39.6 1769 1.47

PondNo.5 @ AZFC x & AZFC 100 45.06£0.74  39.3 1792 1.45

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

It was found that the hydrochemical
regime of the experimental ponds was
satisfactory and suitable for growing carp
seeds.

The average seasonal biomass of phy-
toplankton was within 6.9-16.7 mg/dm?
with the highest values in pond No. 2 and
the lowest values in pond No. 5. At the
same time, the primary importance in the
development of phytoplankton biomass in
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BUCHOBKMHM TA NEPCIIEKTUBHU
HOJAJBIIOTO PO3BUTKY

BcranoBneHo, 10 TiApOXiMivyHUHA pe-
UM EKCIIEpUMCHTaJIbHHUX CTaBiB OyB 3a-
JIOBIJIBHUM 1 IPUAATHUM JJIsI BUPOIIyBaH-
Hs prOOIIOCAIKOBOTO MaTepiary Koporia.

CepenHbOCE30HHI TMOKa3HUKU Oioma-
ch  (ITOTUTAHKTOHY 3HAXOIWMIIUCS B Me-
xax 6,9—16,7 Mr/amM® 3 BUIIUMH PiBHSIMH
B ctaBy No 2, a HaiMEHIIIMIMH — B CTaBy
Ne 5. IIpu npoMy nepHIOUEProBE 3HAYCHHS
y dopmyBaHHI 6ioMacu (QITOTUIAHKTOHY B
craBax Ne 2 ta Ne 3 Hayexxano 3e€JI€HUM,
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ponds No. 2, 3 belonged to green, and in
ponds No. 4, 5 —to diatom, green and blue-
green algae.

The quantitative development of zo-
oplankton in the experimental ponds was
moderate and partially satisfied the nu-
tritional needs of juvenile carp, which
prompted feeding them with artificial
feeds. Mid-season biomasses were within
4.54-5.00 g/m?. At the same time, in ponds
No. 2, 3, the basis for the development of
zooplankton biomass were cladocerans
(48.8-54.4%), and in ponds No. 4, 5 — co-
pepods (55.2-53.0%).

The average seasonal biomass of zoo-
benthos was low (0.34-1.91 g/m?), which
indicates the active consumption of this
food chain by carp juveniles, and was
formed by chironomid larvae (99.7-100%)
that are valuable in terms of food value.

The average individual weight of
grown age-0+ fish was within 44.6-56.2 g,
the yield from larvae stocked for cultiva-
tion was at the level of 37.9-39.6%, and
fish productivity was 1769.0-2144.0 kg/
ha, with artificial feed consumption at the
level of 1.13-1.47 kg/kg. At the same time,
higher productivity was characteristic of
ponds No. 2 and No. 3, which, along with
feeding with high-protein feed and genetic
characteristics of fish stock, contributed to
obtaining the highest possible result.

Thus, control of environmental condi-
tions and timely application of high-pro-
tein feed for fish juveniles and their use
during the growing season allowed obtain-
ing fish seeds with an average individual
body weight significantly higher than the
regulatory values and high fish productiv-
ity rates.
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KinbkicHUE PO3BHUTOK 300IUIAHKTOHY
B €KCIICPHMEHTANBHUX CTaBax OyB MOMip-
HUM 1 YaCTKOBO 33JI0BOJILHSIB XapyoBi IMO-
TpeOH MOJIOAI KOpOIa, IO CIIOHYKAIO J0
TONIBII IITydHHUMH KopMamu. CepemnHbo-
CE30HHI 3HaYeHHs 0i0MacH 3HAXOAUIIUCS B
Mmexax 4,54-5,00 r/m. [Ipu upoMy B cTa-
Bax Ne 2 Ta Ne 3 ocHOBY y (opMyBaHHi 0i-
OMAacH 300IDIaHKTOHY CKJIaIalil TULIICTO-
Byci (48,8-54,4%), a B ctaBax Ne 4 ta No 5
— BecioHori (55,2-53,0%) pakomoxiOHi.

CepenHbOCE30HHI TTOKa3HUKH Oiomacu
3000eHTOCY Oynu HU3bkuMU (0,34-1,91 1/
M?), [0 BKAa3y€ Ha AKTUBHE CIIOKMBAHHS
JTaHOI KOPMOBOI JIJAHKA MOJIOJII0 KOporma,
i hopMyBaHCs 3a PaxXyHOK PO3BHUTKY IIiH-
HUX Y KOPMOBOMY 3Ha4YCHHI JIMYMHOK Xi-
ponomin (99,7-100,0%).

CepenHst iHIUBIAyaJbHA Maca BHUPO-
IICHUX IIBOTONITOK MepeOyBana B Mexkax
44,6-56,2 1, BUXII Bif ITOCAa[DKEHUX Ha
BUPOIIYBaHHS HEMiJPOIICHUX JINYMHOK
—37,9-39,6%, a puOONPOTYKTHBHICTH
— 1769,0-2144,0 xr/ra, 3a BUTpar mryu-
HUX KOpMiB Ha piBHi 1,13-1,47 kr/kr. [Ipu
[[FOMY BHII MOKa3HUKHU MPOTYKTHBHOCTI
Oyii XapakTepHi s cTaBiB Ne 2 ta Ne 3,
10, IOPYY 3 TOJIBJICI0 BUCOKOOIIKOBUMHU
KOPMaM# Ta TEHETHUYHUMH OCOOIHUBOCTS-
MU pHOOITOCaIKOBOTO MaTepiay, CIPHUSIIO
OTPUMaHHIO MaKCUMAaJILHOTO PE3yJIBTaTYy.

TakuM YHHOM, KOHTPOJIb YMOB CEPEO-
BUINIA Ta CBOEYACHE 3aCTOCYBAHHS MiATO-
JIiBJI1 MOJIOZI BHCOKOOIIKOBUMHU KOpMaMH
1 IX BUKOPHUCTAHHSI BIIPOJOBX BeTeTAIliii-
HOT'O CE30HY J03BOJIJIO OTPHMATH pUbO-
MTOCAJIKOBHIA Marepial i3 CepeaHiM MoKa3-
HUKOM IHAMBITyaJIbHOI Macu Tijla 3HAYHO
BUIINM, TTOPIBHIHO 3 HOPMAaTHBHIMU 3Ha-
YCHHSIMH, 2 TAKOXK BUCOKI MIOKa3HUKU PH-
OOTPOYKTHBHOCTI.
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