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Purpose. To investigate the ecological condi-
tions and peculiarities of the development of the
natural food sources of ponds when growing age-
0+ new commercial lines of carp.

Methodology. The study was conducted in
nursery ponds of the State Enterprise “Nyvka
Experimental Farm”. In the experimental ponds,
fish seeds of new commercial carp lines were
grown, which were obtained as a result of cross-
ing females of the few scaled Nyvka hatchery
line of intrabreed types of carp with scaly and
framed males of carp of the Polish line, which
were imported from a fish farm of the Olsztyn
Voivodeship. The control were age-0+ few scaled
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Mema. [ocnidumu eKosoeziuyHi ymosu i oco-
6ausocmi po3zsumky npupooHoi Kopmosoi basu
cmasie npu BUPOWYBAHHI Ub0O20AIMOK HOBUX
npomucnosux AiHili Kopona.

MemoouKa. /[locnidxceHHa nposoounucs y
supouwysansHux cmasax Ha 6a3i A « Al “Hueka”
IPIT HAAH». Y docnidHux cmaesax supouyseasnu
pubonocadkosuli mamepiaa HOBUX MPOMUCAO-
8ux fiHIli Koporna, ompuMaHux y pesysaemami
CXpeuwy8aHHA CaMuyb MasosaycKamoao HUBKis-
CbKOI' 30800CbKOI 7iHIT 8HYMPIiWHbLOMOPOOHO20
muny Kopona i3 AycKamumu i pam4yacmumu cam-
UAMU Koporig rnosbCbKoi AiHii, AKi 6yau 3aee3eHi
3 pubHuybKo2o 2ocrnodapcmea OnbWMUHCbKO20

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE < Ne 4/2025




EFFECT OF ENVIRONMENTAL CONDITIONS ON THE RESULTS
OF GROWING NEW COMMERCIAL CARP LINES

Nyvka hatchery line of the intrabreed type of the
Ukrainian carp breed. The age-O+ carps were
grown in monoculture at a stocking density of 100
thousand ind./ha using semi-intensive technolo-
gy. To stimulate the development of the natural
food sources, organic fertilizers were applied in
the spring at a rate of 3.0 t/ha. During the grow-
ing season, the temperature and hydrochemical
regimes were systematically monitored and the
peculiarities of the development of the natural
food sources of the ponds were studied. In doing
so, methods generally accepted in hydrochem-
istry, hydrobiology and fish farming were used.
The influence of environmental conditions on the
results of growing age-0+ intrabreed carps was
assessed by their survival, average weight, fish
productivity, and consumption of artificial feeds.

Findings. It was established that the eco-
logical conditions for rearing age-0+ carps were
satisfactory. The physicochemical parameters
of the ponds’ aquatic environment were within
technological standards and contributed to the
development of a natural food sources and fish
farming. Timely preparation of nursery ponds
for stocking and application of organic fertiliz-
ers ensured the development of prey organisms
during the growing season at a level sufficient to
meet the nutritional needs of carp juveniles. The
average biomass of phytoplankton during the
growing season was within 28.84-47.80 mg/dm?,
zooplankton — 15.20-40.22 g/m? zoobenthos —
3.64-17.42 g/m’The average weight of age-O+
crossbred carps in the experimental variants was
61.4 and 281.0 g, the yield from cultivation was
40.2 and 5.7%, respectively, fish productivity was
2468.3 and 1601.7 kg/ha with artificial feed con-
sumption at the level of 1.46 and 1.06 kg/kg. In
the control, the average weight of age-0+ carps
was 36.1 g, yield was 36.5%, fish productivity was
1317.7 kg/ha, and artificial feed consumption
was 1.55 kg/kg.

Originality. The ecological conditions and de-
velopment of the natural food sources of ponds
during the cultivation of new commercial carp
lines were studied and analyzed. It was estab-
lished that higher values of quantitative devel-
opment and qualitative composition of prey or-
ganisms in the experimental ponds contributed to
achieving higher productive parameters of age-
0+ crossbred carps and ensured a reduction in the
cost of artificial feeds by 1.1-1.5 times.

Practical Value. Studying environmental con-
ditions and determining their effect on fish makes
it possible to purposefully shape the ecosystem of
water bodies in order to increase fish productivity.
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soesodcmea. Kowmponem 6ynu ybo20aimKu
MQs10/1yCKAMO20 HUBKIBCbKOI 3A800CbKOI  AiHIl
B8HYMPIWHbLOMOPOOHO20 MUY YKPAIHCbKOI pam-
yacmoi nopodu Kopona. BupowysaHHs 4bo20si-
MoK nposodunau y MOHOKYnemypi 3a eycmomu
rnocadku 100 muc. eK3./2a 3a HanieiHMeHCUBHO
mexHosnoeieto. [na cmumynto8aHHA pPo3sUMKY
npupodHoi KopMmosoi bazu cmasie HaBeCHI 8HO-
cunu opeaxiyHi dobpusa i3 po3paxyHKky 3 m/
2a. Ynpodosx sezemayiliHozo ce3oHy cucme-
MAMUYHO KOHMPOA8anu memnepamypHuli
i eidpoximiyHuli pexcumu ma Oocnioxysanu
ocobsusocmi po3sUMKY npPuUpoOHOi Kopmosoi
6asu cmasis. lpu ybomy sukopucmosysanu 3a-
2anbHonpuliHAmI e 2idpoximii, 2idpobionoeii ma
pubHuymei memoodu. Bnaue ekonoziyHUX ymose
HO pe3ynbmamu 8UPOULYBAHHA Ub020aiMOK
HOBUX MPOMUCA0BUX AiHIl Kopona ouiHeanu
30 8UXUBAHHAM pub, iXHLOK cepedHbOK Ma-
cow, pubonpodykmusHicmio ma sumpamamu
Wmy4yHUX KOpmis.

Pesynemamu. BcmaHoeneHo, wo eKonoaiy-
Hi yMO8U Mpu 8UPOWYBAHHI Ub0201iMOK Koporna
bynu 3a008ineHUMU. Di3uKo-ximiyHi napamempu
800HO020 cepedosuwa nepebysasnu 8 MeHax
mexHoM02iYHUX HOPM | CpUAAU PO38UMKY Npu-
pOodHOI Kopmosoi 6azu Mma 8upowysaHH pubu.
CeoevacHa niGzomosKa 8upowysasbHUX cmasis
00 3apubHeHHA Mma 8HeCeHHSA OpaaHiYHUX 00bpus
CrpUAAU PO38UMKY KOPMOBUX Op2aHi3Mie ynpo-
doex 8ezemayiliHo2o ce3oHy Ha 00CMAMHLOMY
pisHi 0515 3a6e3neyeHHA xap4osux nompeb moso-
0i kopona. CepedHi 3a secemauyiliHuli ce30H rno-
Ka3HUKU biomacu pimonaaHKmMoHy 3Haxoouaucsa
8 mexax 28,84-47,80 mz/dm?3, 300n11aHKMOHY —
15,20-40,22 2/0m3 3006eHmocy — 3,64—17,42
2/M?. CepedHA Maca rnomiCHUX UbO20iMOK KO-
pona y 8ocnidHux eapiaHmax cmaHosuaa 61,4
ma 281,0 e, suxid i3 8Upowy8aHHA — 8i0rno8ioHO
40,2 ma 5,7%, pubonpodykmusHicme — 2468,3
ma 1601,7 K2/2a, 30 sumpam wmy4yHUX KOpMig
Ha pieHi 1,46 ma 1,06 k2/Ka. ¥ KoHmposi cepedHs
Maca Uybo2oaimok cmaHosuaa 36,1 2, suxio —
36,5%, pubonpodykmuseHicme — 1317,7 k2/2a,
sumpamu wmy4Hux Kopmie — 1,55 kz/ka.

Haykoea Hosu3Ha. [ocnidxeHo ma npoaHa-
/1i3080HO €KOs102iYHI yMOBU i pO38UMOK NMpPUpPoo-
Hoi Kopmoeoi 6a3u cmasis Npu 8UPOWYB8AHHI HO-
8UX Mpomucnosux ninili Kopona. BcmaHosesneHo,
W0 8UWi MOKA3HUKU KiflbKICHO20 pO38UMKY ma
AKICHO20 CK/1a0y KOPMOBUX Op2aHi3mis y 0ocnio-
HUX cmaeax crpusanu OOCA2HEeHHIO sUWUX Npo-
OYKMUBHUX MOKA3HUKI8 MOMICHUX Ub020simOoK
Koporia ma 3abe3nequnu 3HUXeHHA sumpam
wmyy4Hux kopmie y 1,1-1,5 pasa.
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PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

Carp is the main object of fish farming
in Ukrainian aquaculture. Therefore, to in-
crease the production of carp products in
pond farms, more and more attention is
paid to improving existing and breeding
new highly productive lines and crosses
of carp with useful economic traits. One
of the methods of increasing the yield of
marketable products in fish farming is the
industrial crossing of genetically different
individuals, which is widely used in carp
farming. Individuals obtained as a result
of interspecific, interbreed and intrabreed
crosses have higher viability and great-
er productivity compared to the original
forms [1-6].

Important issues in this regard are those
related to ensuring favourable growing
conditions for newly created hybrids, al-
lowing them to maximize their potential
for growth and development. Of primary
importance in this context is the complex
of abiotic (temperature, oxygen, chemical,
hydrological regimes) and biotic (qualita-
tive composition and quantitative devel-
opment of prey organisms, fish stocking
density, etc.) factors of the fish farming
environment [7—13].

MpakmuyHa 3Havywicms. [ocnioxeHHA
yMos cepedosulya ma 8U3Ha4eHHs ix 8rausy Ha
pub Oae moxcugicms CripaAMoOBaHO (hopmysamu
ekocucmemy 80000M 3 Memoro Ni08UWEHHS Mo-
Ka3HUKi8 pubonpodykmusHocmi.

Knruoei cnoea: supowysanecHi cmasu, 2io-
poximiyHuli pexcum, npupodHa Kopmosa 6as3a,
@PimonaaHKMoH, 300MAGHKMOH, 3006eHMoc,
Yb0o20AiMKU Kopona.

MOCTAHOBKA MPOBJEMM
TA AHAJI3 OCTAHHIX
JOCJIKEHD 1 MYBJIKALINA

Kopon € ocHoBHUM 00’ekTOoM pHbo-
pO3BeleHHS B aKBaKyJbTYpi YKpaiHH.
Tox 1 301bIIEHHST 00CATIB BHPOOHU-
IITBAa MPOAYKIii KOPOIIBHUIITBA y CTABO-
BHX TOCITOJIaPCTBAX Jie/alli OiIbIlle yBaru
NPHUIUISIOTE TOJNIIMIICHHIO HAasBHUX Ta
BUBEJICHHIO HOBHX BHCOKONPOXYKTUBHHUX
niHill Ta momiceil kopoma 3 KOPHUCHUMHU
roCronapchbkuMu O3HakamMu. OmHuM i3
METOMIB 30UIBIICHHS BHXOXy TOBapHOI
MPOAYKIIi B PUOHHIITBI € IMPOMHUCIOBE
CXpEIyBaHHS TEHETHYHO Pi3HUX OCOOUH,
sIKe IIMPOKO BUKOPUCTOBYETHCS Y KOPO-
niBHUNTBL. OTpuUMaHi B pe3ylbTaTi Mixk-
BHUJIOBHX, MIKIIOPITHUX Ta BHYTPIIIHBO-
MOPITHAX CXpEllyBaHb OCOOWHU MarOTh
BHIIY )KHTTECTIHKICTH Ta OUIBIITY MPOAYK-
THBHICTh, TIOPIBHSIHO 3 BUXIIHUMHU (op-
Mamu [1-6].

BaxxnuBoro 3Ha4eHHS IIPU IBOMY
Ha0yBarOTh NMHUTAaHHA, IOB’s3aHi i3 3a-
0e3nedeHHsIM CIPHUITIUBUX YMOB BUPO-
IIyBaHHS JJI1 HOBOCTBOPEHUX ITOMicei,
10 JO3BOJISIIOTH IM MaKCHMAallbHO pea-
JIi3yBaTU CBOI1 MOTEHIIMHI MOXJIMBOCTI
pocTy Ta po3BUTKY. [lepmoueprose 3Ha-
YeHHsS. B JJAHOMY KOHTEKCTI Mae KOMII-
Jekc abloTMUHHMX (TeMmeparypHUi,
KUCHEBUW, XIMIUYHHH, TigpOJOTIYHUH
peXHUMH) Ta OI0THYHUX (SIKICHUH CKJana
Ta KiIBKICHUH PO3BUTOK KOPMOBHUX OP-
raHi3MiB, 'yCTOTa MOCAAKU PUOH TOILIO)
YHMHHHUKIB CepeJOBUIIA BHUPOILYBAaHHS
pubu [7-13].
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HIGHLIGHT OF THE EARLIER
UNRESOLVED PARTS OF THE
GENERAL PROBLEM.
AIM OF THE STUDY

Fish ponds of carp farms have a num-
ber of ecological features and, as a rule,
belong to eutrophic water bodies, which
are characterized by an increased content
of organic matter in the water and a rather
unstable oxygen regime. Therefore, target-
ed regulation of the aquatic environment
and hydrochemical regime is one of the
most important conditions, compliance
with which allows creating favourable
conditions for optimizing the functional
state of the fish body [14-16].

An equally important biotic factor of
the environment is the development of a
natural food sources in fish ponds, since it
is of particular importance to provide the
breeding facilities with complete natural
food, which is a source of essential amino
acids, vitamins, enzymes, unsaturated fat-
ty acids, i.e. components important for life
that most fully meet the biological needs of
the carp body [11, 17-18].

It is known that the main food resourc-
es of water bodies when growing carp are
zooplankton and zoobenthos communities.
Zooplankton plays a crucial role in the lar-
val feeding stages. At the initial stage of
growth, carp larvae, like other fish species,
feed mainly on zooplankton organisms,
starting with small forms (rotifers Rotifera)
and as they grow, they move on to larg-
er organisms — copepods (Copepoda) and
cladocerans (Diplostraca or Cladocera).
Larvae instinctively prefer live prey as
they depend on it due to the rather limit-
ed enzymatic activity of the digestive pro-
cesses. In the digestion processes of larvae
that switch to external nutrition, not only
their own enzymes but also enzymes con-
tained in live prey captured by the larvae
take part. Later, juveniles usually switch
to consuming benthic organisms, mainly
chironomid larvae, but zooplankton also

BUAIVIEHHA HEBUPIINEHUX
PAHIIIE YACTUH 3ATAJIBHOI
HNPOBJIEMU. META POBOTH

PuOHUIIbKI CTaBU KOPOIOBUX TOCIIO-
ApCTB MAlOTh HHU3KY EKOJOTiYHHX OCO-
OnMMBOCTEH 1 HaNeXaTh, K MPABHIO, JO
eBTPO(MHUX BOHOIM, [UI SIKHX XapaKTep-
HUU TIBUIICHUH BMICT Y BOJI OpraHI4HO1
PEYOBHHHU Ta JOCUThH HECTINKHI KHCHEBHH
pexxum. ToMy crnpsiMOBaHE pPEryarOBaHHS
BOJTHOTO CEPEJOBHINA Ta TiAPOXIMIYHO-
r0 PeXUMY € OIHIEI0 13 HANBaKIMBIILINX
YMOB, HONEPKaHHS SKOi TO3BOJISIE CTBOPH-
TH CHPUSTINBI MEPEAYMOBH JJIsI ONTHMi-
3amii (yHKI[IOHATHHOTO CTaHy OpraHi3My
pub [14-16].

He MeHm BaxJIMBUM O10THYHUM YMH-
HUKOM CEpEOBHUINA € PO3BUTOK MPUPOI-
HOT KOPMOBOi 0a3u B pUOHUIIBKUX CTaBax,
OCKIJIBKM OCOONTMBE 3HAueHHS Mae 3a0e3-
MEYCHICTh 00’€KTIB BHPOIYBaHHS IOB-
HOLIHHUMU TPUPOIHUMH KOPMaMHU, SIKi €
JOKEPENIOM HaJIXOIDKEHHS B OpPraHi3M puoH
He3aMiHHUX aMiHOKHUCIIOT, BiTaMiHiB, dep-
MEHTIB, HEHACHYCHHUX >KUPHHUX KHCIOT,
TOOTO BAKIUBUX ISl JKUTTEIISUTBHOCTI
KOMIIOHEHTIB, $KI HAMITOBHIIE BiIIOBI-
JIaI0Th O10JIOTIYHKUM MOTpedaM OpraHizmy
xopoma [11, 17-18].

Bigomo, 1m0 OCHOBHHMH KOPMOBHMU
pecypcaMu BOIOWM IIpH BHPOIIYBaHHI
KOpOIla € 300IUIAHKTOHHI Ta 3000€HTOC-
Hi YrpymnoBaHHS. 300IUIAHKTOH BiIirpae
BU3HAYAIIbHY POJIb HA CTAMisX >KUBJICHHS
mmauHOK. Ha mouarkoBomy erami BHpO-
IIyBaHHS JTUYUHKK KOpOMa, SIK 1 1HIIKX
BUJIIB pHUO, >XUBIATHCA TEPEBAXKHO 30-
OIUIAHKTOHHMMHU  OpraHi3MaMH, IIOYH-
Hauu 3 ApiOHUX QopM (KOJIOBEPTOK —
Rotifera), 1 y mipy 3pocTaHHs epexoasTh
0 OUTBIIMX OPraHi3MiB — BECIOHOTHX
(Copepoda) i rimmsacrosycux (Diplostraca
abo Cladocera) pakomoniOHUX. JIMUMHKH
IHCTHHKTHBHO BiJIIalOTh IIEPEBary >KUBUM
KOpMaM, OCKIJIbKH 3aJIe)KaTh BiJl HUX Yepe3
IOCUTh OOMEXeHY (EepMEHTATHUBHY aK-
THUBHICTh TIPOIIECIB TpaBJicHHs. Y Tpolle-
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remains an important component of the
diet, depending on its availability and spa-
tial and temporal variations [17-20].

If natural feeds are available and ac-
cessible in fish ponds, juvenile fish pre-
fer them. Against the background of oth-
er environmental factors, the role of live
prey in fish growth is quite significant and
amounts to more than 40% [11, 18—-19].

Thus, creating optimal conditions for
fish farming is one of the important tasks
in pond aquaculture. Studying environ-
mental conditions and determining their
impact on fish makes it possible to pur-
posefully shape the ecosystem of water
bodies in order to increase fish productivi-
ty [13, 20-22].

In this regard, research on the study
and assessment of ecological conditions
and the development of the natural food
sources of fish ponds when growing new
commercial carp lines is quite important.

MATERIALS AND METHODS

The study was conducted in 2024 at
the experimental farm of the Institute of
Fisheries of the State Enterprise “Nyvka”
in 0.06 ha nursery ponds with an average
depth of 1.1 m. The ponds were used to
grow fish seeds of new commercial carp
lines obtained by crossing females of the
few scaled Nyvka hatchery line of the in-
trabreed type of carp with scaly and framed
males of the Polish line, which were im-
ported from the fish farm of the Olsztyn
Voivodeship. The control were purebred

cax TpPaBJICHHS JMYMHOK, IO NEPEXOIITh
Ha 30BHINIHE >KUBJICHHS, OCPyTh Y4acTh
HE TUIBKW BJIacHI (PEpMEHTH, a TaKOX Ti,
IO MICTATBCS Y 3aXOIUICHUX JIMIMHKA-
MH XHBHX KOPMOBHX OpraHizmax. Y Io-
JTANTBIIIOMY MOJIOb 3a3BHYAll MEPEXOIAUTH
0 CHOKMBaHHS OCHTOCHHMX OpTaHi3MiB,
TOJIOBHUM YHHOM JIMYMHOK XipOHOMIJ
(Chironomidae), mpoTe 300IUIAHKTOH TEkK
3aJIMIIA€THCS BAXKITUBOIO CKIIAIOBOKO palli-
OHY, 3aJICKHO BiJI HOTO HASIBHOCTI Ta MpO-
CTOPOBHUX 1 4acoBUX Bapiariif [17-20].

3a HasBHOCTI Ta JOCTYITHOCTI B pHO-
HUIIBKUX CTaBax MPHPOAHUX KOPMIB MO-
Jo/Ib Bijmae nepesary iM. Ha ¢oni iHIIMX
YHHHUKIB CEPEIOBUIA, POIb KUBHUX KOP-
MIB Y MPUPOCTi puO JOCHTH 3HAYHA 1 CTa-
HOBUTH Ounbie Hixk 40% [11, 18-19].

TakuM 9UHOM, CTBOPEHHS OIITHMAb-
HUX YMOB IpU BUPOIYBaHHI pudu € of-
HUM i3 B&KJIMBUX 3aBIAaHb y CTAaBOBOMY
pubHuTBI. [JlocmimkeHHs yMOB cepeao-
BUIIA Ta BU3HAUCHHS iX BIUIMBY HA pUO
JTa€ MOXKITMBICTh CIIPSIMOBaHO (HOpMyBaTu
€KOCHCTEMY BOAOMM 3 METOIO Ii/IBUIIIEH-
HS TIOKa3HMUKIB pHOOMPOTYKTUBHOCTI [13,
20-22].

VY 3B’A3KY 3 IIUM, JOCHUTh aKTyaJbHUM
€ IOCHIKEHHS 1II0N0 BUBYEHHS Ta OLIIHKHU
SKOJIOTIYHUX YMOB Ta PO3BHUTKY HPUPOI-
HOI KOpPMOBOi 0a3W pPHOHWIIBKMX CTaBiB
MPU BUPOIIYBaHHI HOBHX MPOMHUCIOBUX
JHIH KopoTIa.

MATEPIAJIA 1T METOAU
JOCJIIAKEHD

Hocmimkenns: npoBoawiu B 2024 p.
Ha 0a3i Jlep>kaBHOTO mignpuemMcTBa «Jlo-
ciinHe rocnogapctBo “HuBka” [HCTUTYTY
pubHoro rtocmomapctBa HAAH» y Bu-
pomyBanbHUX craBax mmiomeo 0,06 ra,
cepenHboto mOuHO 1,1 M. YV craBax
BUPOILYBaIH PHOOMOCAIKOBHI Marepiat
HOBHX NMPOMUCIIOBHX JIiHIH KOoporia, OTpH-
MaHHX y Pe3yJIbTaTi CXPEUlyBaHHs CAMHUIb
MAaJIOJTyCKaTOro HHUBKIBCHKOT 3aBONCHKOI
JiHil BHYTPIIIHBOIOPOAHOTO THITY KOpPO-
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age-0+ few scaled Nyvka hatchery line
of the intrabreed type of the Ukrainian
framed carp breed.

The ponds were stocked on June 6 with
three-day-old carp larvae obtained un-
der artificial conditions at the rate of 100
thousand ind./ha and their cultivation was
carried out in monoculture using semi-in-
tensive technology.

In order to stimulate the development
of the natural food sources, before filling
the ponds with water, land reclamation
measures were carried out (clearing the
grid, liming) and organic fertilizers (cat-
tle humus) were applied at the rate of 3 t/
ha. In addition, in June, the second half of
August and in September, juvenile carps
were fed with artificial feeds. At the begin-
ning of rearing, the larvae were fed with a
starting artificial feed from RAANAN, in
accordance with the manufacturer’s rec-
ommendations, and then with an in-house
artificial feed with a protein content of at
least 26%.

The general scheme of the study is pre-
sented in Table 1.

During the growing season of age-0+
carps, which lasted 134 days, the temper-
ature and oxygen levels were monitored,
and the hydrochemical and hydrobiologi-
cal regimes of the experimental ponds
were studied. The temperature and dis-
solved oxygen content were determined

ma i3 JyCKaTHMHU 1 paMYaCTHMH CaMIISIMH
MOJIBbCHKOI JIiHiT, sIKi OyJIH 3aBe3eHi 13 puo-
HHUIBKOTO TocnonapcTBa OIBIITHHCHKOTO
BO€BoZicTBA. KoHTponmem Oymu ducTomo-
PiZHI IILOTONITKH MaJIONyCKaTOrO HHUBKIB-
CBKOT 3aBOJICHKO] JIiHI1 BHYTPIIIHBOIIOPO/-
HOT'O TUITY YKPaiHCBKOI paM4acToi HOpoax
KOpOIa.

3apuOHEHHS CTaBiB MPOBEIH 6 YEPBHS
TPUIOOOBUMH JIMYUHKAMHU KOPOIIa, OTPHU-
MaHHMH Y 3aBOACHKHX YMOBax, i3 po3-
paxynky 100 Tuc. ex3./ra; BUpOIIyBaHHA
3IIHCHIOBAIM B MOHOKYJIBTYPI 3a HaIliBiH-
TEHCUBHOI TEXHOJIOT1].

3 METOI0 CTHMYIIOBaHHS PO3BUTKY
MIPUPOTHOI KOPMOBOI 0asu, A0 3aMOBHE-
HHSl CTaBiB BOJOIO OYJIO MPOBEICHO Me-
JOpaTHBHI 3aXoiu (PO3UUILEHHS MeEIio-
PaTHUBHOI CITKH, BallHyBaHHS) Ta BHECEHO
opraniuHi no0puBa (mepernii BPX) i3
po3paxyHky 3 T/ra. Kpim Toro, B 4epBHi,
JpyTill HONOBHHI CEpHHSA Ta y BEpecHi
3IIACHIOBAITM MIATOIBIIIO MOJIONI KOpOTIa
IITyYHUMHU KopMamu. IIpu 1ibomMy Ha 1mo-
YaTKy BHPOIIYyBAaHHS JIMYNHOK ITiITOOBY-
BaJIM CTAPTOBUM IITYYHHUM KOPMOM (ipMu
«RAANANY, y BIINOBITHOCTI JIO PEKO-
MeHJali# BUPOOHUKA, a MOTIM IITY4YHUM
KOPMOM BJIACHOTO BUPOOHHUIITBA 3 BMICTOM
MpOTEiHy He HIXKUE HiXk 26%.

3arampHa cXeMa TPOBENCHHS JOCIHi-
JUKEHb TpejicTaBiIeHa B Tabuuii 1.

YopomoBX  BereTaiiHoro mepiomy

Table 1. Scheme of the study in the nursery ponds of the State Enterprise “Nyvka
Experimental Farm” of the Institute of Fisheries of the National Academy of Agrar-

ian Science of Ukraine

Experimental Area of Intensification Stoking density, Crossbreeding type
variants ponds, ha measures thousand ind./ha,
Experiment | 0.06 100.0 Q FSN(hI)C x & PFC*
application Q FSN(hI)C x & PSC**
Experiment Il 0.06 of fertilizers, 100.0 O FSN(hI)C x & PFC
feeding with Q FSN(hI)C x & PSC
Control 00  rtificial feeds 100.0 OFSN(hI)C x AFSN(hI)C

Note. * QFew scaled Nyvka hatchery line carp x JPolish framed carp;
** OFew scaled Nyvka hatchery line carp x §Polish scaly carp.
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daily using an AZ-86023 thermo-oxime-
ter. Hydrochemical and hydrobiological
samples were taken once a month. Water
samples were taken for complete chemical
analysis and processed according to the
methodology [23]. The results obtained
were compared with current aquaculture
standards [24].

Collection and processing of phyto-
plankton, zooplankton and zoobenthos
samples was carried out according to gen-
erally accepted methods in hydrobiology
[25]. Qualitative composition of plankton-
ic algae and invertebrates was identified
using identification keys [26-30].

The results of growing age-0+ new
commercial carp lines were evaluated
according to their survival rate, average
weight, fish productivity and consumption
of artificial feeds [31]; the quality of age
0+ carps was assessed by the Fulton’s con-
dition factor [32]. The individual weight
of fish was determined using electronic
scales KERN — 440-45 N with an accuracy
of 0.1 g.

STUDY RESULTS AND
THEIR DISCUSSION

Temperature and hydrochemical re-
gimes of rearing ponds.

The water temperature during the study
period in the nursery ponds ranged from
19.2-30.0°C. When stocking three-day-
old larvae for cultivation in early June,
the water temperature in the ponds was at
21-23°C. In the summer, the water tem-
perature in the ponds did not drop below
21.0°C, and the maximum average month-
ly values were observed in July — 27.2—

BUPOIIYBaHHS IOTOJNITOK, SKUH TPUBAB
134 nobu, KOHTPOJIIOBAIU TEMIEpaTyp-
HUH 1 KHCHEBUH, a TAKOXK BUBYAIIU TiJpPO-
XIMIYHHH Ta TiApoOiONOTiYHUI pexxumMu
JIOCITITHUX cTaBiB. Temreparypy Ta BMICT
PO3YMHEHOTO Yy BOJI KHCHIO BH3HAuallld
IIONCHHO 32 IOIOMOTOI0 TEPMOOKCHME-
Tpa AZ-86023. I'inpoximiuHi Ta rigpobio-
JIOTIYHI TTPOOH BiIOMpaH pa3 Ha MICSIb.
Bin6ip mpo6 Boau A1 MOBHOTO XiMiYHO-
ro aHaJIi3y Ta iX OINpAaIOBaHHS 3IIHCHIO-
BaJi 3TiIHO 3 BiJNOBITHOI METOIUKOIO
[23]. OTpuMmani pe3ynbTaTd MOPiBHIOBAIH
i3 YUHHUMH PUOHHUIIKUMH HOPMAaTHBAMHU
[24].

Binbip Ta omparoBaHHs mpo0 ¢iTo-,
300IUIAHKTOHY Ta 3000€HTOCY IIPOBOIHIIH
3TiIHO 13 3araIbHONPUIHATUMH Y Tipo0i-
ororii Merogamu [25]. Jlns inentugikarii
SIKICHOTO CKJIaJly IUIAaHKTOHHHUX BOJIOPOC-
Tel Ta 0e3XpebeTHUX TBAPUH BUKOPUCTO-
ByBaJIi BU3HaYHUKH [26—30].

Pesynsratn BUpOIIyBaHHS ITHOTOJI-
TOK HOBHUX INPOMUCIIOBUX JIiHIH KOpoma
OIIHIOBAJIM 3a iX BW)KMBAHHSM, CEpel-
HBOIO Macor, pUOOMPOJYKTUBHICTIO Ta
BHTpAaTaMHU MITYYHUX KOpMiB [31]; sSKicTh
LIBOTOJITOK — 3a Koe(]illieHTOM Brojo-
BaHOCTI, SIKHH BU3HaYan 32 DyasTOHOM
[32]. ImpuBigyalbHy Macy IbOTOJITOK
BH3HAYallM 3a JOMOMOTOI0 €JIEKTPOHHHX
tepesiB «KERN — 440-45 N» 3 TO4HICTIO
no0,1r

PE3YJIBTATU JOCJIIXEHb
TA IX OBIOBOPEHHS

Temneparypuuii Ta rigpoximiuHuii
PeKUMU BUPOUIYBAJTbHUX CTABIB.

Temmneparypa BoIY B IEPioj] IPOBEACH-
HS TOCITI/DKEHB Y BUPOIIYBAJILHUX CTaBaX
konmuBanacs B mexax 19,2-30,0°C. Tlpu
mocailli TPUIOOOBHX JIMYMHOK HA BUPO-
I[yBaHHS HA MOYATKy YEPBHS TeMIIepary-
pa Bomu B cTaBax repelyBaia Ha piBHI 21—
23°C. Y niTHi#l nepio Temneparypa BOAH
B cTaBax He omyckamacs Huxue 21,0°C, a
MaKCUMaJIbHI CEpEeAHBOMICSIYHI TMOKa3HU-
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28.0°C. In September, the water tempera-
ture dropped to 19.2-19.6°C.

The dissolved oxygen content during
the growing season was not lower than 3.9
mg/dm?. Only during the period of maxi-
mum temperatures in July, in some ponds
was a decrease in oxygen to 1.8-2.9 mg/
dm?® noted, while aeration of the ponds was
carried out.

According to the classification of
0. Alyokin, the water of the nursery ponds
belongs to the hydrocarbonate class, the
calcium group, since the predominant cati-
on was calcium, and the anion was hydro-
carbonates. Water of medium mineraliza-
tion, with the sum of ions at the level of
497.3£16.2 — 533.27+20.4 mg/dm® (Table
2).

The pH value during the growing sea-
son ranged from 7.20 to 9.19, i.e. the en-
vironment changed from weakly alkaline
to alkaline, with average seasonal values
at the level of 8.20+0.41-8.79+0.19. Low-
er pH values were observed at the begin-
ning of the growing season, and later only
an increase in the alkalinity of the aquatic
environment was observed in all ponds,
which affected the average seasonal values
(Table 2).

No significant differences in the dy-
namics of permanganate and dichromate
oxidations between the variants were
found. The permanganate and dichromate
oxidation rates were within technologi-
cal standards, with average seasonal rates
at 12.23+0.5-13.3+0.72 mg O/dm* and
30.6+0.93-33.3+1.77 mg O/dm®, respec-
tively (Table 2).

Regarding the main biogenic elements,
the concentrations of ammonium nitrogen
(NH,"), nitrates (NO,’), nitrites (NO,’) and
mineral phosphorus (PO,*) in the water
of the nursery ponds were within the reg-
ulatory values and were sufficient for the
development of phytoplankton, while the
content of total iron (Fe?**") was higher
than the regulatory values (Table 2). At the

KH BigMmivanuch y munai — 27,2-28,0°C.
VY BepecHi TemrepaTypa BOIM 3HU3UIACS
1o 19,2-19,6°C.

BMiCT po34MHEHOT0 y BOAI KHCHIO
BIIPOIOBXK BeTeTaIliifHOro ce30Hy He OyB
HIDKYUM HiX 3,9 mr/ov. Jlume B mepion
MaKCHUMaJIbHUX TIOKa3HHKIB TeMITEpaTypH
y JIUIHI B ACIKUX CTaBax BiAMIYalln 3HU-
JKCHHsI KOHIIeHTpalii kucHio g0 1,8-2,9
MI/AM?, TIPH [[bOMY MPOBOJUJIM ACPAIliio
BOIOMM.

3rigHo i3 knacudikamiero O.0. Anbo-
KiHa, BOJIa BHPOIIYBaJbHHX CTaBiB Haje-
KHTH JI0 TiJPOKAPOOHATHOTO KIIACY, TPYIIH
KaJIbI[if0, OCKUIBKH TIepeBakalounM KaTi-
OHOM OyB KaJblliid, a aHIOHOM — TiJpo-
kapOoHatu. Boja cepemHboi MiHepaiza-
1ii, 3 cymMor0 i0HIiB Ha piBHiI 497,3%+16,2
—533,27+20,4 mr/om3 (Tabm. 2).

BenmnunHa ~ BOJHEBOrO  IOKA3HUKA
BIIPOJIOBXK BETETAIIMHOTO CE30HY 3HAXO-
nunacs B Mexax Big 7,20 1o 9,19, Tobto
CEpeNIOBHIIE 3MIHIOBAJIOCS BiJl CIIAOKO-
JY»KHOTO IO JIY>)KHOTO, i3 CepeTHbOCE30H-
HUMH TIOKa3HWKaMu Ha piBHI 8,20+0,41
— 8,79+0,19. Hxkui nokazHuku pH Oymu
Ha TI0YATKy BETeTalliifHOTO CE30HY, Halai
criocTepiraiocs JIMIIe MiABUILIEHHS JTyX-
HOCTI BOJTHOTO CEpPEIIOBHINA B YCiX CTaBax,
IO i BIUIMHYJIO HA CEPEIHBOCE30HHI I0-
Ka3HHKH (Ta0I. 2).

IcToTHUX BIAMIHHOCTEH B aWHAMILI
MepMaHTaHaTHOT Ta OiXpOMAaTHOI OKUCHIO-
BaHOCTEW MK BapiaHTaMH HE BUSBIICHO.
JlaHl IMOKa3HHMKH 3HAXOMMJIHCS B MeXKax
TEXHOJIOTIYHUX HOPM, i3 CepeIHbOCC30H-
HUMH 3HAYCHHSAMH Ha pIiBHI BIAMOBII-
wo 12,23+0,5 — 13,3+£0,72 mr O/am> ta
30,6+0,93 — 33,3+1,77 mr O/am?* (Tabm. 2).

[llogo ocHOBHUX OIOT€HHHX CJICMEH-
TiB, KOHIICHTpAIli aMOHIHOTO HITPOTeHY
(NH,"), mitparis (NO,"), nirputis (NO,")
Ta MiHepansHoro docdopy (PO,*) y Boxi
BUPOIIyBaJIbHUX CTABIB 3HAXOIUIIACS B Me-
’Kax HOPMAaTHBHHX 3HAYCHH 1 Oyia JocTar-
HBOIO [l PO3BUTKY POCIUHHOTO IUTAHKTO-
Hy, @ BMICT 3arajpHoro 3aiiza (Fe’*) oys
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Table 2. Water quality parameters of the nursery ponds of the SE «EF «Nyvka»

IF NAAS (min-max / med, n=5)

Parameters Experiment | Experiment Control Normative
1l values
pH 7.2-9.19 8.3-8.9 8.6-9.17 6.5-8.5
8.20+0.41 8.521+0.13 8.79+0.19
Permanganate oxidation, mg O/dm3 11.9-15.0 11.2-13.1 12.6-13.4  upto 15.0
13.30+0.72 12.23+0.5 13.30+0.23
Bichromate oxidation, mg O/dm3 29.8-37.5 28.1-32.6 31.5-33.5 up to 50.0
33.3£1.77 30.6+£0.93 32.5+£0.58
Ammonium nitrogen, NH,*, mg N/dm3 0.84-1.43 1.12-1.40 0.82-1.30 up to 2.0
1.15+£0.12 1.21+0.07 1.04+0.14
Nitrites, NO,, mg N/dm3 0.05-0.16 0.06-0.14 0.07-0.12 upto0.1
0.09+0.02 0.0940.02 0.1040.03
Nitrates, NO,,, mg N/dm? 0.12-0.37 0.20-0.49 0.41-0.70 up to 2.0
0.23+0.06 0.3+0.07 0.51+0.09
Mineral phosphorus, PO,*, mg P/dm? 0.16-0.76 0.14-0.70 0.12-0.56 upto 0.7
0.47+0.15 0.44+0.13 0.331£0.13
Total ferum, Fe*+ Fe*, mg Fe/dm?3 1.41-2.53 0.94-2.028 1.21-1.90 upto 1.0
1.8710.26 1.68+0.26 1.61+0.21
Calcium, Ca*, mg/dm? 61.3-69.5 59.3-79.2 58.4-63.4 up to 70.0
65.131£2.38 70.04£5.73 60.90£2.5
Magnesium, Mg*, mg/dm? 15.8-15.8 8.5-15.8 13.4-15.8  upto30.0
15.8+0.0 12.17+2.11 14.6+1.2
Sodium+Potassium, Na*+K*, mg/dm3 69.0-85.3 62.3-81.0 71.8-74.8 up to 50.0
76.77£4.72 73.431£5.69 73.3£1.50
Hydrocarbonates, HCO,, mg/dm? 207.5-244.1  195.3-256.3 170.9-231.9 up to 400.0
227.83+10.7 227.83+17.7 201.40+30.5
Chlorides, CI', mg/dm?3 101.0-125.1 99.7-119.7 101.0-106.4 upto70.0
111.3+7.17 109.07+£5.81 103.7+2.7
Sulfates, SO,>, mg/dm? 24.3-52.70 22.6-45.7 29.6-57.2 up to 70.0
36.5£8.44 31.67+7.12 43.4+13.8
Total hardness, mg-eq./dm? 4.40-4.80 4.00-4.90 4.00-4.40 5.0-7.0
4.57+0.12 4.531£0.27 4.20£0.20
Mineralization, mg/dm3 503.3-572.3  498.8-571.0 481.1-513.5 upto 1000
533.27+20.4 524.17+23.4 497.3%16.2

same time, the highest concentrations of
ammonium nitrogen and mineral phospho-
rus were in the first half of summer, and by
the end of the growing season (in Septem-
ber) their concentrations decreased, which
is usually associated with their active use
by phytoplankton organisms. On the con-
trary, total iron concentrations increased
(up to 1.90-2.53 mg Fe/dm?).

It is worth noting that the water in
the ponds of this farm was characterized
by an increased content of chlorides, es-

BUIIMM HOPMATHBHUX 3HaueHb (Tali. 2).
[Tpu ibOMy BUIIII PiBHI KOHIIEHTPAITIT aMO-
HilfHOTO HITpOTreHy Ta MiHepaJbHOro (oc-
¢dopy Oynu B TiepIriii moJOBHHI JIiTa, a 10
KIiHI BereTalifHOro ce30Hy (y BEpecHi)
3HI)KYBAJINCh, IO 3a3BHYail OB SI3aHO 3
AKTHBHUM iX BUKOPUCTAHHSIM (iTOIUIAHK-
TOHHAMH OpraHi3Mamu. HaromicTh, KOH-
LEHTpAIlisl 3araJbHOrO 3aji3a, HAaBIIaKH,
spocrana (1o 1,90-2,53 mr Fe/nm?).
Bapto 3a3HaunTH, 110 [JIs1 BOAMU CTaBiB
AHOTO TOCIIONApCTBa XapaKTepHHUM 3a-
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pecially at the beginning of the growing
season, when their concentrations reached
106.4-125.1 mg/dm?, but by autumn they
decreased slightly (to 99.7-101.0 mg/dm?)
(Table 2).

In general, the hydrochemical regime
of the rearing ponds, according to most
of the main chemical parameters, was fa-
vourable for the development of prey or-
ganisms and rearing carp juveniles.

Hydrobiological regime of nursery
ponds.

The phytoplankton of the nursery
ponds were formed by algal communities
belonging to 6 divisions: Cyanophyta, Eu-
glenophyta, Dinophyta, Bacillariophyta,
Chlorophyta and Chrysophyta. A total of
96-102 species and intraspecific taxa of
algae were recorded in the nursery ponds.
At the same time, the basis of the species
composition of phytoplankton in all ponds
was green algae (from 58 to 61% of the
total number of identified species), which
are the most valuable in terms of food val-
ue for zooplankton organisms. Euglenozoa
(11-15%), Cyanobacteria (12—13%), and
Diatomeae (8-11%) were of secondary
importance. The share of other algae di-
visions did not exceed 1-3% of the total
number of identified species.

The quantitative development of phy-
toplankton in the nursery ponds was char-
acterized by high (experimental) and opti-
mal (control) values. Total phytoplankton
biomass during the growing season in
ponds ranged from 24.42 to 80.71 mg/dm?
(Fig. 1).

At the beginning of the growing season,
phytoplankton biomass in the experimental
ponds was at the level of 31.59-37.36 mg/
dm?, and in the control — 24.56 mg/dm’.
Subsequently, phytoplankton biomass in
Experiment I during July became the high-
est among all ponds — 80.7 mg/dm?, and in
August it decreased to 53.7 mg/dm?. In Ex-
periment II, phytoplankton development in
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JUIIAETHCS IMiBUIIICHUN BMICT XJIOPHUJIIB,
0COOJHMBO HA MOYATKY BETeTAIiifHOTO Ce-
30HY, KOJIH X KOHIIeHTpaIlis csarana 106,4—
125,1 mr/am?, mpoTe 10 OCEHi JEIo 3HH-
swiracs (10 99,7-101,0 mr/om?) (Tabm. 2).

3aranoMm, TiIpOXiMIUHHH pPEXHUM BH-
pOIIYyBalbHUX CTaBIB 3a OUIBIIICTIO OC-
HOBHUX XIMIYHHMX IOKa3HUKIB OyB CIIPUST-
JUBHUM JUISI PO3BUTKY KOPMOBHX OpraHi3-
MIB Ta BUPOIIYBaHHS MOJIOJIi KOPOIIA.

TiapoGiosioriynuii peskum BHUpOINY-
BaJIbHUX CTaBIB.

@iTOITAHKTOH BUPOIIYBAIFHUX CTaBiB
(dopMyBaIl BOIOPOCTEBI YIrpPYIOBaHHS,
mo Hanexarb g0 6 Bigainis: Cyanophyta,
Euglenophyta, Dinophyta, Bacillariophyta,
Chlorophyta ta Chrysophyta. Ycboro y
BHPOIIYBAIBHHUX CTaBaX peecTpyBain 96—
102 BuaM Ta BHYTPIUIHHOBUIOBI TAKCOHU
Bogopoctei. [Ipn 1boMy OCHOBY BUOBOTO
CKJIa7y (iTOIIAHKTOHY B YCiX CTaBax cTa-
HOBHJIW 3eJIeHi BogopocTi (Big 58 10 61%
3arajgpbHOi KIJTBKOCTI BUSIBICHUX BHJIIB),
SKi € HAWIIHHIIIMMA B KOPMOBOMY 3Ha-
YeHHI U1 300IUIAaHKTOHHHUX OpraHi3MiB.
JpyropsiHe 3HAUYCHHS MaJld TIPE/ICTaBHH-
ku eBrieHoBux Euglenozoa (11-15%), cu-
Hpo3eneHux Cyanobacteria (12-13%) Ta
niatomoBux Diatomeae (8—11%) Bogopoc-
Tel. YacTka mpecTaBHUKIB IHIIMX BijIi-
JiB BomopocTel He mepesuinyBana 1-3%
3arajibHOI KUIBKOCTI BUSBJIEHUX BUIIB.

KinpkicHu#l pO3BUTOK POCIMHHOTO
IUTAaHKTOHY Y BHPOIIYBaJbHUX CTaBaX Xa-
pakTepu3yBaBcsd BUCOKMMHU (JOCIiAHI) Ta
ONTUMAIBHUMU (KOHTPOJIb) TOKa3HUKAMH.
3aranbHi 6iomacu (ITOMIAHKTOHY BIPO-
JIOBXX BETETAIliIfHOTO CEe30HY B CTaBax IIe-
pebyBanu B Mexax Bin 24,42 no 80,71 mr/
oM (puc. 1).

Ha nouaTky BereranifHOro ce3ony 0i-
oMacu (ITOTUIAHKTOHY B JOCIIJHUX CTa-
Bax Oynau Ha piBHi 31,59-37,36 mr/nm®, a
y KOHTPOJi — 24,56 mr/am>. Y momasbiio-
My B Jocniai I Bnpogorx numHs 6iomaca
(ITOTUTAHKTOHY CTaja HAWBUINOIO cepel
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Fig. 1. Dynamics of phytoplankton development during the growing season in the

nursery ponds of the SE EF “Nyvka”

these months was at the level of 25.9-73.2
mg/dm?, with a maximum in August (Fig.
1). Such a rapid growth of phytoplankton
development in Experiment I in July (up
to 80.7 mg/dm?®) occurred due to the vege-
tation of species of the genera Anabaena,
Aphanizomenon, Cyclotella, and in Experi-
ment IT in August (up to 73.2 mg/dm?), due
to species of the genera Microcystis, Ana-
baena, Oscillatoria. Active phytoplankton
vegetation could be described as a “water
bloom” by some criteria, but it did not pro-
voke “suffocation” of fish. In September,
phytoplankton biomass in both variants of
the experiment decreased to optimal val-
ues of 25.44-29.76 mg/dm? (Fig. 1).

The development of phytoplankton in
the control pond in the summer was low-
er compared to the experimental ponds,
but in September the biomass increased to
36.44 mg/dm?® and exceeded the value in
the experimental ponds, mainly due to the
development of species of the genera Mi-
crocystis, Oscillatoria and Euglena.

On average, during the growing sea-
son, phytoplankton biomass in the experi-
mental ponds was close —41.56—47.80 mg/
dm?, in the control pond it was — 28.84 mg/
dm’® (Fig. 1).

ycix craBiB — 80,7 mr/aM®, a y cepmHi
sHmM3uaack 10 53,7 mr/av®. Y Hdocnini 11 B
IIi MICAII PO3BUTOK (DITOIJIAHKTOHY 3HAXO-
JIMBCS Ha piBHi 25,9-73,2 Mr/nam>, 3 Makcu-
MaJIbHAM ITOKa3HUKOM B ceprHi (puc. 1).
Take cTpiMKe 3pOCTaHHS PO3BUTKY (iTO-
wiasktony B Jocuini [ y mumai (mo 80,7
Mmr/am?®) BigOyI0CS 3a paxyHOK BereTarii
BUIIB poniB Anabaena, Aphanizomenon,
Cyclotella, a B locmini Il — y cepmHi
(mo 73,2 mr/mM®) 3a paxyHOK BHIIB pPO-
niB Microcystis, Anabaena, Oscillatoria.
AKTHBHY BereTallito (iTOIJIAHKTOHY 3a
JIeTKUMU O3HaKaMH MOHa 0yio 6 oxapax-
TEPU3YBAaTH SIK «UBITIHHSD) BOJIH, aJie BOHA
HE CIIPOBOKYBaJa 3aayxu pud. Y BepecHi
OiomMacH (ITOIUTAHKTOHY B 000X BapiaHTax
JOCTiNy 3HU3WIMCS JI0 ONTHMAaJIbHUX Be-
auauH — 25,44-29,76 mr/om® (puc. 1).

Po3BuTOK (PiTOMIAHKTOHY B KOHTPOJIB-
HOMY CTaBy Y JITHIH mepiox OyB HUKYHM,
MOPIBHSHO 3 JIOCIITHUMH CTaBaMH, MIPOTE
y BepecHi 6iomaca 3pocia 10 36,44 mr/om?
Ta MEePEBHIIIA 3HAYCHHS Y JOCHITHUX
CTaBax, IEPEBAKHO 32 PAXYHOK PO3BHUTKY
BUAiB pomiB Microcystis, Oscillatoria Ta
Euglena.

VY cepenHbOMY 3a BereTalliiHUN CE30H
piBHI OiomMacH ()ITOIUIAHKTOHY B JIOCIIJI-
HUX cTaBax Oymu Omm3pkumu — 41,56—
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A characteristic feature of all ponds
was that the majority of the biomass (53.9—
62.0%) of phytoplankton was formed by
Cyanobacteria. The share of green algae in
biomass in different ponds did not exceed
14.0-19.9% (Fig. 2).

An important food resource for age-
0+ carps, especially at the initial stage of
cultivation, is zooplankton. In this case,
it is not so much its quantitative develop-
ment that is of particular importance, but
its qualitative composition and availability
for consumption by fish juveniles [17-19].

Zooplankton of the nursery ponds was
represented by 32 taxa belonging to the
rotifera, Cladocera and Copepoda crusta-
ceans. The species composition was dom-
inated by Rotifera (53%) and Cladocera
(43%). Copepoda were represented by the
families Cyclopoidae and Diaptomidae.

Among other organisms, planktonic
forms of chironomid larvae, crustacean
ephippia, and bryozoan statoblasts were
found in zooplankton samples.

The use of intensification measures and
temperature conditions contributed to the
development of zooplankton organisms in
nursery ponds and the provision of fish ju-

47,80 mMr/aM*, y KOHTPOJIEHOMY BOHA CKJIa-
nana 28,84 mr/am® (puc. 1).

XapakTepHOIO OCOOJIMBICTIO yCiX cTa-
BiB Oyno Te, mo ocHOBy Oiomacu (53,9—
62,0%) ¢irormrankToHy (opMyBaim CcH-
HbO3eJIeHI BojopocTi. YacTka 3eleHux
BoztopocTel y popMyBaHHI OiOMacH B pi3-
HUX cTaBax He nepesuiryBana 14,0-19,9%
(puc. 2).

BaxxiMBUM KOPMOBHM pPecypcoM ISt
[LOTOJITOK KOpOTa, NepeayciM Ha IodJaT-
KOBOMY €TaIl BHPOILYBaHHS, € 300ILIaHK-
ToH. Ilpm 1mpOMY 0COONMBOTO 3HAYCHHS
HaOyBae He CTUIBKHM HOro KiJIbKiCHUI po3-
BHTOK, a i SIKICHUH CKJIJ] Ta JIOCTYITHICTb
JUTSL CTIOKMBAHHS MoJoato pub [17-19].

300IUTaHKTOH BHPOIIYBAaJbHUX CTa-
BiB OyB mpezacTaBicHUl 32 TakcOHaMH,
o Hajexarb 10 kKoioBepTok (Rotifera),
rimactoBycux (Cladocera) Ta BecnoHo-
rux (Copepoda) pakomonioHux. OCHOBY
BUJIOBOTO CKlaqy craHoBWiaM Rotifera
(53%) ta Cladocera (43%). BecmoHori pa-
KOMOAi0HI OyaM HpencTaBlIeHi pPOJUHAMU
Cyclopoidae Tta Diaptomidae.

Cepen iHIINX OPraHi3MiB y 300ILIaHK-
TOHHHX TMPO0ax 3yCTpivaiucs TUIaHKTOH-
Hi ()OpMU JINYMHOK XipOHOMif, edimiymu
PaKomoAiOHUX Ta CTATOOIACTH MOXOBATOK.

Control

Experiment Il

Experiment |

0% 20% 40%

mChlorophyta wEuglenophyta

« Bacillariophyta

60% 80% 100%

r Cyanophyta -: Dinophyta mChrysophyta

Fig 2. Taxonomic structure of phytoplankton in the nursery ponds of the SE EF
“Nyvka” based on average seasonal biomass
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venile with natural food at the initial stage
of rearing. The total biomass of zooplank-
ton during the growing season in the ex-
perimental ponds varied from 5.41 to 71.2
g/m?, in the control pond — from 0.77 to
33.3 g/m’ (Fig. 3).

At the beginning of the growing season,
zooplankton biomass in the experimental
ponds was at the level of 42.40-43.54 g/
m?® and was formed by 85.8% and 91.9%,
respectively, due to the mass development
of Diplostraca, in particular Daphnia long-
ispina and its juvenile stages. In the con-
trol pond, biomass was significantly lower
—12.12 g/m*® and was 97.8% formed due
to the development of copepods — Cyclops
sp., their nauplial and copepod stages.

Subsequently, in Experiment I, a grad-
ual decrease in zooplankton biomass was
observed by the end of the growing sea-
son, which was associated with its active
consumption by carp juveniles. In July, the
biomass of zooplankton decreased by 1.3
times compared to the initial sample, but
still remained at a fairly high level (32.17
g/m?), due to the development of large
forms of cladocerans — Daphnia longispi-
na, Moina rectirostris. Starting from Au-
gust, there was a change in the dominant
complex of zooplankton communities,
with copepods becoming of primary im-

80

Biomass, g/m?

August

3acrocyBaHHs iHTeHCH(DIKAIHHUX 3a-
XOJIB Ta TEMIEPATYpHI YMOBU CIPHSIH
PO3BUTKY 300IIAHKTOHHHX OPTaHi3MiB
y BHpOIIYBaJbHUX CTaBax Ta 3abe3meue-
HOCT1 MOJIOZI IPHPOAHUM KOPMOM Ha II0-
YaTKOBOMY €TaIli BUPOIIYBaHHS. 3arajibHa
O0ioMaca TBapWHHOTO IUIAHKTOHY BIIPO-
JIOBX BETETAIITHOTO CE30HY B JOCHITHUX
craBax 3MiHroBanacs Bix 5,41 no 71,2 r/M?,
y KoHTposnbHOMY — Bif 0,77 1o 33,3 r/m°
(puc. 3).

Ha movatky BereramiifHoro ce3oHy
OiomMaca 300IJIaHKTOHY B JIOCIIIHHUX CTa-
Bax mepeOyBana Ha piBHi 42,40-43,54 1/
M i popmyBanacs BimnosigHO Ha 85,8 Ta
91,9% 3a paxyHOK MacOBOTO PO3BUTKY
TUDTICTOBYCHX —PakomomiOHUX, 30KpeMa
Daphnia longispina Ta 1l 10BEHaJIbHUX
cTamid. Y KOHTPOJILHOMY CTaBy Oiomaca
Oyna 3Ha4HO HIKY0I0 — 12,12 r/M, 1 Ha
97,8% QopmyBanacs 3a paXyHOK PO3BHT-
Ky BeCJIOHOTHX pakononionux — Cyclops
Sp., IX HayIDTiabHUX Ta KOMETIOOUTHUX
cTajiil pO3BUTKY.

VY mnopaneimomy, B Hdocmimi I cnocre-
piranocst MoCTymnoBe 3HMXKEHHsS Oiomacu
300IJJAHKTOHY JI0 KIHIISI BETeTaIliifHOTO
CE30HY, 1[0 MOB’3aHO 3 AKTUBHUM CIIOXKH-
BaHHSM HOTO MOJIOJIIO KOopora. Y JIHIHI
O0iomMaca TBapUHHOTO IUIAHKTOHY 3HU3H-
nacsi B 1,3 pa3a MOpiBHSHO 3 MOYATKOBOIO
po0O¥0, POTE IIIE 3aTUIIAIACS HA TOCUTh

<. Experiment I

m Experiment IT

w Control

September Averadge
value for the

season

Fig 3. Dynamics of zooplankton development during the growing season in the

nursery ponds of the SE EF “Nyvka”
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portance in the formation of biomass. For
example, in August and September, bio-
mass was within 5.41-11.17 g/m?® and was
formed by 69.0% and 56.0%, respectively,
by Cyclops sp. The share of cladocerans
during this period did not exceed 22.6—
25.7% of the total biomass of zooplankton,
mainly due to the development of Moina
rectirostris and Scapholeberis mucronata.
It should be noted that in September, the
share of other organisms in the structure
of zooplankton biomass of this pond also
increased (up to 14.8%).

In Experiment II and Control, zoo-
plankton biomass increased in July, reach-
ing its maximum values of 71.72 and 33.30
g/m3, respectively (Fig. 3). At the same
time, in Experiment II, biomass (up to
95.6%) was formed due to the mass devel-
opment of large forms of cladocerans such
as Daphnia longispina, Moina rectirostris
and Diaphanosoma brachyurum. At the
same time, copepods reached their maxi-
mum development in the Control, forming
up to 84.7% of the total zooplankton bio-
mass, while the share of cladocerans did
not exceed 13.9%. Subsequently, in both
variants, there was a decrease in the de-
velopment of zooplankton communities
(Fig. 3).

In August, the biomass of zooplankton
in Experiment II decreased by half — to
34.80 g/m’, but cladocerans continued to
dominate (up to 86.6%), and in September
it decreased to 10.83 g/m? and was formed
due to the development of cladocerans
(54.3%) and copepods (38.9%). At the
same time, the main species were Moina
rectirostris, Scapholeberis mucronata,
Chydorus sphaericus, Cyclops sp.

In Control, zooplankton biomass in
August was at 14.59 g/m? due to the de-
velopment of copepods (82.0%). The share
of cladocerans at this time did not exceed
16.0% of the total biomass, due to the de-
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Brucokomy piBHi (32,17 /M) 3a paxyHOK
PO3BUTKY BEIUKHX (DOPM TILIACTOBYCHX
pakoniofioHux — Daphnia longispina,
Moina rectirostris. IlounHaroun i3 cepi-
HS, BimOyBaJiacsi 3MiHA JIOMiHYBaJIBHOTO
KOMILIEKCY 300IIAHKTOHHHUX YIPYIIOBaHb,
MEPIIOYEePTOBOTO 3HAYCHHS Y POpPMYyBaHHI
6iomacu HaOyBaJI BECJIOHOT1 PaKoOMoAio-
Hi. Tak, y cepriHi—BepecHi Oiomaca 3Haxo-
munacs B Mexax 5,41-11,17 /v 1 Bigmo-
BigHO Ha 69,0 Ta 56,0% QopmyBamacs 3a
paxyHOK po3BUTKY Cyclops sp. YacTka rij-
JISICTOBYCUX PAKOMOMIOHNX Yy TeH mepion
He mepeBullyBaia 22,6-25,7% 3aranbHoi
0ioMacH 300IUIaHKTOHY, B OCHOBHOMY, 3a
paxyHOK po3BUTKY Moina rectirostris Ta
Scapholeberis mucronata. Cnin 3a3Hauu-
TH, 110 Y BEpECHi B CTPYKTYypi Oiomacu 30-
OITAHKTOHY JTAHOTO CTaBy 3pocya i YacTka
IpyIH iHMUX opraHismis (1o 14,8%).

Y Jocmigi I ta KoHTpom Oiomaca
300IUIAHKTOHY B JIMITHI 3pocia, Jocsra-
09 CBOiX MAaKCHMAaJbHUX IIOKa3HHKIB
— 71,72 Ta 33,30 r/M® BigmoBigHO (pHC.
3). Ilpu oMy B Hdocmiai II 6iomaca (1m0
95,6%) GopmyBaiiacs 3a paXyHOK MacoBO-
IO PO3BUTKY BEIHKUX (OpM TULISICTOBY-
cux pakonofionux — Daphnia longispina,
Moina rectirostris Ta Diaphanosoma
brachyurum. Bonnouac, y Kontpomi Ha0y-
JM CBOTO MaKCHMAaJIBHOTO PO3BUTKY Bec-
JIOHOT1 pakomnoioHi, popmyroun 1o 84,7%
3araJibHO1 010MacH 300IIJIAaHKTOHY; YacTKa
T'JUIACTOBYCHX PaKOIOIiOHUX HE NEepeBU-
nryBaia 13,9%. Hanmam B 060X BapiaHTax
BiJIOYBaJIOCS] 3HIDKCHHS PO3BUTKY 300II-
JMIAHKTOHHHX yTPYIOBaHb (puc. 3).

VY cepmHi 6ioMaca 30011aHKTOHY B Jo-
cmigi I 3samM3mnacs Bagiui — 1m0 34,80 r/mv?,
MPOTE POIOBKYBAIHU IOMiHYBATH TLLIACTO-
ByCi pakoromiOHi (mo 86,6%), a y BepecHi
crkoporunacst 10 10,83 r/m* i popmyBanacs 3a
PaxyHOK pO3BUTKYy TLmLICTOBYycHX (54,3%)
Tta BecioHorux (38,9%) paxornomiOHUX.
[py mpOMY OCHOBHMMH BHIaMH, 10 (op-
MYBAJIM KiIbKIiCHI MOKa3HUKY, Oymu Moina
rectirostris,  Scapholeberis  mucronata,
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velopment of small forms such as Bosmi-
na longirostris and Chydorus sphaericus.
In September, the biomass of zooplankton
in Control was the lowest among all ponds
(0.77 g/m?) and was formed due to the de-
velopment of copepods (61.0%), rotifers
(15.6%), and a group of other organisms
(13.0%).

It is worth noting that the significantly
higher rates of zooplankton development
during the growing season in Experiment
II, compared to other options, as it turned
out at the end of cultivation, were due to
the presence of a significantly smaller
abundance of fish in this pond and their
faster transition to consuming zoobenthic
organisms.

In this regard, the average seasonal zo-
oplankton biomass in Experiment I was at
the level of 22.79 g/m?3, and in Experiment
2 it was almost twice as high — 40.22 g/m?,
while in the control it was lower — 15.20
g/m3. At the same time, the zooplankton
community of the experimental ponds was
dominated by cladocerans (up to 76.6—
87.7% of the total biomass), due to the de-
velopment of Daphnia longispina, Moina
rectirostris. In contrast, in the control, co-
pepods (up to 86.3%) developed in greater
numbers — Cyclops sp., their nauplial and
copepod stages of development (Fig. 4).

Thus, the development of zooplank-
ton in rearing ponds during the growing
season was characterized by high and
optimal values and was sufficient to meet
the nutritional needs of carp juveniles. At
the same time, in the experimental ponds
when growing crossbreed age-0+ carps,
the qualitative composition of the zoo-
plankton community was more favourable
in terms of nutrition, compared to the con-
trol (Fig. 4)

Chironomid larvae and leeches were
found in the zoobenthos of the nursery
ponds.

Chydorus sphaericus, Cyclops sp.

¥ Kontpomni 6iomaca 300IIaHKTOHY B
ceprHi iepebyBaina Ha pisHi 14,59 /M 3a
paxyHOK pO3BUTKY BecioHorux (82,0%)
pakonofiOHuX. YacTka TiJUIACTOBYCHX
pakonofiOHUX y lieil 4ac He MepeBHUIIly-
Bana 16,0% 3aranpHOi OioMacw, 3a paxy-
HOK pPO3BUTKY ApiOHUX ¢opMm Bosmina
longirostris Ta Chydorus sphaericus. Y Be-
pecHi 6iomaca 30011aHKTOHY B KoHTpori
Oysia HaWHWKYOIO cepen ycix ctaris (0,77
/M%) i popmyBanacs 3a paxyHOK PO3BHUTKY
BECJIOHOTHX pakornonionux (61,0%), koro-
BepTokK (15,6%) Ta rpynu iHIIMX OpraHis-
MiB (13,0%).

Bapto 3a3HaunTH, 110 3HAYHO BUILI MO~
Ka3HUKH PO3BHUTKY 300IUIAaHKTOHY BIIPO-
JIOBXK BereTatiitHoro ce3ony B Hocmimi 11,
MOPIBHSAHO 3 1HIIUMH BapiaHTaMH, 5K 3’ s-
CyBaJocCsl y KiHIli BUPOILyBaHHS, OynH 3y-
MOBJICHI HasBHICTIO 3HAYHO MEHIIOI KiJlb-
KOCTi puOH B JaHOMY CTaBy Ta IIBHALINM
il mepexoIoM Ha CIIOKWBaHHSA 3000€HTO-
CHHX OpraHi3MiB.

VY 3B’S3KY 13 IIMM, CEPETHbOCE30HHHM
MOKa3HUK OloMacu 300IUTaHKTOHY B Jlo-
cmiai 1 3HaxoquBest Ha piBHi 22,79 /M, a
y Hocniai 2 OyB BUIIMM Maixke ynBiui —
40,22 r/M%, y TOM 9ac K y KOHTPOJIBHOMY
BUSIBUBCS HUKUUM — 15,20 /M. Tpu 1p0-
My B 300IUIAaHKTOHOMY YTPYIIOBaHHI JO-
CIIJJHUX CTaBiB JAOMiHYBalU TJUIICTOBYCI
(mo 76,6-87,7% 3arampHOi Oiomacm) pa-
KOTIOIOHI 3a paxyHOK po3BUTKY Daphnia
longispina, Moina rectirostris. HatomicTsb,
y KOHTpOIi B OUIBIIII KiTBKOCTI pO3BUBA-
mck BecnoHori (mo 86,3%) paxomomiOHi
— Cyclops sp., iX HayIUliaJdbHI Ta KONEno-
IUTHI cTafil po3BUTKY (puc. 4).

TakuM 4YHUHOM, PO3BUTOK TBAPHUHHO-
r0 IUTAaHKTOHY BHPOIIYyBAaJbHUX CTaBiB
YIPOXOBXK BereTalifHOro mepiogy Xa-
paKTepru3yBaBCcsl BUCOKUMH Ta ONTHMAIIb-
HUMH TIOKa3HUKaMH i OyB AOCTaTHIM IS
3a0e3MeueHHs] XapyoBHUX TOTpeOd MoJoji
kopona. [Ipu 1poMy B IOCTIIHHX CTaBax
MPH BUPOIYBAaHHI MOMICHUX IIbOTOJITOK
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Biomass, g/m3
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Rotifera
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®m Copepoda
= Others
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gy
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Fig. 4. The ratio of the main taxonomic groups of zooplankton in rearing ponds

according to average seasonal biomass

The maximum in the development of
benthic invertebrates, represented main-
ly by chironomid larvae, was observed in
June, when their biomass in the nursery
ponds was at the level of 10.50-64.67 g/
m?, with the highest values in Experiment
II and Control (Fig. 5).

In July, zoobenthos biomass sharply
decreased to 2.17-3.07 g/m’ In August
and September, it was the lowest and did
not exceed 0.5-1.67 g/m?, which was as-
sociated with its consumption by carp ju-
veniles.

The average seasonal biomass of zoo-

Biomass, g/m?
(%] = o N ~]
{1 (=] [—4 (=] [—]

3]
o

10

June July

- Experiment I

August

mExperiment II  ® Control

SKICHHH CKJIall 300IUTAHKTOHHOTO YTPYIO-
BaHHA OyB CHIPHSTIUBIIINM Y XapuOBOMY
CEHCI, TOPIBHSAHO 3 KOHTPOJIBHUM (pHC. 4).

VY cxiazii 3000€HTOCY BUPOILYBATbHUX
CTaBiB OyJIM BUSABJICHI JIMYMHKH XipOHOMIJT
Ta I’ SIBKH.

MaxkcuMyM y pPO3BUTKY IOHHHX 0e3-
XpeOeTHHX, MPE/ICTABIEHUX B OCHOBHOMY
JIUYAHKAMHU XIPOHOMIJ, CIIOCTEpiraid B
YEepBHi, KOJH iX OioMaca y BHPOIIyBab-
HUX cTaBax Oyia Ha piBHi 10,50-64,67 1/
M2, 3 HaBUIIMMH IIOKa3HUKaMH B Jlociimi
II Ta KonTpoui (puc. 5).

VY numHi NOKa3HUKH 6ioMacu 3000€H-

Averadge
value for the
season

September

Fig. 5. Dynamics of zoobenthos development during the growing season in the

nursery ponds of the SE EF “Nyvka”
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benthos in the nursery ponds was at the
level of 3.64—17.42 g/m?, and was formed
by chironomid larvae, which were valua-
ble in terms of food value for carp juve-
niles (Fig. 5).

Results of growing age-0+ carps

The obtained productive parameters of
growing age-0+ carps, both in the control
and in the experiment, generally exceeded
the normative values for Ukrainian carp
breeds [31].

For example, in Control, the average
individual weight of grown few scaled
carp of the Nyvka hatchery line was 36.1
g, the yield of ungrown larvae stocked for
cultivation was 36.5%, and fish productiv-
ity was 1317.7 kg/ha with an artificial feed
consumption of 1.55 kg/kg (Table 3).

In Experiment I, the average weight
of crossbreed age-0+ carps was 1.7 times
higher than in the Control and was 61.4
g. With this, the yield of stocked ungrown
larvae was 40.2%, and the fish productivi-
ty reached 2468.3 kg/ha and was 1.9 times
higher than that of the Control (Table 3).

In Experiment II, the weight of age-
0+ fish was the largest and was 281.0 g.
However, it was found that such a high
average weight of crossbred age-0+ carps
was obtained due to their low yield from
cultivation — 5.7%, which, in turn, was due
to the presence of predatory fish that en-

TOCYy pi3ko 3uHu3mIUCS 10 2,17-3,07 r/m2.
VY ceprHi Ta BepecHi MOKa3HUKU PO3BUTKY
JIOHHOT (hayHH OynH HAWHWKIUMH — 010-
Maca He nepesunryBaia 0,5-1,67 /M2, mo
OB’ 513aHO 3 11 BUITAHHIM MOJOJII0 KOPO-
ma.

Cepennboce3oHHa Oiomaca 3000eH-
TOCY Yy BHUPOIIYBaJIbHHX CTaBax Oyina Ha
piBHi 3,64-17,42 r/m? Ta hopmyBanacs 3a
pPaxyHOK PO3BHTKY IIHHHX y KOPMOBOMY
3HAYCHHI JUIS IIbOTOJIITOK KOPOTIa JIMIMHOK
xipoHomiza (puc. 5).

Pe3yjbraTn BUpPOUIIYBAHHS LbLOTOJi-
TOK Kopora.

OtpumaHi pUOHHLIBKI TOKa3HUKH BH-
POIIyBaHHS IBOTONITOK KOPOMA, K y KOH-
TPOJIi, TaK i B JOCHi/i, 3arajgoM NepeBuILy-
BaN HOPMATWBHI 3HAYEeHHS IUIA YKpaiH-
ChKHX Mopig Kopomna [31].

Tak, y KonTponi cepenas iHAuBIIyab-
Ha Maca BUPOILEHUX IbOTOJIITOK MaJoJIy-
CKaTor0 KOpoTa HHBKIBCHKOI 3aBOICHKOI
mHii ckimamama 36,1 1, BUXiJ Bij Mmocaj-
KEHUX Ha BHPOIIYBAHHS HEIIiIPOIICHAX
JUYMHOK nepeOyBaB Ha piBHI 36,5%, a pu-
OONPOMYKTHBHICTh cTaHOBHIa 1317,7 kr/
ra 3a BUTpaTu MITyYHUX KOpMiB 1,55 Kr/kr
(Tabm. 3).

Y Hocnini 1 cepenns mMaca moMiCHHX
IBOTOJIITOK Kopoma B 1,7 pa3a mepeBu-
uryBasia Kontpons i cknagana 61,4 r. [lpu
[OMY BHXI1JT BiJI TOCA/PKEHUX Ha BUPOIILY-
BaHHS HEMiJIPOUICHUX JIMYMHOK CKJIaJaB
40,2%, a puOONPOXYKTUBHICTH JOCSIIIA
2468,3 xr/ra i 6yna B 1,9 paza BuIL010, HIXK
y Kontpomni (Tabm. 3).

VY Jocnini 1I maca uporomitox Oyna
HaiOuTemo 1 cranosuna 281,0 . Oxn-
Hak, OyJ0 BCTAHOBJIEHO, L0 TaKHi BHCO-

Table 3. Results of growing of age-0+ carps in the ponds of the SE “Nyvka”

Research Average % Condition | Fish productivity, | Feed consumption,

options weight, g factor kg/ha kg/kg
Experiment | 61.4+2.87 40.2 2.7910.04 2468.3 1.46
Experiment Il 281.0+10.7 5.7 2.74+0.07 1601.7 1.06
Control 36.1+2.98 36.5 2.78+0.06 1317.7 1.55
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tered this pond during the flood on July 11-
12. Despite the low percentage of age-0+
fish, due to their high average weight, the
fish productivity obtained in Experiment II
was 1.2 times higher than in the Control
and amounted to 1601.7 kg/ha (Table 3).
At the same time, the consumption of ar-
tificial feeds in the experimental variants
was 1.1-1.5 times lower than in the Con-
trol, which was due to higher values of the
development of the natural food sources.

The condition factor of the grown carp
yearlings in all variants was within 2.74—
2.79 and corresponded to the normative
values when stocking age-1+ carps for
wintering.

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

The study showed that the ecological
conditions of the growing ponds were sat-
isfactory. The main chemical parameters
of the water were within the regulatory
values accepted in fish farming.

The development of the natural food
sources in the nursery ponds was charac-
terized by high and optimal values and was
sufficient to meet the nutritional needs of
age-0+ carps. The average seasonal bio-
mass of phytoplankton was within 28.84—
47.80 mg/dm?, zooplankton — 15.20—40.22
g/m3, zoobenthos — 3.64-17.42 g/m?. At
the same time, high phytoplankton bio-
mass was formed due to the vegetation of
cyanobacteria (up to 62.0%), zooplankton
— due to the development of crustaceans
(up to 87.7%), and zoobenthos — due to the
valuable food value of chironomid larvae
(up to 100%).

The average weight of crossbreeding
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KHI TTOKa3HUK CEPEIHbOT MacH IMOMICHUX
LBOTOJITOK KOPOIIa OTPUMAHO 33 paxyHOK
iX HH3BKOTO BHXOAY 3 BHPOIIyBaHHSI —
5,7%, sxuii, y cBOIO uepry, OyB 3yMOBIIe-
HUN HASBHICTIO XFDKOi pHOH, IO MOTpa-
MuiIa 0 JaHOTO CTaBy MiJl 4ac MaBOIKY
11-12 nunss. He3Bakaroun Ha HU3BKHM
piBEeHb BHXOAY IbOTOJITOK, 32 PaXyHOK
iXHBOI BHCOKOI cepeHpoi MacH y Jlocmimi
II orpumana pubONpoORyKTUBHICTE Oyna B
1,2 pa3a Bumioro, Hix y Korrpomi, 1 ckia-
npana 1601,7 xr/ra (tabn. 3). IIpu npomy
BHUTPATH WITyYHUX KOPMIB Y JOCHITHUX
Bapianrtax Oynmu B 1,1-1,5 pa3za HrxuuMH,
Hik y KoHTpoIi, Mo 3yMOBJIEHO BHITUMH
MOKa3HUKAMU PO3BHUTKY MPUPOTHOI KOp-
MOBO] 0a3m.

KoeirieHT BrogoBaHOCTiI BHUPOILEHOT
MOJIOZII KOpOoTla B yCiX BapiaHTax mepe0y-
BaB y Mexax 2,74-2,79 Ta BiAmoBigaB HOP-
MaTUBHHUM 3HAYCHHSIM IPU TOCAAII IEOTO-
JITOK Ha 3UMIBITIO.

BUCHOBKHM TA NEPCIEKTHBHU
MHOJAJIBIIOIO PO3BUTKY

VY pe3ynbrati IpoBeneHNX J0CTiIKSHD
BCTAHOBIICHO, 1[0 €KOJIOT1YHI YMOBHU BUPO-
IIyBaJIbHUX CTaBiB OylU 3aJOBUTLHUMH.
OcHOBHI XIMIYHI MOKa3HUKU BOAHU 3HAXO-
IUITUCS B MEXax HOPMATHBHUX 3HAYCHB,
MPUUHATUX Yy PUOHUIITBI.

Po3BuTok mpupomHOi KOpMOBOi 0a3zm
Yy BHPOIIYBaJbHUX CTaBaX XapaKTepU3y-
BAaBCSI BUCOKUMH 1 ONTHMAaJIEHIMU ITOKa3-
HUKaMH Ta OyB JOCTaTHIM aisi 3abe3re-
YeHHS XapyoBUX MOTPed MO0 Kopora.
Cepennboce3oHHa OioMaca (hiTOIIaHK-
ToHy mnepeOyBana B Mexax 28,84—47,80
Mr/om°, 3oo0rtankTony — 15,20-40,22 1/
M3, 3000eHTOCY — 3,64-17,42 /M2 Tlpu
LOMY BHCOKi piBHI OioMacu (hiToIIaHK-
TOHY (hOPMYBAIHCS 32 PaxXyHOK BereTarlii
CHUHBO3eJIeHNX Bojopoctel (1o 62,0%),
300IUIAHKTOHY — 32 PaxyHOK PO3BHTKY
pakoroniOuux (mo 87,7%), a 3000eHTOCY
— IIIHHUAX Y KOPMOBOMY 3HA4€HHI JIMYH-
HOK xipoHoMiJ (jio 100%).
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age-0+ carps in the experimental variants
was 61.4 and 281.0 g, corresponding to
their yield from cultivation of 40.2 and
5.7%. At the same time, the fish productiv-
ity of the ponds was 2468.3 and 1601.7 kg/
ha, respectively, with artificial feed con-
sumption at the level of 1.46 and 1.06 kg/
kg. In contrast, the average weight of age-
0+ carps in the control group of few scaled
Nyvka carps was 36.1 g, with a yield of
36.5% at a fish productivity of 1317.7 kg/
ha and an artificial feed consumption of
1.55 kg/kg.

The results obtained indicate that high-
er values of quantitative development and
qualitative composition of prey organ-
isms in the experimental ponds contrib-
uted to the disclosure of potential growth
and development opportunities of age-0+
new commercial carp lines and ensured a
reduction in the cost of artificial feeds by
1.1-1.5 times. Studies in this area needs to
be continued in order to study the perfor-
mance of crossbred carps under different
technological cultivation schemes.
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