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NPOAYKTUBHICTb BUPOLLYBA/IbHUX CTABIB
3A KOMIMJIEKCHOIO BMJIMBY HA 1X EKOCUCTEMY

T. B. F'puropeHko, grygorenko-@ukr.net, IHCTUTYT pnbHoro rocnogapctsa HAAH, m. Kuis
C. 0. Mywut, mushyt@vsau.vin.ua, BiHHUUBbKNI HaUiOHaNbHWUA arpapHuUii
yHiBepcuTeT, M. BiHHWLA

A. M. Ba3aeBa, a_bazaeva@ukr.net, IHcTUTYT pubHoro rocnogapcrtsa HAAH, m. Kuis

Mema. [ocnioumu ocobnausocmi hopmysaHHs 2i0poximidHo20, 2idpobionoeidHo20 pexwumie ma
8U3HaYUMU pubonpPodyKMUBHICMb 8UPOLLYBAsILHUX CMABI8 30 KOMIIEKCHO20 8r1aAUBY HA iX eKocucmemy.

Memoouka. lNpu nposedeHHi 0ocnidnceHb bynu BUKOPUCMAHI 3a2aab6HONPUUHAMI 8 2i0poximi,
2idpobionoeii ma pubHUYM8Ei MemoOuKu.

Pesyaomamu 0ocnidxeHb. B cmammi npedcmasneHo pe3yabmamu 00CAiO#eHb w000
MPOOYKMUBHOCMI B8UPOWYBAAbHUX CMABI8 MpPU 3ACMOCYB8AHHI KOMI/AEKCYy [HMeHcugikayiliHux
3axodie (yo0obpeHHAa mpaduyiliHumu 0obpusamu, 3AcmMOCy8aHHA Nacmu 3esneHoi sodopocmi
xsa0penu, nonikyasmypa, 200iensa pub). BcmaHOBaeHO, W0 OCHOBHI 2i0poXiMiYHi MOKA3HUKU npu
BUPOWYBAHHI Yb0o20aIiMOK Kopornosux eudie pub y nonikyaemypi 3HAXOO0UAUCA 8 MeHax
HOPMAMUBHUX 3Ha4YeHb | 6yau cnpusmausumu 05 pPO3BUMKY KOPMOBUX Op2aHizmie ma
8UPOWYBAHHA  pubonocadkosozo mamepiany. OmMpuMaHo NO3UMUBHI  meHOeHYii  wWoodo
30CMOCY8aHHA Nacmu xa0peau npu 8UpPOUWYB8aHHI Yb020aimoK Kopornosux pub y nosaikyasmypi 3a
pi3HO20 Ccnie8iOHOWEHHA Koporna ma PocAuHOIOHUX pub. Y 00cniOHUX cmaeax, npu 3acmocyeaHHi
nacmu xs0pesnu 8 KOMMAEKCI 3 IHWUMU iHmeHcugikayiliHumu 3axo0amu, cmeoprosanucs crnpuamaausi
ymMo8uU 0014 pO38UMKY MPUpPOoOHOi KOpMo8oi 6a3u, pocmy ma BUMUBAHHA Lb020/iMOK KOPONnosux
pub. lpu ybomy ompumaHa 3a2aaeHa pubonpodykmusHicms y 0ocnidHux cmasax 6yna Ha 22,0—
28,0% suwjoro, a sumpamu Kopmy — 8 1,1-1,3 pa3a meHWUMU, MOPIBHAHO 3 KOHMPOAbLHUMU.

Haykoea Hoeus3Ha. [locnioxceHo ocobausocmi — hopMyeaHHA  2i0poximiyHo2o  ma
2i0pobionoziyHo20 pexcumie ma suszHayeHo pubonpodyKMueHiCMb 8UPOWYBAAbHUX CMasie 3a yMo8
3acmocysaHHsA nepezHoto BPX ma eHeceHHA nacmu 3eneHoi 8000pocmi xaopeau npu 8upoulye8aHHi
Ub020s1iIMOK Kopona 8 nosikynemypi 3 2ibpuéom moscmosnoba.

MpakmuyHa 3Ha4yumicme. OmpumaHi OaHi Moxcyme 6ymu euxkopucmadi 041 pPo3pPobKu
npPakmMuyHuUx pekomeHoayili wodo onmumisayii ymos supouw,ysaHHsA pubonocadkoeozo mamepiany
Kopornosux pub y nonaikynbmypi npu 3acmocys8aHHi nacmu xsaopenu, nidsuwjeHHa egpekmusHocmi
ynpassniHHA CMAHOM 800HUX eKocucmem ma ixHboi 6ionpodykmusHocmi.

Kntoyoei cnoea: supouwjysansHi cmasu, npupodHa kKopmosa 6a3a, iHmeHcugikayiliHi 3axodu,
2idpoximivyHuli pexcum, imonaaHKmMOoH, 300MAAHKMOH, 3006eHMOoc, NoAiKyabmypa, Ub020AimKuU,
pubonpodykmueHicme.

PRODUCTIVITY OF NURSERY PONDS UNDER THE COMPLEX
EXPOSURE TO THEIR ECOSYSTEM

T. Hryhorenko, grygorenko-@ukr.net, Institute of Fisheries of the NAAS, Kyiv
S. Mushyt, mushyt@vsau.vin.ua, Vinnytsia National Agrarian University, Vinnytsia
A. Bazaieva, a_bazaeva@ukr.net, Institute of Fisheries of the NAAS, Kyiv
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NPOAYKTUBHICTb BUPOLLYBAJIbHUX CTABIB
3A KOMMNIEKCHOIO BM/IMBY HA X EKOCUCTEMY

Purpose. To investigate the peculiarities of the formation of hydrochemical, hydrobiological
regimes and to determine the fish productivity of nursery ponds under a complex exposure to their
ecosystem.

Methodology. The work was conducted according to generally accepted hydrochemical,
hydrobiological and aquaculture methods.

Findings. The article presents the results of the study on the productivity of nursery ponds when
using a complex of intensification measures (fertilization with traditional fertilizers, application of
chlorella paste, polyculture, and fish feeding). It was found that the main hydrochemical parameters
during the rearing of cyprinid fingerlings were within the standard normal values and were favorable
for the development of prey organisms and the cultivation of fish seeds. Positive trends were obtained
after the use of chlorella paste when growing juveniles of cyprinids in polyculture with different ratios
of common carp and Chinese carps. The use of the chlorella paste in combination with other
intensification measures in the experimental ponds created favorable conditions for the development
of natural food supplies, growth and survival of cyprinid fingerlings. At the same time, the total fish
productivity in the experimental ponds was 22.0-28.0% higher, and the feed costs were 1.1-1.3 times
lower than in the control ponds.

Originality. The peculiarities of the formation of hydrochemical and hydrobiological regimes
have been investigated and the fish productivity of nursery ponds has been determined using cattle
humus and chlorella pasta when growing young-of-the-year carp in polyculture with silver and
bighead carp hybrids.

Practical value. The obtained data can be used for developing practical recommendations
regarding the optimization of the conditions for growing cyprinid seeds in polyculture using the
chlorella pasta, increasing the efficiency of managing the state of aquatic ecosystems and their
biological productivity.

Key words: nusery ponds, natural food base, intensification measures, hydrochemical regime,
phytoplankton, zooplankton, zoobenthos, polyculture, young-of-the-year, fish productivity.

NPOAYKTUBHOCTb BbIPOCTHbIX MPY0B
NPU KOMNNEKCHOM BO3AENCTBUM HA UX IKOCUCTEMY

T. B. FpuropeHKo, grygorenko-@ukr.net, UHCTUTYT pbibHOrO X03AicTBAa HAAH, 1. Knes
C. A. Mywut, mushyt@vsau.vin.ua, BAHHULKMI HaLMOHAAbHbIM arpapHbIn
yHuBepcuTeT, r. BuHHUUa

A. H. basaeBa, a_bazaeva@ukr.net, MUHcTUTYT pbibHOTO X03AalicTBa HAAH, 1. Knes

Lens. Nccnedosame ocobeHHOCMU hopMuUpPOBAHUA 2UOPOXUMUYECKO20, 2u0pPobUOoI02U4eCcK020
pexumos u onpedeaums pul6oNPodyKMUBHOCMb B8bIPOCMHbLIX MpPYyO08 Mpu  KOMIAEKCHOM
8030elicmeuu Ha ux aKocucmemy.

Memoduka. [lpu nposedeHuu uccaedosaHuli 6blau UCMOAL308AHbI 0bWenpuHAmMele 8
2udpoxumuu, 2udpobuonozuu u pbibosodcmee MemoduKu.

Pesynabmamoi uccnedosaHuli. B cmamee npedcmasseHs! pesyasmams! uccaedosaHull no
MPOOYKMUBHOCMU 8bIPOCMHbIX Mpy008 npu MAPUMEHEeHUU KOMMAEeKCd UHMEeHCUMUKAUUOHHbLIX
meponpuamuli (yoobpeHue MpPAaoOUUUOHHbIMU YO0bPeHUsaMU, MpuMeHeHue nacmel 3eneHol
8000pOCAU  X/I0pennsl, MOAUKYAbMypa, KopmaeHue polb). YcmaHoeneHo, 4Ymo OCHOB8Hble
2udpoxuMuYecKue MoKaamenu npu 6bLIPAUUBAHUU Ce20/1emOK Kaprnoesix eudoe poulb6 6
noAuKyaAbMype Haxoouaucs 8 rnpedesnax HoOPMAmMuUBHbIX 3HaYeHuli u bbiau b6aa2onpuamMHeIMU 044
pa3sUMUA KOPMOBbLIX Ope2aHU3MO8 U 8bipajusaHus pbibornocadoyHozo mamepuand. [losayyeHsl
nosoxumesnsHole meHOeHYUU Mo UCMOob3080HUKO NACMbI XA0PesbI MPU 8bIPAULUBAHUU CE20/1eMOK
Kaprosbix poblb 8 NosauKysabmype npu pasHoOM COOMHOWEHUU Kapna U pacmumesbHOAO0HbIX pblb. B
onbIMmHbIX  [pydax, Mpu UCMOAb308AHUU MACMbl  X/A0peasnbl 8 KOomMaekce ¢ Opyaumu
UHMEHCUPUKAYUOHHBbIMU Meponpuamuamu, cozdasanuce baazonpusamHele ycaoeus 048 pa3eumus
ecmecmeeHHol Kopmosoli 6a3bl, pocma U B8bIXUBAHUS Ce20/1emoK Kapnossix puib. [pu smom

BIOPECYPCH TA EKOJIOTISI BOLJOWUM
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noayyeHHas obwaa poibonpodyKkmusHOCMb 8 onbimHbix npyoax beina Ha 22,0-28,0% eviwe, a
3ampamesi Kopmos — 8 1,1-1,3 pa3za MmeHbwe, 8 CPABHEHUU C KOHMPOAbHbLIMU.

HayyHaa Hoeu3Hd. MccaedosaHbl 0cobeHHOCMU OPMUPOBAHUA  2UOPOXUMUYECKO20,
2U0pobuOoNO2UYECKO20 perumMos U onpedesneHa pPbibONPOOYKMUBHOCMb 8bIPOCMHbIX MPYyoos8 npu
ucnons3osaHuu nepeaHoa KPC u sHeceHUs nacmei 3eaeHol 8000p0ocAuU xa0penssl Npu 8sipaujusaHuu
ce20/1emoK Kapna 8 nosAuKysaemype ¢ 2ubpudom mosacmosnobuKa.

Mpakmuyeckaa 3Hayumocme. [losnyyeHHble OaHHblE Mo2ym bbimb UCMO/b308AHbLI 014
paspabomku  MPAKMUYECKUX pekomeHOauuli nNo onmumu3ayuu  ycioeuli  eblpaujusaHus
pbI6oNocadoyHo20 Mamepuand Kaproevix pulb 8 MoAUKYyAbmype npu fApuMeHeHUU nacmeol
X/10pensnbl, nosblWeHUs 3PhHeKmusHoOCMU YrnpasaeHUs COCMOSHUEeM B00HbIX 3Kocucmem U Ux
buonpodykmusHocmu.

Knroueeble cnoea: 8bIpocmHble npyosl, ecmecmeeHHasn Kopmoeas 6a3a,
UHMEHCU@PUKAYUOHHbIe Meponpuamus, 2u0POXUMUYECKUU pexcum, (pumornaaHKmMOH, 300MAAHKMOH,
3006eHMOC, NoAUKYAbMYpPA, cezonemxu, pbibonpodyKmMueHoOCMb.

IHOCTAHOBKA TIPOBJIEMH TA AHAJII3 OCTAHHIX
JOCJIAKEHDb 1 ITYBJIKAIIIN

Y cywyacHHMX yMOBaXx pO3BHUTKY CTaBOBOi aKBaKyJbTypH OCOOJIMBA yBara
MPHUIUISIETHCS. €KOJIOTIYHO JIOMUTFHIM TEXHOJIOTISIM BUPOIITYBaHHs pUOH, sIKi 0a3yrOThCs
Ha IiJBUINCHHI OIOMPOAYKTUBHOCTI BOJOWM Ta pamioHAILHOMY BHKOPHUCTaHHI IX
010JI0TTUHUX PeCypCiB.

BionoriuHa MpOayKTHUBHICTh € OCHOBHOIO XapaKTEPUCTHKOIO PUOOTOCTIONAPCHKUX
BOJIONM, IO CKJIAJAEThCSA 3 TNPHUPOJHOI KOPMOBOI 0a3u Ta pPHOOIPOIYKTHBHOCTI.
Bimomo, 110 TeBHHI piBeHb PHOONMPOIYKTHBHOCTI CTaBiB BU3HAYAETHCS CYKYITHOIO
JUETO I1JI0OT HU3KU TiCHO TOB’s13aHUX a0l0TMYHUX Ta O10TUYHUX YUHHUKIB CEPEIIOBUIIA,
MPOJAYKTUBHICTIO ~ yTPYIIOBaHb TiJpOOIOHTIB B  E€KOCHUCTEMax 1  JIOCATAEThCS
KOMIUTIEKCHOIO 1HTEHCH(iKaIiero puOHUITBA [ 1-5].

OmHiero 13 HAWBOXIMBIIMX YMOB IHTCHCH(QIKaIli pPUOHHITBA € CTUMYJIFOBAHHS
PO3BHUTKY MPUPOAHOT KOPMOBOI 6a3u, 110 3a0e3euye He JHIe eKOHOMIIO ITYYHUX KOPMIB, a
1 Kpaly e(eKTHBHICTh BUKOPUCTAHHS OCTAHHIX, OCKLUIBKH 30UIBIIICHHS] YACTKH IIPUPOIHOTO
KOpPMY B pallioHi pHO CIpHsi€ TMOBHIMIOMY 3aCBOEHHIO IITYYHUX KOPMIB, TIPUCKOPIOE TEMIT
POCTY Ta BIUIMBA€ Ha CTIMKICTh CTABOBOI PHOU JI0 PI3HHUX 3aXBOPIOBaHb [5].

JlocnmipkeHHS OCTaHHIX pPOKIB IOKa3ajdd IEPCIEKTHUBHICTh 3aCTOCYBAHHS JUIs
JBUIIEHHS POYKTHBHOCTI CTABOBUX €KOCHCTEM SIK CAMOCTIHHO, TaK i B TIO€THAHHI 3
TpaaUIiHHIMH OPTaHIYHUMH JTOOPHBAMHU, HOBHX CKOJIOTIYHO OE3MeYHHUX BUJIIB TOOPHB,
a TaKoX IHTPOMYKII KOPMOBHX TigpoOioHTIB, ampromizamii Tomo [6—7,10-12]. Tomy
HEOOX1THOKO yYMOBOIO CYyYacHOT'O PHUOHHMIITBA € TIOZAJbIlIa iHTEHCUQIKaIlisl MPOIECiB
BHPOOHMIITBA PUOHOT IPOAYKIIIT IIJISIXOM YTOYHEHHS ICHYIOUHX Ta PO3POOJICHHS HOBUX,
OTbII [Ji€BMX METOAIB MiJBUIICHHSA O10JO0riYyHOI MPOAYKTUBHOCTI CTaBiB, sKi
JIABaTHMYTh 3MOTY iIBHITUTH IHTEHCHBHICTh PO3BUTKY MPUPOJTHOI KOPMOBOT 6a3u prod
13 TIOJIITIIIIEHHSM €KOJIOT1YHOTO CTaHy pUOHHUILKUX cTaBiB [8, 9, 12, 13].

ParioHanpbHe BHKOpPHCTaHHS OIOJIOTIYHMX pecypciB  BOJAOHM 0a3yeTbcs Ha
BUPOIIYBaHHI pHUO 13 Pi3HUM CIIEKTPOM >KUBJIECHHS Ul MAaKCUMaJIbHOTO BUKOPHUCTaHHS
HasBHUX KOPMOBHUX pecypciB. OTxe, He MEHIII Ba)JIMBUM YMHHHUKOM iHTEHCH(iKaIlii
pUOHHIITBA € TaKOX 3aCTOCYBaHHS TMONIKYIbTypH puO. BupomryBanns pudu B
MOJIIKYJIBTYpl J03BOJIAE€ OUTBII MOBHO 1 €(pEKTHMBHO BHKOPHUCTATH KOPMOBI pecypcu
BOJONM 1 3a paxyHOK IIbOTO 3HAYHO TIJBUIIMTH 11X PHOOIPOTYKTHBHICTE.
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NPOAYKTUBHICTb BUPOLLYBAJIbHUX CTABIB
3A KOMMNIEKCHOIO BM/IMBY HA X EKOCUCTEMY

Puborocnogapcrka eeKTUBHICTD 3aCTOCYBaHHSI MOIKYJIBTYPH 3aJI€KHUTh, TIEPII 3a BCE,
BiJl KUIBbKICHOTO CITIBBIIHONIEHHSI OO0’€KTIB TMOJIKYJIBTYpH Ta 3arajibHOi TyCTOTH
MOCAJIKN pUOH, OCKUTLKH KOXKHUH 3 HUX Ma€ XapaKTepHUH CIIeKTp uBlieHH [1, 3, 4].

Ha panwuii yac icHye MacuB JaHUX IIOAO BIUIMBY OKPEMHX 3aXOJiB iHTeHcHDikamii
Ha MiABUINEHHS OIOJNOriYHOI NPOAYKTHBHOCTI CTaBiB, B TOMYy YHCH 1
pHUOOIIPOTYKTUBHOCTI, POTE MOCUTH OOMEKEHHMH € JaHi IION0 BUBYCHHS BIUIUBY
KOMIUIEKCY 3aX0/liB iHTeHCH((DiKallii Ha eKOCUCTEMY CTaBiB.

BUAIVIEHHA HEBUPIINEHUX PAHIIIE YACTHUH
3ATAJIbHOI MPOBJEMU. META POBOTH

B yMoBax ChOTOACHHS aKTyaJlbHHM 3QJIUINAETHCS MOIMIYK €()EKTHBHUX METOIIB
MIJBUINCHHS Oi0MPOJYKTUBHOCTI PUOHHMIBKHX CTaBiB, SKI TOJSATAlOTh y Po3poOI
KOMIUIEKCY 3aXO/IiB BIUIUBY Ha €KOCHCTEMY CTaBiB 3 METOIO iHTeHcHU(iKalii PO3BUTKY
MPUPOAHOI KOPMOBOi 0a3u, CTBOPCHHS ONTHUMAJIBHHUX YMOB [UIi POCTY pHOH Ta
OTPUMAaHHS AKiCHOT MTPOJIYKIIii.

3 ormAay Ha Iie, METOK JaHol poOoTH Oyso JOCHiKEHHS OCOOIMBOCTEH
(dbopMyBaHHS  TIAPOXIMIYHOTO, TiAPOOIOJIOTIYHOTO  PEXUMIB Ta  BU3HAYCHHS
PUOOTIPOIYKTUBHOCTI BUPOINYBAILHUX CTaBiB 3a KOMIUIEKCHOTO BIUIMBY Ha iX
exocucreMy (yI0OpeHHs, BHECEHHS MACTH 3€JICHOT BOJAOPOCTI XJIOPENH, MONIKYIbTYPA,
TOJIiBJIs pUO TOLIO).

MATEPIAJIN TA METOM

Hocnimxenna npoBonunucsa B 2017 p. y 4-0X BUPOLIYBaJbHUX CTaBax IUIOMICIO
0,74,1 ra Ta cepennporo mmOuHOWO 1,2—-1,5 M, Ha 0a3i rocnojgapctea TOB
«Maruouis» BiHHuneskoi 001acTi.

s iaTeHcH@ikamii pPoO3BHTKY TNPUPOAHOT KOpMOBOI 0a3W HaBecHi B yci 4
eKCIIepHMEHTAIbHI CTaBU BHOcuIHU neperdid BPX i3 pospaxynky 2,0 1/ra. Y mocmiaHi
CTaBM 3a TPU JOOM 1O 3apuOHEHHS TiOPHUAOM TOBCTOJI00a BHOCHJIM TACTYy XJIOPENH i3
po3paxyHky 1,0 Kr/ra; HACTyITHE BHECEHHS ITACTH XJIOPENH, K MPAaBUIIO, IIPOBOIIIN B
munHi 3 po3paxyHky 0,5 kr/ra. BupomryBaibpHi cTaBu 3apUOHIOBAJIM HEMiAPOIIEHUMHU
JTUYMHKaMU TiOpuaa ToBCTON00a Ta miapomeHow (10 0,4 r) MOIOIIAKO KOpoma.
CHiBBiTHOIIEHHSI KOPOIA 1 POCIUHOITHUX PHO y MOJIKYJIBTYpi cTaHoBWIO 37,5 : 62,5
ta 23,0:77,0. B nmpyriii monoBuHI BeretauidHoro mnepiogy puly miAroJ0ByBaIu
IITyYHUMH KOopMamH (Tabi. 1).

YnponoRx Tmepiogy  BHPOIIYBaHHS pHOM  CIJKYBAIM 32  TEMIICPaTypHHM,
TIIPOXIMIYHUM PEXKUMAaMH, PO3BHTKOM IIPUPOIHOI KOPMOBOI 0a3l eKCIepUMEHTaIbHHUX
ctaBiB. Temreparypy Boau BUMipIoBajii pa3 Ha J00y. Binbip mpo6 Boau 11 XiMIYHOTO
aHaJi3y Ta X OIpAIfOBaHHS MMPOBOIMIM Pa3 HA MICAIh 3TiJHO 3 BIATIOBIIHOI METOIUKOIO
[14]. OTprMani 3HaYEHHS TOPIBHIOBAIN 3 YAHHUMH PUOHHUIILKUMU HOpMaTHBamH [ 15].

I'ippoGionorivni (¢iTo-, 300IUIAHKTOH, 3000€HTOC) MPOOH BIAOHMPAH BIPOIOBXK
BereralifHoro ce3oHy 1-2 pasu Ha wMicsmb. Binbip, ¢ikcamito Ta KamepanbHe
omparfoBaHHs TpoO (GITOIUIAHKTOHY, 300IIAHKTOHY 1 3000€HTOCY TPOBOAMIHN 3a
3araJIbHONPUIHATAMHU B TiapoOGioorii MeTogukamu [16]. JIns BH3HAYCHHS SIKICHOTO
CKJIaJy IUTAHKTOHHHX BOIOPOCTed Ta 0e3XpeOeTHHX TBApHH BHKOPUCTOBYBAIU
Bu3HauyHUKH [17-20]. Ilpoaykiito (IiTOIUIAHKTOHY, 300IMJIAHKTOHY Ta 3000€HTOCY
PO3paxoByBali 3a BLIOMUMH i3 JiTeparypu P/B-koediriertamu [21].
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Tabnuysa 1. Cxema npoBeaenHs gociaigxensb y TOB «Marnosis»

Table 1. Scheme of research in LLC "Magnoliya"

BapiaHTun MNnowa | CepepHn lycTtoTta nocagku IHTeHcndikauiiiHi 3axoam /
pocnigy / ctaBy, | raMbuUHa | NMYMHOK, TUC. eK3./ra Intensification measures
Experimental ra/ |crasy,m/| /Planting density of
options Pond | Average larvae, thousand
area, ha | depth of individuals / ha
the pond, Kopon / ribpmp,
m carp |Toscronoba /
chinese carps
hybrids
KoHTponb 1/ 0,8 1,2 30,0" 50,0 MeperHii BPX + nigroaisns
Controll WTy4HUM Kopmom / Mould cattle +
chum by formulated feed
Oocnip 1/ 0,7 1,2 30,0" 50,0 MeperHii BPX + nacta xnopenu +
Experiment 1 nigro4isnsa WTy4YHUM Kopmom /
Mould cattle + paste of chlorella +
chum by formulated feed
KoHTponb 2 / 4,1 1,5 30,0" 100,0 MNeperHin + nigrogisna WTy4HUM
Control 2 kopmom / Mould cattle + chum by
formulated feed
Oocnin 2/ 4,0 1,5 30,0" 100,0 MeperHiii BPX + nacTa xsopenu +
Experiment 2 niaroaisna WTy4HUM Kopmom /

Mould cattle + paste of chlorella +
chum by formulated feed

MpumiTtka. ¥ —monoap, nigpoweHa ao 0,4 r.
Notes: * - growing juvenilesupto 0,4 g

Bocenn nipu 06110B1 CTaBiB BiIOMpain 1Mo 25 €K3. IbOTOJIITOK KOPOIIOBUX PHO, sKi
mifgaBajgucs MOPQOMETPUUHOMY aHami3y 3TiHO 3 MeTOAuKoio [22]. InauBimyanbHY
Macy [BOTOJIITOK BU3HAYAIN 3a JIOTIOMOT0I0 eleKTpoHHUX TepesiB « KERN — 440-45 Ny
3 TouHicTio 10 0,1 T.

PesynbraTy BUpOIYyBaHHS IILOTOJITOK KOPOIIOBUX PHUO Y MOJIKYJIBTYPI OLIHIOBAIH
32 OTPUMAHUMH PUOHMIBKUMM IOKa3HHUKaMH: PUOONPOIYKTHBHICTIO CTaBiB (KI/Ta),
BiJICOTKOM BHUXOJIY IIbOTOJITOK Bijl MOCADKCHUX HA BHUPOIIyBaHHS JIWYHHOK (%),
CepeIHbOI0 1HAMBI Ty aTbHO Macoro pub (1) [23].

PE3YJBTATH JOCJII)KEHb TA IX OBIrOBOPEHHSA

3a mepiog  AOCHIIKEHb  TeMIIEPaTypHUH Ta  TIAPOXIMIYHHH  PEKUMHU
CKCIIEpUMEHTANBHUX BUPOLTYBAIbHUX cTaBiB TOB «Marnomis» Oynu 3a10BUTBHUMH i
ITKOM CHPUSATINBAMHU JUIS PO3BUTKY IPUPOTHOI KOPMOBOI 0a3n Ta BHPOIITYBaHHS
pubormocagkoBoro Matepiany KopomoBux pub. Tak, Temmeparypa BOIH B
eKCIIEpUMEHTAIbHUX CTaBaX YIPOJOBXK BEreTalliifHOro ce3oHy nepedyBalla B Mexax
18,0-26,4°C, 3 HaBUIIUMU TOKa3HUKAMU B JINTTHI—CEPITHI.

BMicCT po34MHEHOro y BOJI KHCHIO B CEPEIHBOMY 3HAXOAMBCS B Mexax 5,40—
6,37 mr Oa/mv>.
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NPOAYKTUBHICTb BUPOLLYBAJIbHUX CTABIB
3A KOMMNIEKCHOIO BM/IMBY HA X EKOCUCTEMY

Benuunna BomHeBoro mokaszHuka (pH) mepebyBama B Mexax 7,6-8,2, ToOTO
cepenoBuiie Oyso caabKoIy)KHUM. BMICT opraHiqHOT pe4OBHHH, IO BU3HAYAETHCS 32
MOKAa3HUKAMH TIEPMAHTaHATHOI OKHCHIOBAHOCTi, B CKCIIEPUMCHTANBHHX CTaBaxX B
cepesHbOMy TepebyBaB Ha piBHi 12,5-14,9 Mr O/mM° Ta BimoOBizaB HOPMATUBHUM
3HAYCHHSM.

BiorenHi eneMeHTH y BOJI OyaM NPHCYTHI BIPOJOBXK YCHhOTO BEreTaliHHOTO
ce30Hy. Bmict amoniiiHOro asoty B cepeiHbOMY 3HaxonuBcs Ha piBHi  0,69-
0,91 mr N/mv®, mitputaoro — 0,04-0,07 mr N/am3, wmitpatHoro — 0,.24—
0,43 mr N/mm?, minepamsHOTo ochopy — 0,24-0,38 mMr P/mv® Ta 3aramsHOro 3amiza
—0,66-0,81 mr Fe/nm® (Ta6m. 2).

Tabnuys 2. XimiuHi nokasHMKM BoaM BHpowmyBadbHux craie TOB
«MarsoJis» (ycepeaHeHi xani)

Table 2. Chemical indices of water in the growing ponds of LL.C "Magnoliya"
(averaged data)

Ne MokasHukm / Aocnig | Koutponb | focnig | Kontponb | HopmatusHi
Indices 1/ 1/ 2/ 2/ 3HAYeHHA ana
Experi- | Control 1 | Experi- | Control 2 | craBoBoi BoAgu
ment 1 ment 2 / Guideline
values for pond
water
1 pH 7,6 8,0 7,9 8,2 6,5-8,5
2 BinbHwuii amiak NHs, mr N/gm3 0,04 0,05 0,03 0,01 no 0,05
/ Uncombined ammonia NHs,
mgN/dm3
3  [lepmaHraHaTtHa 14,8 12,5 14,9 14,3 no 15,0

OKMCHIOBaHicTb, mr O/am3 /
Permanganate index,
mgO/dm?3

5  AMOHINHMI a3oT, NHz*, 0,76 0,91 0,69 0,75 no 2,00
mr N/gm3 / Ammonium
nitrogen, NH4*, mgN/dm?3

6  Hitputu, NOy, mr N/am3 / 0,06 0,04 0,07 0,05 000,10
Nitrites, NO;", mgN/dm3

7  Hitpatu, NO3, mr N/gm3 / 0,32 0,29 0,43 0,24 0o 2,00
Nitrates, NOs, mgN/dm3

8  MinepanbHuii pocoop, PO, 0,24 0,36 0,33 0,38 £0 0,50

mr P/am3 / Inorganic
phosphorus, PO4*, mgP/dm?3

9  3aranbHe 3aniso, Fe?*+ Fe3*, 0,80 0,73 0,81 0,66 £o 1,00
mr Fe/am3 / Total iron, Fe?*+
Fe3*, mg Fe/dm3

10 BmicT po3unHeHoro y Boai 6,37 5,40 6,2 5,70 > 5,00
KucHio, mr 0,/am3 / Dissolved
oxygen, mg 0,/dm3

JocaimxeHHs pO3BUTKY NPUPOAHOI KOPMOBOI 0azu MokKaszaiu, 1o anbrodiopa
eKCIIePUMEHTAIbHUX BUPOIIYBAJBbHUX CTaBiB Oylia mpejacTaBieHa 6 CHUCTEMAaTUYHUMU
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Bimginamu  Bojopocteii: Cyanophyta, Euglenophyta, Dinophyta, Chryzophyta,
Bacillariophyta ta Chlorophyta. llpu 1bpoMy mpoBiiHa poib y (opMmyBaHHI
(GIIOPUCTUYHOTO CHEKTPY (ITOINIAHKTOHY B CTaBaX HANEKAlla 3EJCHHUM BOIOPOCTSIM,
yacTka SKMX crapHoBuia Bijg 49,0 mo 62,5% 3araibHOl KUIBKOCTI BHUSIBIEHUX BHIIIB.
CyOnomiHaHTaMH, SIK IPABUIIO, BUCTYIIANH MPEACTABHUKH €BIJICHOBUX, CHHBO-3EJICHUX
Ta JIIaTOMOBUX BOJIOPOCTEH.

IcToTHEX BiAMIHHOCTEH y BHIOBOMY pI3HOMAaHITTI MDK JOCTiIHHMH Ta
KOHTPOJILHUMU CTaBaMU HE CIIOCTEPIranaocs.

Ha#fOmpIn cpusATIUBAMA IJIs1 PO3BUTKY (ITOIUIAHKTOHY BHUSBIIINCS YMOBH B
OCTITHHUX cTaBax (i3 3aCTOCYBAHHSIM IMACTU XJIOPEIH).

Ha mowatky BereTamiiiHOrO CE30HY TIOKa3HHKH OioMacu (IiTOTUIAHKTOHY B
JOCTHITHUX 1 KOHTPOJBHMX CTaBax OynM MPAaKTUYHO HAa OJHAKOBOMY PpiBHI 1
(hopMyBanucs 3a paXyHOK BereTallii 3eJleHuxX Bojopoctei (puc. 1).

30 1 EKl
25 apif|
e
-, 20 aK3
- s i
=3 15
s €
S a
T
S o
s @ 5
0
yepseHb / NnneHs / cepneHb / BepeceHb /
June July August September

Puc. 1. Ilnnamika 6iomacu (piTONJIAHKTOHY BIPOJAOBIK BereTamiiiHOro ce3oHy
B eKcniepuMeHTaJbHUX cTaBax TOB «MarnoJis»

Fig. 1. Dynamics of phytoplankton biomass during the growing season in the
experimental ponds of LLC "Magnoliya"

Jani cioctepiranocs MiABUIIEHHS B PO3BUTKY POCIMHHOTO IJIAHKTOHY JOCTIIHUX
cTaBiB, 6iomaca sIKOTo jocsrHyna 26,3-29,3 mr/aM’ y numHi Ta ceprHi. Y KOHTPOIHUX
CTaBax MaKCUMyM B PO3BHTKY CIIOCTEpIraBcs B IIeH ke 4Yac, aje i3 3HAYHO MEHIIUMHU
3HaueHHAMH Oiomacu — 21,34-15,07 mr/am’. YIpoaoBx BEreTaiifHOTO CE30HY B
JIOCTIIHAX CTaBaX IEpPeBaXaHHS B PO3BHUTKY 3a 010Macol Malld 3elieHI BOJOPOCTIi,
MIEPEeBaKHO 32 PAXyHOK PO3BUTKY Scenedesmus quadricauda, Scenedesmus acuminatus,
Chlorella vulgaris, Xo4a 4YHCENbHO TMEpPEBaKaIM INPEACTABHUKK CHHBO-3EICHUX
Bojiopocteld — Aphanizomenon flos-aquae, Anabaena scheremetievi.

CepelHbOCE30HHI TMOKa3HUKH OioMacH (ITOTUIAHKTOHY B JIOCHITHHX CTaBax
cranosumn 21,03—20,00 mr/am® i 6y B 1,2—1,3 pasa BUIIMMH, HiK Y KOHTPOJIBHHX.
OcHoBy 6iomacu Ha 36,8-46,6% ¢dopmyBanu 3eneHi Bogopocrti (tabdi. 3).
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NPOAYKTUBHICTb BUPOLLYBAJIbHUX CTABIB
3A KOMMNIEKCHOIO BM/IMBY HA X EKOCUCTEMY

Tabnuys 3. Cepenni 3a BererauiifHuii ce30H TOKa3HUKH OiomMacu
(iTomIaHKTOHY B €KCIIEPUMEHTAJIBHUX CTaBaX

Table 3. Average indices of phytoplankton biomass for the growing season in
experimental ponds

CuctemaTuuHi Biaainu KoHTtponb 1/ Docnip 1/ KoHTponb 2 / Bocnig 2/
Bogopocreit / Control 1 Experiment 1 Control 2 Experiment 2
Systematic divisionsof | ynn3/ | % | me/amd/ | % | mr/ami/ | % mr/am®/ %
algae mg / dm? mg / dm? mg / dm? mg / dm3
Cyanophyta 6,15 37,1 5,35 26,8 2,37 15,2 6,32 30,1
Euglenophyta 2,70 16,3 3,89 19,4 2,81 18,0 1,47 7,0
Dinophyta 0,69 4,2 2,03 10,1 0,68 44 0,62 2,9
Chrysophyta 0,12 0,7 0,22 1,1 0,10 0,6 0,11 0,5
Bacillariophyta 0,91 5,5 1,16 5,8 2,01 12,9 2,72 12,9
Chlorophyta 6,00 36,2 7,35 36,8 7,62 48,9 9,79 46,6
Bcboro / Total 16,57 100,0 20,00 100,0 15,59 100,0 21,03 100,0

300IJIAHKTOH B yCiX EKCHEPUMEHTAJIBHUX CTaBaX OyB MPEICTABICHHI IIMPOKO
PO3MOBCIO/DKEHAME BUIIAMU Ta (HOopMaMH, sSKi HalIekKaTh JO TPhOX OCHOBHUX TPyN —
Rotifera, Cladocera, Copepoda. Cepen wmacoBux (opM KOJOBEPTOK y CTaBax
3ycTpivanucs BUIU pomaiB Asplanchna, Brachionus, Keratella, Trichocerca, Polyarthra,
Filinia. TinnscroByci pakomoaiOHI Oynd MpeAcTaBlieHI NEepeBaKHO BHUIAMU POJIIB:
Daphnia, Moina, Alona, Chydorus, Bosmina, Ceriodaphnia, Diaphanosoma, Leptodora.
Becnonori paxononi6ni Oynu npeacrasieHi pogunamu Cyclopidae ta Diaptomidae.

I3 rpynu iHIMKMX OpraHi3MiB y 300TUIAHKTOHHUX Mpo0ax 3yCTpivanucs IUIaHKTOHHI
(hopMU TUYUHOK XiPOHOMIJI, BECHSIHOK, CTATOOJIACTH MOXOBATOK TOIIIO.

PO3BHTOK TBApMHHOTO TUIAHKTOHY B €KCIIEPHUMEHTAIBHUX CTaBax OyB MOMIpHHM.
Tak, y mocnmigHAX craBax 0iomMaca 300IIAHKTOHY BIIPOJIOBXK BEreTallifHOIO CE30HY HE
nepepunryBana 17,21-21,48 r/m°, a y koutpomsanx — 10,78-13,29 r/m* (puc. 2).
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Puc. 2. unamika OiomMacH 300IJIAHKTOHY BIPOJOB:K BereTaliiiHOro ce30Hy
B eKcniepuMeHTaabHUX cTaBax TOB «MarnoJis»

Fig. 2. Dynamics of zooplankton biomass during the growing season in the
experimental ponds of LL.C "Magnoliya"
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MaxkcuMmanbHi HOKa3HUKH 010MacH 300IUIAaHKTOHY B YCiX EKCIIEPUMEHTAIBHUX
craBax Oyno 3adikcoBaHo B nunHi (puc. 2). Ilpore, B AOCIiIHUX CTaBaxX PO3BHTOK
300IUIAHKTOHHHUX OPTaHi3MiB HaWKpampM OyB BIPOIOBXK JIHITHSI—CEPIHS B IEPiOX
BHECEHHS y CTaBU mactd xyopenu. [Ipum mpoMy B cTaBax JOMIHYBaTU MPEICTABHUKA
TUDISICTOBYCHX  pakonomiOHux — Daphnia longispina, Chydorus sphaericus,
Scaphaleberis mucronata Tomo.

CepeaHbOCE30HHI 3HaUEHHS OioMacH B TOCHIIHUX cTaBax Oynau Ha piBHi 12,42—
13,25 r/M® i dopMmyBamucs 3a PaxyHOK PO3BUTKY TillIACTOBYCHX PaKONOMiGHHX
(50,9-67,8%); y kouTponbHHX — 8,58-9,42 r/M°, mepeBaxkHO 3a paxyHOK
BeCIOHOTHX pakomonmiOHux (52,8-54,5%). HaiiHmwxkumii piBeHbP PO3BUTKY
300IJIaHKTOHY OyB XapaKTepHHH JUIsl KOHTPOJBHOTO CTaBy 3 BHIOIO IIIJIbHICTIO
nocajku pudu (tabm. 4).

Tabnuys 4. Cepeani 3a BereramiiiHMii ce30H mNOKa3HUKH OiomMacu
300MJIAHKTOHY B €KCIIEPUMEHTAJILHUX CTaBaX

Table 4. Average indices of zooplankton biomass for the growing season in
experimental ponds

OCHOBHiI rpynu KoHTtponb 1/ Docnig 1/ KoHTponb 2 / Docnia 2/
opraHismis / Main Control 1 Experiment 1 Control 2 Experiment 2
systematic groups

of organism r/m3/ % r/m3/ % r/m3/ % r/m3/ %
g/m? g/m? g/m? g/m?
Rotifera 0,02 0,2 0,02 0,2 0,03 0,3 0,01 0,1
Cladocera 4,37 46,4 6,32 50,9 3,82 44,5 8,98 67,8
Copepoda 4,97 52,8 5,99 48,2 4,68 54,5 4,24 32,0
IHwi / Others 0,06 0,6 0,09 0,7 0,05 0,6 0,02 0,1
Bcboro / Total 9,42 100,0 12,42 100,0 8,58 100,0 13,25 100,0

Makpo3000€HTOC eKCIIepUMEHTAIbHUX CTaBiB OyB MpeICTaBICHUIN JIHMYMHKAMU

KOMapiB-I3BiHIIB 3 pomauHu Chironomidae Ta MAJIOLIETHHKOBUMH YepBaMHU
(Oligochaeta).

KinmpkicHI TOKa3HHUKH PO3BHTKY 3000CHTOCY Yy BHPOIIYBAJILHHX CTaBax OYiIH
BUIIMMH B TIEpPIIiii MOJOBHHI BETETAIIMHOTO CE30HY, KOJM MOKAa3HUKU OioMacu B
JOCTifHUX cTaBax Oymu Ha piBHi 2,93-9,50 r/M%, y KoHTpompHHX — 6,17-9,63 T/M°
(puc. 3). Y npyrid TOJOBHHI BETETANIHHOTO CE30HY KUIBbKICHUH pPO3BUTOK JIOHHOT
(ayHu OyB 3HAUHO HMXKYUM, 32 paXyHOK aKTUBHOTO BUiZlaHHA 1i MOJIO0 Kopona. Taxk,
y JIOCTiIHUX cTaBax Giomaca 3000eHTOCY B Iieii Tiepion He TepesuutyBana 1,87 r/m%, y
KOHTpoNbHUX — 1,13 /M (puc. 3).

CepenHi 3a BereraniiiHMi ce30H 3Ha4YeHHs OiomMach 3000€HTOCY B JOCHIIHUX
crapax Oyiu Ha piBHi 1,34-3,84 r/M%, y KOHTpOnbHUX — 2,55-2,81 r/M? (Tabu. 5).

OcHoBy Oiomacu 3000eHTOCY Ha 97,5-100% B yciX eKCIEepHMEHTaIbHUX CTaBax
(hopMyBay LiHHI B KOPMOBOMY 3HAa4€HHI JIMYMHKH XipoHOMif (Tabi. 5).
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Puc. 3. ]lnnamika OGiomacu 3000€HTOCY BHPOAOBK BEreTAIiiHOTO CE30HY
B eKkcrniepuMeHTaabHuX ctaBax TOB «MarnoJis»

Fig. 3. Dynamics of zoobenthos biomass during the growing season in the
experimental ponds of LLC "Magnoliya"
oiomacu

Tabnuys 5. Cepemni 3a  BereTamiiiHmii

B EKCIICPUMEHTAJbHHUX CTaBax

Ce30H 3000eHTOCY

Table 5. Average indices of zoobenthos biomass for the growing season in
experimental ponds

Fpynu opraHismis / KoHTtponb 1/ Bocnig1/ KoHTtponb 2 / Docnin 2/
Main systematic Control 1 Experiment 1 Control 2 Experiment 2
groups of organism t/m2 % t/m2 % t/m2 % r/m2 %
Chironomidae larvae 2,74 97,5 1,34 100,0 2,55 100,0 3,84 100,0
Oligochaeta 0,07 2,5 - - - - - -
Bcboro / Total 2,81 100,0 1,34 100,0 2,55 100,0 3,84 100,0

Po3paxyHOK TPOAYKIIHAX MOMIIMBOCTEH OCHOBHHX KOMIIOHEHTIB IPHPOTHOI
KOpMOBOi 0a3u BHUPOIIYBAJIbHUX CTaBiB TOKa3aB, II0 B JOCHIJTHUX CTaBax NpHU
3aCTOCYBaHHI PI3HOTO KOMIUICKCY I1HTEHCH(IKAIIHHUX 3aX0JliB CTBOPIOBAIOCS Bij
14625,0 mo 47317,5 kr/ra BasnoBoi npoaykuii dirorurankTony, Big 1110,0 mo 4446,0
KI/Ta — 300ITaHKTOHY Ta Bix 85,8 mo 354,0 kr/ra — 3000eHTOCY; Y KOHTPOJIBHUX —
Bigmosigao Bix 3750,0 mo 44175,0 kr/ra, Big 1592,0 mo 3148,0 xr/ra ta Big 42,6 10
328,2 kr/ra (Tabm. 6).

Pe3ynbTaTHBHOIO OIIHKOIO €(DEeKTUBHOCTI 3aCTOCOBAHUX IHTEHCH(DIKAIIIHHUX 3aX0/1iB
IIPU BUPOIIYBaHHI pHOOIIOCAIKOBOIO MaTepialy KOpOIOBUX PHO € BEIMYMHA OTPUMAHOI
pUOOIIPOAYKTHBHOCTI. BiomMo, 1m0 pUOONPOAYKTHBHICTH BH3HAYAETHCS TAKUMH
CKJIaJIOBUMH, SIK CEPEIHS Maca BUPOIIECHOI pUOH Ta piBeHb BIDKUBAHHSA. Tak, BOCCHH IIPH
00JIOBI CTaBIiB CepefHs Maca BHPOIIEHUX IHOTOJITOK KOpOMa B JOCTIIHUX CTaBax
nepebyBana Ha piBHi 62,0 + 1,0-70,0+ 1,4 1, ribpuga toBcromobmka — 18,0+ 0,8—
26,0 + 0,8 1; Buxim — BignoBigHO 58—65% Ta 31-68%. Y KOHTPOJBHUX CTaBaxX CEpemHs
Maca IbOToJIITOK Kopona cranoBmia 64,0 = 0,6-66,0 + 1,2 r, ribpuga ToBcTOI0OMKA —
14,0 £1,2-21,0 + 1,0 r, a BuXig — BianoBigHo 52—-56% T1a 26-64% (Tadmn. 7).
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Tabnuys 6. IIpoaykuiiiHi XapaKTepHCTUKH OCHOBHUX KOMIIOHEHTIB NPUPOAHOL
KOPMOBOI 0231 eKcNepUMEHTAJBLHUX BUpolyBaabHux cTaBiB TOB «MarnoJis»

Table 6. Production indices of the natural fodder base main components in
the experimental growing ponds of LLC "Magnoliya"

ditonnaHKToH / 300MNaHKTOH / 3oo06eHTOC /
Phytoplankton Zooplankton Zoobenthos

B, mr/am3/ | P,kr/ra/ B, r/m3/ P,kr/ra/ | B,r/m*>/ | P,kr/ra/
B, mg/dm3 P, kg/ha B, g/m3 P, kg/ha B, g/m? P, kg/ha

Crasu / Ponds

KoHTponb 1/ 16,57 29826,0 9,42 2260,8 2,81 168,6
Control 1

Locnig 1/ 20,00 36000,0 12,42 2980,8 1,34 80,4
Experiment 1

KoHTponb 2 / 15,59 35077,5 8,58 2574,0 2,55 153,6
Control 2

[Oocnip 2 / 21,03 47317,5 13,25 3975,0 3,84 230,4

Experiment 2

MpumiTtka. B — 6iomaca, P — npogyKuin.
Notes. B — biomass, P — productions.

Tabnuys 7. Pe3yn1bTaT BUPOULYBAHHS HbOTOJIiTOK KOPOIIOBUX pUb
Table 7. The results of growing underyearling carps

BapiaHTn Bug, pub / Mocapxe- BunosneHo uboronitok / | Pubonpogyktus- | Burtpa-
pocnigy / | Fish species HO Nnum- Catch of yearlings HicTb Kr/ra / ™
Experi- HOK, TUC. Fishproductivity, | kopmy,
mental eks./ra / kg/ha Kkr/kr/
options Stoking T™C. cepeaHa | Buxig, 3aBU- | 3aranb- Forage
larvae, | eks/ra/ | maca,r/ | %/ | mamm/ | wa/ | Spend,
thousand | thousand | average |yield, % by total kg/kg
individuals | indivi- mass/ g species
/ ha duals /
ha
KoHTponb  Kopon / carp 30,0" 16,8 66,0+1,2 56 1102,0 1375,0 3,6
1/ Con- [T/ chinese 50,0 13,0 21,0¢1,0 26 273,0
trol 1 carps hybrids
Oocnig 1/ kopon / carp 30,0 19,5 70,0+1,4 65 1357,0 1760,0 2,9
Experi- T/ chinese 50,0 15,5 26,0+0,8 31 403,0
ment 1 carps hybrids
KoHTponb  Kopon / carp 30,0" 15,6 64,010,6 52 992,0 1888,0 4,0
2/ Con- [T/ chinese 100,0 64,0 14,012 64 896,0
trol 2 carps hybrids
Hocnin 2/ «opon / carp 30,0" 17,4 62,0+1,0 58 1072,0 2296,0 3,7
Experi- [T/ chinese 100,0 68,0 18,010,8 68  1224,0
ment 2 carps hybrids

MpumiTtka. [T — ribpug ToBcTtoN06a, ¥ — monoab, nigpoweHa go 0,4 r.
Notes: * — growing juvenilesupto 0,4 g
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Crig BIAMITHTH, 10 Y JOCHIIHUX cTaBax (i3 3aCTOCYBaHHSM IaCTH XJIOPENH) 3a
PI3HOTO CHIBBITHONICHHS TOJIKYJIbTYpH PHO IMOKAa3HWKH BWKHBAHHS SIK 33 KOPOIIOM,
TaK i FIOpUIOM TOBCTOJ00a OyJIM 3HAYHO BHIIUMHU, MIOPIBHSIHO 3 KOHTPOJIbHUMH. [IpoTe
B EKCIIEPUMEHTAILHUX CTaBaxX 3 BHUIIOIO TYCTOTOK MOCAIKU CEPEeIHs Maca I[bOTOIITOK
ribpuma ToBCcTONOOA HE Aocsria HopMaTHBHMX BenmdwH (20 1) (Tabdn. 7). Tomy
HaMOUTBII ONTHMAaJIGHUM BapiaHTOM, Ha HAIly IYMKY, € BHPOIIYBAaHHS IHOTOJITOK
KOPOINOBUX pUO y MOJNIKYJNbTYpl 3a 3arajbHoi rycToTd mocanku 80,0 THc. ek3./ra Ta
CIIBBITHOIIICHHS KOpoTa i Tibpua ToBcTonooa 37,5 : 62,5.

PHOONIPOAYKTHBHICTL 32 KOPOIIOM B JIOCHITHUX cTaBax cTaHoBwia 1072,0-1357,0
Kr/ra, 3a ToBcronobom — 403,0-1224,0 xr/ra. 3arampHa pUOONPOAYKTUBHICTH Y
JIOCTiIHUX cTaBax Oyna Ha piBHI 1760,0-2296,0 kr/ra, mo Ha 22-28% BuIIe, HIXK Y
koHTposbHUX (1375,0-1888,0 xr/ra). [Ipu 1poMy, BHTpaTH KOpMY B JOCHTiII OyJid B
1,1-1,3 paza Hwxunumu i ctaHoBwin 2,9-3,7 kr/kr (Tadmn. 7).

BUCHOBKH TA HNEPCIIEKTHUBU HOJAJIBIIOIO PO3BUTKY

HociimkeHo BIUIMB 3aCTOCYBaHHA KOMIUIEKCY 1HTeHCH(IKaliMHUX 3aXOJiB
(ynoOpeHHsi, BHECEHHs TACTH XJOPENHW, TMOJIKyJIbTypa, TOMIBJISA pUO TOMIO) Ha
TIAPOXIMIYHAN PEXHM, CTaH MPUPOIHOT KOPMOBOI 0a3M Ta PUOHHUIBKI TOKA3HUKH
BHUPOLIYBaHHS LIbOTOJIITOK KOPOMOBUX puO. BcTaHOBIEHO, 10 TiAPOXIMIYHUN pEXUM
eKCIIEPHMEHTAIBHUX CTaBiB IPHU 3aCTOCYBaHHI Pi3HOTO KOMIUIEKCY 1HTCHCH(iKAIIHHUX
3ax0/liB OYB 33JIOBUTHHHIM.

3acrocyBaHHS MAcTH XJIOPEIM B KOMIUIEKCI 3 IHIIMMH I1HTeHCU(IKalidHHUMU
3aX0faMH IIO3UTHUBHO BiMOOPa3sMIOCS Ha MPOAYKTUBHOCTI BHPOIIYBAJBHHUX CTaBiB.
CepenHbOCE30HHI 3HaYCHHS 0i0MacH KOPMOBHX TiIPOOIOHTIB y JOCIIIHUX BapiaHTax
nepebyBany B Mexax: 3a QitomankroioM — 20,0-21,03 mr/am’; 300MIaHKTOHOM —
12,42-13,25 1/m*; 3006enTocom — 1,34-3,84 r/m>. OcHoBy Giomacu ()iTOMIAHKTOHY
¢dopMyBam [iHHI B KOPMOBOMY 3HAueHHiI 3eleHi BoxopocTi (36,8-46,6%),
300IUTAHKTOHY — TULIICTOBYCi pakomomioHi (50,9-67,8%), a 3000eHTOCY — JTHYUHKH
xiponomin (100%).

[HTEHCHBHICTh PO3BUTKY KOPMOBHX TiIpOOIOHTIB BIUIMHYJA Ha TIOKa3HHKH
CepelHBOi MacH Ta piBeHb BW)KMBAaHHA pHOHM. 30KpeMa, CepeiHs Maca IbOTOJITOK
KOpoma B JOCIHITHUX BapiaHTax 3Haxoawinacs B Mexax 62,0-70,0 r, 3a Buxomy 3
Bupourysanus 58,0-65,0%; ribpuna ToBcTosnoba — BixmosigHo 18,0-26,0 T ta 31,0
68,0%. Otpumana 3arajJbHa pHOOTIPOAYKTHBHICTH y AOCIiAHUX cTaBax Oyia Ha 22,0—
28,0% Bumoro, a Burpatu kopmy — B 1,1-1,3 pasza MeHmMMH, TOPIBHSIHO 3
KOHTPOJIbHUMH.
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