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E®EKTUBHICTb CYMICHOIO 3ACTOCYBAHHA OPFTAHIYMHMUX AOBPUB TA
KYNIbTUBOBAHUX BE3SXPEBETHUX ANA NIABULLIEHHA
PUBOMNPOAYKTUBHOCTI BUPOLLYBA/IbHUX CTABIB
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m. Kuis

Mema. Busyumu pubHUUbKO-6i0M102i4HI MOKA3HUKU Ub020/iMOK KOPOMa npu MOEOHAHHI
y0obpeHHA cmasis, iHMPOOYKYii mamouHoi Kynemypu Daphnia magna Straus ma nidzodieni
Yb020s1iMOK  Ky/bmMUB0BAHUMU 300MAAHKMOHHUMU OpP2GHI3MAMU i OUiHUMU egeKmusHicmeo
3axo0ie 018 nidsuweHHsa 3abe3ne4eHoCcmi Ubo20iMOK KOporna npupooHUMU KOPMAmU.

MemoouKa. Y docnidHi cmasu sHocuau mamo4Hy Kynemypy Daphnia magna Straus, das
nidzodieni Ub020AIMOK y AUMHI-CeprHi  8uKopucmanu 65 Kz/2a 300MAGHKMOHY, AKuUl
Ky/nbmueyeasnu y cmasy-Kyabmueamopi ma caoKax, 8CMaHo8AeHUX Y 00CAIOHUX CMasax.

[lnA susYeHHA HUBAEHHA MA Pocmy Yb0o20osaimoK Kopora 8idbupanu npobu npu peaynapHux
KOHMPpOsbHUX n1080X. 30 pe3ynemamamu 06708y cmasie 8CMaHoO8seHi MOKA3HUKU 8UPOWYBAHHA
Yb020/1iMOK | eKOHOMIYHA eghekmuBHicMb 3ax00i8, CNPAMOBAHUX HA Nid8UWeHHA 3abe3neyeHocmi
Yb020s1iMOK Kopona npupodHUMU KOPMAMU.

Pe3ynomamu. CepeOHbOCE30HHI MOKA3HUKU 6iomacu 300MaAGHKMOHY 00cnidHUX cmasie
nepesuwysanu y 3,9 — 4,8 pasy biomacy KoHmMposabHo2o cmasy. [MpupodHuli Kopm y xap4osili
2pyoui Koponie docnidHUXx cmasie y YepsHi cknadas 64,7 — 71,3 %, npomsa20om AUMHA 3MeHWUBCA
0o 48,0 %, y cepnHi — 0o 15,0 — 2,0 %, y yb0o20AiMOK KOHMPONLHO20 CMABY 8iH CMAHOBUB Y
YepsHi 92,3 %, y nunHi — 20,6 — 2,1 %, y cepnHi — 1,1 - 0,4 %.

PubonpodykmusHicme 0ocnidHUX cmasie byna suwioro Ha 35,2 — 48,5 %, Hix KOHMpPOsAbHO20
cmasy. Bumpamu 3epH08020 KOpMy HaG npupicm yb0207iMOK KOpOona y KOHMPOsALHOMY cmasy
cmaHosunu 3,2 00UHUYb, Yy 00CAIOHUX 80HU byau Ha 12,5 — 15,6 % Huxc4umu.

lpubymok 8i0 supouy8aHHsa 4bo20aimoK Koporna 8 0ocnidHux cmasax 6ye y 2,9 — 3,7 pasy
BUWUM, HIXC Y KOHMpoabHOoMy cmasy i cmaHosus 3955,2 — 5153,0 2pH./2a. PeHmabenbHicms
BUPOWYBAHHA Ub020/IiMOK i3 3aCMOCY8aHHAM 3axo0ie iHmeHcugikayii 6yna y 2,6 — 3,2 pasy
8UWOI0 MPOMU KOHMPOsbHO20 CMAsy.

Haykoea Hosu3Ha. Bnepwe susyeHO pubHUYbKO-6i0a102iYHI MOKA3HUKU NPU 8UPOULYBAHHI
Yb020/1iMOK Kopona 3 3aCMOCY8AHHAM KoMriaeKcy 3axodie 044 nidsuuwjeHHA ix 3abesneyeHocmi
NPUPOGHUMU KOPMaMu, AKUU BK/AHYA8 BHECEHHS Op2aHiYHUX 006pus, iHMPOOYKYilo Mamo4Hoi
Kynemypu Daphnia magna ma nidzodiento 4b020aiMoK Kynbmugo8aHUMU 300MAAHKMOHHUMU
0p2aHi3Mamu MPomsA2om nepiody supowy8aHHsa pubu.

MpakmuyHa 3Ha4yuMicmb. BcmaHOB/71eHO BUCOKY EKOHOMIYHY eghekmusHicmb 3axodie 3
nidsuweHHA 3a6e3ne4eHoCMi Yb020iMOK KOPOMna npupoOHUMU KOPMAMU, AKA CAYH UMb OCHOBOHO
X WUpOKo20 8NPosadHeHHA y 8UPOBHUUMEBO.

Knrouyoei cnoea: yoobpeHHa cmasis, iHMpPoOyKyis, yb020aimKu Koporna, npupooHa KOpmosd
6a3a, pubonpodykmusHicms cmasis, eKOHOMIYHA eheKmueHicme.

IHOCTAHOBKA ITPOBJIEMUA
TA AHAJII3 OCTAHHIX JOCIIIZKEHD I ITYBJIIKAIIIN

Pesynpratu BHpOIIyBaHHS TUIEMiHHMX I[BOTONITOK KOpOMa 3HAYHOK MipOIO
3alie)kaTh BiJl MPOBEACHHS 3aXOMdiB IHTCHCH(IKaIli, sKi CIpPSIMOBaHI HA ITiIBUIICHHS
MpUPOAHOT KOpMOBOI 0a3m craBiB. TpaauuilHi 3axoau I1HTEHCU}IKAIil BKIIOYAIOTh
MPOBEICHHS arpoMeNiopaTHBHUX pOOIT Ha CTaBax Ta BHECEHHS OpTraHiuyHUX 1
MiHepanbHUX 1o0puB [1, 2]. 3HaYHOrO 3pOCTaHHSA OiOMacH 300TUIAHKTOHY MOXKHA
JIOCSITTH TaKOXK MPOBEACHHAM 1HTPOLYKII] MaTo4HOi KyAsTypu Daphnia magna (Straus)
y CTaBH B mepiox ix 3anuTts [3, 4].
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IIpote 3axomu iHTeHCH(DiKAMii 3a0e3MeUyOTh MiABHINEHHS MPUPOIHOT KOPMOBOT
0a3u cTaBiB TUIBKH Y MOYATKOBHUI MEpioll BUPOLIYBAHHS — IPOTSITOM TPAaBHS — YEPBHSL.
VY oCHOBHH Tiepioll BUPOLTYBaHHS (JIMIICHb — CEPIICHB), PIBEHb PO3BUTKY MPHUPOIHOI
KOPMOBOI 0a3W CTaBiB 3aJIE)KHUTh BiJ] T'YCTOTH IIOCAOKH LBOTONITOK 1 3BHYAalHO €
HEBHCOKUM [5, 6].

Pazom 3 TuM, BiJloMO, IO YacTKa MPUPOJHOTO KOPMY y pallioHI pubd BIUIMBAE Ha
TEMI POCTY MOJIOJI KOpoma, e(pEeKTHBHICTh BHKOPHUCTAHHS INTYYHHX KOPMIB Ta
pUOONPOAYKTUBHICTh cTaBiB [7 — 9].

BUJIIJIEHHSI HEBUPIIIEHUX PAHIIIE YACTUH 3ATAJILHOI
INPOBJIEMU. META POBOTH

AHami3 nmiTepaTypHHX DaHUX Ta PE3yNbTATH HAIIUX IOCTIHKEHb MOKa3yIOTh, IO
YacTKy IPUPOAHOTO KOPMY Vy pAIliOHI IBOTOJITOK KOpPOMa BIPOJOBXK YCHOTO
BEreTallifHOTO CEe30Hy MOXHA 30UIBIIUTH 332 PaxXyHOK NPOBEACHHS KOMILICKCY
iHTeHCH(DIKAIIMHNX ~ 3aXONiB, SAKUWA BKIIOYa€ BHECCHHS OpPraHiYHUX JOOpHUB,
iHTpoayKUit0o D. magna B Tepiof 3aluTTd CTaBiB Ta MIATOMIBIIO IbOTOJITOK
KyJIbTUBOBaHMMH O€3XpeOCTHUMH, 3aBISKA YOMY 3POCTa€ IIBUAKICTH POCTY
IILOTOJIITOK Ta IMiIBUIYEThCS €(DEKTUBHICTD iX TOIBJII 3epHOBUMHU KopMamH [8, 9].

V 3B’s3Ky 3 UM, AOCTIIXKEHHS, 3 MUTaHb PO3POOJIECHHS 3aX0/liB, CIPSIMOBAaHUX Ha
MiABUIIIEHHS] YaCTKHU NPHPOAHUX KOPMIB B PAalLliOHI MIEMIiHHMX I[OTOJITOK KOpOMa Ta
OIIIHKY €()eKTHBHOCTI 3aXO/iB IHTEHCU]IKAIlil, € aKTyaIbHUMH.

Mertoro pocmigpkeHHs1 Oyl0 BUBYEHHS PUOHMIIBKO-O10JOTIYHMX MOKA3HUKIB MpPH
BUPOIIYBaHHI I[FOTOJIITOK KOPOIIA i3 KOMIUICKCHUM 3aCTOCYBaHHSIM YIOOpEHHS CTaBiB,
IHTPOMYKIIIT MaTOYHOT KyIbTypu D. magna Ta MiATOMIBII IIHOTONITOK KYJTHBOBAHUMU
300IUTAHKTOHHUMH OpraHi3MaMH 1 OIliHKa e(QEeKTHBHOCTI 3aXOiB 3 IIiJBUIICHHS
3a0€3MeYEeHOCT] HHOTONITOK KOPOIa IPUPOJHUMHI KOPMaMH.

MATEPIAJIN TA METOAU

JlocmikeH s TPOBOAMIIN Y cTaBax AOCIiIHOTO rocrogapceTsa «Bemukuit JToOiHb»
JIbBiBCbKOi fmocmimHOi craHmii IHCTHTYTY pHOHOro rocmomapctsa, y Ilomichkiil 30HI
puOHMIITBA. BomonocTauaHHs cTaBiB He3alleKHE, 3MIMCHIOEThCS 3 piukd Bepemuis ta
kanay Kam’siaka.

BuporryBaHHs [BOTONITOK JTFOOIHCHKOTO JIyCKaTOTO KOPOMA MPOBOAMIM Y TPHOX
craBax NeNe 22, 21 i 18 mnomero Bigmosigao 3,85 ra; 2,49 ta 3,61 ra cepeaHboro
rouHoro 1,1 M. CraBu Oynmu 3apuOHEHI 7 — 8 YepBHSA JMUYWHKAMM JIFOOIHCHKOTO
JyCKaToro Kopora, OTPUMAHUMH y HEPECTOBUX CTaBax, 3 po3paxyHky 30 THc. ek3./ra.

Jns cTUMYITIOBaHHS PO3BUTKY NMPHPOAHOI KOPMOBOi 06a3M Ha cTaBax IPOBOIMIIMCH
TaKi 3aXOIH:

1) y mepion 3aJuTTS BOAOI0 y MpuOEpekHYy 30HY BCiX cTaBiB Oyll0 BHECEHO
MIEPETHiid BEIMKOT poraroi XyZo0u 3 po3paxyHKy 4 1/ra;

2) Ha TpeTiil IeHb HAIIOBHEHHS CTaBiB BOMOKO y AociimHi craBu NeNe 22 i 21 Oyna
BHECEHA MaTouHa KyabTypa D. magna 3 po3paxyHky 1,0 kr/ra;

3) BOPOJOBXK JMIHS y MOCHIIHI cTaBM BHecad 1o 50 Kr/ra 300MJIAHKTOHY 3
mepeBaKaHHsAM D. magna, SKAA BUPOLIYBAIH Y OKPEMOMY CTaBY-KyJIBTHBATODI;
300IJIAHKTOH BHOCHIJIM KOXHI 2 — 4 J1HI y KUTbKOCTI 4 — 6 KI/Ta;

4) mpoTaroMm JMNHS-cepHHA Yy mochimHux craBax NeNe 21 Tta 22 mposoxmim
KyIBTUBYBaHHS D. magna y cajkax i3 KallpoHOBOTO cuTa 00’emoM 20 M, 1O 1ano
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MOXKJIMBICTh Y KOKHUU CTaB BHECTH 11O 15 Kr/ra nadHiil.

IgpoxiMiuHi aHami3w Ta BimOip riapobiosmoriuHux Mmpod 1 iX OmpaIfoBaHHS
MIPOBOJIMIIN 32 3aTaTbHONPHHHITAMA METOJUKAMH.

ToniBaro HBOTONITOK JIFOOIHCHKOTO JIyCKAaToro Kopoma posmodasi 1 JInmHf,
BUKOPHUCTOBYIOUH 3 IIi€I0 METOI0 MOAPIOHEHI 3€pHOBI KOPMH (SUMiHB — Yy JHWIHI,
MIICHUITI0 — B CEPITHI).

IMpyn momexkagHUX KOHTPONBHUX JIOBaX BU3HAYAIN CEPENHIO Macy IBOTOJITOK
Kopona Ta BiagOupanu pub A BUBUEHHS CIIEKTpY iX >kuBieHHs [10].

[licns ociHHBOTO 00JIOBY BH3HAUWJIM PHOONPOMYKTHBHICTE CTaBiB, BHXIiJ
ILOTOJITOK 3 BUPOIIYBaHHS, BUTpaT KopMiB. LludpoBi 1aHi CTATUCTHYHO OMpaIlbOBaHi
3a JIONIOMOTOI0 KOMIT 10TepHO1 porpamu Excel.

PE3YJITATU JOCJIIIKEHB TA IX OBGTOBOPEHHSI

Bripomosk  BereTamiiiHOro0 Ce30Hy TeMIeparypa BOAW Y IOCTITHHX CTaBax
KoJMBasacs B Mexax Big 16 1o 26 °C, 3nauenns pH 7,70 — 8,05 BiamnoBigano ayxHOMY
cepesIoBHIy. BMICT pO3UYMHEHOTO y BOZI KHCHIO BIPOAOBXK BEreTallifHOTO CE30HY Y
CepeHhOMY IO CTaBax ckiangaB 5,45 — 5,70 mr/a, xoda B Mepiol MaKCHMAaJbHHX
TEMIIepaTyp y PaHillHi TOOWHU 3HWKyBaBcs mo 0,46 — 0,53 mr/n. ns 3amoOiraHHs
3aJyci y cTaBU BHOCWIJIHM BAITHO Ta 301IbIIYBad BOMOOOMIH. [loCTiKyBaHi MOKa3HUKA
MepPMaHTaHATHOT OKHCITIOBAHOCTI, BMICTy OIOT€HHHMX CIIOJYK Ta COJICH 3HAXOIMJIUCS B
MeXax pubOrocroaapcbKux HOPMaTHBIB.

3a pmammmu Yyxmu H. II., @IiTOINIaHKTOH BHPOIIYBAJBHUX CTaBiB OyB
MPEJCTAaBICHUA BOJAOPOCTSIMH, IO HAJEXKATh JO 6 CHCTEMATHYHHMX BiJUIUIIB: CHHBO-
seneHi (Cyanophyta), eBrnenoBi (Euglenophyta), munodirosi (Dinophyta), niatroMoBi
(Bacillariophyta), »xoBro3eneHi (Xanthophyta) ta 3eneui (Chlorophyta).

Biomaca (iTomIaHKTOHy y gociigHoMy craBy Ne 22 ckmagana 21,88 mr/am® 3
KOJTMBaHHAMH y Mexax Bin 0,54 no 55,52 MF/,Z[M3, y ctaBy Ne 21 — 24,49 MF/I[M3 (1,19 -
66,04 Mr/z[M3), y craBy Ne 18 — 16,82 mr/om’ (2,25 — 44,24 MF/I[M3). Jnst muHamiku
PO3BUTKY (ITOIUIAHKTOHY XapaKTepHE 3pPOCTaHHS OiOMacH MpPOTATOM CE30HY 3
MaKCUMaJIbHUMH MTOKa3HUKAMH y KiHIII CepITHS.

OcHoBy cepenHboi 3a ce30H Giomacu ctaBiB NeNe 21 1 22 ckiaganud CHHbO3EJCHI
Bomopocti (42,2 — 56,4 % 3aranmbHOi OioMacW), Ha 4YacTKy 3€JICHHUX NPUIAAajo
25,1 — 25,8 % Oiomacu. Y craBy Ne 18 momimyBamm 3emeHi Bomopocti — 51,6 %
Oiomacwu, cyOmoMiHaHTaMu OyiH CHHBO3eNeHi — 29,5%.

300IUIaHKTOH CTaBiB B OCHOBHOMY OyB TWPEICTAaBICHUI OpraHizMaMu TpPbOX
CHUCTEeMAaTHYHUX TPYIT: THIl HWXKYI YepBH Rotifera, pakonoaioHi miapsay Cladocera ta
pany Copepoda.

Y uepBHi ©Oiomaca 300IUIAHKTOHY JOCHIJHUX CTaBiB Oyla BHCOKOIO —
12,06 — 23,75 F/M3, YacTKa TUUIACTOBYCHX pakomofioHux csarama mo 97,4 — 97,9 %.
JloMiHAHTAMI BHCTynamu pakonmomi6ui Daphnia magna (1529 — 16,92 /),
cy6nominantamn — D. pulex de Geer (5,46 r/M°). Y KOHTPOIBHOMY CTaBy B Iieil 4ac
Giomaca 300MIaHKTORY Oyna y 1,1 — 5,6 pasy Hikuoro i cranoBuna 4,27 — 7,12 /v,
JOMiHyBama MOJONb TiUISCTOBYCHX PpAaKOMOMiOHMX poxiB Moina (3,67 r1/M’),
Ceriodaphnia (2,14 /M) Ta D. magna (2,16 t/x’).

VYV nunHi 6GioMaca 300IJIAHKTOHHUX OPTaHi3MiB y JOCTIIHUX CTaBax 3aJlMIIajach
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BHCOKOIO — 19,26 — 27,17 F/M3, a B KOHTPOJbHOMY 3HH3WIach m0 1,43 — 4,11 /.
YacTka riuisicTOByCUX pakonodiOHuX ckiaaana y pocuinai 49,9 — 89,1 %, a y koHTpomi
—31,5-59,6 %.

Jlo KiHIS BereTamiifHoro ce3oHy y JOCTIIHUX CTaBax OiomMaca 300IUIAHKTOHY
3aJIMIIANach BUCOKOKW: 7,53 — 28,62 r/m’, a B KOHTpOJbHOMY Oyna y 2 — 6 pasiB
HIKU0I0 — 3,48 — 4,46 t/M°. OCHOBHY pontb y (pOpMyBaHHI 6iOMACH 300ILIAHKTOHY B
ceprHi BimirpaBanu Bosmina longirostris, Asplanchna priodonta, mononi ¢opmu
TULTSICTOBYCHX Ta BECIOHOTHX PaKOMOJIOHMX. Y WLIOMY 3a BereTaliiiHUN CE30H
MPOAYKILiS 300MIaHKTOHY y cTaBax NeNe 21 1 22 ckiana, BiamosigHo, 4411,0 Ta 3575,0
Kr/ra, ay craBy Ne 18 Oyia Huxk4or y 3,9 — 4,8 pa3sy.

OcHoBy 6iomMacu 3000€HTOCY Y BCiX cTaBax (JOpMYyBaJiH JTHYHMHKH KOMApiB POTUHH
m3BiHIeBI (XipoHoMmimu — Chironomidae). MakcuManbHi 3Ha4eHHs Oiomacu
3000eHTOCY y BCiX cTaBax Oynmu 3adikcoBaHi y JApYTid IOJOBWHI YepBHA —
8,06 — 8,93 r/M’. Cepennboce3oHHa Giomaca 3000eHTOCY y cTaBy Ne 21 ckiana
1,56 F/Mz, Ne 22— 1,41 F/Mz, y craBy Ne 18 — 1,76 /M.

YV xap4oBiii Tpyalli IBOTOMITOK KOPOTa BUSBJICHI 300IIAHKTOHHI Ta 3000€HTOCHI
OpraHi3MH, ITYyYHI KOPMH, AETPUT. 300IUIAHKTOH OyB NPEACTABICHUN MEPEeBAKHO
TULUISICTOBYCUMH Ta BECIOHOTHMMHU pakonofioHumu. Cepel TULIACTOBYCUX AOMIHYBaIH
Daphnia magna, D. longispina, Bosmina longirostris, Chydorus sphaericus,
Ceriodaphnia affinis, 3 BecioHorux pakie nepeBaxamun — Cyclops sp., Diaptomus sp.
Ta iX 10BeHanbHi cTanii. Cepes 30006 HTOCHUX OPraHi3MiB JAOMiHYyIOUE Miclie POTATOM
BCHOTO TMeEpioAy JOCTI/DKCHHS 3aiiMalii JIMYMHKK XIiPOHOMIJl, YacTO TParuIsuIacs
edimiymu pakonofiOHnX. HasBHICTS MPUPOTHUX KOPMIB Y XapUOBii TPYII IEOTOIITOK
KOpoOIia B Pi3HI MicsIli Oyjla HEOAHAKOBOIO 1 3ajieaa BiJl HASBHOCTI 300TUIAHKTOHHHUX
Ta 3000€HTOCHUX OPraHi3MiB y cTaBax. Tak, y CKJIaji IpUPOJHOTO KOPMY y UEpBHI Oyin
SK 300TUIAHKTOHHI, TaK 1 3000€HTOCHI OpraHi3MH (TIEPEBaKHO JIMUMHKUA XIPOHOMIN), Y
JIMITHI — CePITHI TepeBakal OPTaHi3MH 300TUIAHKTOHY.

Bwmict npuponHoro KopMy y Xap4oBiil rpyaAli IIbOTOJIITOK 13 TOCHITHUX CTaBiB OyB
HAWBUINKAM JIO MOYATKy iX romieii i craHoBHB 64,7 — 71,3 %. [IpoTsrom JumHs 4acTka
MPUPOTHOTO KOPMY Vy JKHBJICHHI IIHOTOJITOK 3aJIMIIANACh BHCOKOIO, CKJIAIar0ud
52,4 — 59,2 % pauiony y nepiuiid nonoBuHi micsaus ta 48,0 — 48,4 % y apyriit. Ha
MOYaTKy CEepIHS BMICT NPUPOJHUX KOPMIB y pamioHi 3Hu3uBCs 10 12,5 — 15,0 %, a B
KiHII ceprHs ckinanas Tinbku 2,0 — 3,6 % (puc. 1).

Y koHTponbHOMY cTaBy Ne 18 BMiCT MPUPOTHOIO KOpMY B Xap4doBid rpyawi
IIBOTOJIITOK y YEpBHI OyB BHIIMM, HDK y IOCTITHMX CTaBaX, i craHOBUB 92,3 %,
OCKUTPKA MEHII 3a Macol0 IBOTOJNITKH >KUBHIIHCS IIEPEBAYKHO 300IUIAHKTOHOM. B
MOAAJBIIOMY BMICT MPHPOAHOTO KOpMY OYB 3HAUHO HIDKYUM, HIX Y JOCTITHUX CTaBax,
i cknamaB 20,6 % Ha moyarky JmmnHs, 2,1 % y kxinni jmnas Ta 1,1 — 0,4 % npotsarom
CepITHSL.

[tyyHuii kopM y XapyoBiii Tpynall LBOTONITOK i3 JOCHIAHMX CTaBiB y JIUIMHI
CKJIaJjaB MEHIIly YaCTUHY PaLliOHY, 3pOCTA0YH MPOTAToM Micss Bix 26,7 % no 35,6 %.
VY ceprHi yacTKa ITYYIHUX KOPMIB mocsrana 55,7 — 67,5 % pamiony (puc. 2).

Y xoHTponbHOMY cTaBy Ne 18 yacTka IITYYHOro KOPMY Y PallioHi IbOTOJIITOK
IOPOTATOM Iepiofgy TrofiBmi Oyiga BHUINOK, HIDK Yy JOCHITHHX CTaBaxX, 1 CKJIajana
52,9 — 82,6 % (puc. 2).
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Puc. 2. YacTka IITYYHOr0 KOPMY y Xap4oBiii rpyani Hb0roJaitox xopona, %

Bwmict merputy y XapuoBiil Ipyaii IIbOTOJNITOK JOCHIAHHUX CTaBiB y YEpBHI IO
moyarky ix romiBm cknagaB 28,7 — 35,3 % pamiony. Y JMOHI JSTPUT CTAHOBUB
14,1 — 19,3 % pauioHy LBOTOJNITOK, @ B CEPIHI HOro BMICT y Xap4oBiil rpyaui 3pic a0
30,5 - 37,4 % i OyB HaiiBHIMM Y KiHII ceprHs (puc. 3).

V pamioHi IBOTOMITOK i3 KOHTPOJBHOIO CTaBy NETPUT Y YEPBHI CKIAJaB TLIBKH
7,7 % xapuoBoi rpynku, y munai — 21,0 — 26,5 %, y cepnni — 17,0 — 33,6 % pauiony.
Bumuit BMIiCT AETpUTY IPOTATOM JIMIHS Ta IIEPIIOi MOJOBUHH CEpPHHS Yy XapuoBid
TPY/LI ILOTOJITOK KOHTPOJILHOTO CTaBY, HI’K Y I[LOTONITOK JTOCIHIITHUX CTaBiB, CBITYHTh
Opo iX HWKJIYy 3a0e3MeYeHICTh MPUPOTHMMH 1 IITyYHHMMH KOopMamu. [HIekcu
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HANOBHEHHS KHIIKOBOTO TPAKTy ILOTONITOK JOCHITHUX CTaBiB KOJMBAJIUCH BiJl
2454 °/ooo 10 4782 °/o0o. LIBOTONITKM KOHTPOJEHOTO CTaBY XapaKTEPU3YBaJUCh
HIDKYMMHY 1HIEKCAaMH HAIIOBHEHHS KUIIKOBOTO TPAKTy Y YEPBHI Ta JIMIIHI, III0 BKa3ye Ha
MMO3UTUBHUN 3B’SI30K 1HTEHCHUBHOCTI JKHBJIEHHS IIBOIOJITOK 3 IX 3a0€3IEUeHICTIO
MPUPOIHUMHU KOPMaMH. Y CEpITHi, KO 3HU3UBCS PO3BUTOK MPUPOTHOTI KOPMOBOT 0a3u i
3Ha4YHy YacTKy pallioHy I[bOTOJIITOK Y BCiX cTaBax ckianas netput (17,0 — 37,4 %), ix
IHTCHCHUBHICTh KUBJICHHS Oylia O1M3bKoI0 (Tadm. 1).

Puc. 3. YacTka neTpuTy y Xap4oBiil rpyani Hborojiitok kopomna, %

Tabnuyss 1. IHOeKcH HANMOBHEHHS KHMIIKOBOTO TPAKTy I[bOTOJITOK
. o
JI00IHCBKOI0 JIyCKaTOro Kopomna, /ooo, M+m

Data | Ne 22 (gocnip) | Ne 21 (gocnig) | Ne 18 (KOHTpOb)
26.06 478,2+49,2 455,3+94,7 320,5+23,4
15.07 386,4+49,7 350,3+37,2 301,0+23,6
29.07 245,4+56,8 254,2439,5 174,4+32,3
14.08 292,9+32,2 305,6+20,4 314,61+52,3
28.08 275,612,43 257,1+37,3 238,91+30,9
CepefHili 3a ce30H 335,74£27,9 324,5+28,1 269,9+19,7

HaiiBumioo iHTEHCUBHICTD >KUBJICHHS I[LOTOJITOK y BCiX cTaBax Oyjla B YEpBHi B
YMOBaxX JKUBJICHHS iX MNPUPOJHUMH KOpMaMmH. Y TIEpIIA ITOJIOBHHI  JIUITHS
IHTEHCHBHICTb MHBJICHHS I[bOTOJIITOK 3HU3WIAch Ha 19,2 — 23,1 % y MOCHigHUX CcTaBax
i Ha 5,9 % y kxouTponbHOMY. HalHIDKYy IHTEHCHBHICTH >XHBJICHHS IBOTOJIITOK
BiIMIYalli y KiHIII JIUIHS 32 HECTaOlILHOTO KHCHEBOTO PEXHMY y cTaBax. [IpoTsrom
CEpITHA Y BCIX CTaBaX BOHA 3aJIMIAJach BUCOKOIO, 1HIEKCH HATIOBHEHHS OylIH B MeXax
Bix 238,9 10 314,6 °/40o. Cepenniii iHIeKC HATIOBHEHHS KUIIEYHHKA ILOTOIITOK KOPOIa
JOCTITHKMX CTaBiB cTaHOBUB 335,7 “/ 00 Ta 324.5 °/ 400, KOHTPOIBEHOTO — 269.9 °/00. I3
aHai3y IUHAMIKH POCTY I[bOTOJNITOK Kopoma BUAHO (puc. 4), IO BiJICTaBaHHSA Y
MOPUPOCTI  IBOTOJITOK KOHTPOJIBHOTO CTaBy pO3MOYANOCh BXE B MEpII JHI
BUPOIIyBaHHS, 1[0 TOSCHIOETHCS HIDKYUM PO3BUTKOM 300TLIAHKTOHY.

Tak, micist 12 mHIB BUpOIIyBaHHs Maca MaJbKiB y cTaBy Ne 18 cknamana 0,321, a B
JOCTITHUX CTaBax, y SKi BCEJSUIM MAaTOYHY KynbTypy D. magna, Maca Oyna BUILIOK y 3
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pasu — 1,03 1. Y jpyridi TOJOBHHI YEepBHS IHOTOJITKH JOCHITHUX CTaBiB
MIPOJOBXKYBAJIM POCTH 3HAYHO IHTCHCHBHIIIE, 1 CTAHOM Ha 26 YepBHS iX cepeqHs Maca
cknamana 7,2 — 7,6 T mpoTH 2,8 T LOTOIITOK KOHTPOJIBHOTO CTAaBY.
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Puc. 4. luHaMmika pocTy HbOIOJITOK JIIOOIHCHLKOIO JIYCKATOIO Kopoma Yy
BHPOIIYBATBHHUX CTABaX

3 moYyaTkoM TOJMIBIII IBOTOJITOK KOpOIa, PI3HHIL MK CEpeIHBOK MAacow iX Y
JIOCITITHAX 1 KOHTPOJILHOMY CTaBaxX 3MEHIIMIACh CTAaHOM Ha 15 numHa 1o 2,2 T [pore 3
JpyTOi TIOJIOBMHU JIMITHS BiJCTABaHHS CEPEIHBOI MacH HBOTOJITOK i3 KOHTPOIHHOTO
CTaBy 3HOBY II0OYANIO0 30ULTBIIYBATHCA A0 3,5 T Ha KiHENb JHUMHA, 5,7 T Ha CepeAuHy
cepnHs i 70 10 T Ha o4aToK BepecHs. BpaxoByrouu, 110 pexUM TOAiBIi YCiX cTaBiB OyB
OJJHAKOBUM, BHIIMH TEMII POCTy IBOTONITOK Yy DOCHITHHX CTaBaX OyB 3yMOBJICHHH iX
MIiATONIBICI0 KOPMOBUM 300IUIAHKTOHOM, SIKHH BiJJIOBIIOBAJH i3 CTaBY-KyJIBTHBATOPA
Ta BUPOILIYBAJIM Y caakax. 3a pe3ynbTataMu OOJIOBIB, CEpemHs Maca IbOTONITOK
TMOOTHCHKOTO JIyCKaTOro KOpoma JOCiAHUX cTaBiB Oyna Bumow Ha 9,1 — 11,7 T npoTH
ILOTOJITOK KOHTPOJBHOTO CTaBy. BUXiJ IIBOTOJIITOK 3 BUPOIYBaHHS y BCIX CTaBax OyB
6m3pkuM — 69,2 — 70,3 %. 3a paxyHOK BUIIIOi MacH IOTONITOK, pUOOTIPOYKTUBHICTh
JocIiHuX cTaBiB Oyna Ha 35,2 — 48,5 % BUIIOI0, HIXK KOHTPOJIBHOTO CTaBy, a MPUPOIHA
pUOOTIPOYKTHUBHICTE 3pocia y 1,6 — 1,9 pasy (Tabm. 2).

Burtparu 3epHOBOTO KOPMY Ha MPHUPICT IIOTOJITOK KOPOIa y KOHTPOJILHOMY CTaBYy
cKJany 3,2 OUHUIIb, Y JOCTITHUX BOHH Oyau HUx4uUMH Ha 12,5 — 15,6 %.

Po3paxyHOk ekoHOMIUHOi €(EeKTHBHOCTI BHPOIIYBAaHHS I[LOTONITOK JIFOOIHCHKOTO
JMYCKaToro Kopoma 3 MPOBEICHHSIM KOMIUICKCY IHTEHCH(IKAIifHUX 3aXOMiB MOJAHO Y
Tabmui 3.

Tabnuys 2. Pe3ynbTaTH BHPOINYBAHHS IbOTOJITOK JIIOGIHCHKOIO JIyCKATOrO
Kopomna

Ne Mnowa, | NocapkeHo, BunosneHo PubonpoayKTusHictb, | Butpatun
craBy ra eKs3./ra Kr/ra Kopmy,
BUXig, | cepeaHsa Kr/Kr
% maca, r | 3aranbHa | npupoaHa

18

(koHTpOANDb) 3,61 30000 69,2 26,2 542 195 3,2
21 2,49 30000 69,3 35,1 733 322 2,8
22 3,85 30000 70,6 37,9 805 370 2,7
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Tabnuys 3. ExonoMiyHa e(peKTHBHICTH BUPOIYBAHHS IIHOTOJIITOK KOpOMA i3
3aCTOCYBaHHAM KOMILIEKCY 3aX0AiB iHTeHcudikamii

MoKa3sHUKKN Ne crasy

18 (KOHTpO/Ib) | 21 | 22
MNnowa, ra 3,61 2,49 3,85
MocagskeHo INUUHOK, eK3./ra 30000 30000 30000
P1bonpoayKTUBHICTb, Kr/ra 542 733 805
BapTicTb BUPOLLEHMX LbOrO/IITOK KOpona, rpH./ra 10840 14660 16100
ButpaTu Kopmy, Kr/Kr 3,2 2,8 2,7
BapTICT-b KOPMiB, BWTPAYeHUX HA  BMPOLLYBaAHHA 34688 4104,8 4347.0
LbOroNiToK, rpH./ra
IHWi BMTPaTM Ha BMPOLLYBAaHHA UBOrONITOK Kopona, 6000 6600 6600
rpH./ra
Cob6iBapTiCTb LbOrONITOK, FPH./Kr 17,47 14,60 13,60
MpunbyTOK, rpH./ra 1371,2 3955,2 5153,0
3pocTaHHA NPUBYTKY MO BigHOWEHHIO 40 KOHTPOJbHOMO 0 +25840 +37818
cTaBy, rpH./ra
PeHTabenbHicTb, % 14,5 36,9 47,1

IIpu npoBeneHHI po3paxyHKiB MPHUHHATO BapTICTh IIOTOJITOK KOpoIma Ha piBHI 20
TPH./KT, 3€pHOBI KOPMH y CEpeIHHLOMY KOIITYBaJIH 2 TPH./KT, BUTpATH Ha JOTVISAN i
obOciayroByBaHHs cTaBiB ckimaganu 6000 rpH./ra, BUTpaTd Ha MPOBEACHHS
iHTeHCH(]IKALITHUX 3aX0IB y JOCTiTHUX cTaBax — 600 rpH./ra.

Po3paxyHku Tmokazaid, MmO TPOBENCHHS KOMIUIEKCY 3axOliB iHTeHcH(ikarlii
MPHUPOJHOT KOPMOBOi 0a3W CHPHUAIO 3HWKEHHIO COOIBAPTOCTI IBOTOJITOK KOpoma 3
17,47 no 13,6 — 14,6 rpu./kr. IIpuOyToK BiX BUPOLIYBaHHS I[OTOJITOK KOpoma Y
KOHTPOJIBHOMY cTaBy ckiiaB 1371,2 rpH./ra, a B JOCTITHUX cTaBax OyB y 2,9 — 3,7 pa3y
BHIIMM 1 cTaHOBUB 3955,2 — 5153,0 rpH./ra. PeHTabenbHICTh BUPOIIYBAHHS IbOTOJIITOK
TaKoX 3pocna 'y 2,6 — 3,2 pasu i ckjana BinoBiAHO B KoHTpomi 14,5 % ta 36,9 —47,1 %
y IOCIiI.

BUCHOBKMU TA HEPCIIEKTHUBHU IIOJAJIBIIIOI'O PO3BUTKY

[HTpOMyKIlis 300IUIAHKTOHY B MEPiOJ] 3AJIUTTS CTABIB Il CTUMYIIIOBAHHS PO3BUTKY
MIPUPOJHOT KOPMOBOi 0a3W Ta BCEJICHHS KYJIBTHBOBAHOIO 300IUIAHKTOHY Y JIMIHI —
CepmHi I MIArOMIBII IHOTONITOK 3abe3nmeuwmd Bumy y 3,9 — 4,8 pasy
CepeqHbOCe30HHY OioMacy 300IUIaHKTOHY Ta #oro mpoaykuito. OcHOBy Oiomacu
300IIJIAHKTOHY JOCTIHUX CTaBiB (OpMyBalli TULIACTOBYCI PaKoOmMoOiOHI, cepem SIKHX
JIoMinyBana D. magna.

[Ipupoanuii KopM y XapuoBiil rpyaLli KOPOMiB JOCTIAHUX CTaBiB y YepPBHI CKJIaJaB
64,7 — 71,3 %, mnporsrom swmnHSA 3MeHmmBes jgo 48,0 %, y cepmHi — 70
15,0 — 2,0 %. Y 1pOTOITOK KOHTPOIBEHOTO CTaBY IPHPOAHUI KOPM B XapdoBill rpyarli y
uepBHi 3aiiMaB 92,3 %, y smmui — 20,6 — 2,1 %, y ceprai — 1,1 — 0,4 %.

3a yMOBH TMpPOBEICHHA KOMIUIEKCY 3axXOAiB 3 TMiABHILEHHS 3a0e3Me4eHOCTi
IIBOTOJIITOK HPUPOJHAMH KOPMaMH 3arajbHa PHOONPOAYKTUBHICTH CTaBIB CKIIagaia
733 — 805 kr/ra i Oyna Bumow Ha 35,2 — 48,5 %, HIXXK KOHTPOJIBHOTO CTaBy; MPUPOAHA
pUOOIPOAYKTUBHICT 3pocia y 1,6 — 1,9 pazy (mo 322 — 370 kr/ra); cepenHs maca
BOTOMITOK Jocsrana 35,1 — 37,9 r npotu 26,2 . Butpartu 3epHOBOTO KOpMY Ha TPUPICT
LBOTOJITOK KOPOIa y KOHTPOJILHOMY CTaBy CTAaHOBWJIM 3,2 OAWHUIIb, Y AOCTIAHUX Oynn
Ha 12,5 — 15,6 % HUOXKIUMH.
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[MpubyToK Bim BUPOIIYBAaHHS LHOTOJITOK KOpPOHa Y KOHTPOJBHOMY CTaBy CKIIaB
1371,2 rpu./ra, a B gocmigHux craBax OyB y 2,9 — 3,7 pa3y BHIIMM i CTaHOBHB
3955,2 — 5153,0 rpH./ra. PeHTa0enbHICTh BUPOIIYBaHHS [LOTOJITOK 13 3aCTOCYBaHHSAM
KOMIUICKCHUX 3aXOMiB 1HTEHCH(IKaIil y JIOCHiAHMX CTaBax TaKOXK 3pocia Y
2,6 — 3,2 pa3sy, ckiaBid BignoBigHo 36,9 — 47,1 %.

ITpoBeneHi mociipKeHHs BKA3yFOTh HA MOXKJIMBICTD 3HAYHOTO TPUPOCTY MPOAYKIIIT
IBOTOJIITOK KOPOTIa Ta 3HIDKSHHS X cOOIBAPTOCTI 3a paxyHOK 3aXOIiB, CIPSIMOBAaHHUX Ha
30UIBIIEHHS] YaCTKU MPUPOJHUX KOPMIB y paIlioHi B ApyTiil MOJOBUHI BererariiiHoro
ce3oHy. ToMy HEOOXIAHMMH € TONANBII JOCTI/DKCHHS 3 BHBYCHHS PUOHHIIBKHX 1
CKOHOMIYHHX TOKA3HUKIB TPU BHIIOMY piBHI 3a0€3MEYCHOCTI PAIiOHY I[OTOJITOK
KOpoma TPUPOJHUMH KOPMaMH Ta TOIIYK e()EKTHMBHUX CIOCOOIB KYJIBTHBYBaHHS
KOPMOBOTO 300IIJIAHKTOHY.
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3®PEKTUBHOCTb COBMECTHOIO NPUMEHEHWUA OPTAHUYECKUX YOOBPEHUIA U
KY/IbTUBUPYEMbIX BECIMTO3BOHO4YHbIX 419 NOBbILWEHUA
PblIBOMNMPOAYKTUBHOCTU BbIPOCTHbLIX NMPYA0B

A. fl. Tyyanckaa, Anna.tuchapska@mail.ru, MUHCTUTYT pbibHOrO X035icTBa HAAH,
r. Knes

Leno. N3yyume peib0800HO-6UOM02UYECKUE TOKA3amesu Ce20/1emoK Kapra npu npumeHeHuUU
y0obpeHusa npydos, uHMpodykuuu mamo4Hol Kynsmypel Daphnia magna (Straus) u nooKopmku
ce20/1emoK KysnbmusupyembsiMu 300MAdHKMOHHbIMU OP2aHUSMAMU U OYeHUMb 3dhgekmusHocme
Mep 1o nossiWeHuUto obecrneyeHHOCMU ce20/emoK Kapna ecmecmeeHHbIMU KOPMAMU.

Memoduka. B onbimHeie npydbl 8HOCUAU MAMOYHYO Kynemypy D. magna, 044 nooKopmKu
ce20/1emoK Kaprna e ukse — as2ycme Uucrons3osanu 65 Ka/2a 300MaA0HKMOHA, Komopolli
Kynemueupoganu 8 npydy-Kyabmusamope U cadKax, YCMAaHOB/AEHHbIX 8 OfbimHbIx npydax. s
u3y4eHus MUMAHUA U pocma ce20/emKo8 Kapna omoéupanu npobsl npu pezynapHeiX KOHMPOAbHbIX
obnosax. o pesysbmamam 067108a npyoos ycmaHoBseHbl MOKAa3amesu 8bipaujUBAHUS Ce201emoK
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Kaprna u 3KOHOMUYecKaa 3ghgekmusHocms Meponpuamul, HANpasaeHHsIX Ha MossiueHue
obecriedeHHOCMU UX ecmecmeeHHbIMU KOPMamu.

Pe3ynomamel. CpedHece30HHbIe MoKazamesu 6uomaccel 300M710HKMOHA 8 OMbIMHbIX MPpyoadx 8
3,9 — 4,8 pasa npesviwanu buomaccy 8 KOHMpPosabHom npyody. EcmecmeeHHbIl KOpm 8 nuujeeom
KOMKe Kapros u3 orblmHbix rpyoos 8 uroHe cocmaensn 64,7 — 71,3 %, 8 mevyeHue utona ymeHbWusaca
00 48,0 %, 8 asaycme — 00 15,0 — 2,0 %. Y cezonemoKk KOHMpPOsbHO20 npyodd 005 ecmecmeeHH020
Kopma 8 utoHe cocmasensana 92,3 %, e uwne — 20,6 — 2,1 %, 6 ageycme — 1,1 — 0,4 %.
Poi60npodykmusHOCMb OMbiMHbIX Npyodos bbina ebiwie Ha 35,2 — 48,5 %, yuem KOHMPOAbHORZ0.
3ampamel 3epHOB020 KOPMA HA MPUPOCM Ce20/emoK Kaprna 8 KOHMpPosbHOM npydy cocmasunu 3,2
eouHuUbl, 8 onbimHbIX bblau Ha 12,5 — 15,6 % Huxce. [pubbine om 8bipaujUBaHUsA ce20aemoK Kapna
8 onbImHbIx npydax bbina 6 2,9 — 3,7 pa3a ebiwe, Y4emM 8 KOHMPOAbHOM U cocmasuna 3955,2 — 5153,0
2pH./2a. PeHMabenbHOCMb 8bIPAWUBAHUA CE20/1eMOK C MPUMEHEHUeM Mep UHMeHcupuKkayuu bsina
sbiwe 8 2,6 — 3,2 pa3a Mo cPABHEHUH C KOHMPOAbHbLIM MPYOOM.

HayyHaa Hosu3Ha. Bnepsvie u3y4eHbl pbl6080OHO-bUOMO2UYECKUE MoKazamenu npu
8bIPAWUBAHUU Ce20/1eMOK Kapra C [pumMeHeHUem KOMI/AeKcd Mep 10 M08bIWEHU  UX
obecrieyeHHOCMU ecmecmeeHHbIMU KOPMAMU, Komopblli 8KAK4YAa BHeceHue O0p2aHUYecKux
yoobpeHuli, uHMpodyKuur mamoyHol Kyabmypsl Daphnia magna u noOKOPMKY ce20aemoK
KysbmusupyembIMU 300M710HKMOHHbIMU 0p2aHU3MAamMU.

Mpakmuyeckaa 3HAYUMOCMb. YCMAHOB/EHA BbICOKAA 3SKOHOMUYECKas 3ghgekmusHoCcms
meponpuamuli Mo rnoselweHuo obecrne4yeHHOCMU Ce20/1eMOK Kapna ecmecmeeHHbIMU KopMamu,
Komopas cayxum ocHo8ol Ux WUPOKO20 8HeOpeHUA 8 Npou3s8oocmao.

Knroueevlie cnoea: yoobpeHue npyodos, UHMPOOYKUUS, Ce20/emKu Kapna, ecmecmeeHHas
Kopmosas 6a3a, pblbonpodyKmMusHOCMb Mpyoos, SKOHOMUYECKAA 3(hheKmusHOCMb.

EFFICIENCY OF CONCOMITANT APPLICATION OF ORGANIC FERTILIZERS AND
CULTURED INVERTEBRATES FOR INCREASING FISH PRODUCTIVITY
IN NURSERY PONDS

A. Tuchapska, Anna.tuchapska @ mail.ru, Institute of Fisheries NAAS, Kiev

Purpose. To study the fisheries and biological indicators of young-of-the-year carp when
applying fertilizer in ponds, introducing stock cultures of Daphnia magna (Straus) and feeding of
young-of-the-year with cultured zooplankton organisms and to evaluate the effectiveness of measures
for enhancing the provision of young-of-the-year carp with natural feeds.

Methodology. Stock culture of Daphnia magna was added into experimental ponds, 65 kg/ha of
zooplankton, which were cultured in a pond-cultivator and cages installed in experimental ponds were
used for feeding young-of-the-years in July and August. For study of nutrition and growth of young-of-
the-year carp, samples were taken during regular control fish seining. Parameters of young-of-the-
year carp growing and economic efficiency of measures aimed at increasing the supply of young-of-
the-year carp with natural feeds were determined.

Findings. Average seasonal zooplankton biomass in experimental ponds was 3,9 — 4,8 times
higher than the biomass in the control pond. Natural food in the stomach content of carps from
experimental ponds in June was 64,7 — 71,3 %, in July it decreased to 48.0 %, in August — to 15,0 —
2,0 %. Natural food part in young-of-the-year diet in June was 9,3 %, in July — 20,6 — 2,1%, in August
— 1,1 - 0,4 %. Fish productivity in experimental ponds was higher by 35,2 — 4,5% than that in the
control pond. Expenditure of grain feeds for the growth of young-of-the-year carp in the control pond
was 3,2 units, in the experiment it was 12,5 — 15,6 % lower. Profit from growing young-of-the-year
carp in experimental ponds was 2,9 — 3,7 times higher than in the control and was 3955,2 —
5153,0 UAH/ha. Profitability of growing young-of-the-year with the use of intensification measures
was 2,6 — 3,2 times higher than that in the control pond.

Originality. For the first time we studied fisheries and biological indicators when growing young-
of-the-year carp with the use of a complex of measures for enhancing the provision of their natural
feeds, which included organic fertilizers, application of a stock culture of Daphnia magna and feeding
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E®EKTUBHICTb CYMICHOIO 3ACTOCYBAHHA OPTAHIYHUX LOBPUB TA KY/IbTUBOBAHUX BE3XPEBETHUX
ANA NIABULLLEEHHA PUBONPOAYKTUBHOCTI BUPOLLYBAJZIbHUX CTABIB

of young-of-the-years with cultured zooplankton organisms.

Practical Value. It was found high economic efficiency of measures aimed at improving
provision of young-of-the-year carp with natural feeds, which serves as the basis of their wide
implementation into production.

Key words: pond fertilizes, introduction, young-of-the-year carp, natural food base, fish
productivity of ponds, economic efficiency.
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