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ANHAMIKA BIOMETPUYHUX NMOKA3HUKIB POCJIMH MOMIOOPA
3AJNEXHO BIA risPuAiB, OPFAHO-MIHEPAJNTbHOIO YOOBPEHHA
B KOPOTKOPOTALIUHIN CIBO3MIHI

Oeyapyk B.l. — 0.c.-e.H.,

npoghecop kaghedpu cadisHuymea i suHoepadapcmea,

lModinbcbkull OepxxasHull yHisepcumem

Oeuapyk O.B. — d.c.-2.H.,

npoghecop kaghedpu pOCIUHHULMEA,

HauioHanbHuli yHisepcumem biopecypcie ma npupodokopucmyeaHHs1 YkpaiHu
Tka4 O.B. — 0.c.-e.H.,

npoghecop kaghedpu eHepzo3bepiearoHux mexHomnoail

ma eHepeemu4yHo20 MeHeOXMeHMmY,

lModinbcbkuli depxasHull yHisepcumem

Himeuyb M. — 0.xab.,

npoghecop kaghedpu cinbCbKo20CnodapchbKoi XiMii ma Ximil HagkonuwiHbo20 cepedosulua,
Kpakiscbkuli agpapHull yHisepcumem

Y ecmammi nasedeno pezynomamu womupupiunux 00cniodHceHb 8 yMosax npasodepeicHozo
Jlicocmeny Ykpainu. Byno npoeedeno cnocmepexcenHs 3a OUHAMIKOW OioOMempUdHUX NOKA3HU-
Ki6 pociun nomioopa y pizui asu pocmy i po3eumky 3a1exncHo 8i0 yooopenus. Ha eapianmi
be3 0obpue (Konmpons) eucoma 201061020 cmebna y 2iopudy Konibpi F, cmanosuna 62,3 cm
i 3 6HecenHAM 0obpus 3pocmana 0o 69,8 cm Ha eéapianmi: (on + 25 m/2a nHanienepenpinoeo
enoo+ N, P, K, y ziopudy ljeopux F, — 52,4 ma 55,9 cm. Taxooc 6yno écmanosneno, wo
y 2ibpudy Koniopi F', na xonmponi 3a nepiod nio0oHouen s 6Ucoma pociun cmanosuaa 3,7 cm.
3 gnecenHAM 000pus yeu nOKA3HUK cmanosus Ha eapianmi ®@on + 25 m/za nanienepenpinozo
enoio — 5,9 cm, Gon + NP, K, — 84 cu. V ziopudy Ledpux F, ananoziuno: 6es 0oopus —
5,1 cm, 3 6HecenHam 000pus — 6,357 ma 7,8 cm, sionosiono.

Haiibinvwy xinokicms aucmiie 6y10 cgopmosano 6 nepioo 0CMaHub020 30UpanHs Nio0ie
y eibpudy Koniopi F, 3 enecennsm 0obpus @on + 25 m/ea nanienepenpinozo enoo+ N, P, K,
yetl noxasnux cmanosus 41 wm., y 2ibpudy [lledpux F,— 33 wm.

Haiibinvwi  noxasnuxu ninowi aucmkosoi nosepxui ecmanogieHo y 2ibpudy Koni-
opi I, — 380,6 cm’/pocnuny 3 enecennsm 0oopus Pon + NP, K, v 2iopudy Lleopux F, —
337,5 em*/pocnuny, 8ionogiono. A memnu HAPOCMAHHA NAOWIL TUCIKOBOI NOBEPXHI POCIUHAMU
2ibpudie nomioopa 6 nepiod eecemayii GUHAYANUCA 2EHEMUYHUMU OCOOIUBOCMAMU MA
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VOOOPEHHAM, a MAKONC PIHUAUCA 3a (azamu pocmy i pozeumky. Hatieuwi nokasnuxu docsea-
JIUCSL 8 NEePio0 NIOOOHOUICHHSL.

Haiibinbuty xinexicme nnodie npu nepuiomy soupannui y 2iopudy Konibpi F'; ompumanu 3 ene-
cennam 006pue Don + 25 m/ea nanienepenpirozo + N, P i\(}K — 8,1 wm./pocnuny, y 2iopudy
Leopux I, — 7,2 wm./pociuny, 3 enecennsam 0obpus Do+ mego, npu ocmauwHoomy 7,7 ma
6,3 wim. /poczmHy, 8I0N0BIOHO.

Pesynemamamu 0ocniodcens 6Cmanosneno, wo 0is cmabilbHo20 00epIICatHs UCOKUX 6DO-
orcais kpawum eapiarmom 0ys 3 2ibpudom nomioopa Koaibpi F; ma opeano-minepanonozo yoo-
Opennsi — 25 m/2a nanienepenpinozo enowo+ NP, K, 6 qomupupmmu JaHyi Kopomxopomayi-
unoi cieoaminu.

Knrwwuoei cnosa: nomioop, cieosmina, 2ibpud, cucmema HcUeleHHs, MiHepalvbHi 000puea,
OpeaHiuHi 000puU6a, eleMeHmu HCUBLEHHS, POOIYicmb IPYHMY, (azu pocmy i po3eumky, biome-
MPUYHI NOKAZHUKU POCTUH, TUCHOK, NIOOU.

Ovcharuk V.I., Ovcharuk O.V., Tkach O.V., Nimets M. Dynamics of biometric indicators of
tomato plants depending on hybrids, organo-mineral fertilizer in short-rotation crop rotation

The article presents the results of four-year research in the conditions of the right-bank forest-
steppe of Ukraine. Observation of the dynamics of biometric parameters of tomato plants in
different phases of growth and development depending on the fertilizer was carried out. In the
version without fertilizers (control), the height of the main stem in the Kolibri F, hybrid was
62,3 cm, and with the lntroductlon of fertilizers it grew to 69,8 cm in the version: control + 25 t/ha
ofseml rotted manure + N,,P in the Shchedrik F, hybrid — 52, 4 and 55,9 cm. It was also
established that the height oftﬁe pfants in the control fthe Kolibri F, hybrid during the fruiting
period was 3,7 cm. With the application of fertilizers, this indicator was on the conirol + 25 t/ha
of semi- _rotted manure — 5,9 ¢cm, control + N, P, K, — 84 cm. In the hybrid Shchedryk F, it is
similar: without fertilizers — 5,1 cm, with fertlfzzer appllcatlon 6,3,5,7and 7,8 cm, respectlvely

The largest number of leaves was formed during the period of the last fruit collection in the
hybrid Kolibri F, with the application of fertilizers + 25 t/ha of semi-rotted manure + N, P, K,
this indicator wds 41 pcs., in the hybrid Shchedrik F, — 33 pcs.

The research results showed that the largest numf)er of fruits at the first harvest in the hybrid
Kolibri ' was obtained with the introduction of fertilizers + 25 t/ha of semi-rot + NP , K, —
8,1 pcs. /plant in the hybrid Shchedrik F, — 7,2 pcs./plant, with the introduction of fertllllzers +

QGPKZe()){{wordS' tomato, crop rotation, hybrid, nutrition system, mineral fertilizers, organic
fertilizers, nutrients, soil fertility, phases of growth and development, biometric indicators of
plants, leaf, fruits.

IMocTanoBka rlpoﬁneMn. OCHOBHUM TMOKa3HUKOM Y PO3BHTKY i HpO,I[yKTI/IBHOCTi
HOMl,E[Opa Ha TIEpIIOMY MICIIi 3aiiMa€ CHCTeMa KHUBJICHHS Ta pOSMlH.IeHH}I pociuHy JIaHIIi
ciBo3minn. OCHOBOIO CTa0UTLHOCTI arpapHoro BUPOOHHMIITBA € CiBO3MiHA, OCKUIBKH
BOHA MO3UTHBHO BIUIMBAE Ha BCl BOXJIMBI IPYHTOBI PEIKUMH, HAcaMmIiepell OKHBHUN
1 BOJIHWH, a TaKOX TMOBITPSHUH 1 TEIUIOBUH, IO CIIPHUS€E aKTUBHIN JIETOKCUKAIIIT MIKiI-
JUBUX PEUOBHH, BH3HAIOYM, TAKHM YHWHOM, BECh KOMIUICKC YMOB PO3BUTKY CKJIaJ-
HOTO arpo0ioleHo3y, 0 € BXKJIMBUM JJIs CLIBCHKOTOCIOAAPChKUX pochuH [1, c. 27,
4, c. 138]. CrpoexToBaHi BapiaHTH OBOYEBUX CiBO3MiH MOTPEOYIOTh arpOTEXHONOTIYHOT
Ta OpraHi3aliiHO-eKOHOMIYHOT OIiHKH. [[Jsi BapiaHTIB CIBO3MIiH INepen0adyacThCs Bij-
MOBIJHICTh X CHCTEMi arpoTEXHIKH, BHECEHHIO JOOPHB, PO3MINIECHHIO 1 YepryBaHHIO
KYJIBTYp Ta iHIIIM (akTopaM 30epexeHHs i i IBUIICHHS POAIOYOCTI IPYHTIB. 3 OpraHi-
3aIifHOT TOYKH 30Dy, CUCTEMY CiBO3MIH OI[IHIOIOTh Ha BIAMOBIAHICTh MPUHHSTOT CIIeITi-
ayizarii TocroaapcTBa, MOKJIMBOCTI BHKOHAHHS JIOTOBIpHUX 3000B’sA3aHb 3 peatizarlii
MPOMYKIIT Ta pamioHAILHOTO BUKOPHCTAHHS TPYIOBHX 1 MaTepialbHUX PECYPCIB.

OnHMAM 3 NUIAXIB TiJABHUINEHHS BUPOOHHUIITBA MOMIIOPIB 0€3 30UIBIICHHS MOCIB-
HUX IUIONI, MOJIMIIEHHS SKOCTI MPOAYKII € paimioHalbHe 3aCTOCYBaHHS MiHepaib-
HuX no0OpuB. JJoOpuBa — HAOIIBII Ji€BUIA 3aCiO MiBUIICHHS BPOXKAIO, IO MOKPAILY€E
(i3uKO-XiMiUHI BTaCTHBOCTI IPYHTY i HaiiOLIbII OBHO 3a/I0BOJIBHSIOTE MOTPEdy pocC-
JIUH B eJIeMeHTax XKUBJIEHHS [2, ¢. 28]. CucreMaTnyHe 3aCTOCYBaHHS JOOPUB CyMiCHO
3 00pOOITKOM 1 3pOLICHHAM MiJIBHINYE OKYJIBTYPEHICTh IPYHTY, MOKpAIIEHHS HOTO
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pontodocti. ITpu BuponryBaHHI OMIJOPiB HAa J0OpEe OKYABTYPEHOMY I'PYHTI IiABHIILY-
€ThCSI HE TUTBKH iX BPOXKAHHICTH, MOKPANIYETHCS TOBapHA SAKICTh (BMICT CyXOi pedo-
BHHH, IIYKpiB, BiTaMiHiB). Benuke 3HaueHHA 171 SKOCTI MPOAYKLii Mae 30anmaHcoBa-
HICTh MiHEPaIBHOTO KUBJICHHS Ta BHECEHHS ONTHUMAaJIbHUX JI03 TOOPUB, 110 3a0e31euye
MIPHUPICT BpOXKAKO III0AIB momMigopis 11,7-17,2 t/ra [4, c. 140, 12, c. 433].

Anaji3 ocTanHix nyoaikauii. 3a cyyacHUX YMOB 36MJIEKOPHCTYBaHHS TOCTYIIOBO
3pOCTa€ KUTBbKICTh TOCTIOAAPCTB, SIKi PO3MOYMHAIOTH BUPOIIYBAaHHS OBOUEBUX KYIBTYD,
cepen SIKUX TOMaTy 3aiiMaloTh BaroMe Miciie, IpoTe Ha He3HAYHUX IUIOIaxX 3 oOMexKe-
HOIO KUTBKICTIO KYJIBTYP Ta By3bKoto crierianizauieto. 3rigao nanux ®AO (FAO), cepen
yCiX OBOYIB, III0 BUPOIIYIOTECS y CBIiTI caMe TOMATH 3aiMaroTh HalOIIbIIY 3a IJIOITY —
noHax 4 MiH ra. B Yipaini min KyneTypy BilBOAUTECS Ou3bKo 93 THC. Ta (24%) 3araib-
HOT TUIOII Ha SAKiH BUPOLLYIOTH 0BO4EB1 KyJbTYpH [3, c. 193]. be33miHHe BupoOIIyBaHHS
KyIIbTYpH Ha OIHOMY MIiCIli HE TiJIBKU 3YMOBJIIOE OTHOCTOPOHHE BHCHAKEHHS IPYHTY
1 HepaIlioHaJbHe BHKOPHCTAHHS i pomoqocn a I BUKJIMKA€E MacoBe IMOIIHPEHHS Hebe3-
MEYHUX XBOPOO 1 IIKiTHHKIB, IO B KIHIIEBOMY PE3yJIbTaTi NPU3BOAUTH IO 3HUKEHHS
BPOXKAIHOCTI Ta TOBApHOCTI OBOYEBOI MPpOoAYKIii [5, c. 89]. BiTun3HsaHi HayKoBIIi mpa-
ITIOIOTh HAJl BUPINICHHAM MOAIOHUX MPo0IIeM, MPOTe OLTBIIICT TPAIUIIIHUX TEXHOJIO-
Till BUpOIIyBaHHS OBOYIB Y BIAKPUTOMY I'PYHTI Niepeadauae OKpeMe BHECEHHS OpraHiy-
HUX 1 MiHEepanbHUX TOOPHB Ta MOBEPHEHHS Ha MOTIEPEIHE TI0JIe Y CIBO3MIiHI Ha paHilie
HiX gepe3 3-4 poKw, 10 He BiIIOBiIae BUMOTraM Ta MoTpedaM Cy4yacHOTO IHTEHCHBHOTO
rocrojaproBanus [9, c. 512].

Cepen pe3epBiB 30UIBIICHHS YPOXKANHOCTI TUTOJIB MTOMIJIOPY aKTyaJIbHHMH € OIITH-
Mi3allisi CHCTEMH >KUBIICHHS POCIIHH, a caMe 30aJaHCyBaHHs OpraHO-MiHEPaJIbHOTO yI0-
OpenHs. HaykoBo 0OTpyHTOBaHa CUCTEMH KHUBIECHHs POCIHH 3a0e3Medye MmiIBUIICHHS
ypoxaiHOCTI KyasTyp Ha 25-80%, 3abe3medyioun BHCOKY SKICTh Ta CTaOiIbHICTDH
MOKa3HUKIB POIOUOCTI IPYHTY B arpodionieno3ax [10, c. 22, 13, ¢. 258, 14, c. 480].

3aneXHO BiA IPYHTOBO-KIIMAaTHYHUX yYMOB Ta TEXHOJOTIYHMX pIlICHb BIPOBA-
JUKCHHSI PI3HUX CHCTEM YIOOpPEHHS IOMINOpY 3pocTae e(eKTHBHICTH HOTr0 BHUPO-
IIyBaHHS. [OJOBHMM arpo3axofioM MiJABHIIEHHS ¢(pEeKTUBHOCTI CUCTEMHU YIOOpPEHHS
€ BUKOPHCTAHHA Pi3HUX TUMIB 3pomIeHHA. Tak, 3a BUPOIIYBaHHS IIOMiJOPY 3 BUKOPHC-
TaHHSAM JIOIIYBaHHS B YMOBax YOPHO3EMHHX IPYHTIB [IpuaHICTpOB’S opraHo-MiHe-
pasibHa cucTeMa yao0peHHs 3a0e3nedye OTPUMaHHS YPOXKaiHOCT] TOBapHUX IUIOAIB Ha
piBHi 41,0 T/ra, TOxI SIK 320pIOBAaHHS CHUAEPATBHUX KYJIBTYp 3 BHECEHHIM MiHEpPaIbHUX
nmobpus — 35,2 t/ra[11, c. 62].

Pocnuan mominopa BUHOCATH 0araTo MOXMBHHUX PEYOBHH, OCOOJIMBO Makpoee-
MEHTH: a30T, ¢ocdop i Kamiid, ToMy qy>ke BUMOIIHBI 10 POAIOYOCTI IPYHTY.

A30T HeoOXimHMA U1 (OpMYyBaHHS BEreTaTUBHUX OPTaHiB MOMIZOpa, TOMY HasB-
HICTh HOro 0COONMBO Ba)XJIMBA y MEPioj IHTEHCHUBHOTO pocTy pociuH. Kpare mio-
JIOyTBOPEHHS 1 HAJIMB TUIOJIB 3a0e3Ieuye CBO€YACHE IMi/PKUBJICHHS POCIHH a30THUMH
nobpuBaMu. Bin HecTadi CIOCTEpira€Thesl YIOBUILHEHHS POCTY, OCBITICHHSI JIUCTS Ta
3HIDKEHHS SIKICHUX TMOKa3HUKIB IUIOMIB moMinopa. Yepe3 HajMIpHY KiTbKICTH a30Ty
y POCIHH BigMidaBcs IHTCHCHUBHMH DICT BETETATHBHOI MacH Ta 3HIKYBAJIOCH ILIO-
JnoyTBopeHHs [4, c. 140]. ToMy BaxJIMBe 3HAUECHHS Ma€ BHECCHHS ONTHMAJILHOI KiJib-
KOCTI a30Ty.

VY nmouarkoBwii Tiepio; GopMyBaHHSI KOPEHEBOI CUCTEMHU OCOOJIMBA POJIh HAICKHUTh
dochopy. Takox el eIeMEHT CIpUsE TO3PIBAHHIO TUIOMIB 1 MiJBUINCHHIO CTIHKOCTI
pocnuH npotu xBopoO [12, c. 433]. Jediuut dhocdopy 3HIKYE 3aCBOEHHS a30Ty POCIH-
HaMH, 1110 MPHU3BOAMTH JI0 MPUITMHEHHS POCTY POCIWH, YIIOBUIBHIOETHCS (OpMyBaHHs
1 mo3piBaHHsA WIoAIB. [IpH 1IbOMY THCTSI MOXKEe HAaOyBaTH CHHBO-3€JICHOTO 3a0apBICHHS.
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BaxnuBe 3Ha4UeHHS y )KUBIICHI IToMiIopa uis (GOpMyBaHHS CTEOEN 1 INIONIB HAJISKHUTh
kauito. [Ipu #ioro medinuTi Ha Kpasix JIMCTKIB 3’ SABJISIOTHCS IUISIMA OPOH30BOTO BiJTIHKY,
MOTIM YTBOPIOEThCA CyLiIbHA O0JISIMIBKA 3 BIIMEPINX TKaHWH. BepXHi JIMCTKH )KOBTIIOTb,
a HIDKHI 3aJTHIIAI0THCS 3eJICHUMH, POCIIMHU IpHrHideHi. Kopenesa cucrema Henopo3Bu-
HEHa 1 CHIILHO PO3TaTy)KeHa, TUIOH YPaKyHOThCS BEpXIBKOBOIO THIILTO [11, ¢. 63].

TakuM 4rHOM, BHECEHHS JIOOPUB € HEOOXiTHOI MEePEeAyMOBOIO CTA0IILHUX BPO-
aiB Ta MiJBUIICHHS SKOCTI MPOXYyKIii oBoueBUX pociuH. [lopymienHs GanaHcy Mix
€IIEMEHTaMH JKUBJICHHS HETaTUBHO TIO3HAYA€THCS Ha POCTI, PO3BUTKY, IPOAYKTHBHOCTI
pocnuH Ta Ha (piTocaHiTapHOMY CTaHi MociBiB [7, c. 216].

ITocranoBka 3aBaaHHsi. Ha OCHOBI OTpHMaHMX pe3ybTaTiB JOCIHIIIKCHD BIEPILE
B yMmoBax mpaBoOepexxHoro Jlicocreny Ykpainu Ha 6a3i TOB «JleoH-Arpo» BcTa-
HOBJIEHO 0COONMMBOCTI (hOpMyBaHHS CTaOUIBLHOI BPOXKAWHOCTI MOMiJopa Ha IPyHTax
3 HETPHUBAJIOI OBOYEBOI0 MOHOKYJIBTYPOIO, IO JI03BOJIsIE 3a0e3MeuyBaTh IMOKpAIICHi
MOKAa3HUKH SKOCTI CBIXKOT Ta ImepepoOIeHOT MPOAYKIIii, MOTNIIye GiTocaHiTapHUHA CTaH
MOCIBIB Ta POMIOYICTh IPyHTY. Ji1 yMOB TOCHOAAPCTBa BU3HAYEHO CHUCTEMY 3aXOIiB,
sKa 3a0e3mnedye CTadiIbHy BpOKalHHICTh ITOMiTopa y CIBO3MiHI Ta CIPHSIE TIOKPAIIECHHIO
0anaHCy MMOXUBHUX PEUOBHH B IPYHTI. Lle MOCATHYTO 3aBISKU BIIPOBAKEHHIO KOPOT-
KOpOTAI[ifHUX JIAaHOK CiBO3MIHM, KOJIM TOMiJIOpH BHPOLIYIOTHCS 4epe3 onuH abo /Ba
poku (TOTepeTHUK — sipi 3epHOBI), Ha (POHI IMOPIYHOrO BHECEHHS UTS TIOMiIopa Mija
35101€By OpaHKy 25 T/ra HalliBIEPENpiIoro rHOK Ta MinepaibHoro nodpusa N P, K, .
[TonboBi gocimKeHHA TPOBOAMIH BIIpoaorx 2019-2022 pp., BIAMOBIAHO 10 3arajibHO-
MPUKAHATOI METOJUKY [6] Ta TUIaHy HayKOBO-AOCHiTHOI poOOTH Kadeapu caiBHUIITBA
1 BuHOTrpagapcTea 3BO «Iloninbchkuii iep>kaBHAN YHIBEPCUTETY.

[ pyHTOBHI MOKPHB MPEICTABIECHUI TIEPEBAKHO YOPHOZEMOM OITi30JIEHUM, KPYTI-
HOIMJIYBaTO-CEPEIHLOCYTIIMHKOBOTO CKJany. 3a0e3neueHicTh MOXKHUBHUMHU €JIEMEH-
Tamu: 3araasHoro azory — 0,157-0,169%, pyxomux dopm pocdopy Ta kaiito (3a Yipi-
koBUM) — 16,5 Ta 11,5 mr Ha 100 r rpyHTY, BiATIOBiAHO.

DopmyBany IOCIB TOMiIOpa po3caaHuM criocodoM, 3a cxemoro 100x70-90 cum 3 rycro-
TOIO POCTIHH BiJl 35 o 76 Tuc./ra. Jlomis 3a pocIMHAMY 3T1THO NPUHHATHX TEXHOJOTIH.

Buknan ocHoBHOT0 Martepiany gocaimkenHsi. Hamu Oyo mpoBeneHO criocTepe-
KCHHS 32 IMHAMIKOI0 010MEeTpHYHHUX MOKAa3HUKIB POCIIMH NIOMiZiopa y pi3Hi (a3u pocty
1 PO3BUTKY 3aJIe)KHO BiJT ymoOpeHHs. (Tadi. 1).

Ha Bapianri 6e3 1oOpuB (KOHTPOJIB) BUCOTa TOJIOBHOrO cTebna y riopuny Komiopi
F, cranosuna 62,3 c¢M i 3 BHECEHHAM 100pUB 3pocTana 1o 69,8 cMm Ha BapiaHTi: Gon
+.25 T/'ra HamiBnepenpinoro raoro+ Ny P K, .y riopuny llenpux F — 52,4-55,9 cm,
BiJIIOBITHO.

Sk cBiUaTh pe3yNbTaTh JOCIiKeHb, B IEPIOJ POCTY 1 PO3BUTKY MOMiJIOpa BUCOTa
pocnuH 3anexana Bix ynoopenns. Y riopuay Komibpi F, na xonTposi (6e3 BHECEHHS
JIOOpUB) 3a Tepioj TUIOIOHOMIEHHS! BUCOTa POCIUH CTaHOBWIA 3,7 cM. 3 BHECEHHSM
JI0OpHB 1Iei TOKa3HUK cTaHOBUB: DoH + 25 T/ra HamiBIepenpijoro root — 5,9 cm, Pox
+ Ny P, Ky, — 8,4 em. V ribpuny llenpuk F, ananoriuno: 6e3 100pus — 5,1 cm, 3 BHe-
ceHHsM 1o0puB — 6,3, 5,7 ta 7,8 cM, BianosigHO (puc. 1).

ExcieppuMeHTaIbHUMU JTOCHIDKEHHSIMH BCTaHOBJICHO, IIO POCIMHH TIOMijopa
y BIJHOIICHHI JIO IHTEHCUBHOCTI POCTY 1 PO3BHUTKY BIAPI3HAIOTHCS JEIKHUMH OCOOIH-
BOCTSIMH Yy MOPIBHSIHHI 3 1HIIMMHU OBOYEBUMH KYJIbTypaMu. Tak, B IIOYaTKOBHUIT Tepion
3aTpaTH €HEeprii pOCIMH PO3CaJN BUTPAYAlOTHCS HA MPHKUBAHHS 1 PO3BUTOK KOpEHE-
BOT CHCTEMH, a HA/I3¢MHA YaCTUHA PO3BHBAETHCS MOBUIBHINIE. 32 KITBKICTIO YTBOPCHHS
JUCTKIB HA POCJIMHI HAWBUIIIA IHTEHCUBHICTH BiZMiu€Ha Ha BapiaHTi 3 ynoOpeHHaM DoH

+ 25 1/ra manisnepenpinoro raoro+ Ny P o K (a6 2).
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Tabmuis 1
Bucora ronoBHoro creéJia riopuais nomigopa 3aje:xxHo Bix y1o0peHHs
B KOPOTKOpoTAaIliliHii ciBo3mini, cM. Cepenne 3a 2019-2022 pp.
Tiopuan
Kouiopi F, | lenpux F,
®a3u pocrty i po3BUTKY
=} R =] R
Yioopenns < <
P = |SE|Sa|Eas| 2| BE| 22| E=
= EE | SHR| Q| S EE | &% Q=
g = f <= =) g = & n O =)
o EZ | 0S| ®E o =22 | o= £ E
& | EZ|EF|ZF| ~| Ez |5F z =
= =" < =) o, ]
R é 5 ‘a é 5
= o = o
®oH (k) 23,1 | 34,0 58,6 | 62,3 | 24,7 | 334 47,3 52,4
+
Pon +25 1/ra 241 356 | 595 | 654 |249| 342 | 479 | 542
HaIMBIICPECIPLIOro rHOO
®on + N, P, K, 2241359 [ 60,1 | 667 [249] 346 | 488 | 3545
®don + 25 1/ra
HamiBnepernpinoro ruorwt+ | 22,9 | 42,7 61,4 | 69,8 | 252 | 39,5 50,1 57,9
N90P120K90

AuHamida NpUpocTY pociyvH Nnoriloopa, o

DRI HpAT S0 GO B
rep ] 1 L T
RECmSTE £y 1 AITTA

DRI GHpAT SO GO B
i | L RO

@
iy, P, B . Sy - Hny Py By,
. " 4 2 ! ¥
i =) e o T, gy My, iy
o, - . - i, .
w L an, 'y ny B i,
Hayg ’fh-_,} e, g, ’f!n‘,‘h g,
it e Py, iy, iy By
* o
g i, o, s, oo, o N
e, g
i, iy
Kol FI Lileapin 1

Puc. 1. Junamira npupocmy sucomu pocaun 2ibpudie nomioopa 3a nepiooamu
3anedxcHo 6i0 yoobpenns. Cepeone 3a 2019-2022 pp.
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Tabmuist 2
KinbkicTh JucTKIB HA pocinHi moMifopa 3ajieskHo Bia riopuay i Bugy noopusa
B KOPOTKO porauiiiniii ciBo3mini, mt. Cepenne 3a 2019-2022 pp.

I'iopuan
Kou1i6pi F, | Ileapux F,
®a3u pocry i pO3BHTKY
=] =]
= (E O LE e L
Ynoopenus 5 Ex |3, E < Bl .| %
s |EE|&5| 5 s |EE| &5 E
2 =2 |Rec| EE 2 =2 |®8c|EE
e EZ| o=| 8 E e EZ| o= | @ E
~ |EZ|E°|C8| ~ |Ez|E2F|C8&
E & o E & 5
= | E B = | E 3
®oH (k) 8 25 35 5 8 18 22
o +25 1/ra s | 8 [ 31| 390 | s | 8 | 27 | 30
HaIiBIIEPETPIIOr0 THOKO
Don + N, P_ K, 5 o [ 31 [ 37 ] 5 9o [ 28 [ 32
don + 25 T/ra
HaIliBIEPEMPilIoro rHo+ 5 9 33 41 5 9 29 33
N00P170K00

Haii6inpmry KiTbKiCTh JUCTKIB Oys10 C(hOPMOBAaHO B IEPiOA OCTAHHBOTO 30MPaHHS
wionis y riopuny KomiOpi F, 3 BHecennsam no6pus @on + 25 1/ra HamiBnepenpiaoro
THOIO+ NQOPQOKQ0 1eH TIOKA3HHK CTAaHOBUB 41 wrr., y ri6puny lenpuk F — %3 IIT. .

OtpumaHI pe3ynsTaTé JOCTIIKeHb CBIUaTh, IO ITOKA3HHKH JINCTKOBOI MOBEPXHI
POCIIMH TIOMIJIOpa 3aJIeXkKAaITH BiJl 0COOIUBOCTEH TOpHILy, CHCTEMH YIOOPEHHS B KOPOTKO

poTaniitHii ciBo3MiHi B pi3Hi (ha3u pocTy 1 pO3BUTKY B Mepioj Bererarlii (Tadm. 3).

Tabmuis 3
Junamika (popMyBaHHs 101 JIMCTKOBOI NOBepXHi ridpuais nomigopa
3aJI€2KHO BiJl y100peHHs B KOPOTKO poTauiiiniii ciBo3MiHi, cM2/pociauny

Tiopnau
Kouiopi F, | IMeapuk F.
®a3u pocry i pO3BHTKY
(=] (=]
=) =)
Yaoﬁpemm g & E a.m : E g & E g.ﬂ : E
< EE| EH| = = EE | =SE5| =5
2 =8| ®8c| 28 2 =8| ®8c| 28
3 E 5| o=|B5E 3 =S5 o=| 55X
~ |Ez|E2°|O08| ~ |Ez| 27|08
£ & £ = & £
= | E ] = | E 3
®DoH (k) 58,4 | 118,0 | 280,1 | 360,3 | 54,7 | 129,1 | 248,3 | 284,1
Pon + 25 v/ra 550 | 122,3 | 2934 | 361,5 | 54,8 | 1353 | 274,8 | 280,0
HAaIBIIEPETIPLIOro THOIO
Pon + N, P K, 548 [ 129,1 [ 325213806 | 55.2 | 133.6 | 2926 | 3375
®don + 25 1/ra
HAaIBIIEPETPIJIOro THO+ 55,6 | 130,6 | 327,1 | 365,3 | 55,9 | 137,5| 295,4 | 344,1
NQOPI')OKQ(\
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Haii6i1bImi MOKa3HUKY IO JIMCTKOBOI MOBEPXHi BCTaHOBJIEHO y ridbpuay Komi-
opi F, —380,6 cm*/pocnuny 3 BHecennsam noopus ®ou + N, P . K .y riopuay Lleapux
Fl —337,5 cM*/pociauny, BiamosigHo. Tako)X HAMH BiIMiY€HO, 110 TEMIIH HAPOCTAHHS
TUTOIIII JINCTKOBOI TIOBEPXHI POCIMHAMU TiOpU/iB TIOMiZOpa B MIEpioJl BereTallii BU3Ha-
YaJIACS TEHETHYHHMH OCOOJIMBOCTSMH Ta YIOOPEHHSM, a TaKOK (azaMH POCTy 1 po3-
BUTKY. HallBuIIIl MOKAa3HUKYU JTOCATANKCS B IEPIOJ] TUIOOHOIICHHSI.

B oriHIi IPOAYKTUBHOCTI POCIUH BaXJIMBE Miciie 3aiiMae (hopMyBaHHS KUIBKOCTI
TUTOJTIB Ha KUTHIII, IO € BAYKIIMBUM ITOKA3HUKOM JJISI PIBHS BPOXKAO TTOMiZIopa. 3aIex)HO
BiJl riOpuAy KiJIBKICTH IJIOAIB TAKOXK 3aiekala Bil ynoopeHHs. (Tadm. 4).

Tabmuns 4
KinbkicTs muogiB Ha kuTHI TIOPUAIB MOMigopa 3aie:KHO Bix y1o0peHHs
B KOPOTKOPOTALiiHIl JaHLi ciBO3MiHM, IIT./pOCIUHY.

l'iopuau
Ynoopenns Koaitpi F, | I]l'e Apuic F,
30upanus nJogiB
epme | Ocranne | Ilepme | OcTanne
®oH — 6e3 BHeCeHHs 100puB (K) 7,4 7,0 6,0 5,5
®oH + 25 T/ra HamiBIEPENpPiJIOro THO 7,6 7,3 6,5 5,7
®on + N, P K, 7.8 7,1 7,2 6,3
®on + 25 1/ra HamiBnepenpinoro ruoo+ N, P Ko | 8,1 7,7 6,8 6,1

SIK BCTaHOBJIEHO YOTUPUPIYHUMH PE3yJIbTaTaMH JOCIiIKeHb, HAOLIbIIY KiJIbKICTh
wionis y riopuay Komibpi F, orpumanu 3 BHecennsam no6pus ®ou + 25 1/ra Hamisre-
penpinoro + Ny P K, — 8,1 mr./pocauny, y riopuay lexpux F — 7,2 mr./pocnuny,
3 BHECEHHsM 100puB ®ou + N P K . 1nipu nepuiomy 30upanHi miois

3a 6ioMeTpUYHUMH MOKa3HUKamu ribpuy ominopa Komiopi F, Bupomenoro 3a onmo-,
IIBO- Ta YOTHUPHPIYHOIO JIAHKOIO KOPOTKOPOTAIIHHOI CIBO3MIHH CIIOCTEPIra€ThCS TAKOXK
3aKOHOMIPHICTh IO MOKPALIEHHsI 010METPUYHMX MOKA3HHUKIB HA Pi3HUX (POHAX >KUBIICHHS
Ta IMOMITHE MiJIBUIICHHS TTOKa3HUKIB BIJIHOCHO YaCTOTH POTAIlii IIOMIZIOpa Yy CiBO3MiHi.

V naHIi CiBO3MIHU 3 OJHOPIYHOIO JIAHKOK KOPOTKOPOTAIIWHOI CIBO3MIHM HaHBU-
Ui MTOKa3HUK BUCOTH TOJIOBHOTO CTeOJa BigMivuaBcs Ha (JOHI OpraHO-MiHEpPaIbHOIO
yao0peHHs y a3y 0OCTaHHLOTO 30MpaHHs Bpoxaro — 49,6 cMm. (1uB. Tabm. 5). 3a Kijb-
KICTIO JIUCTKIB, YTBOPEHUX B MEPioJ] BEreTallii, TeK MepeBakaB BapiaHT 3 BHECCHHSM
OpraHiuHUX 1 MiHEpaNbHUX AOOPUB i MOKa3HUK CTAaHOBUB 46,2 MIT., i BIATIOBIIHO (op-
MyBaJIach HaMOIbIIIA IO JTUCTKIB 364 cM?/pOCIHHY, 3 HAHOIIBIIOK KUTBKICTIO TLI0-
miB — 7,0-8,9 mT.

BucHoBku i npono3unii. OTxe, aHaniz 610METPUYHUX MOKA3HUKIB POCIUH MOMi-
Jlopa TOoKasaB, M0 Cepel JOCIiKyBaHUX TiOpUAiB HAWBUIIMI MPHUPICT BEreTaTUBHOI
MacH BiamideHo y riopuay Komibpi F,, Ha JinsHKax 3 BHECEHHAM OpraHO-MiHepasb-
HUX J00puB. BupouryBaHHS B KOPOTKOPOTALIHHUX JIAHKaX CiBO3MIHM OIHO-, IBO- Ta
YOTHPHUPIYHUM BHPOIIYBaHHIM, OI0OMETPHYHI ITOKa3HUKH POCIHMH MOMiopa MiABUIILY-
BAJIUCS, 0COOINBO 32 YOTUPUPITHOI TAHKU KOPOTKOPOTAIiITHOI CIBO3MIHH.

TakuM 4WHOM, IJI1 YMOB PETIOHY PO3TallyBaHHS TOCHOAAPCTBA JUIsl CTaOiIBHOTO
OJIcp>)KaHHS BHCOKHX BPOKaiB IMPOIIOHYETHCS BHPOIIYBATH IOMigopH riopuay Komibpi
F, 3 cucremoro ynobpenns: @on + 25 1/ra Hanisnepenpinoro raoro+ Ny P . K ' B 9oTH-
pUpIYHiil JTaHI[i KOPOTKOPOTAIIHOT CIBO3MIHH.
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Tabmuns 5
JAunamika 6iomeTprunux noxkazuukis riopuay Koaiopi F1
3aJ1e3KHO BiJ y100peHHs Ta NepPioAuYHOCTI KOPOTKOPOTALiHOI ciBO3MiHU.
Cepenne 3a 2019-2022 pp.

®a3u pocty i pO3BUTKY
I;O%al.m Hepes Iepue 36upanus OcrtaHHe 30UpaHHs
S nHiB micas . .
TI0iB 0B
BHCA/IKyBaHHS
=} . = . =] .
o =] a = [ =]
| 2|52 z| 2|85 |z|2|¢8)¢
g| E|E|E| | E|E|E|<|E|E|E
S| 5| E|E|E|E|E|E|E|2|8)C¢
Vioopennst 2l g8l | 8| & 8| g & el gl g| s
pd = 2w P < 2| = 2 < 2w
Sl =l s| 2| E| || =8| = s| =
S 2| z|&|E|e|=2|&|8|e|:2/|+%
€| & £ § g1 E|E 5 8| 5| B §
§ = 5 = = = ‘5 = = = S =
E|=E|Z|E|&8| 5| 3| E&|&| =8| 3
= £ = = = A = = « = =
s S < 2 s s < 2 s E < 2
=3 'g E E 9 'g E E 9 'E E E
E|Z| 2| 2| 2| 2|2 2|22 8¢
5|22 5|22 =2
BupouryBaHHs 3 0THOPIYHOIO JTAHKOI0 KOPOTKOPOTANiifHOI ciBO3MiHI
@on — 6e3 BHeceHHs1 100puB (k) | 24,8 | 5,5 | 57,1 - |37,3(21,6|309| 7,9 |48,6(29,6 320 | 6,8
Pon +251/ra 376( 57 [583| - |382]40,1 | 312 | 8.1 |493(423|347 | 69
HaMIBIIEPEIPLIOro THOK
®on + NP, K, 38256 587 - |38,6](42,3|330]| 8,7 |49,2|44,1|342| 7,1
@oH + 25 T/ra
HAITIBIIEPETIPIJION0 THOFO+ 46,3159 (62,1 - |3838|43,7|318| 89 |49,6|462|364 | 7,2
N90P120K90
BupouryBanHs 3 1BOPiYHOIO JIAHKOI0 KOPOTKOPOTANil{HOI ciBO3MiHI
@oH — 6e3 BHeceHHs 100puB | 22,5 5,2 |54,8| - |44,2(22,1|305| 7,7 |48,5|31,3(332| 7,7
@ox +25 1/ra 31|54 (563| - [453(393|312| 7.8 |49,1]45,1| 346 | 79
HaMIBIIEPEIPLIOro THOK
®on + NP, K, 233155 (56,7 - |46,1|40,5(328 | 79 (49,5(46,2|354 | 78
®oH + 25 T/ra
HaMiBIIEPEPiIoro rHo+ 239157 [582| - |[51,4]43,2(345]| 83 [51,6|46,9|371 | 83
N90P120K90
BupouryBanHs 3 4OTHPHUPIYHOIO JTAHKOI KOPOTKOPOTAaNiifHOY ciBO3MiHK
@on — 6e3 BHecenns 1obpuB | 11,8 | 3,3 25,6 - |62,8(257|318| 73 |683(25,7|341| 7.8
®om +251/r2 120135 |261| - |665]402]331 |75 [737]402]359 | 82
HAIIBIIEPEIPLIOro THOKO
®on + NP, K, 123 3,7 [264| - |67,8|43,4|344| 7,7 |754|43,1|378 | 84
®don + 25 1/ra
HaMiBIIEPEPiIOro rHo+ 12,6 4,1 [27,7] - |699]|46,1|356| 7.8 [76,9|464 |39 | 85

N90P 1 20K90
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YPOXAMWHICTb COHALUHUKA 3ANEXHO BIf 3ABYP’AHEHOCTI
NnociBIB B NNIBOBEPEXHOMY JNICOCTENY YKPAIHU

OneHyeHko A.B. — acniipaHm kaghedpu 3emnepobecmea ma 2epbornoaii
imeHi O.M. Moxelika,
HepxxasHuli 6iomexHonoaidyHul yHisepcumem

Y emammi nasederno pezynomamu docniosicens 2021-2023 pp. wooo enausy 3a6yp ‘sueHocmi
Ha ypootcatiHicmy nocigié cOHAuWHUKY. Jlocniocenna nposoounu Ha 0ociioHomy noni Hepicas-
Hozo Biomexnonozciunoeo ynieepcumemy, axe posmauiogane 6 Jlisooepesxcrnomy Jlicocmeny Yrpa-
iHu. Memoro pobomu OYN0 6U3HAUEHHS 6NIUBY KOHKYDEHMHUX 8IOHOCUH COHAWHUKY 3 OYp SAHU-
CIMUMU POCTUHAMU MA IX 6NIUE HA Ypodicatnicmb. Y eapianmi, 0e npomsieom 45 OHi8 nicist nosieu
€X00i8 COHAUHUKY NPOBOOUNACS NPONOIKA, CNOCEPIanacs HaUMeHwa KitbKicms 0yp 'aHie, sKi
30epecnucs 00 KiHys eecemayii — 5 wm/m>. Lle nosicHioemvcsi mum, wo nio 4ac ybo2o nepiooy
COHAWHUK He 3a3HA6a8 KOHKypenyii 6i0 6yp anis. Taxka cumyayis cnpusana akmusHomy pocmy ma
@dopmysanHio Kopenegoi cucmemu COHAWHUKA, WO NPU3BELO 00 30ITbULEHHS 1020 YPOICAUHOCTII.

Iicna 45 Onie npononxu 6yp ’aHu He MO21U KOHKYPY8amu 3 000pe pO3GUHEHUMU POCTUHAMU
COHAUWIHUKA 3a 0OCTYN 00 80702U, CEIMLA MA NONCUBHUX peuosuH. Lle npusgeno 00 3meHuieHHs
6naU8y Oyp AHI6 HA KYIbMYPHI pOCIUHU. Y 6UNAOKY, Konu 6Yp 'anu He OVIu 3HUWEHI NPOMASOM
secemayitnoco nepiody, ixus Kintbkicms cmanosuna 26 wm/m°. Biocymuicms nponoiku 00360-
auna 6yp AHAM KOHKYPY8amu 3 COMAUWMHUKOM 3A PECYPCU, W0 MO0 NPU3GeCmu 00 3MeHUIeHHs
ypodxcaunocmi.

Bcemanosneno, wo 6 ymosax 00cniono2o noas poCiuHu COHAWMNUKA MAlOMb ClAOKy 30am-
HICMb KOHKYpysamu 3 Oyp sHamu Ha nouyamky eecemayii. Haibinou ehekmusHuM 6UAUBCS
eapianm, Oe Oyp saHU Oyau 8IOCYmMHI 8 nocieax. YpoxicauHicms y yboMmy 6apianmi CaHo8UNd
2,51 m/ea. Lleu pe3ynomam cgiouums npo me, wo ONMUMALbHI YMOBU O POCHLY | PO3GUMKY
COHAWHUKA OYIU 3a0e3neyeHi came 8 yMosax, de He 0)10 KOHKYpeHyii 3 00Ky Oyp ‘aHis.

B moii camuii uac, y eunaoky, npomsieom ciei secemayii Konu 3a0yp SHEHICMb NOCIGI6 He
byna epexmusHo 3HuweHa, 6yn0 OMPUMAHO HU3LKULL pisenb ypoxcatinocmi — 1,27 m/za. et
pe3yIvmam ceiouums npo me, w0 COHAUWHUK BUABUBCS CAAOKUM Y KOHKYPEHMHil 60pombOi
3 OYp AHAMU 30 HCUMMEBO BANCTUBE PECYPCUL.

3a pesynomamamu 0ocniodcensb. HaUbbWL ehekmusHUM nepiodom sKuil HeoOXIOHO BUKO-
pucmogysamu 01 6opomwvdu 3 Oyp anamu € nepui 30 00 45 ouis. Lle npuzeooums 00 HatimeH-
woi empamu ypodicarnocmi nopieHAHo 3 yucmum nocieom na 10—15 %. 3a ymosu neobxionocmi
KOHMPONIOGAHHSL 3a0YD SIHEHOCMI 8 NOCIBAX COHAWIHUKY NI0 yac gecemayii, HANleheKMUGHIUUM
nepiooom euseuecs He Oinvue 15 OHi6 nicis nosigu cxo0ig. 360MIKaAHHSI KOHMPOIO 3a0Yp SAHEHO-
cmi 00 301 45 0i6 nicaa cxo00ié npu3600UMs SHUNHCEHHA YPOHCAUHOCMI HACTHHA 00 40 %.

5 Kniwouosi cnosa: couswinux, 3a6yp sHenicmv, YpodlcauHicms, KOHKYPEHMHI GIOHOCUMU,
VD SIHU.

Olenchenko A.V. Sunflower yields depending on crops in the Left Bank Forest Steppe of
Ukraine

The article presents the results of studies of 2021-2023 on the impact of weediness on
sunflower crops. The research was conducted at the experimental field of the State Biotechnology
University, which is located in the Left Bank Forest-Steppe of Ukraine. The purpose of the work
was to determine the impact of competitive sunflower relations with weeds and their impact
on yield. In the version, where within 45 days after the emergence of sunflower seedlings were
weeding, the smallest number of weeds were observed, which were preserved until the end of the
growing season — 5 pcs/m2. This is due to the fact that during this period, the sunflower did not
competition from weeds. This situation contributed to the active growth and formation of the root
system of sunflower, which led to an increase in its yield.

After 45 days, weed weeding could not compete with well-developed sunflower plants for
access to moisture, light and nutrients. This led to a decrease in the impact of weeds on cultivated
plants. In the event that weeds were not destroyed during the growing season, their number was
26 pieces/m2. The lack of weeding allowed weeds to compete with sunflower for resources, which
could lead to a decrease in yield.
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It is established that in the conditions of the experimental field, sunflower plants have a weak
ability to compete with weeds at the beginning of the growing season. The most effective was the
option where weeds were absent in crops. The yield in this embodiment was 2.51 t/ha. This result
indicates that the optimal conditions for the growth and development of sunflower were provided
in conditions where there was no competition from weeds.

At the same time, in the case, throughout the growing season, when the crops were not
effectively destroyed, a low yield level was obtained — 1.27 t/ha. This result indicates that the
sunflower was weak in the competitive fight against weeds for vital resources.

According to the results of research. The most effective period to use weeds is the first 30 to
45 days. This leads to the slightest loss of yield compared to clean sowing by 10-15 %. If you
need to control the weediness in sunflower crops during the growing season, the most effective
period was no more than 15 days after the emergence of the stairs. Delaying weedness controls
up to 30 and 45 days after seedlings leads to a decrease in seed yields up to 40 %.

Key words: sunflower, weediness, yield, competitive relationship, weeds.

IMocTanoBka nmpodsiemMu. byp’ssHU € OHUM 13 TOJIOBHUX (DaKTOPIB, IO 3HIKYIOTH
MPOLYKTUBHICTh MOCIBIB CLILCHKOTOCIIOAAPCHKUX KYNBTYpP Yy BcboMy cBiTi. Ha 3a0yp’s-
HEHUX MOJISX MOXHa 3a(iKCyBaTH BTpaTd B YpOXaWHOCTI HACTYIHOMY DiBHI: IIIIe-
HULI — 10 25 %, corsamHuky — 10 50 %, coi — mo 36 %, Kykypynzu — no 44 %, OypsKiB
ykpoBux — 10 77 % [1, ¢. 169]. OxHiero 3 KIFOUOBHX MPOOJIEM € MOTY)KHA KOPSHEBa
CHCTEMa Ta BereTaTUBHA Maca Oyp’sHIB, SKi JO3BOJIAIOTH IM BUKOPUCTOBYBATH BOJIOTY
3 IpyHTY Habararo eeKTHBHiIIe, HiXK KyJIbTypHI pociuHU. TpaHchipaidaui koediri-
€HT y Oyp’siHIB MOXxe OyTH B 3—4 pa3u BUINUHN, IO pOOUTH iX OLTBIIT BUMOTIIMBUMH JI0
BOJY Ta KOHKYPEHTOCIIPOMOXXHUMU [2, ¢. 32].

AHaJi3 ocTaHHIX JocaiTKeHDb i my6aikaniii. Ha BUpoOHUIITBO CllTbChKOTOCTIONAP-
CBKOI IPOIYKIIil Ta OTPUMAaHHS BUCOKOI IPOIYKTUBHOCTI MOCIBIB KyJBTYp Oe3nocepen-
HBO BIUIMBAIOTH PsA YMHHHKIB. [l0 IMX YUHHUKIB BXOIUTH BHOIpP ONTHMAIBHOTO CIIO-
co0y 00poOITKY IpYyHTY, HAYKOBO OOTPYHTOBaHa Ta 30allaHCOBaHa CHCTeMa yI0O0peHb
3a eJIeMEHTAaMU KHBJICHH, BYACHICTh Ta SIKICTh MPOBEICHUX OIEpalliil 0 JONAY 33
nociBamu. [IpoTe pa3oMm 3 UM CKJIaJHA CTPYKTypa arpoleHO3iB, MOPSJ 3 CiIbCHKO-
TOCIIOJIAPCHKAMH KYJIBTYPaMH, Iepeaoavae MpucyTHICTD Oyp’ sTHIB.

byp’sHu € 3HauymuMm (akTopoM y BIUIMBI Ha ypOXKaHHICTb CIIbCHKOTOCIIO-
JapChKUX KYIBTYp. IX BaKKO KOHTPOJIOBATH 4epe3 BUCOKY PENpPOIYKTHBHICTH Ta
aJJaNTUBHICTL JO Pi3HHX yMoB. OCHOBHI MpoOJieMH, sKi TOB’sA3aHi 3 Oyp’ sTHaMu,
BKJIIOYAIOTh KOHKYPEHIIIIO 32 BOJIY, CBITJIO Ta MOXXUBHI PEYOBUHU 3 KyJIbTYPHHMU
pOCIMHAMH, a TAKOXK TXHIO 3aTHICTh IIBUIKO PO3MHOXYBATHCS Ta PO3IOBCIOIKY-
Barwmcs. [3, c. 16].

Byp’sHuUCTa POCIHHHICTD 3HIXKYE YPOXKaiHICTh MOCIBIB KyJBTYp CYLUIBHOTO CIO-
co0y ciB6u Bix 20 10 50 %, a mpocamuux — Big 40 mo 80 % i 6inbmie. [1pu mboMy HaBiTh
MIPH HEBUCOKI 3a0yp’IHEHOCTI TOCIBIB, HAIPUKJIIAI SPUX 36PHOBHX, HEO0IP YPOXKAIO
cTaHoBUTh 5—7 %, a ipu Bucokiit — monan 10-20 % [4, c. 73].

Byp’stHu, Tak caMo K 1 iHII POCIHMHHU, BHIUISIOTH y TPYHT O10JIOTIYHO aKTHBHI
pedoBHHH, Taki K ditominu. Cepes IUX PEUOBHH OCOOIHMBO CJiJl BUIIMTH KOJIHH,
K1 € OTPyWHUMH JUI iHIMMX BUAIB POCIHUH. Lli peuoBHHHE MOXYTh 3aTpUMYBaTH MPO-
pPOCTaHHS BUCISTHOTO HACIHHSA CIJIbCHKOTOCIIONIAPCHKHUX KYJIBTYP Ta MPUTHIYYBATH iXHIH
picT i pO3BHUTOK.

HayxoBi 1OCIiI>KEHHS TOKA3yIOTh, IO JesKi BUAM Oyp’siHIB, Taki sK IMHUPii MOB3y-
YU, CTENMOBUH TipUak 3BUYAHHUM, & TAKOXK Pi3HI BUAM MOJUHY, MOXKYTh TIPUTHIYYBaTH
PICT 1 PO3BHUTOK O1IBIIOCTI CIIBCHKOTOCIOAAPCHKUX KYIBTYD [5, ¢. 19].

B nayni Bimomo monan 500 THCSY BHAIB BHUIIUX POCIHH, IO POCTYTh Y Pi3HHX
gacTrHaX TuiaHeTH. Cepe bOro PI3HOMAHITTS BUIIB OJIN3bK0 20-TH THCSY BUKOPUCTO-
BYETBCS TSl BUPOIYBaHHs, a moHax 30 THcsd e Oyp’ssHaMu.
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Lle Bpakaroue Pi3HOMAHITTS POCIHH BAKIUBE HE JIMILIE JUIS TMPUPOIAH, aje 1 Jis
CLIBCBKOTO TOCIIOJAPCTBA TA IHIIKMX c(ep JTONCHKOI TisUTBHOCTI. BUKOpHCTaHHS MOHAT
20-TH THCAY BUIIB POCIUH y KYJIbTYpl CBIAUUTH MPO IXHIO 3HAYYIUICTh B XapyoBiid,
MEIWYHIA Ta IHIIMX Tray3sX. 3 iHImoro 00Ky, mpobiaema Oyp’siHiB BKa3ye Ha HEOOXia-
HICTh KOHTPOITIO 32 POCTOM HEMOTPIOHWUX POCIUH, SIKi MOXYTh KOHKYPYBATH 13 CiJib-
CHKOTOCIIOAAPCHKUMU KyIIbTypamu [6, c. 29].

st 6opoTs0H 3 UMM IpoOIEeMaMH PO3BUTKY Oyp’sHIB BaXIJIMBO BUKOPHCTOBYBATH
IHTETPOBaHUM MIJXiJ, KU BKJIIOYAa€ B ceOe BUKOPUCTAHHS TepOilUIiB, MEXaHIUHUX
METO/IiB KOHTPOJIIO, IPAaBHIIBHOTO 00POOITKY I'PYHTY Ta IHIIMX CUTECHKOTOCHIOAAPCHKUX
HOpakTHK [7, c. 29]. YkpaiHa mopidHO BTpavae 3Ha4YHI 0OCATH BPOXKAiB yepe3 BILUIHMB
Oyp’siHIB: 8 MIUTLHOHIB TOH 3epHa, 11 MIIBHOHIB TOH IyKpOBHX OypsKiB, Ta 1,5 Mijb-
HOHa TOH COHSALIHMKY. 3arajibHi BTPaTd y BHPOILUEHHI POCIMHHOI MPOAYKIIi OLiHIO-
10ThCS B 16 10 21 Minbspaa rpuBeHs [8, c. 54].

Ha mouaTtkoBOMY eTarti CBOTO pOCTy COHSIIHHK HPOSBISIE 0OMEKEHY KOHKYpPEHTO-
CIIPOMO>KHICTh B TIOPIBHsHHI 3 Oyp’sHamu. KitrouoBuii mepiof] B3a€MOJIil MiX COHSALIHH-
KoM 1 Oyp’ssHamu TpuBae puoau3zHo 40—50 THIB — BiJf MOMEHTY CXOIB 0 YTBOPECHHS
KOMHWKiB. 1le 3yMOBIIEHO MOBUIPHUM POCTOM COHSINHHUKY HA MOYATKy BereTalii, mo
00yMOBIIEHO 010JOTTYHUMHU OCOOIUBOCTAMU Li€T KYIBTYPH.

VY naHoOMy Iepiojii COHSIIIHUK BUSIBISETHCS MEHII KOHKYPEHTO3JJATHUM Yepe3 HoTo
NOBUTBHUH TemIl pocty. Lle BinOyBaeThCs Takoxk depes mnpoxopﬂ}mnﬁ METO]I MTOCIBY,
SKUH CTBOPIOE CHpI/ISITJ'II/IBl YMOBH JUITst POPOCTAHH HaciHHs Oyp’sHiB. Byp’siHu B neit
qac (bopMyIOTL 3HAYHY KUJIBKICTh BET€TaTUBHOI MAacCH, sIKa MOJKe 0OMEKyBaTH Ui HaBiTh
MOBHICTIO TIPUTHIYYBAaTH PICT i PO3BHTOK KYIBTYpH COHSINHKKY. Lle Moke BenHkoro
MipO0 BIUIMBATH Ha MOTEHIiaJl BPOXKAWHOCTI COHSIIHUKY, 3MEHIIYIOUH HOTO MPOIyK-
THUBHICTH [9, ¢. 19].

3rigHo 3 HaJaHWMH NAHUMH MUKOJAIBCHKOI JEPKaBHOI CLIBCHKOTOCIOAAPCHKOT
JIOCITIZIHOT CTaHIil, HA BPOXKaHICTh COHSIIHUKY CHUJIBHO BIJIMBA€ BOBYOK COHSIIHU-
KOBHI 1 1OTO HAsSIBHICTh B IMTOCIBaX MOYE MPU3BECTH JI0 3HAYHOTO 3HWKEHHS BPOXKAIO.

3a3HaveHi JaHi BKa3ylOTh HA TE, IO IPU IOBEPHEHHI COHANIHUKY Ha MOMEPEIHE
Mmiciie B ciBo3MiHi yepe3 10, 6 i 4 poku, YUCETBHICTh BOBUKA COHSIIIHUKOBOTO B IIOCI-
BaxX KyJIbTypH 30UIBIIYETHCS, IO CBIAYNTH MPO MOXKIWBICTh TPUBAJIOTO 30epiraHHs
Horo HaciHHs B IpyHTI. KiJbKiCTh BOBYKA COHSITHUKOBOTO JOCSTa€e BiAMOBiAHO 2, 12
i 38 mTyk Ha KBagpaTHUH MeTp. YpOXKailHICTh COHSAIIHMKY TakKOXK BKa3ye Ha Hera-
THUBHHUH BIUIMB BOBYKa COHSIITHHKOBOTO. IIpy MOBEpHEHHI COHSIIHUKY Ha IIOTICPEIHE
Miciie B ciBo3MiHi uepe3 10, 6 1 4 poku, ypoxaiHicTh ckiajae Biamosiguo 2,01; 1,33
i1,11 1/ra[10, c. 133].

IMocTanoBka 3aBaaHHs. Mera poOOTH IMoJsATalla Y BU3HAYEHHI IIKOJOYHHHOCTI
3a0yp’AHEHOCTI Ta ii BIUIMBY Ha YPOXKAWHICTh COHSIIHUKY.

Buxiiag ocHOBHOro marepiajiy JociileHb. J[OCTIDKEHHS TPOBOAWINCH TIPO-
mirom 2021-2023 pp. Ha mociiHOMY Mo Kadeapu 3emiepoOcTBa Ta TepOoNorii M.
O.M. Moxeiika. [pyHT MiISHKH — YOPHO3EM THIIOBHi NNIMOOKUN MaJOryMyCHUN Ha Kap-
OGoHaTHOMY JIeCi, SIKHIl XapaKTepH3yeThCsl HACTYIIHAMH arpoXiMiuHUMHU HOKa3HUKaMu: pH
COITLOBOI BUTSDKKH B MesKax 6,4—7,0, 3arajpHui BMICT TyMYyCy B OPHOMY Iapi Onmi3eko 5 %o.

HocnimkeHHs MPOBOAWINCE Y CIBO3MIHI 3 YepryBaHHIM KYJBTYP:

1. Yuctuii map.

2. O3uMa IIIEHULIS.

3. Cacdnop + kyKypynza.

4. O3ume KHTO.

5. CoHSILIHUK.
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IToBTOpHIicTS y HoCHiai Tpupasosa. [Tnoma nocisuoi aimsHku — 30 M2, 06mikoBoi — 10 M2

B nocnini BuciBaBcs riopun consmauky Cruiser LG59580.

3a0yp’sHEeHICTh MOCIBIB COHSIIHMKA BU3HAYald Ha MalJaHYMKaX PO3MIpOM IO
1,0 M? Ha TOYATKY BereTallii Ta repen 30MpaHHsIM BPOKAIO KiIBKICHO — BATOBHM METO-
JIOM Y TPHPa30Biil MOBTOPHOCTI;

JocnimkeHHs MPOBOIMIN 32 TAKOKO CXEMOIO:

1. VBech mepion BHUPOIIYBaHHS COHSIIHHKA 0e3 KOHKypeHILii 3 Ooky Oyp’sHIB
(KOHTpOITB).

2. BupoutyBaHHs coHsIIHUKA 0e3 Oyp’siHiB 15 qHIB micis 3’ sIBIEHHS CXOMiB.

3. BupouryBanHs consinauka 6e3 O0yp’sHiB 30 AHIB Micis 3’ IBIEHHS CXO/IB.

4. BupolyBaHHs COHSIIHUKA Oe3 Oyp’sHIB 45 MHIB Micis 3’ IBICHHS CXOIIB.

5. BupoutyBaHHs COHSIIHUKA 3 Oyp’sHaMU 0€3 mporoaku 15 qHiB micis 3’ SBIeHHS
CXOJIIB.

6. BuponiyBanHs coHsIIHMKA 3 Oyp’ssHaMu 6e3 nporoiku 30 JHIB Micis 3’ ABICHHS
CXOJiB.

7. BupontyBaHHs COHSIIIHKKA 3 Oyp’ssHaMU 0e3 MpoTonky 45 MHIB Micis 3’ BICHHS
CXOmiB.

8. ¥YBech mepiof BUPOLIYBaHHS COHAIIHMKA IPU KOHKypeHLIi 3 Ooky Oyp’siHiB
(KOHTpOIB).

Kiimar y 30HI IpoBe/IcHHS AOCTIIKCHD € TIOMIPHO-KOHTHHEHTAILHUM 3 TTiABHIIIC-
HOI0 KOHTHMHEHTAJILHICTIO Ha MiBACHHMIA cXif. L{1 wacTuHa oOmacti BiAPI3HIETHCS 3a
HU3BKUMH ITOKa3HUKAaMH BOJIOTOCTI Ta XapaKTE€PHU3yeThCS 301IBIICHOI0 CepeTHbOPid-
HOIO TEMIIEPATypOIO MOBITPSI Ta MEHIIIOK KUTBKICTIO aTMOC(HEPHUX OMaIiB.

Cepennsi OararopiyHa KUTBKICTh omajiB 3rifHO MeTeocTaHlii XHAY cTaHOBUTH
529 mm. locuth Baromi BigxuieHHs B 2021 porti Bij cepeiHbO OaraTopiyHuX MOKa3HU-
KiB BIIMIYEHO B Ci4HI, JIMITHI, BepeCHi Ta )0BTHI. B 2023 porli BiIXHICHHS MOKa3HUKIB
BiIMI4€HO B JIMITHI Ta YEPBHI. JIOaTH yPOKANHICTH

Brponosx mepiogy Bereramii pociiiH, B OKpeMi MICSI CIIOCTEpirajiach rocrpa
HecTada onasiB. OCOOIHMBO LI CTOCYETHCS YMOB JIHITHS TA CEPITHS.

B wmizomy gocraTHA KUTbKICTh OMAAiB B 1HIII MiCSIi MPOTSITOM BETETAIIIHOTO
nepioy Majia CIPUSTIUBUE BIUIMB Ha PICT 1 pO3BUTOK POCIHH COHSIIHWKA. Haiicripu-
ATIUBII yMoBH Oynu y 2023 p. OyIto OTpUMaHO HAHOUTBITY YPOXKAHHICTE COHSIIHUKA
3a Tepiofl OCHiKeHb, a came 3,00 T/ra COHSIITHIKA

VY nmociifi Mmoo KOHTPOITko 3a0yp’ SHEHOCTI, KpiM BapiaHTa 0e3 KOHKYpEHIIii 3 00Ky
Oyp’siHIB, MU BUKOPHCTOBYBAJIM METOJ] PyYHOTO MPOIOJIIOBaHHS.

3riiHO OTPUMAHUX JAHUX KUIBKICTH Oyp’sHIB Ha IOYATKy CXOJIB MiX BapiaHTaMHU
CWJIBHO HE BIAPI3HAIACH.

YV BapiaHTax, A€ COHALIHUK BUPOIIYBaBCA pa3oM 3 Oyp’stHAMU MPOTATOM I€BHOTO
nepioxy, KUIbKICTh Oyp’siHIB 3MiHIOBaIAcCs B 3aJEKHOCTI Bil TPUBAIOCTI IX MPUCYTHO-
CTi B TIOCiBax.

Haiimenma kinbKicTh Oyp’siHIB cHOCTepirajacs y BapiaHTi, Ae mpoTsarom 45 OHiB
TiCITS TOSIBH CXOJIiB MPOBOIMIIOCS TIPOIIONTFOBAHHS, 1 IXHSI KUJTbKICTh CTAHOBHIA 5 1IT/M?.
Ile MO)kHA TIOSICHUTH THM, IIIO MPOTSITOM IHOTO MEPiOly COHSIITHUK HE 3a3HaBaB KOHKY-
peH1ii 3 6oky Oyp’sHiB. Taka cuTyallis cripusiia HOro akTHBHOMY POCTY Ta (POpPMYBaHHIO
KOPEHEBOI CHCTEMH, IO B CBOKO Yepry MPH3BENO J0 30UIbIICHHS ypoxadHocTi. [licms
45 nHiB nporonku Oyp’SHU HE 3MOININ €(EKTUBHO KOHKYPYBATH 3 100pe PO3BHHECHUMHU
pOCIMHAMH COHSIIHUKA 3a JOCTYII 0 BOJIOTH, CBITJIA Ta IOKUBHHUX PEYOBHH, IO TIOSIC-
HIOE 3HIDKEHHS X BIUIMBY Ha KyJBTYypHI poCIuHH. Y BapiaHTi ae Oyp’sHU He Oyau 3HH-
IIeH] Ha TPOTSI3i BCHOTO BETETAI[IHOTO MEPIOMy TXHS KUTBKICTh CTaHOBMIIA 26 1IT/M>.
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Tabmuus 1

3a0yp’siHeHiCTh COHSINIHMKY 3aJ1€KHO Bi/l mepiony KOHKypeHUii 3 Oyp’sHaMu

Kinbkicrs 0yp’siniB mt/m? cepenne 3a 2021-2023 pp.

BapianTtun Ha Yac CXofiB nepes 30MPaHHSAM YPOKaI0
1 2 1 2
1. Kontpoin - - - -
2. be3 Oyp’sHiB 15 nHiB - - 13 3
3. Be3 Oyp’auiB 30 nHiB - - 13 1
4. be3 Oyp’siHiB 45 nHIB - - 5 1
5.3 Oyp’stHamu 15 nHIiB 8 - - -
6. 3 0yp’stnamu 30 nHIB 10 - - -
7. 3 Oyp’siHamu 45 nHIB 7 - - -
8. Beco yac 3 Oyp’aHamu 7 - 26 2

IHpumimka: 1 — oOHopiuni Oyp ‘anu, 2 — bazamopiuni Oyp aHu

VY mociBax HaHOUIBII MOMMPEHUMH BHAAMU Oyp’siHIB Oynu amMOpo3is MOJUHO-
JTUCcTa, MUAMINA cHU3Uil Ta Jlobona Oima. Ha BapianTax, ne Oyp’sHU Oynu 3HHINCHI
yepe3 15 ta 30 nHIB y HEBEJNMKIH KiINBKOCTI OyJIM Taki BUIU, SIK IIUPUISI 3BUYaNHA,
Oepeska MonpoBa, MUIIIH cu3ui. e MOsSCHIOETRCS THM, IO MiA Yac mepioxy mpo-
MOJIKU JiesiKi BuaH Oyp’sHIB OyiM BHIAJICHI, IO B MOJAIBIIOMY CTBOPHIO YMOBHU
JUISL POCTY 1HIIUX BU/IIB.
V pesysbrari gociiIKeHHs OyJI0 BUSBIICHO, IO YPOXKAHHICTh COHSIITHUKA 3AJICKUTh
BiJl HASBHOCTI Oyp’sIHIB y MOCiBaXx.
3rifiHO 3 JAaHUMU BUCOKUH YpOXKail COHSIIHIKA OyB OTPHMAaHWK Ha JIiNSTHKAX, ¢ HE
Oyno KOHKypeHIii 3 60Ky Oyp’sSHIB IPOTATOM YCHOTO IIEPiOY BHPOITYBAHHS POCIIHH.

1. KOHTPO/1b 2.BE3 3. BE3 4. BE3 5.3 6.3 78 8. BECb YAC3
BYP'AHIB 15 BYP'AHIB 30 BYP’AHIB 45 BYP’AHAMWU BYP’AHAMU BYP'AHAMWU BYP’AHAMMU
[OHIB [OHIB [OHIB 15 IHIB 30 AHIB 45 OHIB

e=@==Y/p0O)KANHICTb T/ra

Puc. 1. ¥Ypoorcaiinicmo cCoHAMWHUKA 3A1€XHCHO 610 Nepiody KOHKYPeHYil

3 0yp sanamu 2021-2023 pp. (HIP, =0,04)

0,05
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YpokalfHICTh HACiHHSI COHSIIIHMKY, A¢ Oyp’sHu Oymu BiJICYTHI B IOCIBaX HepIii
15 nHiB Oynia HYDKYOIO B TIOPIBHSAHHI 3 KOHTpoJieM Ha 0,68 T/ra. Bapiantu, ne Oyp’ ssHu-
CTa POCIUHHICTH Oyna Bunanena mepuri 3045 nuis 3HmwKeHHs Oyno 0,33—0,26 1/ra Big-
MOBiIHO. 32 YMOBH Koyu Oyp’siHH, OyJIM 3HUIICHHI Micis 15 AHIB 3HAXOMKESHHS B MIOCI-
BaX, ypoKalHicTh Oyna Ha 0,38 T/ra HK4Ya B TIOPIBHAHHI 3 KOHTPOJIEHUM BapiaHTOM.
Bapiantu, ne Oyp’sau Oynu npucyTtHi nepuri 3045 nHiB, micis HOSBU CXOAIB, JajiH
3HIKEHHS ypoxaitHocTti 0,86-0,95 1/ra.

VY Toii ke yac, HU3bKHIA PIBEHb YpOXKalHOCTI OyB 3a(iKCOBaHUI y BHUIIAIKY, KOJIH
3a0yp’ sHEHICTh MOCIBIB HE OyJa 3HUIIEeHa, 1 OyB MEHIIUM BiJ KOHTpomo Ha 1,24 1/ra.

Le#t pe3yabraT CBiIYUTH MPO TE, IO COHSIIHUK CIa00 KOHKYpYyeE 3 Oyp’siHaMu 3a
JKUTTEBO BAXKITHBI PECYpPCH.

e miaxpecioTh BaXKIMBICTb KOHTPOIIO 3a Oyp’sSHAMHU IIiJ] 4ac BUPOIIYBaHHS
COHSIIIHUKA, OCKUIBKM HETaTHBHUI BIUIMB KOHKYpEHIIi Ha YpOXKaiHICTh MOXke OyTH
3HAUHUM. YCITIIHE YIpaBIiHHSA Oyp’ssHAMH MOXE IMOKPAIIUTH €(DEeKTHBHICTh BHPOIILY-
BaHHS COHSIITHKUKA Ta 3a0€3MEUYUTH ONITUMABbHI YMOBH IS IOTO POCTY Ta PO3BHUTKY.

BucHoBkH i npono3uuii. HasBHicTh Oyp’siHIB iCTOTHO BIIMBAE HA 3HIDKCHHS ypO-
JKaifHOCTI HACIHHSA COHSIIHWKA. HaiOinblie 3HWKEHHS 3a pe3yybTaTaMu J0CIiKCHb
3aikcoBaHO y BapiaHTi 0e3 KOHTpPOJIIOBaHHS 3a0yp’sSHEHOCTI mepin 45 AHIB micis
MOSIBH CXOJIiB. 32 pe3yJbTaTaMH HaIIUX JIOCIiPKEHb. HAHOIIbII €()eKTUBHUM MIEPiOIOM
SIKMI HeO0OX1THO BUKOPUCTOBYBATH AJis1 00pOoThOU 3 Oyp’sitHamu € mieprn 30 no 45 aHiB,
SKUN MPU3BOAUTH O HAHMEHIIO! BTPATH MOPIBHAHO 3 YMCTUM HociBoM 10-15 %. 3a
YMOBH HEOOX1THOCTI KOHTPOJIIOBAHHS 3a0yp’STHEHOCTI B TMOCIBaX COHSIIHHUKY IiJ 4ac
BereTallii, Halle()eKTUBHIIINUM MEPiOIOM BUSBUBCS HE Oijbiie 15 JTHIB MICIs MOSBYU CXO-
niB. [Toganbie 3BostikaHHS KOHTPOJIIO 3a0yp’ ssHeHocTi 10 30 145 16 micins cxoiB npu-
3BOJMTS JIO TIOCTYIAIBHOTO 3HIKCHHS YPOXKAMHOCTI HaciHHS 110 40 %
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YPOXAWHICTb COHALIHUKY 3ANEXHO BI 3ACTOCYBAHHSA
OYHriunaiB | PErynAaTorPIB POCTY B NPABOBEPEXHOMY
NICOCTENY YKPAIHU
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KaneHncbkuti A.I1. — cmydernm Il Kypcy chakynbmemy agpoHOMIl ma 3axucmy pOCIUH,
HepxasHuli 6iomexHornoziyHul yHieepcumem

Y cmammi nasedeno meopemuune oOTpyHMYS8AHHA MA PE3VIbIMAMU EKCHEPUMEHMATLHUX
00CHiOdCeHb 3 BUBHEHHS GNIUBY (YHIYUOIE T pe2yIIMOpPI8 pOChty HA 8PONCAUHICMb MaA SAKICMb
HACIHHA COHAWMUKY. 3a pe3ynbmamamu npogedeHux 00CiodceHb CHOCMEPieanacs 3MiHa 6Ucomu
POCIUH T JlaMempa KOWUKY COHSAUHUKA 3ATIEHCHO 810 3ACMOCYBAHHS OOCTIONCYBAHUX NPENAPAMIS.

YV cepeonvomy 3a 0ea poku Oocniodcens Hallbinbuia 8UCOMA POCIUH CHOCMEPI2ANAC HA
Kowmponi: ¢aza 8 mucmrie — 135,8 cm, pasza sipouxu — 190,9 cm, ¢aza ysiminns — 196,0 cm.
Hesnaune smenuientsa ucomu pociun y nopieHaHHI 3 KOHMPOLeM CHOCMEPI2anocs Ha 8apianmax
i3 @onixypom i 3i Cnaimom. 3a suxopucmanns pe2yiamopa pocmy Kanoma eucoma pociun 3a
Gazamu pozsumky cmanosuna 8ionogiono 123,2, 171,2 i 170,8 cm, a mopgopezynamopa—gyH-
eiyuoa Apximexm — 118,3, 165,5 i 170,0 cm. Hatimenwuil diamemp Kowuxy y gasu yeiminHs
i 0ocmueanHsn HACiHHA eusieueca Ha Kowmponi — 17,8 i 22,6 cm 6ionosiono. Ha inwux eapian-
max 0ocaidy oiamemp KOWUKY 3a 3a3Ha4eHumMu azamu 6ionosiono cmanosus.: Donikyp — 18,2
i24,2 cm, Cnnim — 22,0 28,5, Apximexm — 20,2 i 23,2, Kanoma — 18,4 i 24,9 cm.

YV cepeonvomy 3a 06a poxu docniddicenv HauBUWA BPONCATHICIb COHAUHUKY OMPUMAHA 34
6HecenHs Mmopghopecynsimopa-gyneiyuoa Apximexm, axa cmanosuna 4,18 m/ea. Menworw 6ona
BUABUNACA 30 8UKOpUCmanHts Qyneiyudy Ponixyp — 3,88 m/ea, gyneiyudy Cnrim — 3,81 m/za ma
peaynamopy pocmy Kanoma — 3,80 m/2a; na konmponi — 3,64 m/za.

Dyneiyudu i picmpe2ynioioui npenapamu 6NIUHYIU He Tuule Hd Pi6eHb YPOJUCAUHOCHE COHAWL-
HUKY, ane 1 Ha cmpyKmypHi ma aKicHi noxkasnuxu: macy 1000 nacinun, Hamypy HACIHHA, 11020
sonocicms ma emicm skcupy. ¥ cepednbomy 3a 06a poku docriodicens Haiimenuia maca 1000 naci-
HuH 6yna Ha konmponi — 50,85 2, na inwux eapianmax 6ona konueanacs e mexcax 53,58-56,10 2 iz
MAKCUMYMOM 34 UKOpUcmanHsa mopghopezynamopa-gyneiyuoa Apximexm. Haulbinowia namypa
HACIHHA 8usABNeHa Ha eapianmi 3acmocyeants npenapamy Apximexm — 405,0 o/n. Menwi eenu-
YUHU HAMYPU HACIHHA cnocmepieanucsi Ha THwux eapianmax: Donikyp — 380,3 o/n, Kanoma —
375,8, Cnnim — 372,6, konmpons — 367,4 &/x.

Ak noxazanu pesyrsmamu 00CHiodNHceHb 080pa306e 0ONPUCKYBAHHA NOCIBIE COHAWMUKY QYHEi-
yuoamu i picmpe2ynoouumu npenapamamu 30insuuno emicm sxcupy 6 nacinui 0o 50,60—-50,85%;
Ha Koumpoai yetl nokasHux oopisurosas 49,70%. Haibinvwuil 30ip onii ooeporcano 3a 3acmocy-
eanms mopgopezyrsamopa-gyueiyuoa Apximexm — 2,11 m/ea. Menwuii 36ip onii ompumano Ha
sapianmi 3 @yrneiyudom Ponixyp — 1,96 m/za. @yueiyuo Cnaim i pecyramop pocmy Kanvma
3abesneyunu oOHaxkosuil 30ip onii — no 1,92 m/ea; na xonmponi — 1,80 m/za.

Knrouogi cnosa: consuumnux, gyneiyuou, pecyiamopu pocniy, 8podicaiHicmy, AKicmy HACIHHA.

Potashova L.M., Chygrin O.V., Kalensky A.P. Sunflower yield depends on application of
fungicides and growth regulatorsin the Right Bank Forest Steppe of Ukraine

The article provides a theoretical rationale and the results of experimental studies on the
effect of fungicides and growth regulators on the yield and quality of sunflower seeds. According
to the results of the studies, a change in the height of the plants and the diameter of the sunflower
basket was observed depending on the application of the studied drugs.

On average, over two years of research, the highest plant height was observed in the control:
8-leaf phase — 135.8 cm, star phase — 190.9 cm, flowering phase — 196.0 cm. A slight decrease in
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plant height compared to the control was observed in variants with Fonikur and with Split. When
using the Kalma growth regulator, the height of the plants by development phase was 123.2,
171.2, and 170.8 cm, respectively, and the Architect morphoregulator-fungicide was 118.3,
165.5, and 170.0 cm. The smallest diameter of the basket in the flowering phase and the ripening
of the seeds was 17.8 and 22.6 cm, respectively. In other versions of the experiment, the diameter
of the basket according to the indicated phases was, respectively: Folikur — 18.2 and 24.2 cm,
Split — 22.0 and 28.5, Architect — 20.2 and 23.2, Kalma — 18.4 and 24.9 cm.

On average, over the two years of research, the highest yield of sunflower was obtained with
the application of the morphoregulator-fungicide Architect, which was 4.18 t/ha. It turned out to
be smaller when using Folicur fungicide — 3.8 t/ha, Split fungicide — 3.81 t/ha and Kalma growth
regulator — 3.80 t/ha, on control — 3.64 t/ha.

Fungicides and re-regulating drugs affected not only the level of sunflower productivity,
but also structural and quality indicators: the weight of 1000 seeds, the nature of the seed, its
moisture and fat content. On average, over two years of research, the lowest weight of 1000 seeds
was in the control — 50.85 g, in other variants it varied between 53.58-56.10 g with the maximum
when using the morphoregulator-fungicide Architect. The highest seed quality was found on
the application version of the drug Architect — 405.0 g/l. Smaller values of seed quality were
observed on other variants: Folikur — 380.3 g/l, Kalma — 375.8, Split— 372.6, control — 367.4 g/I.

As the research results showed, two-time spraying of sunflower crops with fungicides
and re-regulating drugs increased the fat content in seeds to 50.60-50.85%; in the control,
this indicator was equal to 49.70%. The largest collection of oil was obtained using the
morphoregulator-fungicide Architect — 2.11 t/ha. A lower oil yield was obtained on the option
with Folicur fungicide — 1.96 t/ha. Split fungicide and Kalma growth regulator provided the same
oil collection — 1.92 t/ha each; on control — 1.80 t/ha.

Key words: sunflower, fungicides, growth regulators, yield, seed quality.

ITocranoBka npod/emMu. EQekTHBHIM NUIIXOM IIiIBUIECHHS BPOXKaHHOCTI Ta KO-
CTI TIPOAYKIIIT COHSIITHUKY € 3aCTOCYBaHHS (YHTIIHIIB i PErYJIATOPIB POCTY POCIHH.
Binomo, mo mix ix BIIMBOM BigOyBatoThes Mopdodizionoriudi Ta 6ioXiMidHi 3MiHH
B POCIMHHOMY OpraHi3Mi. 30KpeMa, 3MIHIOIOThCS JIHIMHHI po3MipH cTebna i OymoBa
JUCTKOBOTO arapary, pO3BUTOK MEXaHIYHUX TKaHHMH Ta MPOBITHO CUCTEMHU.

AHaJi3 ocTaHHIX Jocaikensb i mydsikamiii. Cepes; OCHOBHHUX MPUYHH 3HWKCHHS
BPOXKafHOCTI HACiHHS COHSIIHUKY € XBOpoOH. BTparu Bpoxaro Bl HUX csaraioTh 50%
1 6ibme. KpiM Toro, moripyeThest IKiCTh MPOAYKIIIT: 3MEHIIY€ETHCS MOJIbOBA CXOXKICTh,
Maca HaciHHS, ONIHHICTb, 301IBIIYEThCS KUCIOTHE YHCIIO, 3HIKYIOThCS TEXHOJOTT9HI
1 Xap4oBi BIaCTUBOCTI. Ile CrToHyKae BUSHUX TOCIIIKYBATH JiF0 HOBITHIX (YHTIIHIIB
JUTSL 3aXUCTy POCIHH Bij 30yIHHUKIB XBOpoO 1 B pasi X e(heKTHBHOCTI peKOMEHAYBATH
BUpOOHMUTBY [1, c. 90; 2, c. 147].

Jns onTuMizarii NpoxyKmiHHOTO mporiecy OaraTbox IOJBOBUX KyNbTYp HHHI
MIIPOKO BUKOPUCTOBYIOTH IPUPOIHI Ta CHHTETHYHI PEryIsITOpH pocTy. BoHHM cmpas-
JSIFOTH CTUMYJIIOIOUY a00 iHTi0yIouy Aif0 Ha mepeOdir rosoBHUX (i3i0JI0TiYHHX HpolLe-
CIB Y POCIMHHOMY OPraHi3Mi, MiJIBULYIOTh CTIMKICTh 10 €KCTPEMAILHUX KIIIMATUIHIX
YHHHUKIB, IIKITHUKIB 1 XBOPOO, 3HWKYIOTH (DITOTOKCHYHICTh NeCTUIUAIB [3, c. 108].

OpxHi JOCTIIHUKY BKa3ylOTh Ha Te, IO MepeanociBHa 00poOKa HAaCiHHS PeryssaTo-
pamu pOCTY MOJIIIIIYE JTA0OPaTOPHY 1 MOJIBOBY CXOXKICTh, CIIPHUSE MIOTOBIIEHHIO cTE0E,
301IbIIy€ Macy HaciHHA 3 KOIHKY, Macy 1000 HaciHMH, KUTBKICHI Ta SIKICHI IMOKAa3HUKU
Bpoxarto [4, c. 173; 5, 132; 6, c. 108].

[HIIi BYEHI CTBEPIXKYIOTh, 110 OONPUCKYBAHHA IOCIBIB COHALIHMKY i yac Bere-
TaIlii peryIsaTopaMu POCTy TOCHITIOE aJanTHBHI 3MaTHOCTI POCIUH 10 HECIPUSITINBHX
KIIIMaTUYHUX YMOB Ta (hopMyBaHHIO 0111101 BpoxkaifHOCTI HaciHHA [7, ¢. 53; 8, ¢. 215].

Jlesiki HayKOBII MOETHYIOTH MEPENNOCiBHY O0OpOoOKY HAcCiHHS 3 OONPHCKYBaHHIM
MOCIBiB COHSIIHUKY B MEBHI ()a3u PO3BUTKY, aKLIEHTYIOUH YBary caMe Ha TAKOMY 3aCTO-
CyBaHHI piCTpEryoounx pedoBrH. JloBeeHo, 10 nojBiitHe 00poOieHHs (HACIHHS +
pocinrHa) 3a0e3meunio 301TbIICHHAS AiaMmeTpa Komuky, Mmacy 1000 HaciHuH Ta ypoxkai-
HICTH TiOpuAiB COHSIIHUKY [9, c. 100; 10, c. 82].
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ITix yac mocmimkeHb OUTBIIOCTI HAYKOBIUB BHUSBICHO IMIMPOKY TOUTHBHY JIIO pery-
JSITOPIB POCTY POCIMH Ha TPOLIECH PO3BUTKY COHSIIHUKY. PicTperysaTop cpusioTs He
TUIBKU POCTY NPOAYKTUBHOCTI, aJie ¥ MiIBUILYIOTh IMYHITET POCIMH A0 HECTIPUATINBUX
YUHHUKIB IPUPOAH, 3aXBOPIOBAHb, 3HIKYIOTh (DITOTOKCHUYHICT NeCTHIHAIB. ToOTO, OTpH-
MaHHS BHCOKHX YPOXKaiB COHSIITHUKY MOYKJIMBE JIMIIE Y pa3i KOMIDIEKCHOTO 3aCTOCYBAaHHS
CY4acHHX TiOpHUIiB, QYHIIMIIB, PETYIATOPIB POCTY Ta AKICHUX arpOTEXHIYHUX 3aXOiB.

ITocranoBka 3aBAaHHs. MeTOI0 HAMINX JOCIIIKECHb OyJI0 OIIHUTH €(PEeKTUBHICTh
BIUIMBY (DYHTIIUIIB 1 PETyIATOPIB POCTY Ha BPOXKAWHICTh Ta SIKICTh HACIHHS COHSIII-
Huky B [IpaBoGepexxnomy Jlicocreny Ykpainu.

Buxnan ocHoBHOro marepiajay pociaizxenHsi. HaykoBuii momyk BinOyBaBcs Ha
nonsix binonepkiBebkoi TOCIHITHO-CENEKIiHHOT cTaHIii [HCTUTYTY OGloCHEepreTHYHUX
KyJBTYp 1 LyKpOoBUX OypsikiB. BupoOHMUMI HOCHi] 3aK/Iagaiy B JaHLli CiBO3MIHU: Hap
3afHATUN — O3WMa TIIEHUISI — COHSINHUK. Y JIOCTiAi BHIPOOYBald Taki BapiaHTH:
1) xouTpoik; 2) ¢pyurinua Porxikyp BAYER (Hopma Butpatm — 1 n/ra); 3) dyHrimun
Cmnit DEFENDA (0,5 n/ra); 4) dyurinua-mopdoperynsatop Apxitekt BASF (1,5 n/ra);
5) perynstop pocty Kanbma AITAMA (0,5 ni/ra).

Po3mimeHHsI BapiaHTIB — CICTEMaTHYHE, TOBTOPHICTh — TPHPA30Ba, OOJIIKOBA MIOIIA
JocaigHol AinsHkM — 1 ra. [lomepeaHUKOM COHAIIHUKY Oyia MIIEHUIS 03UMa COPTY
Axtop. CrioctepexeHHs 1 BigOopH npod MPOBOIVIIH BiAMOBITHO 0 3arajbHONPHHHS-
To1 MmeTonukw [11].

BuciBamu riopug HK Kowai (Syngenta) MyHKTUpHHM CIOCOOOM 3 IIMPHHOIO
Mikpsas 70 cM HaBICHOO 4-X PSAIKOBOIO ITHEBMATHYHOIO ciBalikoro Mater Macc.

CiBOy COHAIIHUKY 32 HOPMHU BHUCiBY 62 THC. IIT./ra’y 2022 p. MpoBOAMIN 7 TPaBHS,
y 2023 p. — 4 tpaBHa. Cxoau 3’ siBuinncs BianosigHo 18 i 14 tpasus. ¥ 2022 p. rycroTta
CXOJIiB CTaHOBMJIA 57 THC. MIT./Ta (TIOJIEOBA CXOXKICTE — 91,9%), y 2023 p. — 55 THC. mIT. /T2
(momeoBa cxoxicTh — 88,7%). Ypomomx Bererarii mociBu ABidi OOMPHUCKYBaIH PO3UH-
HOM IIpernapariB 3rigHo pexoMeHpanii: nepme —y 18 cranii BBCH (¢a3a 8 nucrtka),
npyre —y 55 cranii BBCH (¢a3a 3ipoukn) [12, c. 370].

Hacranns ¢asu 8 muctkiB Bignmiuene 20 gepHst 2022 p. i 15 wepBus 2023 p.; Biamo-
BiZIHO (ha3u 3ipouku — 21 mumnHs 1 16 nunHs; da3u UBiTiHESL — 2 cepnHs i 27 nunHg; Gazu
nocturanHs HaciHHg — 10 BepecHs 2022 p 1 5 Bepechs 2023 p.

VY mpoueci AOCHIIXKEHb BpPaxoBYBajld MOTOAHI YMOBH, HPOBOAMIM OlOMETpUYHI
BuMipH 20 pOCIMH y TPUPA30Bii TOBTOPHOCTI HA 3a37aJIETiAb 3aKPIIUICHUX JUITHOUKAX
mwiomrero 10 m? (14,3 x 0,7 m). 36upanu Bpoxkail COHAMHUKY y (a3i MOBHOT CTHIIIOCTI
HACIHHS METOIOM TOUITHOYHOTO OOMOJIOTY CEJICKIIMHAM KOMOaitHOM ZURN 150 3a
6e3nomoBoi noroau 12 BepecHs 2022 p. 1 24 Bepecus 2023 p. 3i0paHe HAaCIHHA 3BaXy-
BaJIU 1 epepaxyBany Ha 6a3ucHy BOJIOTICTh (8%) Ta HasIBHY 3aCMi4EHICTb.

TeMmepaTypHuid peXHM Ta OIAagd 3a BeTCTAIlifHUN TIepio]] COHSITHUKY
y 20222023 pp. xapakrepu3yBajiucsa IEBHUMHU KOJUBaHHAMHU Y MOPiBHAHHI 3 Garato-
piYHMMU MOKa3HUKamu (Tabm. 1-2).

CepenHi Temneparypu y KBiTHi 1 TpaBHi 2022-2023 pp. Oy/Iu HIDKYHMH, a B USPBHI —
JIEII0 BUIIUMHU 3a KIIMaTu4Hy HOpmy. JIMNeHs Mo pokax AOCTiIKEeHb BUSBHUBCS MPO-
XOJIOAHIIINM, a CepIeHb — TEIUTINM 3a OaraTopiyHui mokasHuUK. Y BepecHi 2022 p.
Temreparypa Ha 2,3 °C Oyma menmor, a B 2023 p. — Ha 3,6 °C 6inbimoro 3a cepeHi
OararopiyHi BEJTMUYNHU.

¥ kBiTHi 2022 p. cocTepirascs MeBHUIN NediluT omaaiB, Toal K y KBiTHI 2023 p. BOHH
csraim 285% 1o cepenHboi Oararopiunoi HopMu. Y TpaBHi 2022 p. cymapHa KUTBKICTb OT1a-
niB cranoBwia 35,1 MM, a y TpaBui 2023 p. — nume 11,8 MM 3a Hopmu — 53 MM. Masto foutis
BUIAIAJI0 TakoX B uepBHi 2022 1 2023 pp. — Bianosiguo 32,2 i 34,2 MM 3a HOpMH 66 MM.
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Tabmuis 1
TemnepaTypa noBiTps 3a BeretauiiiHuii nepioa COHSIMHUKY
(3a nanumu BinouepkiBcbKkoi MeTeopoJioriyHoi cTaHiil)
Temmeparypa, * C
Micstui Jexanu Cepenns Cepenns
1 2 | 3 3a Micsinb Gararopiuna
2022 p.
Ksitenn 7,0 6,5 10,8 8,1 9,6
TpaBens 12,8 14,9 15,6 14,4 15,4
UepseHn 20,2 20,3 20,9 20,4 18,8
JIutieHp 21,8 17,3 21,2 20,1 20,5
CeprieHb 19,8 20,9 22,1 20,9 19,7
Bepecens 12,4 12,8 11,3 12,1 14,4
2023 p.
Kgitenn 7,0 8,8 10,1 8,6 9,6
TpaBens 10,9 16,5 17,5 14,9 15,4
YepseHb 18,3 18,9 19,9 19,0 18,8
JIumieHp 20,7 20,7 19,6 20,3 20,5
Ceprienp 21,4 22,2 23,0 22,2 19,7
Bepecens 17,2 17,7 19,1 18,0 14,4
Tabmnurs 2
KinbkicTs onanis (Mm) 3a BererauiiiHuii nepiox kBacoui
(3a nanumu BislonepkiBcbkoi MeTeopoJioriuHoi cTanmii)
Onagu, MM
Micsui Jexanu Cyma Cepenni
1 2 | 3 3a Micslb OararopiuHi
2022 p.
Ksitens 14,0 42 18,6 36,8 41
TpaBens 0,0 2,7 324 35,1 53
YepBeHb 3,2 0,4 28,6 32,2 66
JIumieHp 0,6 58,6 0,4 59,6 73
CeprieHb 47,4 30,8 0,0 78,2 50
Bepecens 28,2 34,6 20,6 83,4 54
2023 p.
Ksitenn 75,2 32,8 8,8 116,8 41
TpaBenb 0,0 0,0 11,8 11,8 53
YepBeHb 3,4 7,4 23,4 34,2 66
Jlunenn 32,6 15,8 57,8 106,2 73
CeprieHb 6,8 0,2 1,2 8,2 50
Bepecens 1,4 9,4 0,0 10,8 54
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Jluneesi onaau y 2022 p. cranoBwin 59,6 mm, y 2023 p. — 106,2 MM (HOpMa —
73 mMm). Y ceprHi 1 BepecHi 2022 p. onaau B 1,5 pa3u nepeBUIyBaiv cepeHi Oararo-
pivHI MOKa3HUKH, TOAL SIK y i k Micsui 2023 p. ciocTtepiraBes ix roctpuid aedinut —
8,2 1 10,8 mm 3a kiiMatnyHOi HopMHu 50 1 54 MM BiZIIOBiTHO.

3a pe3ynbrataMu MPOBEACHUX J0CIIIKSHb MOKEMO B1JICTE)KUTH 3MiHY BHCOTH POC-
JIMH COHSIIHUKA BIPOAOBK BEreTallii Ta BILIUB 00pOOKU POCIUH AOCIiIKYBaHIUMH TIpe-
napaTamu Ha iX BUCOTY (Ta0u. 3).

Tabnwust 3
JIuHamMika BHCOTHM POCJIMH COHSINIHMKA 32J1€KHO
Bi/l BHeCEHHS IOCJII/)KyBaHUX Mpenaparis
. . Bucora pocaun 3a ¢penodazamu, cm
BapianTn nocainy - - —
8 1ucrkiB 3ipoukn | HBiTinns

2022 p.
Konrposnb 136,9 184,1 189,0
Domikyp 137,1 186,4 185,5
Crutit 133,5 183,7 185,3
ApxiTexT 130,8 173,4 177,3
Kanema 131,0 172,7 173,7

2023 p.
Kontpons 134,7 197,6 203,0
domikyp 134,7 193,5 193,3
Crutit 129,5 192,1 192,7
ApxiTekr 105,8 157,6 162,8
Kanpma 115,4 169,7 167,9

UYepes nocynunuBi yMoBY TpaBHsA-4epBHS 2022 p. i, ocobmmBo, 2023 p. picT pociauH
COHSIITHMKA BiOyBaBcs Ayxe moBiibHO. Tak, y 2022 p. 12023 pp. BHUcOTa pOCIIUH y ¢asi
8 NHCTKIB MO BapiaHTax AOCHiqy konuBajacs B mexax 130,8-137,1 1 105,8-134,7 cm
BignoBigHO. [Ipy 11bOMY HalilMeHINIa BHCOTa POCIWH BiJMidueHa 32 BUKOPUCTAHHS MOP-
(operynaTopa-hyHrinuaa ApXiTeKT, a Hail0iIbIa — Ha KOHTPOJI 1 Ha BapiaHTi 3 QyH-
rinuaom Pomikyp.

[Ticyst MUITHEBUX JOIIIB BUCOTA POCIWH MOMITHO 30UIBITHIIACS 1O BCIX BapiaHTaXx.
Tak, y 2022 p. BucoTa pociuH y ¢asi 3ipouku KomuBanacs B Mexax 172,7-186,4 cm,
y 2023 p. — B Mmexkax 157,6-197,6 cM. MiHiMasibHi TOKa3HUKY 3aikcoBaHi Ha BapiaH-
Tax Apxitekt i Kanpma, a MakcumanbHi — Ha BapianTi 3 doiikypom 1 Ha koHTpO:i. Ha
MOYaTKy LBITIHHS PICT POCIMH y BUCOTY MO 000X POKaxX JOCIIIKEHb MOMITHO YTOBiIb-
HHBCA, a Ha BapiaHTax 3 @oinikypoM i KaapMoro HaBiTh Jemo 3HU3WIACS Y MOPiBHIHHI
3 (hazoro 3ipouku. Y 2022 1 2023 pp. mijg yac UBITIHHS HaiO1IbIIa BHCOTA POCIUH BiMi-
yeHa Ha koHTpodi — 189,01 203,0 cM BignoBigHo; HaliMeHna y 2022 p. crioctepiraiacs
3a BUKOpUCTaHHsA perynaropa pocty Kanema — 173,7 cm, a 'y 2023 p. 3a 3acTocyBaHHA
Apxitekty — 162,8 cM.

VY cepenHbOMY 3a ZIBa POKH JOCIHIIKCHb HAHOLIBIIA BHCOTA POCIUH CIIOCTEpira-
nacst Ha KoHTponi: ¢daza 8 muctkiB — 135,8 cm, daza 3ipoukn — 190,9 cm, daza 1Bi-
TiHHA — 196,0 cM. He3HayHe 3MEHIIICHHS BUCOTH POCIWH Yy TIOPIBHSAHHI 3 KOHTPOJIEM
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criocTepiranocst Ha BapianTax i3 Domikypom i 31 CruriToM. 3a BUKOPHCTaHHS PEryis-
Topa pocty Kanbma BrcoTa pociiiH 3a (pa3zamu po3BHTKY CTaHOBHIIA BinoBiaHO 1232,
171,21 170,8 cMm. HaliHIKIUMH BHSBUIIACS POCIMHHM 32 3aCTOCYBaHHS MOP(OpPEryJis-
topa—dyHrinuna Apxitekr: ¢aza 8 nuctkis — 118,3 oM, da3za 3ipouxu — 165,5 cm, daza
usitiaasg — 170,0 cM (puc. 1).

250
200 W KoHTposb
m donikyp
150
Cnnit
100 - ApxiTeKkT
W Kanbma
50 -
O .
da3za 8 nmcTkis (10 da3a 3ipoyku (25 dasa uBiTiHHA (10
NINNHA) NINNHA) cepnHsA)
CepegHe 3a 2022 - 2023 pp.

Puc. 1. Bnaus docniosicysanux npenapamis Ha 8UCOmMy pOCIUH, CM

OnHUM 3 TOJOBHHX €JIEMEHTIB ()OPMYyBaHHsI BPOKAIO COHAIIHUKY € AiaMeTp KOIIUKY.
JiaMeTpu KOIIWKIB BUMiproBaiu IBidi: y ¢a3i usitinas (10 cepmHs) iy ¢asi moctu-
raHHs HaciHHA (5 BepecHs). [IpoBeneHi moCHiKeHHS MMOKa3ail KOJMBAHHS 32 Jliame-
TPOM KOIIUKY 3aJIKHO B IMPOBEICHUX 00POOOK POCIHMH JIOCHIHKYBAaHHUMH Tperapa-
Tamu (Tadm. 4).

JiameTp Kxomuky mix yac nBiTiHHA y 2022 p. mo BapiaHTax JOCHTiAy KOJIUBAaBCS
y Mexkax 16,3—17,2 cm, y 2023 p. — 19,4-27,7 cm. HalimeHImuii giaMeTp KOUIHKY IO
pOKax JOCHiPKeHb BiIMi4YeHHH Ha KOHTpOII, a HaWoOinpmmii — y 2022 p. Ha BapiaHTi
3 ApxitektoM, a 'y 2023 p. Ha BapiaHTi 31 CIUTITOM.

Ilig wac mocTWraHHS HACiHHA JiaMeTp Komuky y 2022 p. KOIMBaBCS y Mexax
22,3-23,5 cM, y 2023 p. — B mexkax 22,2-34,3 cMm. HaiimeHmmii giaMeTp KOLIMKY
y 2022 p. BUSIBUBCSI Ha BapiaHTi 3 ApXiTEKTOM, HAHOLIBIINIA — Ha BapiaHTi 3 DOTiKypoMm.
VY 2023 p. MiHIMaTBHHN JiaMeTp KOIIHUKY 3aikcOBaHO Ha KOHTPOIII, 2 MAKCUMAJIbHHAN —
Ha BapiaHTi 31 CrutiToM.

ITpoBeneHi MOCTiKEHHS MOKA3alHd, IO y CEPeIHBOMY 3a JABa POKH JIOCTIIKEHB
HaMEHIITHIA zuaMeTp KOIHKY y (ha3u UBITIHHS 1 TOCTUTAHHS HACIHHS BUSBUBCS Ha KOH-
Tpomi — 17,8 1 22,6 cM BinnmosinHo. Ha iHIIMX BapiaHTax IOCIHiAY IiaMeTp KOIIUKY 3a
3a3HaYeHUMH (Pa3amu BiAnoBigHO cTaHoBUB: Domikyp — 18,2 1 24,2 cMm, Crit — 22,0
28,5, Apxitekt — 20,2 1 23,2, Kansma — 18,4 1 24,9 cm (puc. 2).
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Tabnuus 4
BnumB gocaigxyBaHux npenaparis Ha JiaMeTP KOIIHUKY, CM
. . JiameTp komuky 3a penopazamu 36iJbIIeHHS
BapianTn gocainy — .
[BiTinas | JOCTUTAHHSHA aiaMeTpa KOUUKY
2022 p.
Kontpounb 16,3 23,0 6,7
Domikyp 17,0 23,5 6,5
Crutit 16,3 22,8 6,5
ApXiTeKT 17,2 223 5,1
Kambma 16,4 23,0 6,6
2023 p.

KonTpoins 19,4 22,2 2,8
Domikyp 19,4 24,9 5,5
Crutit 27,7 343 6,6
ApXITEKT 233 242 0,9
Kampma 20,3 26,7 6,4

30

25

20 B KoHTponb

15 m donikyp

= Cnnit
10
W ApXiTeKT
5 m Kanbma
0
da3sa uBiTiHHA (10 cepnHs) dasa gocturaHHa (5 BepecHs)
CepepaHe 3a 2022 - 2023 pp. ‘

Puc. 2. Bnaus docnioscysanux npenapamie Ha Oiamemp KOULUKY, CM

Haiibinpire 36impm1yBaBcs AiaMeTp KOIIMKY MpH 3acTocyBaHHI (yHrinuay Crutit
i perynstopa pocty Kambma, iX miameTp Bim ¢a3u LBITIHHS 10 (a3u JOCTUTAHHS
HaciHHs 30UTbImMBCs Ha 6,5 oM. [Ipu BHecenHi ¢yHTinumry Domikyp AiaMeTp KOLIHUKY 3a
1iel ske mepion 301IbIIMBCS HA 6 CM, a Ha BapiaHTi 3 MOPPOPEryIITOPOM-(YHTIIIHI0M
ApXiTekT — Ha 3 cM.

VYpoxaliHiCTh HaCiHHS COHSILIHMKY IO POKaXxX JIOCII/PKeHb 3ajexkaa BiJl MOTOAHUX
YMOB Ta €(EeKTUBHOCTI [Iil TOCHIKyBaHUX Tpenaparis (Tabm. 5).

VY 2022 p. oTpuMaiy BUCOKY BPOKaHHICTH HACIHHS COHSIIHHKY, SIKa KOJHBAJIacs
B Mexax 4,14-4,88 1/ra 3 MiHIMyMOM Ha KOHTPOJIi i MAKCHMYMOM Ha BapiaHTi 3 MOp(o-
perynsitopoM-yHrinumaom ApxiTekt. CaMme Ha IbOMY BapiaHTi Ma€EMO JIOCTOBIPHUH MPH-
pict ypoxaitnocti. Y 2023 p. BpokaifHiCTh HACIHHS 110 BapiaHTaX JOCITITy BHSBUIACS
HIKYO010 — 3,14-3,49 T/ra 3 HAMEHIIO BETMYMHOIO HA KOHTPOJIi Ta HAO1IBIIO — 32
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BUKOpUCTaHHS ApxiTekty. IIpoTe, bOro poKy omep’kaHO JOCTOBIpHMH IPHUPICT ypo-
»kaifHOCTI Ha BapiaHTax 3 DojikypoM, CIUTiTOM Ta APXITEKTOM.

Tabmuns 5
YpoxkaliHicTh COHSIIHUKY 3aJ1€5KHO Bijl 3acTocyBaHHA QyHTiNAIB
i peryasitopis pocrty, T/Ta

Bapiantn Poku pocainxeHb Ipupicr

D0CJixy 2022 2023 Cepengne T/Ta %
Konrpoms 4,14 3,14 3,64 0 0
Domikyp 4,34 3,42 3,88 0,24 6,6
Crit 4,20 3,42 3,81 0,17 4,7
ApXiTeKT 4,88 3,49 4,18 0,54 14,8
Kamsma 4,30 3,31 3,80 0,16 4,4
HIP, 0,24 0,24

VY cepemHpoMy 3a IBa pOKH AOCIHIIKCHb HAWBHIIA BPOXKAHHICTh OTpHMaHa Ha Bapi-
aHTi 3 MmopdoperymnaropoM-pyHringom Apxitekt — 4,18 1/ra. Huwxdoro BoHa Oyna Ha
iHmmx Bapiantax: @omikyp — 3,88 1/ra, Crutit — 3,81 1/ra, Kanema — 3,80 1/ra; koH-
Tpoib — 3,64 1/ra. [IpupicT ypoKalHOCTI HACIHHS COHSIIHHUKY 3a 3aCTOCYBaHHS ApXxi-
TekTy craHoBUB 0,54 1/ra a6o 14,8% y nopiBHsHHI 3 KOHTpoaeM. Ha iHmux BapiaHTax
BiH BHSIBHBCS 3Ha9HO MeHIM: Pomikyp — 0,24 1/ra (6,6%), Crutit — 0,17 1/ra (4,7%),
Kanema — 0,16 1/ra (4,4%).

Cepen CTpYKTYpHHX Ta SIKICHUX [TOKa3HUKIB HACIHHS COHSIITHUKY BH3HAYaJId Macy
1000, HaTypy, BOJIOTICTh Ta BMICT JXHUPY. BOHM 3MiHIOBaJHCS 3aJI€)KHO BiJ] TIOTOTHUX
YMOB 1 3aCTOCYBaHHS JOCIIKYBaHUX Hpenapartis (Tadi. 6).

BaxnuBuM CTPYKTYpHHM MOKAa3HUKOM YpOXkato COHSIIHUKY € Maca 1000 HaciHuH,
IO XapaKTepU3ye 3aIrac y HACiHHI OKUBHUX pedoBrH. Maca 1000 HaciHUH € TOCHTH
CTaOUTFHIM MOKA3HUKOM 1 TCHETUYHO OOYMOBIICHUM, aJieé BOHA MOXKE 3MIHIOBATHCS IIiJT
BIUIMBOM TIOTOJHUX YMOB Ta arpoTeXHIYHUX 3axoAiB. Ha xoHTpomi maca 1000 HaciHuH
BUsIBHAJIACS HAaWMEHIIIOKO 110 poKax Jociimkenb. Haltbinbira maca 1000 HacinuH cdop-
MmyBanack y 2022 p. 3a 3actocyBaHHs MopdoperynsTopa-pyHrinuma ApXitekT — 54,85 T,
a'y 2023 p. 3a BUkopucTaHHs peryistopa pocty Kanema — 57,46 1.

VY cepeaHpOMy 3a JIBa POKH JIOCIHIKeHb HaiimMeHma maca 1000 HaciHuH Oyna Ha
koHTpoIi — 50,85 T, Ha IHIIWUX BapiaHTaX BOHA KoiMBayiacs B Mexax 53,58-56,10 r i3
MaKCHMYMOM 3a BUKOPUCTAHHS MOp(OperynsTopa-gpyHrinuaa ApxiTexT.

MeHIIor HaTypa HaciHHS COHSIITHUKY BHSIBHJIACS y OiJbII PIBHOMIPHO 3a0e3meue-
HOMY BoJiororo 2022 p., Ha KOHTPOJII BOHA cTaHoBMIA 366,9 1/11, Ha BapiaHTi ApXITEKT —
382,0 r/n. binbmmmM 1iei mokasHuk OyB y 2023 p. 3a 00poOKky NOCiBYy APXiTEKTOM, BiH
nopiBHIOBaB 428,0 1/, Ha KoHTpoJi — 367,8 1/11. 3MiHa HATYpH HACIHHS 110 POKax JIOCITi-
JUKEHb CBIIYUTH MPO 3HAYHY 3aJIEKHICTh LIbOTO MOKAa3HHUKA BiJl TOTOJHUX YMOB.

VYV cepenHbOMy 3a JIBa POKH JOCIHIHPKCHb HAiOibIa HATypa HACIHHS COHSIIHUKY
BUSBJICHA Ha BapiaHTi 3a 3aCTOCYBaHHs Npenapary Apxitekt — 405,0 r/i. MeHtrn Beu-
YUHHM HaTypU HACiHHs cIOCTepiraiucs Ha iHmmx BapianTax: @omikyp — 380,3 r/m,
Kanpma — 375,8, Crit — 372,6, koHTpons — 367,4 /1.

Bostoricte HaciHHS Tepen 30MpaHHAM BpPOXKAKO COHSIIHUKY y 2022 p. KoJWBa-
nacst y Mmexax 8,50—-8,80%, y 2023 p. — y mexax 5,53-5,70%. Taka pi3HHLS 110 pOKax
JOCTIJDKEHb TOB’SI3aHa 3 MOTOXHUMH yMoBamHu: y 2022 p. BepeceHb OyB IOLIOBUM,
ay 2023 p. — gyxe cyXum.
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Tabmuus 6
CTpyKTYpHI Ta sIKiCHi MOKA3HUKH BPOKAK0 COHSINTHUKY
3aJIesKHO BiJ 3acTocyBaHHs PyHriumMaiB i peryasTopis pocty
lila(}’c‘;';;“ 2022 p. 2023 p. Cepenne Tpupicr
Maca 1000 HacinuH, T
Kontposnp 49,85 51,85 50,85 0
Dorikyp 52,42 54,74 53,58 2,73
Crutit 51,70 54,98 53,34 2,49
ApXIiTeKT 54,85 57,35 56,10 5,25
Kanema 51,06 57,46 54,26 3,41
Harypa naciuus, /1
KonTtpons 366,9 367,8 367,4 0
Dormikyp 374,7 385,9 380,3 12,9
Crutit 361,7 383,5 372,6 5,2
ApXIiTeKT 382,0 428,0 405,0 37,6
Kanema 365,3 386,4 375,8 8,4
Bosoricts Haciuus, %
Kontpons 8,50 5,53 7,01 0
Donikyp 8,70 5,63 7,16 0,15
Crutit 8,30 5,63 7,21 0,20
ApXiTeKT 8,63 5,70 7,16 0,15
Kansma 8,73 5,66 7,19 0,18
YMmicT Kupy B HaciHHi, %
KonTpons 49,17 50,23 49,70 0
Domikyp 50,07 51,63 50,85 1,15
Crutit 50,13 51,06 50,60 0,90
ApxiTekt 49,17 52,10 50,63 0,93
Kanema 49,83 51,46 50,64 0,94
YMmoBHui 30ip ounii, T/ra
Konrpounp 2,03 1,58 1,80 0
Dorikyp 2,17 1,76 1,96 0,16
Crutit 2,10 1,74 1,92 0,12
ApxiTekr 2,40 1,82 2,11 0,31
Kanema 2,14 1,70 1,92 0,12

VY cepemaboMy 3a JiBa POKH JOCIIKCHb HAMEHIIIa BOJIOTiCTh HACIHHSI BiMiUueHa Ha
KoHTpomi — 7,01%, Ha iHIIMX BapiaHTax Lieil MOKa3HUK KoJIUBaBcs B Mexax 7,16—7,21%.
[TpupicT Bosmorocti o BapiaHTax J0CIiTy Y TOPIBHIHHI 3 KOHTPOJIEM OIIOCEPEIKOBAHO
CBITYHTH MPO OUTBIINI BMICT B iIXHBOMY HAaCiHHI BOJJOPO3YMHHUX OUTKOBHX CHONYK, SKi
3HIKYIOTh MATPHUHHUN MTOTEHLIAN KJIITHH 3apoka. ToOTo Take HaCciHHS 3MOXe Kpalle
BOHMpATH BOJIOTY 1 IPOPOCTATH 3a TOCTPOTo NeDiluTy 11 y IPYyHTI.
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Sk moKazajM pe3ynbTaTH AOCIIIKEHb YMICT KUY B HACIHHI COHSAIIHUKY KOJUBABCS
0 poKax IOCIIPKEHb Ta BapiaHTax. Haibinpma Horo KUIBKICT BU3HaYeHa y 2023 p.
3a BHKOPHCTaHHS Mopdoperynsaropa-pynrinumaa Apxitekt — 52,10%, a 'y 2022 p. — 3a
00po0Oku mociBy ¢yHnrimumom Crorit — 50,13%.

VY cepemHbOMY 3a JIBa POKH JOCTIDKCHb JBOPA30BE OONPHCKYBaHHS IIOCIBIB
COHALIHUKY (QYHTILIMAAMH 1 PEryIsaTOpaMHu POCTYy 30UIBLIMIIO ONHHICTD HACIHHA 10
50,60-50,85%; Ha KOHTpOIII el ToKa3HUK fopiBHIOBaa 49,70%. ToOTO0, MpHpicT KUpy
B HACiHHI 0 BapiaHTax gocuigy craHoBuB 0,90—-1,15% y mopiBHSHHI 3 KOHTPOJIEM.

[IpoBesneHi po3paxyHKH CBig4aTh MPO MO3UTHBHUUA BIUIMB JIOCIHIPKYBaHOTO elie-
MEHTY TeXHOJIOTii Ha yMOBHUi1 30ip omii. Haitbinemmm Bin OyB y 2022 p. 1 KonmuBaBcs
Bix 2,03 T/ra Ha KOHTpOMi 10 2,40 T/ra Ha BapiaHTi 3 ApXITEeKTOM. Y OUIBII MOCYIILIH-
Bomy 2023 p. yMOBHHUI BHXiJ] 0J1ii OyB MEHIITNM 1 KoiuBaBcs Bix 1,58 1/ra Ha KOHTpOITI
1o 1,82 1/ra 3a BUKOpHCTaHHS APXITEKTY.

VY cepenHBbOMY 3a JIBa POKH JOCHIKCHh HAHOUTBIIAN 301p 0J1ii 07iepKaHo 3a 3aCTo-
cyBaHHs MopdoperyasTopa-¢yHrinuaa Apxitexkry — 2,11 1/ra. Menmuii 30ip oii oTpu-
MaHO Ha BapiaHTi 3 ¢yHrimuroM Pomikyp — 1,96 1/ra. Oysrimun Ciit i peryasTop
pocty KanbMma 3a6e3neumsii omHakoBUi 30ip omii — mo 1,92 T/ra, a HaMEHIIMM BiH
BUSBUBCA Ha KOHTpoi — 1,80 1/ra.

VY mijomy, CTPYKTYpHI Ta SIKiCHI MIOKa3HUKW HACiHHS Bpokato 2023 p. Manmu Ok
BUCOKI mokazHUKH Macu 1000, HaTypu Ta ONIHHOCTI, a TaKOXX MEHIIY BOJIOTICTH
y nopiBHAHHI 3 ypoxkaem 2022 p. Lle moB’s13aH0 3 TOCTpUM Je(hilIUTOM BOJIOTH Y CEPIIHI
i BepecHi 2023 p.

BucHoBku i mpono3umii. TakuM yuHMM, HaHOUTBIIMKA e(EKT BiJ BHECEHHS Ha
MOCIBU COHSAILIHUKY JOCHIIPKYBaHHX IIpenapariB MaB Mop(operynsarop-(yHrinun
APpXITEKT, IKHA HE JIAIIE 3aXHIaB POCIHHH Bl 30yJHUKIB XBOpOO, aie it 3a0e3neuyBan
Kpallliid BIATIK MPOAYKTIB (POTOCHHTE3Y 3 JUCTKIB Y HACIHHS.

B ymoBax IpaBo6epexnoro Jlicocteny YkpaiHu mpu BUPOLyBaHHI HACIHHS COHSIII-
HUKY BUPOOHHYHHMKAM PEKOMEHIYEMO BHKOPHCTOBYBATH MOp(hOperyiasTop-QyHTiun
Apxitekt (BASF), sikuit ynpomoBxk TBOX POKiB 3a0€3MIE€UUB TOCTOBIPHUH MPHPICT Ypo-
JKaro Ta ICTOTHO MOJIMIIUB HOTO SAKICHI MOKa3HUKH.
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MILENIANBbHUN PICT | CKNEPOLIANTbHA NMPOAYKTUBHICTb
FPUBA RHIZOCTONIA SOLANI - 3bYAHUKA YOPHOI NAPLLI
ABO PU3OKTOHIO3Y KAPTOMJII

Padkoecnka I".I1. — acnipaHmka kaghedpu gpimonamonoaii

imeHi akademika B.®. MepecurkiHa,

HaujioHanbHut yHisepcumem biopecypcig i npupodokopucmysaHHs1 YkpaiHu
Mikoscbkuli M.A. — d.c.-2.H.,

doueHm kaghedpu imonamornoeii imeHi akademika B.®. NepecurikiHa,
HaujioHanbHut yHisepcumem biopecypcig i npupodokopucmysaHHs1 YkpaiHu

OoHi€io 13 HAUOIbUL POZNOBCIOONCEHUX | WIKIONUBUX XBOPOO KAPMONTL € YopHa napuia abo
pu3okmorios. 3axeoprosanns euxiuxae epud Rhizoctonia solani J.G. Kiihn. OchosHumu cumn-
MOMaMU nposiey X60poou Ha pOCIUHAX KAPMONL € HEKPOMUUHI NIAMU, WMPUXYEAMOCN KOPUY-
HEGO20 abo MEMHO-KOPUUHEE020 KONbOpY HA CMONoHax, cmebaax i napocmxax. Ha nosepxii
0ynv0 2pub ymeopioe CKAEPOYIL, W0 € CKYNUeHHAM Miyeniio 2puba. Ypajceni poCiunu MojCymo
giocmasamu y pocmi, 6 snymu. 3a cunbHo2o ypaoicenns, 6100ysacmucs 3acubens cxoois, wjo
npu3600ums 00 ix 3piodcenus. Bmpamu epoosicaro npu indikysanui namo2eHom mModxcyms 00csi-
eamu 0o 30 %. Busuenns Oionociunux ocoonusocmeti 2puba € 8ax3CIUBUM Paxkmopom po3pooxu
mexHonoeii saxucmy pociut. J{isi 00CHONCeHH eKono2ii ma 0iono2ii namoeeny axiCiusum
€ 11020 KYIbMUBYBAHHS iN VIlro HA HCUBUNLHOMY cepe0osuwi, sike 3a0e3neuyeano 6 inmeHCUsHUl
picm miyenito ma opmysarisi MOPHORIOSIUHUX CIMPYKMYP — CKAepoyiis. Y ybomy docniodicenti
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HABEOEHO Pe3VIbmamu 6NIUGY NONCUBHUX Cepedosuly HA WEUOKICb pocmy 2puba ma ymeo-
pennst ckaepoyiie. Excnepumenmu nposoouniu y npooieMuii HayKogo-00CaiOHIU 1abopamopii
«Mixonoeii i ghimonamonoziiy xageopu gimonamonozii Hayionanvnozo yHieepcumemy biope-
cypcis i npupodokopucmysannsi Ykpainu. I3onam R. solani 6ys eunyuenuil 3 ypasicenux 0ynvo
Kapmonii. ¥ pobomi docnioxcysanu picm ma po3eumox epuba Ha HACIYNHUX NOHCUBHUX Cepeo-
08UYAX: KAPMONIAHO-2TIOKOZHOMY a2api, 8i6CAHOMY a2api, 0804€80MY azapi, 2ON0OHOMY az2api,
cepedosuwyi Yanexa-/Joxca ma xapmonnanomy azapi. Odepoicani pe3yrbmamu 3aceiouun, wo
ONMUMATLHUMU NOJNCUBHUMU CEPe008UUamMU 0I5 KyIbmugyeanns epuoa R. solani y nabopamop-
HUX YMOBAX € GIBCAHUL Ma 06804esull azap. Bonu 3abesneuysanu iHmeHcuerull picm miyeniro ma
Gopmyeanns ckaepoyiie namoeeny. Haubinowa ix KinbKicmvs ymeoprosaniacs Ha GI6CIHOMY Ma
06ouesomy azapi — 8ionosiono 343 ma 194 wmyk na wawxy Ilempi.

Knrouogi cnoea: kapmonas, epub, wopna napuia, nOJICUSHI cepedosuiyd, Miyerianrbhull picm,
cKaepoyii.

Radkovska H.P., Pikovskyi M.Y. Mycelial growth and sclerotic productivity of the fungus
Rhizoctonia solani — the cause of black scurf of potatoes

One of the most widespread and harmful diseases of potatoes is black scurf or rhizoctoniosis.
The disease is caused by the fungus Rhizoctonia solani J.G. Kiihn. The main symptoms of
potato plant disease include necrotic spots, streaks of brown or dark brown color on stems and
shoots. The fungus forms sclerotia on the surface of tubers, which are clusters of its mycelium.
Infected plants may exhibit stunted growth and wilting. In severe cases, seedlings may perish,
leading to thinning. Crop losses due to pathogen infection can reach up to 30%. Understanding
the biological characteristics of the fungus is a crucial factor in developing plant protection
strategies. For the study of the ecology and biology of the pathogen, it is important to cultivate
it in vitro on a nutrient medium, which would ensure the intensive growth of mycelia and the
formation of morphological structures — sclerotia. This study presents the results of the influence
of nutrient media on the growth rate of the fungus and the formation of sclerotia. The study
was conducted in the problematic research laboratory “Mycology and Phytopathology” of the
Department of Phytopathology of the National University of Life and Environmental Sciences of
Ukraine. An isolate of R. solani was isolated from infected potato tubers. In the work, the growth
and development of R. solani was studied on the following nutrient media: potato-glucose agar,
oat agar, agar vegetable, starvation agar, Chapek-Dox medium, and potato agar. The obtained
results proved that oat and vegetable agar are the optimal nutrient media for the cultivation of
the R. solani mushroom in laboratory conditions. They ensured the intensive growth of mycelium
and the formation of sclerotia of the pathogen. The largest number of them was formed on oat and
vegetable agar — 343 and 194 pieces per Petri dish, respectively.

Key words: potatoes, fungus, black scurf, nutrient media, mycelial growth, sclerotia.

IMocranoBka mpodaemu. Kapromns (Solanum tuberosum L.) € ofgHier0 HaAHOLIBII
MOUIMPEHUX CIIbCHKOTOCIIONAPChKUX KYIBTYp, ska 3a0e3nedye IIoOanbHy NpOmo-
BONIBY Oe3mieky [16]. Ykpaina 3aiiMae deTBepTy MO3UINIO Cepell CBITOBUX BHPOOHUKIB
KapToILTi, a 33 CIIOXKUBAHHAM MPOAYKTY Ha OJHY JIOAUHY — Apyre micue [1]. LlinHicTh
KapTOIUTi 3yMOBJICHA BUCOKMMH XapdOBHUMH SIKOCTSIMH Ta BMICTOM BiTaMiHy C, Kaiiro,
MIKpOEJIEMEHTIB, OpPTaHIYHHX 1 HeopraHiyHuX pedoBuH [10]. BomHouac HasBHICTH
MOKUBHUX PEYOBUH Y OyIb0ax € CIPUATIUBUM CyOCTPaTOM JUIsl PO3BUTKY Pi3HUX MATO-
TeHiB, SIKi MPU3BOIATH O BTPATH BPOXKAKO Ta MOTIpIIeHHS Horo sxocti [2]. OxHiero
13 HAWOLTBI PO3MOBCIOPKEHUX XBOPOO, SIKI MOXKYTh 3aBIaBaTH 3HAYHOT IIIKOJIU KapTo-
IUTi, € YOpHA Mapiua abo pu30KTOHI03. BTpatu Bpokaro MpH ypaxeHHi POCIHH MOXKYTh
cranoButd 10 30 % [11]. [latomorito BukmKae rpud Rhizoctonia solani J.G. Kiithn
(Thanatephorus cucumeris (A.B. Frank) Donk.). Bin iH(}ikye pi3Hi YaCTUHH POCIHHU
KapTOIUIi Ta BUKJIMKAE MOABY CUMIITOMIB XBOPOOHM Ha Oynbp0ax, MapocTKax, KOpEeHsX,
cTonoHax i crebnax [13]. R. solani mpoTsIroM TPHUBAIOTO Yacy MOXKE BIKHBATH B IPYHTI
a00 B POCJIMHHHUX 3aJIMIIKaX Yy BUNISAII MILIEiFO Ta CkieporiiB [17]. J{1s BUBYEHHS eKo-
norii Ta 6iozorii rpu6a Horo KyIsTUBYIOTH in Vitro. BoqHouac picT i pO3BUTOK ATOTEHY
3aJICKHTH BiJ] PI3HUX MOKUBHHUX CEPENOBHIIL [6].

AHaji3 ocraHHix pocaimkennb i myomikamiii. Huszka HaykoBIIB y CBOiX po0o-
Tax PO3KPHUBAIOTH BIUIMB PI3HOTO CKIAAY MOXHBHHUX CEPEJOBHIL HA PIiCT MILENIiI0 Ta
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(dhopmyBaHHs ckiepomiiB R. solani. 30kpema, B SKOCTI ONTHMAaJIbHOTO CEpPEIOBHUINA
MOPS/ 3 KAPTOTUISTHO-JIEKCTPO3HUM arapoM TaKOK BKa3y€ThCs IHTCHCHBHHHI picT Trpuda
Ha arapu30BaHOMY CEPEOBHILI 3 KyKypya3stHuM OopoiiHoM [3]. Cepen necsat Kyib-
TYpPaJIbHUX CEPEAOBUIL KapTOIUITHO-ICKCTPO3HUH arap 3a0e3ledyBaB MaKCHMAIbHUH
pict minenito (60,10 MM), TO/I SIK MAKCHMAJTBHUH PO3MIp CKIIEPOIIiiB OyB 3adiKcOBaHHIA
Ha arapu3oBaHoMYy cepenoBuili Piwapna — 4,95 mm [15]. Takoxx BkasyeTbes, 10 Kap-
TOIUISHO-AEKCTPO3HUH arap 1 MOPKBSIHHI arap 3a0e3nedyBasid HalKpaImui pict rpuoa,
30KpeMa JliaMeTp KOJIOHIM CTaHOBHB BianoBimHo 90 MM Ta 76,73 MM yepe3 10 aHiB
micng iHokyssnii [13]. JocnigHuku BigMidalOTh MaKCUMAaJbHUM pajialbHuil picT R.
solani Ha MOpKBsIHOMY arapi yepe3 168 roauH micist iHOKyasIii cyoctpary [9]. Cepen
IOCTIDKEHNX IMOXUBHUX cyOcTpariB — cepemoBumle Piwapma ta arap Yameka-/lokca
Oynu onTUMaIbHUMU JUIA pocTy R. solani, i301b0BaHOTO 3 pociuH Vigna mungo L [4].
Haifintencusnime ckneporii R. solani AG 3 ¢popmyBammcs Ha arapi i3 COI0I0BO-IPixk-
JOKOBUM EKCTPAKTOM 1 KapTOIUISHO-JIEKCTpO3HOMY arapi jis R. solani AG 2-1 [14].
Haii0inbmmit pagiansHuit pict rpuda R. solani BiAMidaau Ha HOXKUBHOMY CEpPEIOBHIII
CV8 — 8,9 cm® i3 hopmyBaHHAM HaWOLIBIIOT KiTBKOCTI CKiepoliiiB — 203 Ha 28 neHb
iHKyOyBaHHs rpuba [7].

BuBuenns acnexTiB Mopdoiorii Ta exosorii i301aTiB rpuda R. solani, BUITy4eHUX
3 Pi3HUX POCIMH-TOCHOAAPIB, MPOBOAATH Ha arapi Bakcmana [12], kapTOIUIsIHO-IIEKC-
TPO3HOMY arapi [8] Ta iHIIKMX MOXXUBHUX CyOCTparax.

Jna npoBeneHHs 1a00PaTOPHUX OCIIHKEHBb 01070TiT Ta 0COOMMBOCTENH PO3BUTKY
rpuba abo Horo MTyYyHOTO pO3MHOKEHHS HEOOX1THO MiAOHpaTH ONTHMAIbHI YMOBH JUIS
pocty wminenito. [ToKUBHI cepeloBHINA € OCHOBOKO IS MPOBEICHHS IIMX JIOCIIIKEHb,
TOMY TIpU 1X BUOOpi HEOOXiTHO OPiEHTYBAaTUCh HA HASABHICTH CKIIAJOBUX KOMIIOHEHTIB
y TOMY YH iHIIOMY PETiOHi, CKJIaJHICTh IIPUTOTYBaHHs CepelOBUINA Ta e(heKTHBHOCTI
JUISL POCTY MIIIei0 Ta (pOPMYBaHHs CKJICPOMIiB. Y IIbOMY JOCITIKSHHI TPOBOIMIH
BUIPOOYBaHHS €(EKTUBHOCTI OKUBHUX CEPEIOBUILL, SIKi PO3MOBCIOKEHI Y BUKOPHC-
TaHHI Ha TepuUTOpii YKpaiHu.

IMocTanoBka 3aBaanHs. JlocmimkeHHs npoBoawiauch y 2023 pori y npoOiaeMHii
HayKOBO-JOCTiHIN naboparopii «Mikonorii i ¢iTonaronorii» kadeapu Qironaronorii
HamionansHOTO yHiBepcHTETY OiopecypciB i IPUPOAOKOPUCTYBaHHS YKpaiHH.

I'pud R. solani Bury4yamu 3 ypaxxeHuX Oynp0 KapTorwii. s boro BiTOKpEeMITIOBAIIN
CKJIEPOIIii, SIKi MOBEPXHEBO JIe3iH(IKYBAIU Ta y CTEPUIBHIX YMOBaX, PO3MIIIyBaJIU HA
KapTOIUISTHO-TIIFOKO3HUH arap B yamiku [letpi. Hagani ix iHKyOyBamu B TepMOCTATi IIPo-
TSTOM TPBOX 10 3a Temrieparypu 22° C [S], micis 4oro 3 Kparo KOJIOHIT YUCTOT KYIBTypH
Mineniit rpuba nepeciBany Ha KapTOIUITHO-TIIIOKO3HUM arap y vamku [lerpi. Minemii
rpuba iHKyOyBanmu Tpu 100u. Hamami /uis MOCTaHOBKM €KCIIEPHUMEHTY 3a JOMOMOTO0
71a00paTOPHOTO CBEp/IJia JiaMETPOM 5 MM, 3 Kparo KOJOHIT BUPi3aiy MilleTialbHi JTUCKH,
SK1 pO3MIIIYBaJIK y LEHTp Jamku [leTpi 3 ZOCHIIKYyBaHIM MOXUBHUM CEPEIOBUIIIEM.
Y poOoTi TOCTIKYBaI PICT Ta PO3BUTOK R. solani Ha HACTYITHUX TOXKUBHUX Cepel-
OBHIIAX: KaPTOIUITHO-TIMIOK03HOMY arapi (K['A) (rmoko3a — 20r, arap-arap — 20 1, kap-
tormst — 200 1, Boma — 1000 mu); BiBcsiHOMY arapi (BA) (BiBcsni mnactiBii — 100 T,
arap-arap — 10 1, Boga — 1000 mn); romogHomy arapi (I'A) (Boma — 1000 mu1, arap-arap —
20 1); oBoueBomy arapi (OA) (tomatnuii cik — 100 mu, arap-arap — 17 r Bona — 900 mu1,
CaCO, — 5 1); arapi Yanexa-Jlokca (AY-/I), (cymim Yaneka Jlokca — 20 r, arap-arap
20 1, Boma — 1000 mu1); kapTorsiHoMy arapi (KA) (xapromst — 200 1, arap-arap — 20 T,
Boma — 1000 mo).

Jocnig mpoBOAMIN Y YOTUPHUKPATHOMY MOBTOpeHHi. [HOkynboBaHi damku [lerpi
iHKyOyBaJM B TepMOcCTaTi 3a Temmeparypu +22° C. Yepes koxHi 24 T0A. BUMipIOBaIN
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niamerp kojoHid. Takoxk Big3Hayanu 4ac modatky (opmyBaHHs ckieporiiB. Yepes
20 ni6 BU3HAYAIM XapaKTep 1X po3MilleHHs], TIPaXoByBaJH iX KUIbKICTh 1 BAMIPIOBAJIA
nmiamerp [15].

BukJjiag ocHOBHOro martepiajy J0CTiIzKeHHs1. YCi JOCIiKyBaHi MOXUBHI cepe-
JIOBHIIA 3a0e3edyBalid MilemianbHuil pict R. solani (puc. 1). Ha nepmry 100y Kyib-
TUBYBaHHS JiaMeTp KOJIOHIH rpuba craHoBUB: 18 MM — Ha BiBCSHOMY arapi, 7 MM — Ha
KapTOIUITHO-TIIIOKO3HOMY arapi, 23 MM — Ha KapTOIUISTHOMY arapi, 10 MM — Ha arapi
Yamneka-J/{okca ta 28 MM — Ha OBOYEBOMY arapi. 3a BiIMiYeHHI MPOMIKOK Yacy picT
MILIEJTII0 Ha TOJIOHOMY arapi He crioctepirascs. Ha npyry 100y iHKyOyBaHHA JiaMeTp
KOJNOHIA R. solani Ha mocmimKyBaHHX cepenoBux OyB y miamasoni 2042 mwm. [lpu
IIOMY BiIMIY€HO PIiCT TprOa HA TOJOAHOMY arapi. AHaji3 JWHAMIKH POCTY MaTOTeHY
Ha TpeTio 100y 3aCBiAUYMB MaKCUMAaJIbHUI JiaMeTp KOJIOHIH y BapiaHTaX i3 OBOYEBHM,
BIBCSTHMM Ta KapTOIUITHUM arapom, A€ JiaMeTp KOJIOHii CTAaHOBHB BiINOBiIHO 75, 69 Ta
65 MMm. Ha iHIMX DOCTI/PKYBaHHUX CEPEIOBHUINAX JaHWUN NMOKAa3HHK OyB y MeXax Bif
15 MM (ronoanuii arap) no 49 mm (arap Yaneka-Jlokca). Ha yetBepty 100y KyJabTHUBY-
BaHHA R. solani, niametp mimenito rpuda Ha Pi3HUX MOKUBHUX CEPEIOBHUINAX CTAHOBUB
23—85 mMM. HaiOiipIn i1HTCHCHBHUH PICT BIAMIYEHO Ha KapTOIUISHOMY (82 MM), OBO-
geBoMy (85 MM) Ta BiBcsiHOMY arapi (85 mwm). [lemo noBipHIMME picT rpuda crnocTe-
piraBcs Ha KapTOIUITHO-TJIFOKO3HOMY arapi Ta cepenopuili Yaneka-/lokca, ne piamerp
KOJIOHIH CTaHOBMB BiamoBigHO — 63 Ta 64 MM. Ha romomHomy arapi kosoHii R. solani
Oynu B miametpi 23 MM.

TloxuBHI cepenoBHILA
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Puc. 1. Juuamixa pocmy miyeniro epuba R. solani na pizHux nojicusHux cepedosuiyax
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[ToxxuBHE cepenoBHINE BIUIMBAJIO Ha 3a0apBieHHs Minenito R. solani (Tabm. 1).
Ha BiBcssHOMY, OBOUeBOMY arapi Ta arapi Yaneka-/lokca mineniii OyB OiI0-KOBTHH.
Ha xapToIUIssHO-TIIIOKO3HOMY Ta KapTOILUITHOMY arapi — CBITIO-KOpu4HeBHA. Miremiit
rpuba Ha TOIOTHOMY arapi — po30pHid, Maike HEOMITHHIA.

Ha xapromnsHo-TiIIoKO3HOMY arapi Ta arapi Yameka-Jlokca mo4atok GpopMyBaHHS
CKJIepoLiiB BiIOyBaBcs Ha 4eTBEPTY A00y iHKyOyBaHHS (Tabi. 1). Ha iHImMX noxuBHUX
CEpEeIOBUIIAX BOHH YTBOPIOBAIHCS 3 HIOCTOI H0OM KyJIBTHBYBaHHS Ipuba. Xapakrep
PO3MIIIIEHHS CKIIepoIiiB (Tabu. 1, puc. 2) Ha MOXXUBHUX CEPEJOBUIIAX OYB HACTYITHHM:
cybnepudepiiHuM — Ha BiBCSHOMY arapi, nepudepiiiHuM — Ha OBOYEBOMY arapi, LieH-
TpaJIbHAM — Ha KapTOIITHO-IIIIOKO3HOMY arap Ta arapi Yameka-/lokca Ta HepiBHOMIp-
HUM — Ha KapTOIUITHOMY arapi.

Ta0muus 1
BB nmo:kMBHHUX cepeqoBHII HA (POPMYBaHHS CKJIepouiiB rpudom R. solani
KinbkicTb
Touarox Xapakre ckiepouiiB | iamer
IloxuBHe Kounip YTBOPEHHS p P P P
A po3MileHHs Ha OHY | CKJIEpOWiiB,
cepeioBHIIe Minesiro CKJIeponiiB/nooa
iHkyGyBanns CKJIepomiiB YAUIKY MM
Herpi/mT.
Omimo- cy0-
BA . 6 ., 343+24 2,15+0,3
YKOBTHI nepudepiiiae
KA CBITIO- 4 LeHTpasbHe 71+4 4,6+3.0
KOpHYHEBHIT
KA CBIIO™ 6 HepiBHoMipHe | 4543 2,1320,1
KOPHYHEBHIT
6mino-
- + +
AY-IT OB 4 LEHTpaIbHe 8145 2,97+0,2
A TIPO30PHIA - cieport - -
BiACYTHI
OA Guizo- 6 nepuepiiine | 194419 2,6£0,0
KOBTHH

CepenoBuile KyTbTHBYBaHHS R. solani Majo CyTTEBUH BIUTUB Ha (hOPMYBaHHS CKIIe-
pouiiB. Haii6inbima iX KidbKiCTh yTBOpPIOBAJIACS Ha BIBCSHOMY arapi — 343 IIT./damky
[letpi. Ha oBoueBomy arapi ¢opmysamocst 194 mr./gamky [lerpi. Ha cepemoBumi
Yaneka-J{okca, KapTOIUITHO-TIIIOKO3HOMY arapi Ta KapTOIUITHOMY arapi JaHW# IoKa3-
HUK CTaHOBUB BinoBinHO 81, 71 Ta 45 mt. YTBOpEHHS CKIEPOLiiB Ha TOJIOAHOMY arapi
HE CIIOCTepiraiy.

Po3mip ckieporiiB R. solani 3anexaB Bil IIOKHBHOTO CEPEIOBHINA Ha KOTPOMY Bif-
OyBasiocsi KyJabTUBYBaHHS Ipuba. Ha BiBCSHOMY, OBOUEBOMY Ta KapTOIUISIHOMY arapi
ckiepotii Oynmu apiOHUMHU, TiameTpoM BiamoBimHo 2,15, 2,6 Ta 2,13 MM, y To# 4ac,
SK Ha 1HIIUX TOKMBHUX CyOCTparax BOHH OyJH OUIBIIOr0 po3Mmipy. 30kpeMa, Ha arapi
Yanexka-Jlokca fiaMeTp JOCIiIXKYBaHUX CTPYKTYp CTaHOBUB — 2,97 MM. Ckieportii Haii-
OubIIor0 po3Mipy (OpMyBaHCS Ha KapTOILISHO-IACKCTPO3HOMY arapi Ta CTaHOBWIIN
B AiameTpi 4,6 MM.
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Puc. 2. 3acanvnuil suensnio kononiti epuba R. solani na piznux noscuerux cepedosuuyax:
a — Ha 207100HOMY azapi, 6 — Ha KAPMONIAHO-2IOKO3HOMY azapi, 6 — Ha azapi Yanexa-
Hoxca, 2 — na siecsanomy azapi, 0 — Ha KAPMONISIHOMY A2api, HC — HA 0804eBOMY a2api

BucnoBku i mpono3uuii. [TpoBeneHi nocmimkeHHs 3aCBiIMUMIH, 1O ONTHMAIb-
HUMH TIOKUBHAMHE CEPEIOBHIIAMH UIS KyJBTHBYBaHHS rpuba R. solani y maboparop-
HHUX YMOBaxX € BIBCSIHWI Ta oBO4YeBHMi arap. BoHu 3a0e3neuyBaiu iHTEHCHMBHHUH picT
MIIETII0 Ta YTBOPEHHS CKJICPOIliiB MaroreHy. 30KpeMa HalOibIa KUTbKICTh CKIIepO-
iiB GopMyBanacs Ha BiBcsHOMY arapi — 343 mTyku Ha Jamky [leTpi Ta Ha OBOYEBOMY
arapi — 194 wtyku Ha wamky Ilerpi. Cxiieporii HalGUIBIIOr0 PO3MIpY YTBOPIOBAIHCS
Ha KapTOIUITHO-JICKCTPO3HOMY arapi Ta CTAaHOBWJIM B cepelHboMy 4,6 MM y JIiaMeTpi.
BkasaHi )KMBWIIBHI CepeOBUINA MOKHA BHKOPHCTOBYBATH JJISI OTPUMAaHHS CKIIEPOLIi-
aNbHOI Macu MaTOTeHy MiJ] Yac CTBOPEHHS IITYYHOTO iH(eKLiitHOrOo (oHY.
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KYKYPYOA3A: EOEKTUBHI PILLEHHA A8 FAPAHTOBAHOI
PEHTABEJIbHOCTI (OrnAA0BA)

Peembo O.51. — k.c.-2.H.,

doueHm kaghedpu pociuHHUYMEa ma a2poiHxXeHepil,

XepcoHcbKull OepxasHull agpapHO-eKOHOMIYHUU yHieepcumem
Apcipiti 1.0. — 3006ysay suwoi ocgimu cmyneHsi dokmopa gpinocodpii,
XepcoHcbKuli depxxasHuUll azpapHO-€KOHOMIYHUU yHieepcumem

Y cmammi nasedeno cmpykmypy cywacno2o ckiady SimuuzHAHUX i 3apyOincHux 2iopudis
KYKYpyo3u 6 Jlepocasnomy peccmpi copmis pociun, npuoamuux 0o nowupents @ Ykpaini, ma
OCHOBHI NepCneKmMueHi HaNPAMKU 8 celeKyii Yiei Kynbmypu.

3a ocmanni 30 poxis Kinbkicms 2ibpudie KyKypyosu, 3anecenux 0o Peecmpy copmie pociun,
npuoamuux O0Jis NOwuUpeHHs 6 Yxpaiui, 36invuunace y nonao 10 pasis.

Ha cvo200ni 0o [lepoicasnozo peecmpy copmis pociun Ykpainu 3aneceno 1537 2ibpudie
KVKYPYO3U PI3HUX 2PYN CMULOCMI | HANPSAMKI8 UKOPUCTIAHHSL.

Yacmrka eimuusnanux 2iopuodis y peecmpi na 2024 pix cxnadae 29% 6io 3a2anbHoi KitbKOCmi.
Y 2016 poyi wacmxa 2ibpudie eimuusnanoi cenexyii y peecmpi ckaadana 30,2%, i maxcumanvra
Kinvkicmov ceped nux (11,8%) cenexyii Incmumymy 3epnosux Kyaomyp. B ocmanni poxu 3pocio
YUCIO 3apPYOINCHUX KOMNAHIL HA pUHKY YKpainu i 8i0nogioHo, yacmka ix 2iopudis, wo 3HAYHO
RIOBUWUTIO KOHKYDEHYIIO HA PUHKY HACIHHS KYKYPYO3U.

Cmanom na 20 nromoeo 2024 poky, 6 nomounomy poyi 3apeecmposano 23 HOUx 2ibpudis.
YV 2023 poyi 0o [epacasnoeo peecmpy copmie pociun Ykpainu 3aneceno 236 nosux 2iopuois,
v 2022 poyi — 128 zibpudis, a y 2021 poyi — 188 2ibpudis.

Tiopudu KyKypyO3u nOGUHHI Mamu ROMYNHCHULL AOANMUSHUL NOMEHYIA, 30Kpema, 2iopudu
HOBUHHI MAKCUMATILHO MONEPYSamu He2amusHi oakmopu, wo CynpoGooICy0ms UPOOHUYMBEO —
600HI Mma memnepamypi cmpecu.

Cmeopenns 2iopudie KyKypyo3su 3 HU3bKOIO 30UPATIbHOIO 60102ICII0 3ePHA OOUH 3 MemOoOi8
SHUDICEHHSL 3ampam npu UPOOHUYMEI NPOOYKYii, o 0COONUBO AKMYATbHO 8 YMOBAX PUHKOBOT
eKoHoMiIKU. B cmpykmypi 3ampam na eupowjyeanus 3eprna KyKypyo3u umpamu Ha 00CYUly68aHHsl
3epua ckaaoaiomv 38—48% 6i0 ycix sampam. Tomy niobip 2idpuoa 3 weUOKOI0 8010208i00a4er0
3MEHWUMb GUPOOHUYI BUMPAMU HA OOCYUWLYSAHHS 3ePHA MA NPUWSUOWUMb YAC CYWIHHA ma
mepMminu 360py ypodcaro.

Hacmynuum piwennsiv 0ns 30inbuieHHs peHmabensHoCmi 8UpOWY8anHs KyKypyo3su € 6UKO-
PUCTAHHS PEMOHMAHMHUX 2IOpUdis, SIKI XapaKxmepuzyromscs OLbulor npooyKmMUSHicmio, Kpa-
WO AKICMIO 3epHA | 8e2eMAmMuUHUX OpP2aHi8, CYMMEBO GIOPISHAIOMbCA IO 36UHAUHUX DOpM
BUCOKOIO CIMIUIKICMIO 00 YPAdICEHHS XBOPOOAMU, NOUKOOICEHHA WIKIOHUKAMU Ma XapaKmepusy-
JOMbCs BUULOTO CIMTUKICIIO 00 SUTISLCAHHSL.

Knrwwuosi cnosa: xykypyosa, 2iopudu, cenexkyis, 8010206i00aud, peMOHMAHMHA KYKypyo3d,
eghexm «stay greeny.

Revto O.Ya., Arsirii 1.0. Corn: effective solutions for guaranteed profitability

The article provides an overview of the structure of modern domestic and foreign corn
hybrids in the State Register of plant varieties suitable for dissemination in Ukraine, as well as
the main promising directions in the breeding of this crop. Over the past 30 years, the number of
corn hybrids included in the Register of plant varieties suitable for dissemination in Ukraine has
increased more than 10 times.

Currently, there are 1537 corn hybrids of different maturity groups and utilization directions
included in the State Register of plant varieties in Ukraine.

The share of domestic hybrids in the registry for 2024 is 29% of the total number. In 2016,
the share of domestic hybrids in the registry was 30.2%, with the highest number (11.8%) coming
from the selection of the Institute of Grain Crops. In recent years, the number of foreign companies
in the Ukrainian market has increased, leading to a higher share of their hybrids, significantly
increasing competition in the corn seed market.
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As of February 20, 2024, 23 new hybrids have been registered in the current year. In 2023,
236 new hybrids were added to the State Register of plant varieties of Ukraine, in 2022 —
128 hybrid:vv, and in 2021 — 188 hybrids.

Hybrid corn varieties should have strong adaptive potential, particularly they should be able
to tolerate ne, ativiifactors accompanying production such as water and temperature stress.

Creating hybrids of corn with low grain moisture content is one of the methods of reducing
production costs, which is particularly relevant in market economy conditions. In the cost
structure of growing corn, expenses for grain drying make up 38—48% of all costs. Therefore,
selecting a hybrid with fast moisture release will reduce production costs for grain drying, speed
up the drying time, and harvest deadlines.

Another solution to increase the profitability of corn cultivation is to use ever-bearing hybrids,
which are characterized by higher productivity, better grain and vegetative organ quality,
significantly differ from conventional forms with high resistance to diseases, pest damage, and
higher lodging resistance.

Key words: corn, hybrids, selection, moisture retention, ever-bearing corn, «stay greeny.

IMocranoBka npo6aemMu. 3epHOBE TOCHOAAPCTBO € OCOOIMBOIO TaTy33[0 arpompo-
MHCJIOBOTO KOMIUIEKCY, III0 BH3HAYa€ B CYYaCHHX YMOBaX PiBEHb PO3BHTKY BCHOTO
arpapHOro cexropa ekoHoMiku Ykpainu. Cepen 6a30Boi CUTBCHKOTOCTIONAPCHKOL TPO-
JYKIIii, sika TapaHTye MpPOJOBONBUY Oe3MeKy KpaiHH, 3epHO KYKYypyA3u 3aiiMae oco-
omuBe Micue. lle 3yMOBICHO BHHATKOBO Ba)KJIMBHM HOTO 3HAYEHHSIM OC3IOCEPEIHBO
JUISL BUTOTOBJICHHS BUCOKOKAJIOPIHUX MPOIYKTIB XapuyBaHHS Ta KOPMIB.

VY cydacHHX yMOBaxX € aKTyaJbHUMH IMUTAHHS 3HWKEHHS BHPOOHWYMX BHTPAT 32
BUPOIIYBAaHHA TiOpHIIB KyKYpyA3u. A TMiIBUIIUTH PiBEHb S(PEKTUBHOCTI CLIBCHKO-
TOCIOIaPCHKOTO BUPOOHHIITBA MOJKHA 3POCTAaHHSM BPOKaHHOCTI 38 paXyHOK aarnTariii
riépuis 10 yMOB BHpoITyBaHHS [1].

IMocranoBka 3aBmaHHs. 3aBIaHHAM OyJ0 MPOAHANI3YBaTH CTPYKTYpPY CYy4acHOTO
CKJIaJy BITUM3HSHUX 1 3apyOi’KHHX TiOpHIiB KyKypya3u B [lep>kaBHOMY peecTpi COpTiB
POCIHH, IPUIATHUX A0 MOMIMPEHHS B YKpaiHi, Ta OCHOBHI HEPCIEKTHBHI HAIPSIMKH
B CEJICKIII 1i€1 KYJIBTYPH.

Marepianu Ta MeTOAU I0CHiIKeHb. AHani3y101H/I 1 y3araJbHIOIOUH pesynbrar,
3aCTOCOBYBAJIHMCS MaTepiaiy BIACHUX AOCHTIKEHb, TaHi JlepxasHoro peectpy COpTIB,
NPUAATHUX JJIs HOMIMPEHHs B YKpaiHi, JaHi CTATUCTUYHUX MaTepialiB, MaTepiai Hay-
KOBO — MyOMIIMCTHYHKX MyOITiKaliil Ta HayKOBUX BHIAHb.

Bukmnax ocHoBHOro Marepiamy nociaimkennsi. Kykypya3a — me omHa 3 Halmo-
mﬂpeHime KYIBTYp y CBITI, sIKA XapaKTEPU3YEThCS YHIBEPCAIBHICTIO BUKOPHUCTAHHS
1 BHCOKOIO BPOXKAHHICTIO. BOHA BHKOPHCTOBYETHCS SIK HPOXOBOIBYA KY/IBTYpa, KOPM
IUTS TBApUH, a TAKOX B HpOMI/ICJIOBOCTl TUTS BI/Ip06HI/II_ITBa OiomamnmBa. I3 3aponKiB KyKy-
PyA3H BUPOOIISIOTH OJIif0, IO Ma€ JIiKYBaJIbHI BIACTUBOCTI. I3 cTebern i 00ropTok Kada-
HiB BUTOTOBJISIOTH TAImip, KieH, ¢papou, mTyuHy cMony Tomno. Kykypyna3a Mae Bennke
3Ha4YEHHS B CUILCBKOMY I'OCIIOAAPCTBI 1 € BaXKJIMBOIO CKJIaJJOBOIO YaCTHHOIO OaraTrhox
KyJIBTYpHHUX CUCTeM. BoHa Moxe OyTH BHpOIIleHa B PI3HUX KIIIMAaTHYHUX YMOBAax 1 Ma€e
BEJIMKHIA TOTEeHLI1al A5 3a0e3eueHHs Mpo0BOIbCTBA 1 eHeprii. Hapasi y cBiTi ciocTe-
piraeThCsl HAJUTAIIOK IIi€T 3ePHOBOT KYJIBTYPH, YPaXOBYIOUH peKopaHUH ypoxaii y [1iB-
JeHHii AMepuli Ta Benuki nepexifani 3anacu y CLIA. BpaxoByrouu Te, 1110 B AMepHIi
JieprKaBa IMiITPUMYE TOTaIIIMI BUPOIILYBaHHS KyKYPYI3H, y €BPOII TAKOXK € MiITPUMKa
JUTSL BUPOOHUKIB KYKYPY/I3H, TOXK YKPaTHCHKUAM arpomiImpueEMCTBAM, SIKi pO3PaXOBYIOTh
TIJIBKU Ha BIACHI 3yCHIUIS, JOBOJII BAXKKO KOHKYPYBAaTH B CO0IBAPTOCTI 3 BUPOOHUKAMHU
IHIIUX KpaiH, 10 MAIOTh Kpally MATPUMKY Y Ll 4aCTHHI.

3a cjoBaMU YKpalHCBKHX arpapiiB, TOdka 0e330HMTKOBOCTI JJIs TOCIIOAApCTB, SKi
BUPOLIYIOTh KYKypY/3y, Ha CbOTOHI CTAHOBUTH MPUOIM3HO 6—7 T/ra. [y oTpuMaHHs
TaKoi BpOXKalHOCTI MOTPiIOHO BpaXOByBaTH HU3KY CYIyTHIX YAUHHUKIB, Ha SKi HE MOXKHA
HE 3BaXkaTH [2].
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Kykypyza3a € ogHi€io 3 HaifO1IbII BOIOTOMIOOHUX KyJIBTYp 1 3HAUHUM YMHOM IIiJiaa-
€TBCSI CTPECOBHM SIBUILAM, III0 HETATUBHO ITO3HAYAETHCS HAa BPOXKAMHOCTI.

YV cBITOBIH cenekuii JOCATHYTO MakCUMyMYy IIOIO BPOXAHHOCTI TiOpuAiB KyKy-
PYA3H, i BBAXKAETHCS 10 MOTEHITiaN TiOPHUIIB YCiX CENEeKIIMHNX KOMIaHii nepedyBae
MPAKTUYHO Ha OJHAKOBOMY PiBHI. | JIy’ke BaKIIMBHM HAIpPSMOM CENEKIHHOT poOoTH
€ anmanrauig riOpuaiB 10 yMOB BUPOILYBAaHHS, MOCWJICHHS 1HIIMX XapaKTEepUCTHK —
BOJIOTOBIJ1a4a, XOJIOAOCTIHKICTbh, IKICTh 3€pPHA, 30KpeMa yMICT OiJika 4i KpOXMaJIro.

3a octanHi 30 poKiB KiJIbKICTh T1IOpUAIB KYKYPYI3H, 3aHeCeHHX 10 Peectpy cop-
TiB POCJIMH, IPUJATHUX JJIs OLUIUPEHHA B YKpaiHi, 30inpmunacs y noHag 10 pasis

(puc. 1) [3, 4].
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Puc. 1. Kinbkicmo 2ibpudie KyKypyO3u, 3aHeceHux 00 0eplcA6HO20 PEECMpPY
COpMIig poCiun, o poKam

Cranom Ha Jirotuit 2024 poky 110 Jlep:kaBHOTO peecTpy COpPTIB pPOCIIMH YKpaiHu 3aHe-
ceHo 1537 ri0puaiB KyKypyn3u pisHHX TPYIl CTUIVIOCTI 1 HAPSMKiB BUKOPUCTaHHS [4].

YacTka BiTUM3HSIHHX TiOpuaiB y peectpi Ha 2024 pik ckmamgae 29% Bix 3araib-
HOT KiJibKocTi (puc. 2). Y 2016 pori yacTka riOpuIiB BITYUU3HSAHOI CeNIeKIii y peecTpi
cknagana 30,2%, 1 MakcuMainbHa KUIbKicTh cepen Hux (11,8%) — cenexuii IncTuTyTY
3EPHOBUX KYIBTYD. B ocTanHI poku 3pOcio YHCIIO 3apy61>KHHx KOMIIaHil Ha PHHKY
VYkpainu 1 BIAMOBITHO, YacTKa iX TiOpHUIB, IO 3HAYHO IiJBHUIIIIO KOHKYPEHIIIO Ha
PHHKY HaciHHsI KyKypyn3u. Lle o6ymMoBitoe HeoOXiAHICTh 3Ha4HOT iHTeHCHpiKalii poOiT
BITYM3HIHHX 3aKJIaJIiB K B CEJIEKIIii, TaK, 0COOIMBO, B HACIHHUIITBI KYKypya3H [5].

Cranom Ha 20 rotoro 2024 poKy, B IOTOYHOMY POIIi 3apPEECTPOBAHO 23 HOBUX riOpH-
niB. Y 2023 poti 10 Jlep:kaBHOTO peeCTPY COPTIiB POCIHH YKpaiHu 3aHeceHo 236 HOBUX
riopuais, y 2022 porti — 128 ribpunis, a y 2021 porri — 188 ribpumis.

Cenekui€ero KyKypyn3u B YKpaiHi 3aiiMaeTbcsl MUTHH Ps] HAYKOBO-IOCHTITHAX YCTa-
HOB, y4OOBHX 3aKJaJiB Ta NPHUBATHUX MiANIPHEMCTB. [IpOBIAHUMM BITUM3HSIHUMHU
YCTaHOBaMH 3 CTBOPEHHS TiOpHIIB KyKypya3Hu € [HCTHTYT 3epHOBHX KynbTyp Hario-
HAIIBHOI akanemii arpapHux Hayk Ykpainu (102 ribpuan), [HetutyT disionorii pociauH
i renetnkyn HarioHanpHOT akanemii Hayk Ykpaiau (23 ribpunmn), epkaBHa ycTaHOBa
[HCTHTYT CLIBCHKOTO TOCTOmapCcTBa CTEMOBOi 30HM HamioHanmbHOI akazemii arpap-
HUX Hayk Ykpainu (40 ribpunis), [HnctutyT pociaunnunTsa im. B.S. KOp’eBa Harmio-
HAJIBHOI akajgeMmii arpapHux Hayk Ykpaiau (40 ribpumai), CenexkuifHO-TeHETHYHHN
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iHCTUTYT — HarionansHu IIeHTp HaCiHHE3HABCTBA Ta COpTOBHBUYCHHS (20 riOpuuis),
ToBapuCTBO 3 0OMEKEHOIO BiIIMOBiIaIbHICTIO «BceykpaiHChbKUI HAYKOBHHA THCTHTYT
cenekuii (BHIC)» (27 ribpuais), ToBaprcTBO 3 00MEXKEHOIO BiaNOBiganbHicTIO «Hay-
KOBO-AOCHITHUAN IHCTUTYT arpapHoro OizHecy» (16 ribpunai), HaykoBo-BupoOHMYE
depmepcrke TocronapctBo «KOMITAHISL MAIC» (63 ri6pumu), ToBapucTso 3 06Me-
skeHoto BianoBiganbsHicTio «YHI KOPH» (29 ri6puais), ToBapucTBo 3 00MeKeHOIO Bif-
nosigansHicTIO «KopreBa ArpicacHe Ykpaina» (54 ribpumam).

B BITYM3HSHA CEICKIIIs 1HO3EMHA CEIIEKIIIs

Puc. 2. Yacmra 2ibpudie Kykypyo3u eimuusHaHoi ma iHo3eMHol cenexyii, %

B ocTanHI poku 3pocTae yacTka riOpuaiB iHO3eMHOI cenekinii. Jlomnst 3apeecTpoBa-
HUX T10OpH[iB i1HO3eMHUX yCTaHOB cTaHOBHUTh. MoHcanto Texuomomxi JITH — 12,2%,
JIIMATPEIH IOPOII — 3,8%, Maicaxyp Cemanc — 3,8%, PAXKT 2u — 3,8%, 3AAT-
BAY JIIHII el'en — 2,5%, €Bpaiic Cemanc — 2,0%, Cunrenra Kpon Iporekmn A" —
2,0%, Hopt Amepikan [lnant Jxenerikc — 1,8%, @apm3aar Al — 1,7% Bin 3aranbHoOi
KUTBKOCTI T10pH/IiB.

TpeHau BUMOT JI0 TIOPHIIB KYKYPYI3H — YPOXKaHHICTh, BOJOTOBIIa4a, BiAMOBIb
Ha >kuBJeHHA. ['10puaM KyKypyA3u HOBHMHHI MaTd IMOTYXXHUN aJalTHBHUI NOTEH-
Iiai, 30Kpema, riOpuaM MOBUHHI MaKCHMalbHO TOJEPYBAaTH HETaTHBHI (haKTOpH, IO
CYIPOBOIKYIOTh BUPOOHHIITBO — BONHI Ta TemreparypHi crpecu. CenekiioHepamu
IactutyTy 3pouryBanoro 3emnepodctsa HAAH Vkpainy, B Tenepinniii gac [ncTutyTy
KIIIMaTHYHO OPiEHTOBAHOTO CilTbChbKOTO TocnionapctBa HAAH Vkpainu, cTBopeHi BUCO-
KOIIPOIYKTHBHI KOHKYPEHTOCIIPOMOXKHI TIOPUIN KYKYpPYI3H IHTCHCUBHOTO THUITY aJIall-
TOBAaHI JI0 JKOPCTKHUX arpoeKOJIOTIYHMUX YMOB CTENOBOI 30HH BHPOIIYBaHHS, 3 BUCOKHM
TCHETUYHO OOYMOBIICHHUM TMOTEHINIAIOM MPOIYKTUBHOCTI, JIOCTATHHOK CTIHKICTIO IO
OCHOBHHX XBOpPOO Ta IIKiTHHUKIB P 3POLICHHI, IIBHKOIO BOJIOTOBIIIAYCI0 3epHA IIPU
J03piBaHHI, SIKi 37aTHI €(EKTUBHO BUKOPHUCTOBYBATH 3pOIIYBaHY BOMY, MiHEpaJbHi
Makpo- i Mikpojo0prBa Ha GopMyBaHHs onuHHII Bpoxkato: Crenosuii (PAO 190); Cka-
nosebkuii (PAO 290), Ackania (PAO 320), Inrynsckuii (PAO 350), Azo (PAO 380),
Kaxoscrkuit (PAO 380), [Mpumopcrkuii (PAO 420), Yonrap (PAO 420), Kp 9698
(DAO 420), Apadat (PAO 430), Bopuchen 600 CB (DPAO 550) Hopromop (PAO 250),
OneukiBebkuit (PAO 280); Tponka (PAO 380), Taspuuanka (PAO 380); ['ines (PAO
420), JTamacan (PAO 430), Bipa (PAO 450) [6].
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OcTaHHIM 4yacoM YKpaiHCBKi (epMepH CHelialbHO OOUPAIOTh COPTH KYyKypyIA3u
3 HIxIrM PAO 3 01HiI€I0 KOHKPETHOO METOIO — 3MEHIITNTH BUTPATH Ha CymIiHHs. Buko-
pUCTaHHS TiOpUAIB KyKypYI3H 3 IIBHIKOIO BOJOTOBiAauelo MpHU JO3piBaHHI € €KOHO-
MIYHO JIOLIJTBHUM 3aCO00M E€KOHOMIl eHepropecypciB mija dac 30MpaHHs BpOXKalo Ta
MiATOTOBKY I'PYHTY IIiJ1 HACTYITHI KyJABTYpH [7].

CtBopeHHS TIOpHIIB KYKYPYA3U 3 HU3BKOIO 30MPAIGHOIO BOJIOTICTIO 3€pHA — OJWH
3 METOJIiB 3HIKCHHSI 3aTpat IPH BUPOOHMIITBI IPOAYKILii, III0 0COOIMBO aKTyaIbHO B yMO-
BaX PUHKOBOI €KOHOMIKH. Ha ChOTOAHINIHINA JICHh BOJIOTOBI/JIa4a 3€pHa CTalla OJHHM
3 HaWBaXKIUBIMUX (PAKTOPIB EKOHOMIYHOI €()eKTUBHOCTI BUPOIIYBaHHS KyKypym3u [8, 9,
10]. Y nportieci 103piBaHHS 3epHO KyKYPYA3H MIICUXAE 3 Pi3HOIO MBUAKICTIO, KA MTOCTY-
TIOBO 3HIDKYETHCSL. ToMy mmi yac BU3HAUCHHS CTPOKIB 30MpaHHs BPaxOBYIOTh CEPEIHbO-
Jo6oBy BostoroBignauy: 0,8—1,2% mpu Bonorocti 3epHa 35-40%:; 0,5-0,7% (30-35%) ta
0,3-0,4% (25-30%) [11]. A mocmimkernsmu M.S. Kupma Ta iHIIHMX BCTAHOBIIEHO, IO
IUTS IPOTHO3YBAHHSI CTPOKIB TO3piBaHHS Ta 30MpaHHs MPOIOHYIOTHCS MTOKAa3HUKH Cepel-
HBOJI000BOT BOJIOTOBI 1Ayl 3epHa B Mexax 0,89-0,94%, 0,67-0,89% i 0,53-0,73% — s
riOpHIIiB paHHBOCTHUITIOI, CEPEAHBOPAHHBOI 1 CepeqHbOCTHIIOI rpynH [12].

Kpampmu 3a BOJIOTOBIIIaue0 BBAXKAIOTHCS TIOPHIN KYKypyI3H i3 3yOOBHIHHM
TUTIOM 3€pHA Ta TOHKUM CTPHXKHEM — AiaMeTpoM a0 26 MM. Ha mBHIKiCTH BOJIOTOBIf-
Jladi Ta BOJIOTICTh 3epHa MpH 30MPaHHI BILTUBAIOTH MIOTO/IHI YMOBH, Yac MOCIBY, TYCTOTa,
JKUBJICHHS, TACTKOBE BUKOPUCTAHHS (QYHTIIMIIB Ta iHII (akropu [13].

B cTpykrypi 3aTpar Ha BUPOILYBaHHA 3€pHA KYKYpYyA3d BUTPATH Ha JTOCYIIyBaHHSI
3epHa ckianaTb 38—48% i ycix 3arpar. Tomy miabip riOpuaa 3 IIBUIKOO BOJIOTOBII-
Jader0 3MCHIINTh BUPOOHUYI BUTPATH Ha JOCYIIYBAaHHS 3¢pHA Ta MPUIIBUALIATE Yac
CYIIIHHS Ta TEPMiHH 300py ypoXkKaro.

Cepen IIHHMX O3HAK BiJ[3HAYAIOTh 1 TaKy BaKJIHMBY O3HAKy, SK PEMOHTAHTHICTb.
PemonTaHTHICTE KyKypym3u (Stay green) — me 34aTHICTh 30epiraTd BEreTaTHBHUMHU
YaCTUHAMH POCIIMH 3€JIEHOTO 3a0apBlIeHHs Ta MiJBUIIEHOI BOJIOTOCTI MiCisl HACTaHHS
MIOBHOI CTHUIIIOCTI HAaciHHS. PEMOHTAHTHICTH CIpusie KpalioMy BHKOPHUCTAHHIO KYKY-
PYI3U Ha 3€PHO i SBISETHCS BAKIMBUM PE3EPBOM ITiBHUIICHHS MMPOTYKTUBHOCTI BCi€l
POCIMHU, TOMY L0 PO3KPUBAETHCS IBOCTOPOHHE 11 BUKOPUCTAHHS — MOXKHA BUKOPUCTO-
BYBaTH Ha 3€PHO Ta OJHOYACHO 3€JIEHY JICTOCTEOIIOBY Macy Ha CHIOC UM 3eJICHHN
KopM. PeMOHTaHTHI TiOpUAN KYKypYI3U TaKOX XapaKTepH3YIOThCs OLTBIION MPOIyK-
TUBHICTIO, KPAILIOIO SIKICTIO 3€pHa 1 BETCTaTUBHUX OPTaHiB, CYTTEBO BiAPi3HAIOTHCA Bif
3BUYAHUX (POPM BHUCOKOKO CTIHKICTIO JIO YPaXXCHHS XBOPOOAMH, MOIIKOKSHHS IITKiI-
HUKaMH Ta XapaKTePHU3YIOTHCS BUILOIO CTIHKICTIO 10 BHIsAranHs [14].

HasiBHicTh peMOHTaHTHHX (HOPM y KYKYPYA3H JA€ 3MOTY JIUCTOCTEOIOBY Macy Ii€i
KyJIbTYypH €()eKTHUBHO BUKOPHUCTOBYBATH JIJIs TIepepoOKu ((pepMeHTallii) Ha Oioras y cre-
[iaJIFHUX YCTAaHOBKAX, 10 MOXKE CIPUSTH MiJBUIICHHIO PEHTA0SIFHOCTI BUPOIIYBaHHS
KynsTypu [15].

BucnoBku. Kykypynsa — oqHa 3 THX KyJBTY, SIKi JalOTh 3MOTY BITYU3HSIHOMY arpo-
BUPOOHHUKY OTPHMATH TiHY PEHTAOCIBHICTh BUPOIYBAHHS Y TIEPEPaxyHKy Ha TeKTap
wroni. He3akarouu Ha HU3bKI IIIHK Ha 3ePHO, 110 cKanucs y ce30Hi 2023/2024, Bucoka
BaJIOBa BPOXKANHICTh «KOPOJICBH IMOJIIB» MOXKE 3a0e31edyBaTy TapHy IpHUOYTKOBICTb.

Bounoricte 3epHa mia yac 30upaHHs KyKypya3H CIIPABISIE iICTOTHHIA BILUTUB HA ITOKAa3-
HHUKH €KOHOMI9HO{ e(peKTHBHOCTI BUPOOHHUIITBA 3€pHA, TOMY IIPH BHOOPI ribpuaa ciin
BPaxOBYBAaTH MOKA3HUK BOJIOTOBIAAYi 3e€pHA IIiJ Yac IO3piBaHHS, HANAIOUH IMIEpeBary
ribpuaam, siki 31aTHI popMyBaTH BUCOKUN ypOosKai 1 IIBUIKO BiAJlaBaTy BOJIOTY.

HactymHuM pimeHHSIM 171 301LIBIICHHS PEHTA0ENBbHOCTI BHPOIIYBAHHS KYKY-
PYI3H € BUKOPHCTAaHHS PEMOHTAHTHHX TIOpUIIB, SKI XapaKTEepHU3YIOThCS OLIBIION0
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MPOAYKTHBHICTIO, KPAI[OO SIKICTIO 3€pHA 1 BETETaTUBHUX OPTraHiB, CYyTTEBO BiAPI3HI-
IOTBCS BiJl 3BHUAHUX (POPM BHCOKOIO CTIHKICTIO JIO ypaKeHHS XBOPOOAMH, ITOIIKO-
JDKEHHS IKIJTHUKaMH Ta XapaKTepHU3yIOThCs BUIIOIO CTIMKICTIO IO BHJIATaHHS.

OTxe, citiff MOCTIHHO IIYKaTH KOMIIpOMic MpH oOpaHHI riOpumiB, siki 3abe3neyars
HaWBUIIMI MPHOYTOK JUI TOBAPOBUPOOHNKA B KOHKPETHHX YMOBAX IOCIIOAAPIOBAHHS.
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BMJINB KnoniB POAY LYGUS HA AKICHI MOKA3HUKU
HACIHHA COHALWUHUKY

Pucenko M.M. — acrniipaHmka kaghedpu 3001102ii, eHmomosoeii, ghimonamoroeii,
iHMezposaHo20 3axucmy i KapaHmuHy pocnuH imeHi b6.M. JlumeuHosa,
HepxxasHuli 6iomexHonoaidyHul yHisepcumem

Knonu Lygus rugulipennis (Poppius, 1911) i L. pratensis (Linnaeus, 1758) € dominanmuumu
6 CMANOMY KOMIIEKCE CUCHUX WKIOHUKIE COHAWHUKY 8 YKpaini. [Ipedcmasnenuii anHaniz HayKogux
00CIOAHCEHD 3 NUMAHb WKIOIUBOCTI KIIONI6 pody Lygus Ha Haciumi consunuxy. [Ipoananizosano
mamepian 2020-2024 pp. /locnidsceHo ma onucaro XapaKxmepHi 03HaAKU NOUKOONCEHb HACIHHS
knonamu. Ha nacinnesii 060101y noMimui c8imio-kopuuresi, Oypi, 4u memMHO-KOPUYHesi Nismu,
C8Imi 6cepeOuHi 3 meMHo0 00NAMIBKOI0, po3MiujeHi Ha eepuiuHi HaciHunu. Ha camomy Hacinmi
MiCYsl YUKOOJICEHHS Ye NAAMU C8IMI020 KOIbOPY, 5KI 3 4AcoM 3acuxaioms ma memuitomo. I1po-
AHANI306AHO 3MIHY AKICHUX NOKA3HUKIE HACIHHA COHAWHUKY 6 Pe3YlbMami H#CUELEeHHS KILONAMU.
Bcmanosneno 36invuenta KUCI0mHo20 4UCAA Y NOUIKOOINCEHO20 HACIHHA NO BIOHOUWEHHIO 00
Henowkoocysanoeo matidxce 6 3,5 pasu, 3eiono JJCTY make nacinna éionocumuvca 0o 11 knacy.
Buseneno npsamy 3anexcnicmo 30inbuleHHA KUCTOMHO20 YUCAA i3 30IN6UUEHHAM NOUWKOOICEHHO-
CMi HACIHHA COHAWHUKA. 30 HE3HAUHO20 NOUKOONCEHHSA — 1—2 npoxoau KUciomue 4ucio 30inp-
wunocsy y 6,8 pasu, y Hacinui 3 2—5 npoxonamu —y 20 pasis, 6inouie 5 npokonie —y 27 pasis. [lo
Nnepuloco Kaacy MOXCHA BIOHECMU HACIHHA COHAWMUKY HA AKOMY 8UABIEHO He Dibuue 3 NPoKoie
(03HAK HCUBLEHHSL), KONU MIPA NOWKOOIICEHHS € 3HAYHOIO — 5 | OinblUle NPOKONI8, HACIHHS 6Mpa-
yae Knacogicmv ma GIOHOCUMbCA 00 mpemvo2o kaacy. Ompumani oani ceiouams, wjo UPOOHU-
ymeo padinoeanoi onii ModciuGe aunle 3 HACIHHA, WO He MA€E BI3YANbHUX O3HAK NOUWKOOICEHHS.
Bupobnuymeo onii nepaginoganoi euujo2o ramynKy, MOJICIUGE 3a HASIGHOCTI O3HAK JICUGTEHHS
He Oinbue 2 npokonie. BueomosienHs onii' 3 Haubiibl NOUKOONCEHUX HACIHUH (Oinbute 5 npoko-
71i8) ma depopmayismu MO*CIUBO auute OJis Hepapinosanoi ma 2i0pamosanol onii nepuioeo uu
0py2020 TAMyHKY.

Kntouoei cnosa: knonu, Lygus, wKiOnugicmy, HACIHHA COHAUHUKY, KUCTOMHE YUCTO, SIKICTb O/l

Rysenko M.M. The impact of Lygus bugs on the quality indicators of sunflower seeds

The bugs Lygus rugulipennis (Poppius, 1911) and L. pratensis (Linnaeus, 1758) are dominant
in the stable complex of sunflower pests in Ukraine. The presented analysis of scientific research
on the harmfulness of Lygus bugs on sunflower seeds. Material from 2020 to 2024 was analyzed.
The characteristic signs of damage to seeds by bugs are examined and described. Light brown,
brown, or dark brown spots are visible on the seed coat, with light spots inside with dark borders,
located at the top of the seed. On the seed itself, the damaged areas are light-colored spots that
dry up and darken over time. Changes in the quality indicators of sunflower seeds due to feeding
by bugs are analyzed. An increase in the acid number in damaged seeds compared to undamaged
ones by almost 3,5 times is established; according to the DSTU (State Standard of Ukraine), such
seeds belong to the second class. A direct correlation between the increase in the acid number
and the increase in sunflower seed damage is found. With minor damage — 1-2 punctures, the
acid number increased by 6,8 times, in seeds with 2—5 punctures — by 20 times, and more than
5 punctures — by 27 times. Seeds with no more than 3 punctures (signs of feeding) can be classified
as first class, when the degree of damage is significant — 5 or more punctures, the seeds lose their
class and belong to the third class. The obtained data indicate that refined oil production is
possible only from seeds that do not have visual signs of damage. The production of unrefined oil
of higher grade is possible if there are no more than 2 punctures present. Manufacturing oil from
the most damaged seeds (more than 5 punctures) and deformities is only possible for unrefined
and hydrated oil of the first or second grade.

Key words: bugs, Lygus, harmfulness, sunflower seeds, acid number, oil quality.

ITocTaHoBKa npodsieMu. 3 pO3BUTKOM PHHKOBHX BiJHOCHH Ta 3MiHH KIIIMAaTHIHUX
YMOB HONUT HA HACIHHS COHSIIHUKY Ta MPOAYKTH HOro MepepoOKU 3HAUHO 3pic sIK Ha
BHYTPIIIHBOMY, TaK i 30BHIITHEOMY pHHKaX. L|iHM Ha HACIHHS 3HAYHO ITi ABUIIIMIIKCS, IO
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3pOOMIIO 110 KYJBTYPY OAHI€I0 3 HAMMPHOYTKOBIIMX. BHacHimOK 1IbOTO TepMiH poTa-
11ii COHSIITHUKY B CiBO3MIHI CKOPOTHUBCS IO TPHOX—IT'ATH POKiB. Pa3oM 3 THUM momiTHe
1 301IbILIEHHS BILTHBY ¢itodaris, cepen sikux Hapa3i Bce OLIbIIY POJb BiIBOASATH CHC-
HUM IIKITHUKAM, SIKi MTOMIKO/DKYIOTh POCTHHU KyIIbTYpH TPOTSITOM yChOTO BereTarii-
HOTO TePioAy, BUKINKAIOUH TOPYIICHHS POCTY 1 pO3BHUTKY, TAKO)K KOMaXH BiIirparoTh
BXJIMBY POJIb i y MOIMUPEHHI MATOTEHIB, IO iCTOTHO CTPUMYE NOCATHEHHS BHCOKOI
MPOILYKTHUBHOCTI IMOCIBIB.

Ha coHsmrHuKy >KUBIATBCA Onu3bko 20 BHJIB KIIOMIB, HAHOILIBII IIKIITHBHMHU
€ pocnuHoigHi kionu (Hemiptera) poaun cuinusku (Miridae) Ta crpaBkHi HIUTHUKA
(Pentatomidae) [18, c. 143—144; 14, c. 12—-13]. BoHn HOMKOMXYIOTH Pi3HI OPraHu pPOC-
JIMH: 1 BereTaTHUBHI (MOJIOIUH MPHPICT JIUCTS, cTebel), 1 TeHepaTuBHI opraHu (OIBi-
THUHY ¥ 1HIIII YaCTHHM KOIIIMKY, KBITKH, MOsiofie HaciHHs) [19, ¢. 129, 134-134; 4, c. 98;
7, c¢. 138—139]. Ha ocHoBi ocobuctux mocmiixens (2020-2024 pp.) BUAOBOTO CKIamTy
KJIOITIB Y MOCIBaX COHSIIHHUKY OyJIO 3’SICOBAHO, IO HAHOUIBII MOIIMPSHUMH €: KIIOI
arigauit (Dolycoris baccarum Linnaeus, 1758), xnon nonboBuit (Lygus pratensis
Linnaeus, 1758), xnon TpaB’siauii (Lygus rugulipennis Poppius, 1911) ta nroniepHoBHid
kyiott (Adelphocoris lineolatus Goeze, 1778). Ilpu gociiixkeHHI BUIOBOTO CKJIa Ty JIOMi-
HYIOUYHMH 32 YHCEJbHICTIO OyJIH MOJBOBHNA Ta TpaB’ ssHUU Kiomu [5, ¢. 161; 7, c. 131].

ITxona Bij CIHIMHSAKIB Ta CIIPAaBKHIX IIUTHUKIB MOJISITAE B TOMY, III0 BOHH BUCMOKTY-
I0Th CIK JIACTKOBOI OOTOPTKH KOIIMKA SI3UYKOBHX Ta TPyOYACTHUX KBITOK 1 BMICT CiM’s-
HOK COHSIIHUKA. B MicusxX MOLIKOMKEHHS 3 SIBISIOTHCS CIIOUaTKy ApiOHI OUIi misiMu
Ha SKUX, MMOJEKYIH IMOMITHE MICIe TIPOKOITY, SKi 3JMBAIOTHCS, KOBTIFOTh, HAO0yBalOTh
Oyporo 3a0apBlieHHS Ta 3aCHXar0Th. 3a MIPOIO J03piBaHHI HACIHHSA, CIIMHSIKA 31aTHI
JKUBUTHCA 1 HUM. [Ipy MOIIKOMKEHHI HACIHHS Ha CiM SAONAX 3apOJKa YTBOPIOIOTHCS
rOOKI HEKPOTHYHI TUIAMU. BOHU pi3HI 32 pO3MIpOM 1 3aJieKaTh BiJl CTYNEHIO YIIIKO-
JUKEHHSI CIM’STHOK, SIKE Y CBOIO 4epry OOyMOBJICHE IIEePIiOIOM JKUBIECHHS KIIOIIB Ta iX
BUJIOBUM ckJanoM. [lomkomkeHe HaciHHS Ha modyarky (opMyBaHHS, Bifpa3y THHE,
3aCHXa€ Y TOHCHBKY IIACTUHKY. [Ipy Mi3HBOMY IMOIIKOKEHH1 KUTTE3aTHICTh HACIHHS
30epiraeTbes, MPOTe BiOYBAETHCS P SIKICHUX 3MiH [5, ¢. 161, 163-164; 7, ¢. 132-133].

INomxkomxeHe HaCIHHSA Ma€ HWXKUY MOCIBHY SIKiCTh, Macy 1000 HaciHuH, BMICT omii
Ta Oinka [18, c. 143, 148; 20, ¢. 78-89; 9, ¢. 101-102; 8, ¢. 45-46; 17, c. 11]. VY noiko-
JOKEHOMY HACIHHI TaKOX CIIOCTEPIraroThCs SIKICHI 3MiHU, TIOB’S3aHi 3 MiJABUIICHHIM
BMICTy BUIBHMX >KUPHHUX KHUCJIOT y 5-21 pa3u I MOMIpHO Ta CHJIBHO HMOIIKOIPKEHOTO
HACIHHS BiJIIIOBITHO, TIPO IO BKa3yrOTh qociiaauku 3 FOrocnasii [9, ¢. 108—109].

VY mpolieci JKUBICHHS KIIOMU-CIIIMHSIKA BBOISTH CIHMHY, B SIKiil MiCTATBCS psin dep-
MEHTIB, IO MOJIETTIIYE IIPOIIEC 3aCBOEHHS NEeMEHTIB KuBJIeHH. Ckiazx GpepMeHTiB 3Mi-
HIOETHCSI IPOTATOM OHTOTeHe3y. Tak, IMYMHKH, Ha BIIMIHY BiJI iMaro moJibOBOTo KIIOIa,
MICTATB IpoTeasy [7, ¢. 132; 21, c. 44].

UYepes iH’exmio (epMeHTIB MpH KUBJICHHI BiAOyBaeTbcs PyHHYBaHHS TKaHUH,
3 9acoM 3 SIBJISIFOTHCS BUJIMMI CHMIITOMH, OITUCAHI SIK Oypa IUIIMHUCTICTD S/1pa, 1110 MOXe
MIPU3BECTH JI0 TIpKOTO cMaKy HaciHHA [21, c. 44; 12, c. 20-21, 28-29].

VYIpomoBx OCTaHHIX POKiB BUPOOHHUITBO Ta MepepoOKa COHALUTHHUKOBOTO HACIHHS
CTaJIA OJTHUM 13 TIPIOPUTETHUX HANPSIMIB PO3BUTKY arpapHoro 0Oi3Hecy. I3 ormsany Ha
BUIIIE3a3HAYCHE, JOCIIKCHHS KACIOTHOTO YMCIIa OJIii 3 HACIHHS COHSIIHKUKY HaOyBae
HOBOTO 3HA4YCHHs. JIeTaNbHHMX JOCIIKEHb, 100 3aJICKHOCTI JKUBJICHHS KJIOIIB Ha
JIAHWH SKICHUH MOKa3HUK Hapa3i HeMae.

AHajai3 octraHHix gociaigxedb i myOaikauii. XXusnenns knonamu pony Lygus
Ha HACiHHI COHSIIHUKY TOCTYIIOBO CTajo HAaOyBaTH HOBOTO €KOHOMIYHOTO 3HAYCHHS
[6, c. 35]. BcTanoBneno, mo xironu poxy Lygus, sIKi >KUBIATHCS HACIHHSIM COHSIIHUKY,




3eMi1epoOCTBO, POCIMHHUIITBO, OBOYIBHHIITBO Ta OAIITAHHUIITBO |

|43

III0 PO3BUBAETHCS, € MPHUYNHOI0 KOPUUHEBOI IUIIMHCTOCT] aapa. Y 1998 pomi, Bupo6-
HUKH KOHIUTEPCHKOTO COHSIIHUKY Ha MiBHOUI HEHTpaibHOI dacTHHH CIIONydYeHUX
[TariB 1 npuIIeroi KaHaAChKO1 MpoBiHLii MaHiTo0a MOMITHIH, 1O BCE OLIbLIE AAep
MaloTh MaJICHbKI KOpu4HEeBi a00 yopHi msimi [ 11, c. 59—-62]. [lesiki KiHIIEBI CIOXKKBadi
B Xap4yoBii MMPOMUCIIOBOCTI HE IPUHMAIIH TApTil HACIHHS 3 KOPUIHEBOIO TUIIMHUCTICTIO,
OCKUJIbKHM XapuOBHM CTaHApT, BCTAHOBJICHHI Tajly3310, CTaHOBUTS Jiniie 0,5 % momko-
JUKEHHSI TOTOBOTO MPOAYKTY, & YaCTOTa TMOIIKOKCHHS sS/Ipa KOPUYHEBUMH TUISIMAMHU
KonuBanacs B Mexax 1-14 % y nedxux paifoHax Ha MiBHIYHUX piBHHHAX CIIONyYeHUX
[Mraris y 2000 Ta 2001 pokax [12, c. 21; 17, c. 16—18]. Bapto 3a3Ha4yuTH, 110 3riJHO
JACTY 4694:2006 3incoBaHe pOCIMHOITHUMH KIIOTIAMH HACIHHS 3 TEMHHMH TUISIMAMHU
Ha sIIpax pi3HOTO PO3MIpY Ta IHTEHCUBHOCTI BIAHOCATH JI0 OJIIHHOT AoMimikw [2, c. 3].

HocunimxeHHs B YropiiuHi Ta iHIux kpainax CxigHoi €Bporm MOKa3ajiu, U0 BUIU
Lygus, ocobnuso L. rugullpennzs 1L pratenszs aTaKyBaju ONIHUYN COHSIIHUK, 3HU-
KYIOTH BMICT OJil B HaCiHHI Ta )KUTTE3IATHICTh HACIHHSA, SIKEe OyJI0 BUKOPHCTAHO IS
nociBy HacTynHoro poky. Hassaicts 10 qopocnaux ocobuH L. rugulipennis Ha KOIIUK
COHSIIHUKY TIpHU3BeJa 10 3HIKEHHS BMICTY ouii B HaciHHi Ha 6,2 % [10; 8, c. 45-46,
50-51].

Kananceki pocmimuuku [15, c. 26-27] 3a3HauaroTh, 10 OCTaHHIM 4YacoM Jirycu
CTaJl SKOHOMIYHOIO NPOOJIEMO0 [UIS PHHKY KOHIUTEPCHKUX BHPOOIB Ta JIyIICHHS
HACIHHS COHSIIHUKY.

3rifiHO pe3yNbTaTiB AOCIiAKEHb, IPOBEACHUX Ha COHSMIHUKY Yy I1iBHIUHIN AMepuii,
IO/I0 BIUIMBY >KHUBJICHHS KJIOTIB Ha COHSIIHHKY, JOCIIIKCHO, 110 BC1 CTaii pO3BUTKY
KJIOMIB NPHUCYTHI Ha MOJSX SK KOHIUTEPCHKOTO, TaK i B OJIHHOTO COHSIIHHKY. Bera-
HOBJICHO, II[0 HAsBHICTh PYOLiB HAa HACiHHI COHSIIHUKY, BIIOMUX K KOPUYHEBA IIJIs-
MUCTICTB sIJIpa, CIIPUYNHEHA JKUBJICHHSAM KIIOMIB Lygus Ha HACIHHI, [0 PO3BUBAETHCA.
[Ipobnema SKOCTI € 3HAYHOIO, OCKUIBKH HepepoOHHUKaM 103BoJeHO e 0,5 % momrko-
JOKEHb y TOTOBOMY TPOAYKTI, a 4acToTa momkomxeHs y 2001 Ta 2002 pokax koiuBa-
nacs B Mexax 1-7 % y neskux paiioHax Ha MiBHIYHUX piBHUHAX. TeITHYHI Ta MOIBOBI
JOCITIDKEHHS TTOKa3aly, M0 OJUH TOPOCIHN KIOH pony Lygus 3MaTHUH MOMIKOAUTH
BiJ 33 mo 37 HaciHMH, i IO BCi CTaii peNpOIyKTHUBHOTO POCTY Oyl Bpa3IUBUMHU 10
Haray kiormis [13].

Hapa3i, neTanpHuX KiIBKICHUX TOCTIIPKEHb 3MIHH Ta 3aJI€)KHOCTI KUCIIOTHOTO YHCIIa
IIpY XKUBJICHH] KJIONIAMH HA HAaCiHHI COHSIIHUKY Ha TepeHax YKpaiHu He TPOBOIMIH, LIS
TeMa 3aJINAIIAETHCS aKTYaIbHOIO.

IMocranoBka 3aBaanHst. MeTO NOCTIKEHb OYII0 BUBYCHHS IIKiUINBOTO BILTUBY
KJIOMIiB Ha SIKICHI MOKA3HUKH HACIHHS COHSIIHHKY, @ caM€ KHCJIOTHE YHCIIO KUPY
HaCiHHSI.

g nocArHeHHa METH BUKOHYBAJIMCh HACTYIIHI 3aBIaHHS:

— JleTaJlbHE BUBYCHHS XapakTepy MOIIKOPKEHHsI KIonamu poay Lygus Ha HaciHHI
COHSIIIHUKY;

— omnpairoBaHHs MaTepianiB [epxaBHux CtannapriB YKpainu;

— OLIHIOBaHHSA XapakTepy Ta MipH TIOIIKOMKEHHS HACIHHA COHSIIHUKY
KJIONIAMH— CJTIITHSIKaMU;

—  JIOCHiIKEHHS 3aJI€)KHOCTI 3MIHM SKICHHUX BJIACTUBOCTEH OJIiH, B 3aJIEKHOCTI BiJI
MIpH MOIIKO/KCHHS HACIHHS COHSAITHUKY KIIOTIaMH.

BukopucTOBYBaH 3arajibHOHAYKOBI JIAOOpaTOpHI MeTonu. JloCHiKyBamu HACIHHS
COHSIIHUKY 3 Bi3yaJIbHUMH O3HaKaMM TOLIKOJKEHHSI Ha HACIHHEBIN OOOJIOHIII, TAKOXK
HACiHHS COHSIIHUKY OOpYIIyBalu (3B1JII>H$IJII/I BiJl HACIHHEBOI OOOJIOHKH JUIS (1)11(—
carii TOIIKO/KeHb). Marepiainu JoCTipkeHb 30upanu nporsarom 2020-2024 pokis,
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aHaJI3yBalN HACiHHS COHSAIIHUKY, 3pa3Ky SKOTO HAJXOAWIM 3 Pi3HUX YACTHH YKpa-
fHA. 3pa3Kku onpalboByBasld Ha 0a3i XapKiBCHKOTO JIarHOCTHYHOTO IICHTPY KOMITaHii
«CuHreHTay.

JlocmipkeHHs KiNbKOCTI BUIBHUX XHUPHUX KHUCIIOT MPOBOAMIM 32 JOIOMOTOIO CHC-
temu CDR FoodLab® mpunmmI 1ii ko1 — XiMiuHa/hepMeHTHA PeaKIlis i TeTCKTyBaHHS
cnexTpodoromeTpoM. IIpoBogmin cTaTUCTHYHY OOpPOOKY OTpHUMAaHHX pE3YJIbTaTiB
JociiukeHb (ogHodakTOpHUIT qucnepciiiamii ananis).

Cxema pocminiB. Jocain 1. AHami3yBanu HACiHHS COHSIIHHMKY 3aroTiBeJbHOTO,
SIKHI MTOTIEPEAHBO OOpYIIyBaal Ta (OPMYBAIH TPH BapiaHTH y 5 moBTOpeHHsIX. OmHe
nosropeHHst — 200 HaciHWH. Bapianm 1 HaciHHA Bi3yaJbHO 0€3 03HAK MOIIKOKCHHS,
eapianm 2 HACIHHS 3 SBHUMH O3HAKAMH ITOIIKOKEHHSI Ta gapianm 3 CyMIIIl TTOIIKO/-
JKEHOT'0 Ta HETOIIKOPKEHOTO HACiHHSI.

Hocain 2. lane nocTiKeHAS TPOBOIMIN 3 METOIO BCTAHOBIICHHSI 3aJICKHOCTI MiXK
MIpPOIO TTOIIKOKEHHSI Ta MK 3MiHOIO ITOKAa3HUKIB KHCJIOTHOTO YHCIIA HACIHHS COHSII-
HUKY, IPOAYKTiB ioro nepepobku. Maca ogniei npobu cranoBuna 10 r. Bynu chopmoBani
Taki BapiaHTH: eapianm I — HAaciHHS oOpylIeHe 0e3 Bi3yalbHUX O3HAK MOIIKOKCHHS,
eapianm 2 — HaCiHHA OOpyIIIEHE 3 Bi3yaJIbHUMH O3HAKaMH YKHUBJICHHS (MOOLTIHHS) HE
OinbIe 2 MPOKOJIB; éapianm 3 — HACiHHA OOpYIIEHE 3 Bi3yaJbHUMHU O3HAKAMH KHB-
neHHs (moOiminHs) 1-3 mpokonu; eapianm 4 — HACiHHA OOpyIICHE 3 Bi3yaJbHUMH
O3HAKaMH JKUBJICHHS 2—5 MPOKONIH; éapianm 5 — HaCiHHA Ha sikoMy (ikcyBasu OiibIie
5 XapakTepHUX O3HAaK IpH KUBJICHHI (MPoKoNiB), nedopmarii; eapianm 6 — HaciHHS
COHSAITHUKY 3 Bi3yaJbHHUMHU O3HAKaMH IPOKOJTy Ha HACIHHEBIH 000JIOHII; apianm 7 —
CepeHs BapiaHT, IO MICTHTh O3HAKH MPOKOJNY HACIHHEBOI OOOJOHKH Ta MOOYpPIHHS,
HEBUIIOBHEHE HACIHHS Ta HAaCiHHS O3 Bi3yalbHUX O3HAK IOIIKOIKCHb; eapianm 8 —
HACIHHSI COHSIITHUKY 0€3 Bi3yalTbHUX O3HAK MOITKOKCHHSI.

Buknax ocHoBHOTrOo Martepiany nocaizxkennsi. Kitonm poxy Lygus ®UBIATBCS Ha
HACIHHI COHSIIHUKY Ta CIIPHYUHSAIOTH TaK 3BaHE «IOOYPIHHS)» TKAHUH HACIHUHU. 30BHI
Ha HACIHHEBIN OOOJIOHIII MOYKHA IMOMITHTH CBITJIO-KOPHYHEBI, Oypi, Y4 TEMHO-KOPHY-
HEBI TUIAMH, K1 3a3BUYal CBITIII BCEPEAMHI 3 TEMHOIO OOJIIMIBKOIO, TIOJCKY/IU 3 TIOMIT-
HHUM MiciieM npokouty. [InsiMu po3minieHi 31e011b110r0 Ha BepiInHi HaciHuHu. Ha onmii
HACiHHMHI B CEpPEeIHHOMY HAPaxOBYBAIH BiJl OAHOTO IO ITSITH NMPOKOJIiB. [Ipu 3Bijb-
HEHHI TaKOro HaCiHHS BiJ HaciHHEBOI 000NOHKHM (puc. 1) crocrepiranu MsIMH CBIT-
JIOTO KONIBOpY (pyiHalis OinKiB mix mieto GepMeHTIB), pi3HOTO po3Mipy Ta GopMHu, AKi
3 9aCcOM 3aCHXaIOTh Ta TEMHIIOTb, P JCKLIBKOX MTPOKOIAX MOXKYTh 3JIMBATHCS (pHC. 2).
HacinHs 3 03HaKaMU TOIIKO/DKCHHS MAa€ HEKPOTHUYHI IUISIMH, HEBUIIOBHEHE, MICTUTh
MOPOXKHHUHHU, KpUXKe, lehopMoBaHe. BapTo 3a3Ha4nTH, 1[0 CHMITOMH XapaKTepHi pu
JKUBJICHHI KJIONIAaMM 1HKOJM Ha HACiHHI 30BHI HE IOMITHI, III0 WMOBIPHO TIOB’SA3aHO
3 MEPi0IOM KHBJICHHS KOMax Ha HACiHHI.

O0’€KTOM ILOI'0 JOCIIDKEHHS € KUCIOTHE YKCIIO — 1€ OCHOBHUHN ITOKA3HUK SIKOCTI1
onii. BiH Xapakrepu3ye BMICT B OJ1i1 BUTbHUX JXUPHHUX KHCIIOT. BH3HAYa€ThCS KUTBKICTIO
MUTIrpaMiB TiAPOKCUAY Kajiro, HEOOXiAHOTo IJs HelTpami3amii BITbHUX KUPHUX KHC-
JIOT, SIKi MICTSThCA B 1 T oil.

RCOOH + KOH — RCOOK + H,0O

KinbKicTh BUTBHHX KHPHUX KUCIIOT B )KHMPI € HEMOCTIHHOIO Ta 3aJICXKHUTh BiJl Kib-
KOCTI KHPOBOI CHPOBHHI, crnoco0y OTpUMaHHA >1<1/1p13 TpI/IBaJIOCTl Ta yMOB 30epi-
TaHHS, IHIINX (baKToplB Ix Hakonuuenus 3YMOBJICHO rmpomTHqHI/IM PO3IIECTIICHHSM
DIIEePHUIiB Ha AUCTIIEePHIN, MOHODTIIEPUIN, DIIIEPHH Ta KHUPHI KUCIOTH. YacTKOBO
BiJIbHI )KUPHI KHCJIOTH YTBOPIOIOTHCA 1 BHACIIAOK OKUCHIOBAJIBHUX EPETBOPEHB KHUPY
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Ha OIIBII Mi3HIX CTaisgX HOro OKMCHEHHS. UMM KHMCIOTHE YMCIIO HIDKYE, TUM BHIIE
SIKICTB OJIiI.

[TpoBoamIM HOCTIIKEHHS 3aJIe)KHOCTI KMCIIOTHOTO YUCIA XUPY HACIHHS COHSIII-
HHKY 3arOTiBeJIbHOTO, IPH MOMIKOPKCHH] HACIHHA KionaMu (Taom. 1).

Tabmus 1
BninB NomKoIKeHHOCTI HACIHHS COHAIIHUKY
00pylLIeHoro Kjionamu poay Lygus Ha KUCJIOTHe YUCJIO0

Kucnorune yucao, mc KOH
TMosTopenus -Bapia].-IT 1, l?apiaHT 2, BapianT 3, cymim
HACiHHS Bi3yaJIlbHO 3 Bi3yaJbHUMHU MOIIKOKEHOT0 Ta
HeMNOIIKO/IZKeHe NOIIKO/:KEHHAMH HeNOLIKOKEeHOr0
1 2,01 7,12 4,45
2 2,79 13,06 4,31
3 2,67 10,04 5,29
4 2,40 4,84 3,02
5 1,70 7,44 3,10
Cepenne
3HAYEHHSI 2,01 7,12 4,45
BapiaHTy
*HIP 2,89

3rigHo pe3yabTaTiB AOCTIIKEHb, CIOCTEPIraéMO 30UIBIIEHHS KHCIOTHOTO YHCIIa
Y TIOIIKOJIXKCHOTO HACIHHS TO BiJHOIIEHHIO JI0 HETOIKO/PKYBAHOTO Maiike B 3,5 pasy,
JUCTICPCIHMNA aHaTi3 CBIAYWTH MPO JOCTOBIPHICTH pi3HUII. BomHodac pi3HUI Kuc-
JIOTHOTO YHCJIa MIXK CYMIIIIIIO T HACIHHAM 3 Bi3yaJIbHUMH O3HAKAMM IMONIKOKCHHS
HE CyTT€Ba.

CyMilll MONIKOKEHOTO Ta HEMONIKOIKEHOTO0 HACIHHS BKa3y€e Ha Te, IO y pasi
HAsBHOCTI B 3pa3Ky HACIHHS 3 XapaKTEPHHMH O3HAKaMH ITOIIKOHKCHHS KIIOMAaMH,
SKICTh HACIHHS COHSIIHHUKY 3HIXKYETHCS, a TIOKa3HUKH KUCIOTHOTO YHCIA 3POCTAIOTh
B 1,3-2,1 pasm.

3rigno ACTY 4694:2006 [2, c. 3] COHSAMHUK KIAaCH(IKYIOTh 32 KUCIIOTHUM YHCIIOM
oJTii 3 HACIHHS TaKUM YHUHOM (Tabd. 2):

Tabnurs 2
Kiacu coHSIMIHUKY 32 KMCJIOTHUM YHCJIOM
Krac Kucaorne yuco oJii, Mmr KOH, nJis1 coHIluHuKyY
SIKuii 3aroTOBJIASIOTH SIkuii mocTayarTh
Buniuit He 6inpmre gixk 0,80 He 6inpmre mixk 1,30
1 Bix 0,90 mo 1,50 Binx 1,40 mo 2,20
11 Binx 1,60 mo 3,50 Bin 2,30 mo 5,00

3aroTiBenbHE i MOCTadaIbHE HACIHHS COHSIIHUKY 3 KHCIIOTHHM YHCIIOM OJIii OibIme
3,51 5,0 mr KOH BiamoBigHO BIZHOCATH OO II03aKJIACOBOr0. 3 HHLOTO BHI'OTOBJISIOTH
010, SIKY BUKOPUCTOBYIOTh TiJIbKH Ha TEXHIUHI II1JI1.
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3rigo ACTY 4694:2006 nocmimkeHHs BKa3ylOTh Ha Te, [0 Maike BCi TOCIIKY-
BaHi 3pa3Kd COHSIIHUKY (Bi3yajdbHO O€3 O3HAK ITOIIKOKEHHS) MOXHA BiTHECTH IO

II knacy [2, c. 3].
[TpoBoaMIIN TOCHIIKEHHS 3MIHU KUCIIOTHOTO YHCIIa 3 3aJIEKHOCTI BiJl MipH TIOIIKO-

JokeHHs (Puc. 1-2).

Puc. 1. Hacinns coHauwnuKy 3 8i3yanbHUMu 03HAKAMU JCUBLEHHA Klonamu (pomo aemopa)

A
TLIAETITY

Puc. 2. Hacinna consawnuxy, sike ananizysanu. A — MiHiMAnbHA KibKiCMb NPOKONiG
(6apianm 2), B — maxcumanvra Kinekicms npokonis, depopmayii (apianm 5)
(¢pomo asmopa)

Otpumani pesynsratu Jdocainy Il y3aransammm y Tabmumi 3.

SIx GaurMo 3 pe3ysIpTaTiB JOCIIPKEHb, BMICT KUCIIOTHOTO YHCJIa XKHUPY B HACIHHI Ha
KoMy (hiKCyBaJld HE3HAYHi Bi3yaslbHi O3HAKW MOIIKOMKEHHS (12 mpokonn) 3011b1Iu-
J0ch y 6,8 pasu, a 3a 3HAYHOTO MOIIKOKEeHHS (5 1 OLIbIe TIPOKOIIIB Ta JAedopmaltii) —
B 27,3 pasu, po IO 1 CBIAYATh PEe3yJIbTaTH TUCIICPCIHHOTO aHAI3Y.

Y ACTY 7011:2009 [3, c. 4] 3aperaMeHTOBaHi 3arajibHi TEXHIYHI YMOBH J0 HACIHHS
COHSIITHHUKY, IO TIOJIaHi B Tabmmili 4.
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Tabnust 3
Pe3ysibTaTh 10CigxKeHb KMCJI0THOTO YMCJIa HACIHHS COHSITHUKY
B 32JI€KHOCTI BiJl MipU MOIIKOXKEHHS HACIHHSA KJIOIAMH
Bapiant IoBTOpHicTHL Cepezme.sﬂa'lemm
1 2 3 BapiaHTy

1 0,08 0,14 0,09 0,10

2 0,62 0,74 0,68 0,68

3 1,34 1,6 1,72 1,55

4 1,9 2,26 1,82 1,99

5 2,76 2,6 2,82 2,73

6 0,58 0,52 0,6 0,57

7 0,72 0,64 0,82 0,73

8 0,22 0,16 0,2 0,19

HIP 0,29
Tabnuus 4
Bumoru mono sikocTi HaCiHHSI COHSIIHUKY
I'pannyna HOpMma
Js BUpOOHUUTBA Ol Has
IHoxasnuk - N N A BHPOOHHIITBA
nepummii | apyrui TpeTiid KOHIHMTEPChLKHUX oneinoBol
KJac KJac KJ1ac BHPOGiB KHCIOTH

Kucnorue
YHCIIO Odii,
wr KOH/, 1,3 2,2 5,0 5,0 5,0
He OUTBIIE HIX

Sk GaummMo 3 Taba. 4, IO MEPIIOTO KJIACY MOXKHA BITHECTH HACIHHS COHSIIHUKY
Ha SKOMY BHSIBICHO He OibIle 3 NMPOKOJIB (03HAK XKUBJIECHHS), a00 YUCIO MOAIOHOrO
HACIHHS BiITHOCHO MAacH € HE3HAYHOI, Y pa3i KOJH Mipa MOIIKO/KEHHS € OLIBIIOK0 K
y BapiaHTi 5, HACIHHsI BTpaYa€e KIACOBICTh Ta BIAHOCUTHCS JIO TPETHOTO Kiacy.

3rigo JACTY 7011:2009 [3, c. 4], npu HEBIAMOBIAHOCTI HACIHHS COHSIIHUKY Tpa-
HUYHIA HOPMIi 32 TTOKa3HUKOM KHCJIOTHOTO YHCJa OJIii, HOr0 BUKOPUCTOBYIOTh Ha TEX-
HIYHI TOTpeOr (Ha BUPOOHHUIITBO OJIi(hH, TOIIO).

I'paHMYHO HOMyCTUMI HOPMH KHCIOTHOTO YMCIIA OKPEMHX ONiH (MI/T XHUpY) 3aper-
namentoBanux y JICTY 4492:2005 naBeneno B Tabm. 5 [1, c. 5-9].

Amnamnizyroun nasi gocnigy 1l Ta cnmparodrcs Ha TpaHUYHO AOIMYCTHMI HOPMH KHUC-
JIOTHOTO YHUCJIa OKPEMHUX OJii (Tabum. 5), MOXKHA CTBEpIKYBaTH, 1110 BUPOOHUITBO padi-
HOBAHOT OJIi1 MOYJIMBE JIUIIIE 3 HACIHHS, IO HE MA€ Bi3yaJIbHUX O3HAK MOITKOKCHHSI.
HaromicTe BUpoOHUITBO 011i1 HepadiHOBAHOI BUILIOTO IATYHKY, MOXITUBE 32 HASIBHOCTI
O3HaK >KUBJICHHA He Oublie 2 MPOKOJiB, a00 KiIBbKICTh MOIIKOMKEHOTO HACIHHS Bij-
HOCHO MacH € He3HadyHOH0. 110 cTocyeThest BUTOTOBIICHHS OJTii 3 HAHOLIBIIT TTONITKOIKE-
HUX HaciHUH (OUbIIe 5 MPOKOJIB) Ta AedopMaLliiMU — MOXIIMBO JIMIIE 171 HepadiHo-
BAHOI Ta IiIpaToBaHO{ OJIii MEPIIOTO YU JPYToro IaTyHKY, SKIO MOKA3HUK KHUCIOTHOTO
YHCIla He TIEPEBHUIIYE MOKa3HUK 6,0 MI/T XKUpY.
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Tabmuns 5
I'paHu4HO JONMYCTHMi HOPMH KHCJIOTHOTO YHCJIA OKPEMHUX OJTiH

KucjioTHe yncio, Mr/r skupy
. (He OlJIbIIIEe HiX)
XapakTepuCTHKA MOKA3HUKIB 0JIii
Bumoro Ilepmoro Jpyroro
raTyHKY TaTyHKY TaTyHKY
Hepa(biHOBaHoi XOJIOMHOTO TPeCyBaHHS TIEPIIOTO 1 15 B
BIIDKUMY ’
HepaginoBanoi HEBUMOPOXKEHOT 1,5 4 6
BUMOPOXKEHOT MPECOBOT 1,5 4 -
T'imparoBaHoi HEBUMOPOXKEHOT - 4 6
BUMOPOXKEHOT MPECOBOT 1,5 4 -
PaginoBana HeBumoporkena CaixoBupobiena — 0,25
BUMOPOXKEHA Hamnpukinmi Tepminy 30epiranss — 0,60
Pa(t)iHOBaHa, HCBI/IMOpO)KCHa CBi)KOBI/Ip06J'IeHa -0,25
JI€30/10pOBaHa BHUMOpOYKEHA Hamnpukinmi Tepminy 30epiranss — 0,60

BucnoBku. Kionu pony Lygus CHpUUYMHSIOTH «HOOYpiHHS» TKaHWH HACiHHA
coHsHUKY. O3HaKaMH KUBJICHHS Ha HACIHHEBiH 0OOJOHII € CBITJIO-KOPUYHEBI, Oypi,
YU TEMHO-KOPHYHEBI TUIAMHU. [I1aMu po3MmileHi 31e0UTBIIOr0 Ha BEPIIWHI HACIHUHH,
MaroTh Pi3HUl po3Mip Ta GopMmy, 3 4aCOM TEMHIIOTh, IPU AEKITBKOX IIPOKOJIAX MOXYTh
3nuBarucs. HaciHHs 3 03HaKaMH MOIIKOPKEHHSI MAa€ HEKPOTHYHI IJISIMH, HEBUIIOBHEHE,
MICTHTh TOPOKHUHH, KPUXKE, Te(POpMOBaHE.

BceranoBneHo 30ibII€HHS KUCIIOTHOTO YUCIA Y MOIIKO)KEHOI0 HACIHHA 110 BiJHO-
IICHHIO JI0 HEMOIITKOKYBaHOTO Maibke B 3,5 pasu, 3riqHo JICTY Take HaCiHHA BiJIHO-
cutbes ao I knacy.

BusiBieHo mpsMy 3aJeXHICTh 301TbIICHHS KUCJIOTHOTO YMCIA i3 30UIBIIEHHIM
MOIITKO/KEHHOCT] HACIHHSI COHSIIHHMKA. 3a HE3HAYHOTO IMOIIKO/DKEHHS — 1—2 mipoKoyn
KHCJIOTHE YHCIo 301IbIIMIOCH Y 6,8 pasu, y HaciHHI 3 2—5 npokojgamu — y 20 pasis,
Oinbie 5 npokoiiB —y 27 pasis.

o mepmoro Kiacy MOXKHa BiTHECTH HACiHHS COHSAILIHHUKY Ha SKOMY BHUSBIICHO HE
Oinmpime 3 mpokoIiB (O3HAK JKUBJICHHS), Y pa3i KOJIU Mipa MONIKOPKEHHS € 3HAYHOI0 — 5
1 OiJbIIIe IPOKOJIIB, HACIHHS BTPAya€ KJIACOBICTh Ta BiJHOCHUTHCS IO TPETHOTO KIIACY.
Take HaciHHS COHSIIHUKY BUKOPHCTOBYIOTh Ha TEXHIYHI MOTpeOH (Ha BUPOOHHUIITBO
oiicu, Tomro).

Crnuparounch Ha TPAaHUYHO JOMYCTUMI HOPMH KHCJIOTHOTO YHCIIa OKPEMHX OJNii
3a3HAYUMO, 110 BUPOOHHITBO padiHOBAHOI OJii MOXIIMBE JIMIIEC 3 HACIHHA, IO HE
Mae Bi3yalbHUX O3HAK IMOIIKOMKEHHs. HaromicTe BHpOOHHITBO Omii HepadiHOBa-
HOI BHIIOTO TaTYHKY, MOXJIMBE 32 HAsIBHOCTI O3HAK >KUBJICHHS HE OunbIIe 2 MpOKo-
niB. BuroroBieHHs ouii 3 HaOIIBIIT TONTKOKCHUX HACIHWUH (OLIbIIE 5 MPOKOJIiB) Ta
JedopMalisiMu MOXKIIMBO JIMIIE JUIsl HepadiHOBAHOI Ta T1IpaToOBaHOI OJIil MEPLIOro YU
JIPYTOTO TaTyHKY.

KoHTpoib piBHS MOMIKOMKESHHS BKIUBUI TSI YTPUMaHHS ONTHMANBEHOTO YHCIIA
B OTpUMaHiil omii Ta cTaOiIbHIN SKOCTI MpoAyKuUii. SIKIO MOUIKOMKEeHe HaciHHA Oyne
TPAIUIATHCH Y CYMIIIl IIpH IIepepoO1li, JaHa OJis BTpavae KIacoBicTh. BaTpo 3Bakaru Ha
HASBHICTH JAHWX NIKIJHHUKIB Y MMOCIBaX COHSIIHUKY Ta BXXUBATH MPEBCHTUBHUX 3aXO0JliB
JUTs 3a100iraHHs MOTIPLIEHHS AKOCTI MPOIYKTIB MEPEePOOKH COHSIIHUKY.
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®OPMYBAHHA TYCTOTU TOPOXY O3UMOIO 3ANEXHO
BIA HOPM BUCIBY HACIHHA TA CUCTEMW YO OBPEHHSA
B MPABOBEPEXHOMY JIICOCTENY

Pomanoe C.M. — acniipaHm,

IHcmumym 6ioeHepeemuyHUX Kyribmyp i Uykposux 6ypsikie
HaujioHanbHoi akademii aepapHuUx Hayk YkpaiHu

Cmoposxuk J1.I. — d.c.-2.H., npoghecopka,

2.H.c. nabopamopii HaciHHe3Haecmea, HaciHHUYmea ma po3cadHuymea,
IHecmumym 6ioeHepaemuyHUX Kyribmyp i Uykposux 6ypsiKie
HaujioHanbHoi akademii azpapHux Hayk YkpaiHu

Y ecmammi nageoeno pesynsmamu 00caiodcens w000 NOIbOGOI CXOHCOCMI HACIHHSL, GUICU-
6AHOCMI POCIUH MA CMPYKIMYPU 8POICAIO COPMIB 20POXY O3UMO20 3d BNAUEY PI3HUX HOPM GUCIBY
Hacinus ma cucmem yoobpenns. Ilpogedena oyinka ocobaugocmeil GopMyeanHs enemeHmis
CMPYKMypu 8pOACAI0 MA PiGHS NPOOYKMUBHOCHI 20pOXY 03uMo20 copmie Enoypo ma HC Mopos,
3anesxco 610 Hopym Gucigy nacinms. Bemanoeneno, wo npoyeci opeanozenesy 2opoxy 03umozo
pakmop niodxcusenents no MepsomanoMy SpyHmy ma nicii 6i0HO6IeHHs 6ecemayii € Hatieghek-
musHiwum enemenmom mexnonoaii. 3a enecenns N, no mMepsromanomy epyHmy UNCUSAHICIb
POCIUH 3G 6CIX HOPMU BUCIBY HACIHHA cmanosunand 6 cepeonvomy 80 % y copmy Endypo ma
82 % — y copmy HC Mopos. 3a enecennsn N, no mepzromanomy+ N, nicis 6i0noenenns eeze-
mayii NOKA3HUK GUICUBAHOCMI POCIUH 3DicC é cepedeOMy na 5 %y copmy Enoypo ma na 7 %
y copmy HM Mopos nopiensano 3 enecennsm minoku asomy N,

Copm Edepo Mmae npodykmuenicmo 3,01 m/za 3a 0,6 Mit.wm./2a HOPMOIO 8UCIGY HACIHHA,
xou ozepnenicmv ma maca 1000 3epen 3pociu ROPIGHAHO i3 KOHMPONLHUM 6APIAHMOM, NPOme
3aeanvHa nPOOyKmMueHicms 3uusuiace Ha 17,3 %. I3 36invuenna cycmomu copm Enoypo 3axo-
HOMIPHO ChOpMY8A8 MEHULY O3epHEeHICb ma MeHuty macy 3eper 19,5 wm ma 153 2 6ionosiono,
a ypooicaiinicms cxknana 3,34 m/za.

Copm HC Mopos na 6iominy 6i0 Enoypo nagnaku cgpopmyeas 6i0HOCHO 3a008i1bHULL piGeHb
NPOOYKMUBHOCIIE 30 HUICHOI HOPMU BUCIBY, MAK YpodicatiHicmy Y eapianmi 0,6 MAH.wm. HACI-
HUH Ha ea ckaana 3,43 m/ea, a ozepnenicmv Oyna 606iui Oinbuia NOPIGHAHO 13 Koumponem 46,7
i 26,2 wm. 6ionogiono, maca 1000 sepen 164 2. ons eapianmy 0,6 man.wm./2a npomu 158 2 y KoH-
mponi. ¥ eapianmi 3 eucieom 1,6 man.wm./2a copm HC Mopo3z mae Hudicui nokasHuxu 6cix ene-
Menmie cmpykmypu, NOPIGHHO i3 IHUWUMU 8apianmamu, Kpim 2ycmoma pociun va 1 vy 118 poc-
JIUH, WO BKA3ZVE HA HUNCHUL BIOCOMOK BUICUBAHOCTT POCTUH NPOMSA20M 6€2EMAMUBHO20 Nepioody




3eMi1epoOCTBO, POCIMHHUIITBO, OBOYIBHHIITBO Ta OAIITAHHUIITBO |

|51

i pazom 3 IHWUMU NOKAZHUKAMU 00YMOBIIOE 3HUMNCEHHS 0i0N02I4HOI épodicatinocmi 0o 3,13 m/ea
wo 12 % nudicue 3a KOHMPOIb. Ypooicaunicms 20poxXy 03UMO20 6 3HAUHIN MIpi 3aneHCums 6io
Mopghonoziunux o3nax copmy, AKi peazyiomsv HA HOPMU BUCIGY HACIHMA mMa 3ACMOCOBAHI elle-
MEHmMU MEXHON02IT BUPOWYBANHS Y 8IONOGIOHIL DY HMOBO-KIIIMAMUYHITL 30HI.

Kniouogi cnoea: copm, Hopmu uciey HACIHHA, cucmema yOOOpeHHs, CIMpPYKmypa epodicaio,
nPOOYKMUGHICb.

Romanov S.M., Storozhyk L.1. Formation of the density of winter peas depending on the
norms of sowing seeds and fertilization system in the Right Bank Forest-Steppe

The article presents the results of research on the field germination of seeds, the survival of
plants and the structure of the harvest of winter pea varieties under the influence of different
standards of sowing seeds and fertilization systems. It was found that the study varieties react
differently to a change in the sowing rate, but on average for a slightly higher yield was obtained
on control variants with a seeding rate of 1.1 min. per hectare 3.34 t/ha for the Enduro variety,
and 3.43 t/ha for the NS Frost variety. Enduro variety did not fully realize its biological potential
by reducing the seeding rate to 0,6 million similar seeds per hectare, and formed a 12.8 % lower
yield, although the lake cover and weight of 1000 grains increased compared to the control
version and with the seeding rate 1,6 million similar seeds per hectare, where it formed less lakes
and less grain weight of 19.5 pcs and 153 g, respectively. The NS Moroz variety, on the contrary,
with a low seeding rate (0.6 million dried seeds per hectare) forms an average yield of 13.7 %
higher, has up to 10 % higher lake cover and up to 5 % higher survival rate with a low seeding
rate compared to the Enduro variety, which makes it more adaptive to possible liquefaction during
the growing season. And increasing the seeding rate to 1.6 million similar seeds per hectare led
to a decrease in all elements of the crop yield structure, which indicates a lower percentage of
plant survival during the vegetative period of culture. The yield of winter peas largely depends on
the morphological characteristics of the variety, which react to the norms of sowing seeds and the
applied elements of cultivation technology in the corresponding soil-climatic zone.

Key words: variety, seed sowing standards, fertilizer system, crop structure, productivity.

IMocTanoBka mpodaemu. Cepes 3epHOO000BHUX KYIBTYp TOPOX TPUBAJIHIA Yac 3aiiMaB
HalOibIIi TUTOINI B YKpaiHi. [IpoTe yepe3 He3aI0BUIbHY BPOXKAHHICTh, Ta HU3bKY PCH-
Ta0eNbHICTh TOPOXY HU3KA PEri0HIB MOBHICTIO BUKIIIOUMIHN KyNbTYpY 13 CiBO3MIHH, iHIII
e CKOPOTHJIM X, BIIIaBIIM TepeBary coi. TakuM YMHOM OCTaHHI JECATHIIITTS TUTOII
il BUPOIYBAHHS COI MEPEeBa)KaroTh IUIONI 3acisHi TopoxoM OimbIn HixK y 10 pasis.
HaromicTs Maemo, 1110 OiNbIIICTh arpOBUPOOHUKIB Ha MiBAHI Ta CXOII YKpaiHu, y CBOiX
CiBO3MiHAX HE MaJIH KOIHOI 0000BOT KyJIbTypH. 3pOCTaHHS MOTHUTY HA 3€PHO TOPOXY
Ha CBITOBOMY PHHKY Ta CTBOPEHHS COPTIB O3MMOTO TOPOXY CHPUYHHIIIO 301TBIICHHS
BUPOOHUIITBA Topoxy B Ykpainiy 2017 ta 2018 poxkax y Tpu pasu [1, 2]. [TociBHi miomi
3poci 70 411tuc ra mxe y 2017 p. ta no 432 tuc ra 'y 2018 p., HOpiBHIHO 13 OIU3BKO
150 tuc. ra 'y 20142015 pp. IIpore piBeHb BpOXKAHHOCTI TOCI 3aJIUIIAETLCS HA KPH-
TUYHOMY piBHi, y Mexax 1,8-2,5 T/ra. PiBeHb BUpOOHNYOT peHTa0EIBHOCTI TOPOXY 3a
TaKOTO PiBHS BPOXKAWHOCTI KOJMMBA€EThCS B Mexax Big 0 mo 10 % [3].

[MostBa 03uMuX (HhopM TOPOXy AO3BOJIHIA 30UTBLIIMTH apeall BUPOITYBaHHS TOPOXY
B YKpaiHi Ta CBITi 3a paXyHOK 0ro afanToBaHOCTI O HU3bKHUX TEMIIEPaTyp, MOIIKO-
JUKEHb 3MMOBHMH HETOAAaMH, BiIUTHTAMH, TIOBTOPHHMH IIPHMOPO3KaMH, Tomo. Kpim
TOTO OUTBII PaHHIHM MOYATOK BETeTalil BiJ ApUX (POPM JO3BOISE KpaIle BUKOPHCTOBY-
BaTH 3UMOBI 3alacH BOJIOTH, 1 (hOpMyBaTH Kpallly BereTaTUBHY Ta TeHEPaTUBHY Macy 10
HacTaHHs Tocyx# [4, 5].

AHaJi3 ocTaHHIX J0CiMKeHb i myomikanii. TpaauiiiHui spuil TOPOX HATIEKHUTH
JI0 POCIIMH 3 NMOMIpHUMH BUMOTAaMH JI0 TEIJIa, POCIMHA 37aTHA MPOPOCTaTH Ta Bere-
TyBaTH 3a Temreparyp 3—5 °C, Ta BUTpUMYyBAaTH KOPOTKOYACHI 3aMOpo3Ku 10 -7 °C
[6]. Tomi sk mMOOpe PO3BHUHEHI 3 OCEHI POCIHHU TOPOXY O3MMOTO 30aTHI BUTPUMYBAaTH
KOPOTKOTpHBAJIi 3aMOpo3kH 110 -15 °C, a BUCOKI pereHepaTrBHi BIACTUBOCTI 3armooira-
I0Th TIOCTA0JICHHIO Ta 3PiHKSHHIO TOCIBIB micis 3uMu [7]. B Tol yac konu spuii ropox
CXOIUTh, 03UMi (pOPMH BXKE MAIOTh PO3BHHEHY KOPEHEBY CHCTEMY Ta MPAIFOIOUHIA
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(orocuHTeTHUHUI amapar. 3a3BUYail BiHOBJICHHS BereTallii npumagae Ha ¢aszy
5—6 muctkiB [8, 9]. Ha Temep BimcyTHI YiTKi TEXHOJIOTII BHPOIIYBaHHS TOPOXY O3HU-
MOT0, a Ti peKOMEH/IAIli1, [0 HAIAl0ThCA B THX Y IHIIHX JKepeJaax He MaroTh JI0CTaT-
HBOI mpakTHyHOi 0a3u, abo He aJanToBaHi 10 KOHKPETHUX YMOB BHpoOIIyBaHHS. Tak
HaIpUKJIa]l Ha Y 30H1 miBaeHHOTo CTeny YKpaiHu HU3Ka HACIHHEBUX TOCIIOIAPCTB BHUCI-
BalOTh TOPOX 03UMHUI y HOpMi Bix 0,4 MIIH. CXOXKHMX HAacCiHMH Ha Ta, L0 NPUOIU3HO
BTPUYI MEHIIE 3a TUIIOBI peKOMeHailii, a y JlicocTenoBiii 30Hi moMiueHa TEHACHIIis
3aryIryBaTH TIOCIBH, 4epe3 BUCOKHIA PIBEHb 3pi/PKESHHSI TIOCIBIB BiJl 3MMOBHX HETOJl Ta
OiyblIIe KOHKYPEHTHY 3[aTHICTh I'YCTHX IOCIBIB 11010 Oyp’sITHOBUX YIpymyBaHb. Tomy
BXXIIUBUM 1 aKTyaJIbHUM € 1 BA3HAYCHHS ONTHMAJIbHOI TYCTOTH POCIUH COPTIB TOPOXY
JUTSL PI3HUX IPYHTOBO-KIIMAaTHYHKUX 30H [10]. 3a3HaueHU eleMeHT TeXHOJoril (OnTH-
MaJilbHa TYCTOTa MOCIBY TOPOXY O3MMOTI0) 3aJIeKUTh 1 BiJl O10JIOTIYHUX OCOOIMBOCTEN
BUCISIHAX COPTIB Ta IPYHTOBO-KJIIMaTHYHOI 30HH BUpoNTyBaHHA. HopMma BHCIBY TOpoxy
03MMOTO BH3HAYAETHCS TaK, MI00 3a0€3MeYNTH HANICKHY LIUTBHICTE POCIUH KYIBTYpH,
sKa 3a0e3MeYnTh BUCOKHUI BpoXKail. Y pi3HMX yMOBax HOpMa BHUCIBY MOXKE KOJIHMBATHCh
B Mexax Bix 0,8 1o 1,4 MinbiOHIB CXOXKMX HACIHMH Ha TekTap. Tak, HayKoBi JiTepa-
TYpHIi JpKepesa CBiYarh, 110 HOPMH BHUCIBY HACiHHS TOPOXY MiJIOHPAIOTHCS JIO 30HH
BUPOIYBaHHs KyJIbTypH, MOP(HOTHUITY COPTY Ta MOCIBHUX SIKOCTEH HaciHH:A. PexomeH-
JIOBaHI HOPMH BUCIBY HACIHHS TOpoXy ckiaaatoth: s [liBnernoro Creny Ykpainu Bij
0,9 no 1,0 mutH cxoxux HaciHuH Ha 1 Ta, ams Jlicocteny — Bia 1,0 mo 1,2 Min Ha 1 ra,
a ans Ilomices — no 1,1-1,4 muH Ha 1 ra. J{is BUpOIIyBaHHS HU3BKOPOCIHX Ta 0e3-
JUCTOYKOBHUX MOP(OTHIIIB COPTIB HOPMY BHUCIBY HaciHHS 301Utbmy0Th Ha 0,1-0,2 MiIH
HACIHHMH/Ta, a JUII BUCOKOPOCIIUX COPTIB 3MEHIIYIOTh Ha MPUOJIM3HO TaKy % KUIBKICTb.
KpynHoHacinHi MophoTunu citoTh pialie, Hixk IpiOHOHACIHHI. 3a By3bKOPSAAHOI CiBOH
a00 BUCIBaHHI HACIHHS B CyXUH IPYHT PEKOMEHAYEThCS 301IbIITyBaTH HOPMY BHCIBY Ha
10-15 % [11].

UYucenpHi iHO3eMHI Npalli MiATBEPAXKYIOTh, IO Pi3HI TCHOTUIIH COPTiB TOPOXY 03H-
MOro (hOpMYIOTh Pi3HY HPOAYKTHBHICTH 3@ PI3HHUX T'yCTOT POCIIMHOTO TOKPHUBY, ITiJT
BIUTUBOM MOP(OJOTIYHHX OCOOIMBOCTEH COPTIB, €JIEMEHTIB TEXHOIOTIH Ta TeMmepa-
TypHOro pexumy [10-14].

Kpim BUIle BHKIIAJCHO, 32 BUCOKOi BapTOCTI JOOPHB, 3aCO0IB 3aXHCTy POCIUH,
HACIHHSI, TEXHIKH TOIIO, a TAKOX TETEPINTHHOI HaIHU3bKOT BAPTOCTI arporpoAyKIIii 0Co-
OnmuBOrO 3HAYEHHS HaOyBae po3poOKa MalOBUTPATHUX, EKOJIOTIYHO OE3MEYHUX TEXHO-
JIOTIYHUX €JIEMEHTIB BUPOIIYBAHHS CLIIBCHKOTOCIIONAPCHKHUX KYJIBTYP, 10 1 00YMOBHIIO
METY OCJIIJUKEHb — BCTAHOBUTH NTOKa3HUKH €JIEMEHTIB CTPYKTYPH BPOXKAI0 Ta MPOIYK-
THUBHOCTi Topoxy ozumoro mop¢orumis Exxypo ta HC Mopo3 3anexHo0 BiJ TyCTOTH
ciBOu B ymoBax Creny Ykpainu. Tum Oimble, Mo 3pOCTaHHS TOIUTY Cepell arpOBH-
POOHMKIB HAa HACIHHEBUI Marepiall FOpOXy 03UMOTO, CIPUYMHUIIO KpaTHE 301IbIICHHS
BapTOCTi HOTO HACiHHS, TaK Hapa3i BapTiCTh TOHM HACIHHEBOTO Marepiany MepeBakae
y 1[iHi TOBapHE 3€PHO B CEPEHROMY Y 7, yacoM HaBiTh y 10 pa3iB. MakcumanbHa ypo-
JKalHICTh Cy4acHUX MOP(OTHUIIIB TOpPOXy 3aJeKUTh BiJl iHTeHCU}IKaIil 3aCTOCOBaHUX
TexHounorii ToMy akTyaJbHHM € BCTAaHOBJICHHS ONTHMAaJbHUX HOPM BHCIBY HACiHHS
TOPOXY O3MMOTO Y MOETHAHHI 3 CHCTEMOIO YIOOPESHHS Ta IiJKUBICHHS MICJIS BIJTHOB-
JeHHs BereTauii Ay (OpMyBaHHS 3aJaHOI T'ycTOTH arpo(iToLEeHO3y Ta OTpUMAaHHS
BHCOKOT BPOXKAHOCTI KYJIBTYpH.

Marepiaan Ta MeToTUKA TOCTiTKeHb. [0 CITiIKEHHS IIPOBOIMIIICS Ha JOCITI THOMY
noni [HeTuTyTy GloeHpereTHUHHX KyJlbTyp 1 Iykposux Oypsikie HAAH (c. KcaBepiBka
npyra, bimonepkiscekoro paiioHy KuiBckkoi 0011.), 0 3HAXOAUTECS B MEXKaX PETiOHY
HeCTiiKoro 3BooxkeHHs [IpaBobepeskHoi vactunu Jlicoctermy npotsrom 2020-2023 pp.
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['pyHTH nIOCHiZHOTO TMOJS YOPHO3EMH, IO 3a CBOIM MEXaHIYHWUM CKJIQJOM Bif-
HOCATBCS 0 KPYHHOIMIYBaTO-CEPeIHHOCYTIMHKOBIX. BMICT opraniyHOl YacTHHH
IpyHTY KonuBaeThes Bin 2,1 10 4,0 %, a muOuHa ryMycOBaHMX TOPU3OHTIB CKJIaJae
100-120 cm. Ipu mpomy 3a arpoXiMiYHUMH MOKa3HUKAMHU IPYHTH JOCIIIHOTO IOJIS
CTa0OKUCIi 3 HAOMYDKEHHSM iX J0 HEHTpalbHUX IMOKa3HUKIB (pH 3MiHIOEThCS BiX
6,48 mo 7,22). €MHICTh MOIIMHAHHSA, a00 K cyMa yBiOpaHUX OCHOB 3MIHIOETHCS Bil
255 no 395 mr-exB./1000 r IpyHTY, a BMICT Jy»KHOTiAPONi30BAHOTO A30Ty B OPHOMY
niapi rpyHTty ckianae Big 134 mo 350 mr/kr (3a metonoM KopHdinma); pyxomux Gopm
dochopy Big 130 mo 380 mr/kr (3a meromoMm YupikoBa); 0OMIHHOTO KaJlil0 MiCTUThCS
84-122 mr/1000 r rpynry (3a Yupikosum). ITnomia mocisHoi minsHku — 50 M2, 006miko-
Boi — 25 m%. CTpok ciBOH mepima aeKana >KOBTHS; CIOCiO CiBOM CyLiTbHO-PSIIKOBHIA, i3
MDKpssiM 18 cM; monepeqHuK o3uMa mieHuIs. BuciBanu ropox o3umuii copti ‘HC
Mopo3’ (Cep6isi) Ta ‘EHgypo’ (PpaHilis), Mig3UMOBOTO cIIOco0y ciBOu.

IMociBHmiA Matepian OOpOOJICHWH KOMIUIEKCOM 13: (DYHTIIIMIHOTO IMPOTPYyHHHKA
(niro4i pedoBUHM (IIyHiOKCaHIN Ta MeTalakcui-M), IHCEKTUIMIHOTO (A.p. TIOMETaK-
cam). 3a ciBbu y psaku Oyno BHeceno N, P, K. — GoH, micis BiaHOBIEHHS BereTallii
HABECHI MIPOBOAMIIOCS a30THE MiIKUBICHHS, «II0 MEP3JIOTAJIOMY TPYHTY», OIIPHCKY-
BaueM, MoBepxHeBo, nooprBoM KAC-28 y Hopmi 70 Ji/ra, 110 B IepepaxyHKy Ha AIF04Y
PEUOBHMHY CTAaHOBUTB 25 KI' a30Ty.

JlocmipKyBamuch BapiaHTH HOPM BUCIiBY 0,6 MITH. CXOXXKHX HaciHWH/Ta, 1,1 MITH. Ta
1,6 MJIH. cX0oXuX HaciHUH/Ta, o npu Maci 1000 vacinuy 175 1., Ta MOCiBHI#M npugaTHO-
cti 83 %, cranosuio 126 kr/ra, 230 kr/ra ta 335 Kr/ra BigmoBigHO.

Etanu opranoreHesy Ta CTpyKTypa BpoOKaw JociijpkyBanacs y ¢aszax BBCH
09-79 ta 85-87 (nmocruranng; nodypinas 50-70 % 6006iB). OuiHka NPOAYKTUBHOCTI
KyJABTYpH MPOBOJWIIACH IUIAXOM 3Ba)KYBaHHS 3epHa IMICIS MPAMOTO KOMOAaWHyBaHHS
3 MepepaxyHKOM Ha CTaHIapTHI MOKa3HUKU BOJIOTOCTI, 3acMideHOCTI. JlocmimKeHHs
MpOBOAMIN 3a MeToaukaMu [15, 16]. Otpumani gaHi 0OpoOIsIN 32 JOMIOMOTOK MPH-
KJIaJHUX ITporpaM MaTeMarndHoi ctatuctuku Excel 2007 ta Statistica 6 [17].

PesyasraTn nociaigkens. B arpoditoreno3ax y B3a€MOBITHOCHHAX POCIHH Ma€
3HAYCHHS HE TUTKHM BUAOBHIA Pi3HOMAHITTS, a i 1X MPOCTOPOBE PO3MIILICHHS, SIKE Pery-
JIFOETHCSI HOPMOIO BHCIBY Ta 3aCTOCOBAaHMMH €JIEMEHTaM{ TEXHOJIOTIT CiBOU KyJIBTYpH.
Cruparourich Ha €JIEMEHTH TEXHOJIOTii BHPOIIYBaHHS OTPHMYEMO 3aIIaHOBaHY KiH-
LEBY T'YCTOTY KYJIBTYPH, sKa He0OXiHa 1151 GOPMYBaHHS ONTUMAIBLHOTO yporkaro. [yc-
TOTa POCIIMH Ha OMUHHMIII [UIOII € BAYKIIMBUM YHHHHUKOM, SIKUH BILTHBAE Ha (POPMYBaHHSI
BPOJKaIO TOPOXY, YMOBH SIKOTO 3aKJIAAAIOThCA il yac ciBOu. Huspkuitl yposkaii BHHUKAE
BHACIIIOK 3p1JUKEHHS NMOCIBIB a00 B pe3ynbTarTi iX 3aryIieHHs, TOOTO POCIHMHU MalOTh
MiJBUIIEHY KOHKYPEHII0 MiX coOoto. Lleil acmekT perymoeTscss HOPMOIO BHUCIBY
HACiHHS KyJIBTYPH Ha 3a7aHy TyCTOTY arpo(iToneHo3y. ['ycToTa pociarH ropoxy modana
dopmyBaTHcs y ¢a3i cxolliB 1 BU3Ha4YaIach PiBHEM MOJIBOBOI CXOXKOCTI, SiKa 3ayexana
BiJl TCHOTHITY JTOCII/PKYBAaHUX COPTIB, IMiJITOTOBKH HACIHHS JIO CiBOHM, arpOTEXHIYHHX
3aXO0/iB.

Tax, 3a pe3ynpTaraM HaluX AOCHipkeHb y 30HI [IpaBebepexnoro Jlicoctemy
CXOJTM POCIUH TOPOXY O3MMOTO 3SIBISLTUCH Hal8 moly micns ciBOU, a MmojiboBa CXO-
xicth copriB Ermypo i HC Mopo3 B cepeqHbOMY 3a pOKH JOCIIIKEHb CTaHOBHIIA
3a HOpMH BHCiBY HaciHHA 0,6 MJIH. cXoxux HaciHuH — 79 %, 3a 1,1 MJIH. CXOXKHX
HaciauH — 81 %, a 3 HopMH BHUCIBY 1,6 MiTH. cxokux HaciHuH — 84 %. [1oBHIi cxoan
COPTIB rOpOXy 03UMOTr0 chopMyBasd BiAMOBIAHO rycToTy y 55,8 MuH. mT./ra, 98,8 Ta
146,9 man.mT./ra (puc. 1).
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Puc. 1. @opmysanns cycmomu copmamu 20poxy 03umoco 3a Hopmu sucigy 1,6 man.wm./2a,
Jlocnione none IBKiL]b, 2023 pik

3a BiTHOBJICHHSI BECHSHOI BereTallii TycTOTa POCIUH TOPOXy 03UMOT0 copTy EHypo
3a HopMu BHCiBy 0,6 MIH.IIT./Ta y BapianTi pon + N, cranosmia 42,1 mT./M%, y BapiaHTi
¢on + N, —46,3mr./m*, copr HC Mopos3 Binnosinuo 42,4 mr./m* ta 46,1 mt./m>. Y Bapi-
anti o + N, + N, micnst BiTHOBIEHHS BeTeTallii rycToTa 30i1biyBanack Bix 3,1 1o
10 % y copty Enaypo i Ha 3,2-9,3 % y copty HC Mopo3. 3a miiBUIIICHHS HOPMH BUCIBY
Haciuus 1o 1,1 ta 1,6 MIIH.IIT./Ta cepeHs KiIbKICTh POCIMH Ha M? 3pOCTaja i CTaHo-
Buna 81,4-91,3 mr./m? ta 123,9-126,4 wr./mM* y copry Enmypo ta 80,1-89,7 mir./m?
118,7-120,4 mir./m?* y copry HC Mopo3 (tabn. 1 Ta 2). OTpuMaHi HaMH pe3yJibTaTu
30iratothes 3 BucHoBKamu Mahavar N. L. ta ixmmx [19], siki 3a3Ha4ar0Th, M0 BUKOPH-
CTaHHS JOOPUB MOXE IOTIOMOTTH POCIMHAM IFOPOXY O3MMOTO0 30€perTH 3aJaHy I'yCTOTY
arpo(iToreHOo3y, MIBUIIMTH BU)KUBAHICTh POCIHH Ta 301IBIIMTH 1X BPOKAWHICTb.

BrkuBaHICTB 1€ 30aTHICTh POCITUH TOPOXY MPOTUCTOSTH 1 MEPESIKUTH CTPECOBI (ak-
TOPH, SIKI MOKYTh BIUTHBATH Ha PO3BHUTOK, PICT Ta BPOXKAHHICTh KynbTypH. lle mokas-
HUK, KW BiJIoOpakae BiJICOTOK POCIIHH, K1 IEPEKHUITN HETaTHBHI ()aKTOPH Ta TPOIOB-
JKYIOTh CBIill piCT B IpOIIECi OpraHOreHe3y.

3a pesynpraTamMH HamUX IOCHIpKeHb y 30HI [IpaBoGepexkHoro Jlicocrenmy Ha
JOCIITHOMY TIOJNI Bi/ICOTOK BH)KUBAHOCTI 3aJISKHO BiJl BapiaHTIB T'yCTOTH arpodirorie-
HO3Y Ta CXEM IIIJKHMBIICHb 1 MaB OUTBIII HEOXHOPITHMM XapakTep po3noainy (Taom. 1).

B cepennboMy, 3a BapiaHTaMu HOPM BHCIBY, copT EHypo chopmyBaB Taki 3HaUYCHHS:
0,6 maa.mT./Ta — 70,7 %, 1,1 MiH.mT./Ta — 76,0 %, 1,6 MITH.IIT./Ta — 76,6 %. Halikparia
BUKMBaHiCTb Oyna y Bapianti 1,1 man.mr./ra + ®OH + N,/ + N, 1icis BiTHOBIEHHS
Beretanii — 81,8 %, y BapiaHTax i3 iHIIMMH HOpMaMmH BHUCiBY HaciHHA: 0,6 MITH.IIT./Ta
+®OH + N, — 76,2 %; 1,6 man.mr./ra + ®OH + N,/ + N, micinis Bi/IHOBJIEHHS BETETa-
uii — 78,3 %.
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Puc. 2. 3acunyswi pocaunu 2opoxy ozumozo copmy HC Mopos 3a Hopmu 8ucigy HaciHHs
1,1 man.wm./2a. [Jocnione none IBK illb, 2023 pix

Tabmuus 1
BuxuBaHicTh pOCJIMH ropoxy 03umMoro copty EHaypo 3a1e:xHo Bix HOpMH BHCIBY
HACIHHSI Ta cXeMH kKuBJIeHHA B ymMoBax [IpaBoGepexnoro Jlicocremy, 2021-2023 pp.

Hopmu BapiaHTu BecHsIHOTO Cepenns KiibKicTh pocians, mr./ 1 m?
BHCIBY MiGKHBJICHHS 110 3a ocHOBHMMH ¢azamu opraHorene3y 3a BBCH
HACiHHS, Mep3JI0TAJIOMY Cxonu Byronizaniss | IloBHa cTHIIIiCTH
MJIH.IIT./TQ TPYHTY mra? | % | mnwm? % T %
N, P, K,— ®OH 38,1 63,5 37,0 61,7
®OH + N, 42,1 70,2 41,7 69,5
0,6 ®OH + N, 52,9 | 882 | 46,3 77,2 45,7 76,2
o ol T e 482 | 803 | 453 | 755
N,P,K,— POH 78,0 70,9 77,1 70,1
®OH + N, 81,4 74,0 80,2 72,9
L1 ®OH + N, 96,1 | 874 | 875 | 79,5 | 870 79,1
N, P, K,— ®OH 118,1 | 73,8 117,6 73,5
®OH + N, 1239 | 77,4 123,0 76,9
1,6 ®OH + N, 141,5 | 88,4 | 125,0 | 78,1 124,0 77,5
o oyl T e 1264 | 790 | 1253 | 783
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Tabmnurs 2
BuskuBanicTh pociaus ropoxy o3umoro copty HC Mopo3s
3aJ1e5KHO HOPMH BHCiBY HACIHHS Ta CXeMM *KMBJICHHS
B ymoBax IlpaBo0epe:knoro Jlicocremy, 2021-2023 pp.
Hopmu BapianTu BecHSIHOT0 Cepenns KiJIbKicTh pocsuH, mt./ 1 M? 3a

BHCIBY MiKUBJICHHS 110 ocHoBHuMH (azamu opranorenesy 3a BBCH
HaciHHS, Mep3JI0TaJI0OMy Cxonu Byronizanisi | [loBHa cTuriicth

MUIH.IUT./Ta TPYHTY mrM? | % | mmm? % — %

N, P, K,— ®OH 379 | 632 37,0 61,7

®OH + N, 42,4 | 70,7 41,0 68,3

0,6 ®OH +N,, 52,1 | 86,8 | 46,1 | 76,8 45,5 75,8

gﬁi;g;&:;i% - 480 | 800 | 471 | 785

N, P, K, - POH 77,8 | 70,7 77,1 70,1

®OH+N,, 80,1 | 72,8 79,1 71,9

L1 ®OH +N,, 955 | 86,8 | 87,1 | 79,2 87,0 79,1

smonr nererar 97 | 815 | 894 | 813

NP, K, - POH 1174 | 734 | 1125 70,3

®OH+N,, 118,7 | 742 | 117,1 73,2

L6 ®OH +N,, 141,3 | 88,3 | 1192 | 74,5 | 1114 | 69,6

ﬁfi;iﬁﬁiié“e a 1204 | 753 | 1120 | 700

Copt HC Mopo3 Takox MaB HAHBHIINH BiJICOTOK BIXKHBAaHOCTI 32 BapiaHTy HOPMHU
BuciBy 1,1 mnn.aut./ra + ®OH + N4o + N24 micas BimHOBIEHHsS Beretarii — 81,3 %,
3a HOPMH BHCIBY MIIH.IIT./Ta HAlBWINA BIKUBAHICTh BCTAHOBJICHA 32 BapiaHTy YJo-
Openns ®OH + N, + N, micna BiHOBIEHHs Bereranii — 78,5 %, a 3a HOPMHU BUCIBY
1,6 mnn.mr./ra y Bapianti ®OH + N,/ — 73,2 %. Cepenni 3Ha4€HHS BMKMBAHOCTI
3aJIe)KHO BiJl HOPM BUCIBY, B IMOPSAJKY BiJl MEHIIOI 10 OibIIOi TYCTOTH CiBOM CTaHO-
Bun: 71,1 %, 75,6 % ta 70,8 %. Ciig BiI3HAYNTH, 10 BHECEHHS JOAATKOBOTO a30Ty
TiCJIA BiAHOBJICHHS BereTallii MO3UTHUBHO BILTUBAE Ha BUYKUBAHICTh POCIHH FOPOXY O3H-
MOTO, IO 1 30iraeThcsi 3 BUCHOBKOM jgociinaukiB C. Monaany Ta inmmx [20, 21], ski
BCTaHOBWJIM 110 JOOPHBa MOXKYTh ITO3UTUBHO BILTMBATH HA 30€PEKEHICTh I'yCTOTH POC-
JIMH TOPOXY Ta CIPHUSTHU 301IbIICHHIO BPOXKAWHOCTI.

Binomo, 1o rycToTa pocinH ropoxy He OIOCepeIKOBAaHO BIUTUBAE Ha BPOKAHHICTh
Ta SIKICTh HACIHHA 1 3aJIeKUTh BiJ] TEHOTHUITY, KITbKOCTI BHECEHHX JOOPWB Ta 1HIIUX
arpoTeXHIYHUX 3ax0iB. [IpoTsrom pokiB qociikeHb Oyl10 BUSBICHO BaroMi BiIMiHHO-
CTl Y CTPYKTYpi BPOXKAIO Ta aJalITUBHUX BIACTUBOCTSX JTOCIIPKYBAHUX COPTIB.

JanHi nocnipkeHs CBiaYaTh, o copT EHlypo Mae HaiiOibiny o3epHeHicTh 55,0 mT.
Ha BapiaHTi 3 HOPMOK BHUCIBY HaciHHs 0,6 miH.mIT./ra 3 ynobpennsm ®OH + N, mo
MEpJIOTANIOMY TPYHTY, a KUTbKICTh 000iB Ha pOCIUHY 1 HACIHHH y 0001 TocsTany mokas-
Huka 12,8 Ta 4,3 mr.

Ha KOHTpOJIBHOMY BapiaHTi 3 HOPMOIO BUCIBY 1,1 MITH.IIT./ra 3a3Ha4eHi CTPYKTypHi
[TOKa3HUKH 3MEHIININCH 1 CTAaHOBMUIW BigmoBiguo 35,7 wmr. 11,5 Ta 3,1 Ta 11,5 mr.
(Puc. 3).
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Puc. 3. Kinokicms 600i6 Ha 00ny pocauny, wm. [Jocuione none IBK il{b
(30na Ipasobepescnozco Jlicocmeny), 2023 pix

3a miZBHUIICHHS HOPMU BUCIBY HACIHHS 10 1,6 MITH.IIT./Ta 03€PHEHICTh 3HU3IIACH HA
50 %, xingpKicTh 600iB Ha POCIMHY Maiike HE 3MiHWIACH 1 cTaHOBMIIA 11,2 MIT., a Kijib-
KicTh HaciHUH y 0001 3HM3MIachk Ha 40 % 1Mo BIAHOUICHHIO O HOPMH BHCIBY HACiHHS
0,6 mna.mT./ra (Tabm. 3).

[omo macu 1000 HAciHWH, Ci 3a3HAYMTH, IO e CTPYKTYpHUH MOKa3HUK 3HU-
JKyBaBcs 31 30UTBIICHHSAM HOPMH BHCIBY HACIHHS, a HaWBHUII 3HAYCHHS OTPUMaHi Ha
Bapianti ®OH + N, 1 Oy Bianosiaxo 185, 174 ta 165 1.

3a HOpMU BuUCiBY HaciHHs 0,6 muH.mIT./ra copT EHaypo chopmyBaB ypokaiHICTh
na pisni 3,01 1/ra y Bapianti ®OH + N,/ (mo mepsnoranomy rpynri) + N, micns
BiJIHOBJIEHHs BereTanii. 31 301IbIICHHSIM HOPMH BHCIBY HaciHHS 1o 1,1 muH.mT./ra
1 1,6 MUIH.IUT./Ta ypOXKalHICTh HACIHHS 3a3Ha4€HOTO COPTY Oyia HallBUIIA y BapiaHTax
3 mikueienEsaM @OH + N, o mep3noTanomy rpyHTy i CTaHOBHIIA BiMOBiAHO 3,33 Ta
3,34 1/ra.

Copr HC Mopo3 B 30HI mpaBoOepexHoro Jlicocreny MaB HalBHINUI MOKa3HUK
03EPHEHOCTI KYJIBTYPH, SKHA Ha BapiaHTi 3 HOPMOIO BHCiBYy HaciHHA (0,6 MIIH.IIT./Ta
3 ynoOpenusim ®OH + N, 0 Mep3/10TalIOMy TPYHTY CTaHOBHB 65,5 INT. 3 ITiIBULIEH-
HSIM HOpMH BHCiBY m0 1,1 MIH.IUT./ra o3epHEHICTh 3HM3MWIACH HA 42 %, a 32 HOpMHU
BuciBy 1,6 miH.InT./ra — Ha 55 %. Kinpkicte 000iB Ha poCIHHY 3a BapiaHTaMH HOPM
BUCIBY 3 ynoOpenusm ®OH + N, 1o Mepsnoranomy rpyHTy CTaHOBUIIM BiAMOBIIHO
15,6 mit. 12,6 Ta 11,7 wT., a HaciauH y 6001 BianoBigHo 4,2 mrT., 3,0 Ta 2,5 mT.

Taka > TeHeHIlIs BigMideHa 1 3a mokasaukoMm Macu 1000 HaciHWH, sSIKa CTaHOBHIIA
Ha 3a3HA4YEHUX BapiaHTax 1 HOpM BUCIBY HaciHHsA: 174 1, 164 Ta 160 ., a ypoxaiiHicTh
3epHa 3,43 T/ra 3a HOpM BuUCiBYy HaciHHA 0,6 Ta 1,1 muH.uT./ra Ta 3,13 T/Ta 32 HOpMH
BUCIBY HaciHHA 1,6 muH.mT./ra. HaliBuima maca HaciHHS 3 pOCIHMHHU Oyjia OTpUMaHa
y copry HC Mopo3 3 Hopmoto BuciBy 0,6 MiH.iT./ra Ta cxemu ynoopenns ®OH + N,
ska ctanoBwia 11,4 . B cepennpomy Ha ainsHkax copt EHaypo chopmysas 9,55 r/poc-
muHy (+69 % mo xoHTpomo) 3a Hopmu 0,6 MiH.INT./Ta, 1 5,65 T y BapiaHTi 3 HOPMOIO
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BuciBy 1,1 mmH.mT./ra Ta 4,1 r (-27,4 % 10 KOHTPOIIO0) y BapiaHTi 1,6 MIIH.IIT./Ta, COPT
HC Mopo3s 10,4 T (+83,1 % no xouTpoOmIO), 5,68 I, Ta 4,25 . (-25,2 % 10 KOHTPOIIO)
BiJIIOBITHO.

Tabmuns 3
Iloka3HMKHU eJ1eMEHTIB CTPYKTYpH Bpo:xkaio ropoxy copris Exaypo Ta HC Mopo3
3aJIe5KHO Bil HOPMHU BHCIBY HACiHHA Ta y100peHHsI,
3oHa npaBodepe:kHoro Jlicoctemy, 2020-2023 pp.

Hopma 2 g g g g = 5
C BHCIiBY 2 E, ;‘ r T S E )E s
OPT | o cinns Ynoopenns Z é g = 2 g § ; 2 =
MJIH.IIT./Ta 28 3 2 = g 2
T °© g
N P K —®OH | 114 43 490 | 179 | 221
06 |®OHFN, 12,5 42 525 | 185 | 2,94
’ ®OH +N,, 12,8 43 550 | 180 | 2,96
®OH+N, +N,, | 128 42 38 | 182 | 301
- NP K -®OH | 84 32 269 | 171 | 223
S | 1,1 - Kour- | POH+ N, 10,9 33 360 | 174 | 315
= | pom [@OH+N, 11,5 31 357 | 170 | 333
= ®OH+N, +N,, | 11,0 29 31,9 | 175 | 318
N, P K —®OH | 09,1 2,1 190 | 163 | 228
Lo |POHAN, 10,7 24 257 | 165 | 333
: ®OH +N,, 11,2 24 269 | 164 | 334
®OH+ N, +N,, | 11,0 2,6 286 | 165 | 322
HIP, 11 12 2,1 17 | ol
NP K -®OH | 127 4,1 21 | 174 | 2024
06 |POH*N, 148 40 592 | 174 | 323
’ ®OH + N, 15,6 42 655 | 174 | 343
®OH+ N, +N,, | 150 41 615 | 176 | 3,18
2 N P.K —®OH | 97 26 252 | 164 | 2,12
S | 1,1 - Kour- | POH+ N, 12,1 32 387 | 166 | 3,15
= | pom [OOH+N, 12,6 3.0 378 | 164 | 343
z ®OH+N, +N,, | 121 3.0 363 | 165 | 324
N P.K —®OH | 94 23 216 | 153 | 2,09
L6 [OHAN, 11,3 2,6 294 | 162 | 294
’ ®OH + N,, 11,7 25 293 | 160 | 3,13
®OH+ N, +N,, | 11,7 22 257 | 164 | 294
HIP, 14 11 22 18 | 028

BucHoBku. IIpoBesneHa oliHka ocobnuBocTeil (hOpMyBaHHS €IEMEHTIB CTPYKTypU
BpPOXKal0 Ta PiBHS NMPOXYKTUBHOCTI Tropoxy osumoro coptiB Enmypo ta HC Mopos,
3aJIe)KHO BiJl HOPM BHCIBY HaciHHA. BcraHoBieHO, 110 mpoleci opraHoreHesy ropoxy
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03UMOT0 (DaKTOP IMiKUBICHHS MO MEP3JI0TAIIOMY TPYHTY Ta IIiCIIs BiTHOBJICHHS BeTe-
Talii € Hale(EKTUBHIIIMM €JIEMEHTOM TEXHOJIOTII. 3a BHECEHHs N, 10 MEP3I0TATIOMY
TPYHTY BIJKUBAHICTh POCIIMH 32 BCiX HOPMH BUCIBY HACiHHS CTAHOBUJIAJIA B CEPETHHOMY
80 %y copty EHﬂypo Ta 82 % -y copry HC Mopos. 3a BHecenns N, 110 mMep3iora-
somy+ N, /I Bi/IHOBJICHHS BETeTalii MOKa3HUK BHKHBAHOCTI pOCJII/IH 3pic B cepen-
HbBOMY Ha 5 % y copty EHnypo Ta Ha 7 % y copry HM Mopo3 nopiBHSIHO 3 BHECEHHIM
asory N,

Copr Extypo Mae HAIITY TPOXYKTHBHICTB 3a (0,6 MITH.IIIT./Ta HOPMOIO BUCIBY HACIHHS,
sKa cTaHOBUTH 3,01 T/ra, X0u MOKa3HUKU o3epHEeHOCTI Ta macu 1000 3epeH 3pociu
MOPIBHSAHO i3 KOHTPOJIBHUM BapiaHTOM, NIPOTE 3arajbHa NPOLYyKTUBHICTh 3HU3UIIACH HA
17,3 %. 13 36inpmenHs ryctotu copT EHaypo 3akoHOMipHO C(OpMYyBaB MEHIIY O3€p-
HEHICTh Ta MEHLIy Macy 3epeH 19,5 wT ta 153 1 BiANmoBiAHO, a YpOXKalHICTh CKJlana
3,34 1/ra.

Copr HC Mopo3 Ha BiamiHy Bin EHnypo HaBmaku c(popMyBaB BiTHOCHO 3aJ10BiJIb-
HUIl piBeHb NPOJYKTUBHOCTI 32 HMKYOI HOPMHU BHCIBY, TaK ypOXalHICTh y BapiaHTi
0,6 MIH.INT. HACIHUH Ha Ta cKiaia 3,43 T/ra, B JaHOMY BapiaHTi KyJbTypa chopMmy-
Bajia BIBIYi OiJIbITy O3epHEHICTh MOPIBHSIHO 13 KOHTpoJeM 46,7 1 26,2 TIT. BiINOBITHO,
i gemo Buiy macy 1000 3epen 164 1. mis Bapianty 0,6 muH.IT./ra npotu 158 r s
KOHTpOJI0. Y BapiaHTi 3 BuciBoMm 1,6 MiH.IuT./ra coptr HC Mopo3 Mae HIK4i IIOKa3HUKA
BCIX €JIEMEHTIB CTPYKTYpH, IMOPIBHSHO 13 IHITMMH BapiaHTaMH, KpiM I'yCTOTa POCITHH
Ha | M*y 118 pocnuH, 110 BKa3ye Ha HIXKYHI BiZICOTOK BHXKHBAHOCTI POCITUH TIPOTATOM
BETeTaTUBHOTIO MEPioAy i pa3oM 3 iHIIMMHU MOKAa3HUKaMU y 00yMOBIIIOE 3HIKEHHS 0i0-
JoTiYHOT BpokaitHocTi 10 3,13 1/ra mo 12 % HuX4e 3a KOHTPOJIb. 3arajioM, MpencTaB-
JIeH1 pe3yJIbTaTh OCIHiPKEHb 3a MOKa3HUKaMH €JIEMEHTIB CTPYKTYPH BpPOXKar0 ropoxy
03MMOTO JOCHIPKyBaHUX MOP(OTHIIIB MTOKA3aJH, 10 AaHHI COPTH B YMOBax IIpaBode-
peskHoro Jlicocreny YkpaiHu moTpeOyrOTh IHIUBIIYILHOTO MiAXOAY A0 BUOOPY HOPM
BUCIBY HaCiHHSA 3a CiBOM.
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LUNAXN EKONOTI3ALIT TEXHONOTII BMPOLlYBAHHA HYTY
B YMOBAX JIIBOBEPEXHOIO NNICOCOCTENY YKPAIHU

PomaHbko K0.0. — K.C.-2.H.,

MeHedXep 3 po38UMKY agpOHOMIYHUX pileHb y CxioHiti €aponi no eepbiyudax

ma iHcekmuuyuodax,

Tosapucmeo 3 obmexeHoro 8idnoesidansHicmio «batiep»

Yepeona B.O. — acnipaHmka kaghedpu cados8o-napkoeo20 ma ricogo2o eocrodapcmea,
CymcbKuli HayioHanbHUl agpapHul yHisepcumem

YepeoHul 5A.M. — acriipaHmka kagheOpu cadoeo-rapKoeozo

ma niicogoeo eocrodapcmea,

CymMcbKull HaujoHanbHUl agpapHull yHisepcumem

BpyHboe M.I. — acrniipaHmka kaghedpu cadogo-rapkogo20 ma s1icoeoeo 2ocrnodapcmea,
CymMcbKull HaujoHanbHUl agpapHull yHisepcumem

3a nocieHumu nrowamu y ceimi ma 06caeamu 6UpOOHUYMSEA HYM HAEHCUMb 00 MPILiKu 1i0epie
OCHOBHUX 3ePHODODOBUX KYILIMYP, GiH MOPOZOCMIIKULL I NOCYXOCMIUKULL, € 0Jcepenom 1e2Ko3aceo-
106an020 OLKY. Jlana HayKkosa poboma 6a3yemvpcs Ha 021501 MEeHOeHYIl BUPOULYBAHHS HYMY 6 C8IMI
ma Yxpaini. [Ipoananizoeano copmosuii acopmumerm i 00c6io 3acmocy8anHs NPOMPYIOBAHHS, IHO-
Kyl ma Oiocmumyismopie pocmy 3a Cy4acHuUx mexHon02il GUPOULY8aAHHL Ui 3MIHU KILMANT).

Tocigui niowi nio eupowgyeants Hymy 6 ceimi ujopiuro cxkiaoaroms onuzoko 10—13 man. 2a.
Yacmka nymy 6 ceimogomy eupodnuymei 60606ux cxkaadac maiince 12 %. Ocnosnum 6upoo-
Huxom yiel kynomypu € Inois, ockinexu 6ona supowye oinvwe sk 70 % 6i0 3azanvhozo obcsey
MOBAPHO20 HACIHHA.

Hepoicasnuii peecmp copmis pociun Ykpainu nanivye 15 copmie Hymy nocieno2o, 3 Hux nonao
70 % 6i0 3az2anvHoi Kinbkocmi — ye copmu ykpaincwvroi cenexyii. CyuacHi copmu 3a CHpUAMIUEUX
VMO8 Ma HANEHCHO20 PIBHA AZPOMEXHIYHUX NPUtiomie 30amui hopmyeamu nowao 2,4 m sepHa na
1 2a. Taki eucoxi epodicai yacmo ompumyioms 8 Haykogux yCmano8ax ma copmoCmanyisx.

Ipoananizyeasuiu cyuacHi HAyKosi nyoniKayii, MOJ*CHA 2080pUmMuU Npo me, W0 Hym € mpe-
Mb0I0 3ePHOO0O0B0I0 KYIIbIMYPOI 30 NOCIGHUMU NIOWAMU Y CEIMI, ajle He 3d 3HAYeHHAM. YKpaina
MA€e CRpUSmMausi IpYHMo8O-KIIMAMUYHI YMOGU 05l BUPOULYBAHHS HYMY T WOPOKY 3aYiKAGIEHICMb
cinbeocneupobruxie spocmac 0o yiel kymomypu. Crio 3a3HAUUmMU, Wo 3a CYYACHUX MeHOEeHYil
BMIH KAIMamy yiHHOCMI Hymy, siK NOCYXOCMIUKOL ma dcapocmiikoi 3eprob06060i Kynbmypu-
SHAYHO NIOBUWUTUCSL.

AxmyanoHum nUMAHHAM 8 2any3i azpapHozo eupobHuymea Yxpainu € 3a0e3neuenus npooo-
B0NILYOI OE3NeKU WIAXOM BNPOBAONCEHHA HOBUX EKOJIO2IYHO YUCUX MEXHON02Iil SUPOUYEaAHHS
pocaun. Jocaiodcents KOMRIEKCHO20 3ACMOCY8AHHS NPEnapamis 0iono2iuHo20 NOX0OICEHHs K
6 OCHOBHUX NpUlloMi8 mexHonozii supowjyeanns. IlpasunvHuti niobip copmy Hymy, iHOKYIAYis
wmamamu 6yn1600uK08Ux baxmepit, 3axucm 6i0 SpUGHUX X80POD i 3ACMOCYBAHHA OIOCMUMY IS~
MOPI6 MOJICYMb 3HAYHO NOKPAWUMU He IuLUe PI6EHb AKOCMI A 8POICATHOCMI POCIUH, A Ui HO3U-
MUGHO 6NIUHYMU HA TPYHM.

Knrwwuosi cnosa: Hym, nocooHi ymosu, npoOyKmueHicnmv, COpmu, mMexHonio2is, iHOKYIayis,
NPOMPYUHUKY, OIOCMUMYTSMOPU, 8PONCAUHICIb, AKICHb.

Romanko Yu.0., Chervona V.0., Chervonyi Ya.M., Brunov M.I. Ways of ecologization of
chickpea cultivation technology in the conditions of the Left-Bank Forest-Steppe of Ukraine

In terms of global acreage and production, chickpea is one of the top three main legumes
leadersin the world, it is frost and drought resistant, and is a source of highly digestible protein.
This research paper is based on a review of chickpea cultivation trends in the world and Ukraine.
It analyzes the varietal range and experience of using dressing, inoculation and growth bio
stimulants under modern cultivation technologies and climate change.

The area under chickpea cultivation in the world annually amounts to about 10—13 million
hectares. The share of chickpeas in global legume production is almost 12%. The main producer
of this crop is India, as it grows more than 70% of the total amount of commercial seeds.
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The State Register of Plant Varieties of Ukraine includes 15 varieties of chickpea, more
than 70% of the total are varieties of Ukrainian breeding. Modern varieties, under favorable
conditions and proper agronomic practices, can produce more than 2.4 tons of grain per hectare.
Such high yields are often obtained at research institutions and variety stations.

Analyzing current scientific publications, we can say that chickpea is the third legume crop
in the world in terms of acreage, but not in terms of importance. Ukraine has favorable soil and
climatic conditions for chickpea cultivation, and farmers’ interest in this crop is growing every
year. It should be noted that under current climate change trends, the value of chickpea as a
drought-resistant and heat-resistant legume has increased significantly.

An urgent issue in the field of agricultural production in Ukraine is to ensure food security
through the introduction of new environmentally friendly plant growing technologies. The study
of the integrated use of biological products as the main methods of cultivation technology. Proper
selection of chickpea varieties, inoculation with nodule bacteria strains, protection against
fungal diseases and the use of bio stimulants can significantly improve not only plant quality and
yield, but also have a positive impact on the soil.

Key words: chickpea, weather conditions, productivity, varieties, technology, inoculation,
disinfectants, bio stimulants, yield, quality.

Beryn. CyyacHUMHE KITIOYOBUMH 3aBAaHHIMHU PO3BUTKY LIMBLTI30BaHUX KpaiH CBITY
€ 3a0e3meveHHs TI00aIbHOT Ta MPOAOBOIKIOT Oe3nekn. OHUMH 3 OCHOBHHX JIKEpell
3a0e3MedeHHs] POCIMHHNM OLIKOM JIFONIeH Ta TBapWH € OJIiifHI Ta 3epHOO00O0BI KYJb-
TypH, TOMY 110, CaMe€ BOHH IIOCTaYatoTh JJO PalliOHy PEUOBHMHM HEOOXi/IHI AJs mepediry
OCHOBHHX OiOXIMIYHMX MPOILECIB B OpraHi3Mi 3a[uis BUCOKOI iX HMPOAYKTHBHOCTI [1].
3epHO0000BI KYJIBTYPH MOCIIAIOTH IPyTe Miclle B CBITOBOMY BUPOOHHIITBI 32 BAJIOBUMHU
300pamMu BpoKaro i TOCIBHUMU TutomamMu. Tak mia HuMu 3aitasto Oiibiie 200 MItH. Ta,
a BaJIOBUi1 30ip Bpokaro cTaHoBUTH 400 MitH. ToHH. OCTaHHI POKU OJHUM 3 PYHHIBHHX
HACJTIJIKIB II00AJILHOTO MOTEIUTIHHS B CBITI € 3HMKEHHS BPOXKAIB CIILCHKOTOCIONAP-
CHKHX KYNLTYp, 30KpEMA TOPOXY Ta coi — TOJIOBHUX 3epHo606031/1x KynasTyp YKpaiHu
[2]. B 3B’s13Kky 31 3MiHaMu KJIiMary [iHHOCTI HaOyBa€ MOCYXOCTiiKa Ta KapocTiiika 3ep-
HO0000Ba KyabTypa — HYT [3].

IlepcieKTUBHICTh KyABTYPH 3HAaXOAWUTHCA B PI3HUX IUIONIMHAX. Tak OAHI€IO
3 OCHOBHHX TIepeBar HyTy €JDKEPENIOM JIETKO3aCBOIOBAHOTO OLUIKY, SIKHH 3aJIe)KHO Bij
COPTY, 3HaXOAUThCS B Mexax 20,1-32.4 %. BMicT He3aMiHHUX aMiHOKHCIIOT, TAKHX 5K
mizuH (7,65 %), i3oneiuun (6,81 %), metioninH (3,11 %), Tpuntodan (1,10 %) 1 iHmUX
cknanae 38,51 %, mo Ha 3—7 % BuUIIe HiK B COYEBHII Ta ropoxy. HaciHHs HyTy Mae
BEJIMKHH 3a11ac Makpo- 1 MikpoesieMeHTiB, Bitaminis (B ,B,, B,PP), maiixke 60 % nerko-
3aCBOIOBaHMX BYIVIEBOJIB Ta Onn3bko 7 % kupiB [5].

ITpo mepCcreKTUBHICTh HYTY 3 €EKOHOMIYHOI TOYKH 30y CBITYNTH BUIIA MAPKHHAIb-
HICTh HIXK y COHSIIHMKA Ta COi, CTAaOUTLHO BHCOKA 3aKyIiBeJIbHA IiHA, BACOKHUHA ITOTHT
kpain croxuBauiB (Ingis, [lakucran, Typequnna, CayniBcbka Apasis, €rumer Ta iH.),
a TaKO)K PeHTa0EIbHICTh ITPOIaXiB, sika 3a 2021 pik cxiama 52 % [6].

JlonmaTkoBHM acreKTOM € 3IaTHICTh POCIUH (PIKCYBaTH a30T 3 MOBITPS, THM CaMHM
30aradyBary IPyHT a30TOM. TakoX BUCOKO KUCIIOTHI PEYOBHHHU, 110 BUIUIAIOTH KOPEHI,
3/aTHI po3unHATH pocdaru. TakuM YUHOM, TTiCIIS XKHUB, HYT 37[aT€H 3aJTUIIUTH B IPYHTI
omu3bko 80—120 kr/ra a30Ty, THM CaMUM MiABHIIUATH BPOXKAWHICTh HACTYITHOT KYJIBTYpH
B CiBO3MiHi [7].

3a nanmmu Jlep>kaBHOT ciyxOu craTUcTHKH YKpainu 3a 2022 pik Oyio 3i0paHo
334,17 MaH. TOHH 3epHOOOOOBHX, IO BABIUl MeHIe Hixk B 2021 pori. HaiGinpmmx
CKOPOYEHb 3a3HAIM 30MpajIbHI IUIOMI i HyToM. BoHu 3MeHmmmucs Ha 64 % mopis-
HSHO 3 MUHYJIOpIYHHM ce30HoM. Lle 3ymoBiieHo TuM, 110 I[TiBgeHs Ykpainu BHACIiIOK
OKymalii BTpaTUB 3HAYHY KUTBKICTh TOCIBHUX TUIONI, YCKIATHIIIACS IUISIXH SKCIIOPTY-
BaHHA MPOAYKIII i 10C1 iICHYIOTh PU3UKH ITOB’s13aHi 3 BiHCHKOBUM cTaHOM. [lopsz 3 TuM
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3pOCIIH MOCIBHI IUIOINII B 1HIIMX 00JIACTSAX, TaK IEpIIe Miclie 110 BUPOILYBaHHIO HYTY
3a 2022 pik 3aiimae [TonraBcbka oonacth (0,7 Trc. Ta), Apyre — Onecbka i XapKiBchbka
(0,6 Tuc.ra), Tpere — KipoBorpazaceka (0,5 tuc. ra) [4].

3BakeHa TEXHOJIOTiS BHPOILYBAaHHS MOXKE TapaHTyBaTH 3a MiHIMaJbHUX 3aTpar
pecypciB Ta mpaili OfepKaHHS BHCOKOTO IMOKa3HMKAa BPOXKAKO I[IHHOTO 3epHa. Tox
OCTaHHIMU pOKaMu B YKpaiHi BeJlHKa KiNbKICTh BUPOOHHUKIB CLIbCHKOTOCIOAAPCHKOT
MPOIYKIIii 3aliKaBIeHi B BUPOILYBaHHI HYTY, ajle BiICYTHICTh IPYHTOBHUX JOCIiIKEHb
B JICSIKMX IPYHTOBO-KITIMATHYHUX YMOBAX YCKIaJHIOE OTPHMAaHHS MAaKCHMAJILHOTO TIPH-
OyTKy. BUpOOHHKHM MOXKYTh 3aCTOCOBYBAaTH arpoTEXHIUHI MPUHOMH, IKi HE IPUHECYTh
’KOJTHOTO PE3yJIbTaTy, OKpiM 301IbIICHHS COOIBapTOCTI 3epHA.

OckinbKu Ha TepUTOPil YKpaiHU BiJICYTHI MPHPOIHI (aOOPUTeHHI) MOMYIALiT Oyib-
OoukoBUX OakTepiii HYTY, JOLIIBHO 3aCTOCOBYBaTH IEpPEANOCiBHY OOpOOKYy HaciHHS
OioyioriuHUMH TIpenapaTaMy iHOKyIssHTaMH. Lle 3abe3neunTs migBUIICHHS BpOXKaifHO-
CTI Ta TIOKPAIIUTH SKICTh HACIHHA [8].

CyuacHi nporpamMu KOMILIEKCHO1 010J10T13a11i1 3aXHCTy pOCIUH NepeadadaroTh 3MeH-
IIEHHS 3aCTOCYBaHHS IECTHIHAIB, CaMe TOMY 3 SIBISIETHCS MOTpeda B 3aCTOCYBaHHI
HOBHX aJIbTCPHATUBHUX €JIEMEHTIB TexHouorii [10].

KoHTponb piBHS Bpa)X€HHS NAaTOT€HAMHU MOCIBIB HYTY JO3BOJII€ OTPUMYBATH KOH-
JUITIHE 3€pHO, ajie 3aCTOCYBaHHS XIMIYHHMX 3aC00iB 3aXUCTy POCIHH MPU3BOAUTH IO
30UTBIICHHS ECTUIIMTHOTO HABAaHTAXXCHHS Ha JOBKLLIA, YTBOPEHHS CTIMKHUX HOIYIIS-
1[I} Ta ITaMiB MATOTEHIB 1 HETATUBHUI BILUTUB Ha 6000BO-pu300ianbHUi cMOi03 [9].

HeposBuHeHIiCTh pHUHKY OiolpenapariB Ta BiJICYTHICTh NMPOBEACHHS TIPYHTOBHHUX
HAyKOBHX JIOCII/DKCHb Ma€ HETAaTUBHHUH BIUIMB HA €KOJOTi3aIil0 BHPOIILYBAHHS Cillb-
CBKOTOCIIOAAPCHKUX KyIBTYp. [lIs cibrocniBUpoOHUKa MOTPiOHA rapaHTis OTpUMaHHS
pesynbTrary 3actocyBaHHs 33P um moOpuB, a GioNOTIUHI TpenapaTH Malof0CHiKEeH]
1 IK HACITIZIOK MOXYTb Oynu 30uTKOBUMH [11].

XapakTepHUM TS HYTY, SIK 3¢pHO0000BOT KYNBTYpH, € CUMOIOTHYHUIA 1 aBTOTPO]-
HUW THUI a30THOTO JKWBJEHHS. DiKCyroum a3oT 3 TOBITps, Oynb0oukoBi Oaktepii
MOXYTh 3akpuTH 70 % TOTpeOH pOCIUHHU B I[LOMY CIEMEHTI KUBIICHHS, ajie¢ BOHU
3’BJSIFOTHCA Ta MMOYMHAIOTH (QyHKIIIOHYBaTu uyepe3 20—30 qHiB micis Nepuux CXOMAiB.
Lle B cBOIO "epry, TATHE 3a cO00I0 PU3UK BUHUKHEHHS a30THOTO TOJIOLYBAaHHS, TOMY
IIO 3aracy a30Ty B CiM’SI0JSIX 3aKiHIYIOTHCS JO MOSBU OyIb00UKOBHX OakTepiit [12].
BupimuTa 1110 mpo6iaeMy MOXIINBO 3 JOMOMOTOIO IEPENIOCiBHOT 00pOOKN HACiHHS
010JOTIYHUMH MIKpPOAOOpHBAaMHM, IO 3a0e3levarh CTApTOBE a30THE >KHBICHHS IS
POCIIMH HYTY.

OTxe, 3riIHO TOaHo1 BHIIE iHPOpMaIlii Oy10 c(hOpMOBaHO OCHOBHE 3aBJaHHS TAHOT
CTarTTi, @ caMe BUBYUTH JIITEPATYPHI JpKepela MPUCBIUEHI BUBUCHHIO CTaHY 1 IMEPCIIeK-
TUB BUPOLILYBaHHS HYTY, a TAKOXK MPOCTEKUTH BIUIUB MEPEANOCIBHOT 0OpOOKH HACIHHSA
IHOKYJITHTaMH, IPOTPYHHUKAMHU Ta 010CTUMYISTOPaMH.

1. IoxoxxeHHs Ta 6io0riyHi 0COOIUBOCTI KYJILTYPH HYT

HyT € onniero 3 HalicTapoJaBHIIIKUX KYJABTYp, 110 Oyia momupeHa B Pumi, I'pemnii,
I1nii, €runti 1 Meconotawmii e B 6por3oBy 100y [13].

Brepie Hacinus HyTy Oyino 3HaiiieHo B 5450 p. H. e. B TypeuuwnHi, mi3Hime Horo
OyJ10 BUSIBJICHO 1 B TIOJILOBUX CIIOPYZAxX Ta €TMIETChKHUX Mipamigax [23].

HyT mmpoxo BUKOPUCTOBYBAIIHU B XY, 4 OKYJIBTYPHIIN Maii>ke TPHU TUCAY1 POKiB TOMY.
KpaiHoto moxomkeHHs KyJbTypHOTO HYTY € MiBHIYHO-cXigHa Cupis 1 miBIEeHHO-CXiTHA
Typeuunna [14].

HyT sk cimpcprorocnomapchka KyiabTypa BHpOIIyeThes B 50 KpaiHax CBiTy, Xoda
JIUKOPOCITINPEICTABHUKUOIBIIIE He 3ycTpidaroThes [15].
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3rigno nanux KoposiBcskoro 6otaniuHoro caay Kero, 1o pony HyT (Ciceri L.) Hane-
JKUTh 45 BUAIB, Ta Juiie HyT nociBuui (Cicerarietinum L.) € kynsTypHuM [16].

HyT — xynmsTypa Mopo3ocTiiika Ta Temomo0Ha. 3a Temmeparypu 4—8°C mouuna-
€ThCSI MPOPOCTaHHS HaciHHA. Bereraris pociaun HyTy TpuBae 20—120 mHIB 11 CKOPO-
cturmux i 150-220 mHiB U MI3HROCTHIIMX COPTiB (Tabm. 1).

[ MakcHManbHO TPOAYKTHBHOTO BHUKOPHCTAHHS BECHSHOI IPYHTOBOI BOJOTH
MOCIB KYJIETYpPH MO>KHA IIPOBECTH B O1IBII paHHI CTPOKH, OCKITBKH CXOJH BUTPHUMYIOTh
3aMopo3ku 10 MiHyc 6—8°C. 30MparoTh HyT MPSIMUM KOMOAaHYBaHHSM, 4epe3 T IO
BiH Ma€ MITaMOOBHI THIT KyIIIa, BUCOKE IIPUKPITUICHHS 000iB Ha MaroHi i CTIMKIHCTE 10
po3TpickyBaHH: [22].

EdexTiBHEe BUKOpHCTaHHS TPYHTOBOI BOJIOTH POCIHMHAMHU HYTY, 3a0€3MEUy€ThCS
J00pe PO3BUHEHO0 KOPEHEBOI CUCTEMOIO 1 BUCOKUM OCMOTHYHHMM THUCKOM KIIITHHHOI'O
COKY. 3aBIISIKH CBOiii Oy/lIOBI, IUCTS HE B SHE 1 HE BTpayae Typropy npotsirom 7-9 mib 3a
temneparypu nositps 1o +40°C 1 BizHocHi# Bonorocti menue 30 % [22].

Maroun yHikaibHI 0i0J0TiUHI Ta OOTaHIYHI XapaKTEPUCTUKH, HYT € BaXXIIMBOKO Ta
HEPCIEKTUBHOK CLIBCHKOTOCHOAAPCHKOI0 KYIBTYPOIO, SIKa 3MOXeE 3a0€3Me4uTH sIKic-
HUM POCIMHHUM O1IKOM HACENCHHS IUIAHETH.

Tabmmms 1
Biosoriuni ocobauBocti HyTY [22]

AoioTuyHi gakTopu i Giosoriuni ocoduBocTi Iloxa3HuKH
Temuno:
— MiHIMaJIbHA TeMIeparypa MmpopoCcTaHHs HaciHHg, °C +2+4
— ONTUMaJbHA TEeMIIepaTypa MpopoCTaHHs HaciHHs, °C +10+12
— MiHiMaJbHa TeMIepaTypa 3’ SBJICHHS CXOMiB, +4+8
— TeMIeparypa, o CIIPUYHHSE TOIIKOKeHHS cxo/iB, °C —-8-10
— ONTUMAaJbHA TEMIEPATypa POCTY 1 PO3BUTKY, °C +24-28
— CyMa aKTHBHHX TeMIIepaTyp 3a BeretauiiHuii nepiox (Buiie +5°C),°C 1200-1600
Bosnora:
— ONTUMAaJbHA BOJOTICTh IPYHTY, % 60-70
— KUIBKICTB BOJIOTH B OPHOMY LIapi IPYHTY IJIsl OTPUMAaHHS APY>KHUX 15-20
CXOJIiB, MM
— noTpibHO /1 HaOyXaHHS 1 IPOPOCTAHHs HACiHHA, % 120-140
— TpaHcHipauiiHui KoeilieHT 350
— KPUTHYHHUH 1IEpio] 32 BOJIOTICTIO OyTOHIi3aIis
Bumoru 10 peakIii IpyHTOBOTO PO3YUHY pH 5,6-7,4
BigHoleHHs 10 CBiTIA (IOBKHHA JTHS) JIOBIOTO JHS
OnTrManbHa MUIBHICTD IPYHTY, I/CM3 1,1-1,25
Tumn KopeHeBoi cucTeMu CTPUKHEBUI
Cnoci6 3anuneHHs caMo3aInmIbHNI
TpuBasicTh BereTaniiHoOro rnepiony, JIHiB 80-120

2. 3Ha4yeHHA Ta CTaH BUPOOHUUTBA HYTY

3 kiHug XX CTONITTS HYT 3aiiMae moyecHe TPETE MiCLie y CBiTl 3a MOMUTOM Ha CBITO-
BOMY PHHKY, IIOCIBHUMH IUTOIIAMH i oOcsiramu 30MpaHHs cepe] iHIMX 3epH00000BUX
KYJIBTYp, IOCTYIAIOUUCH JIMLIe col Ta kBacoui. [TociBHI miomi mia BUPOLTYBaHHS HYTY
B CBITI IIOPIYHO CKJIaAar0Th OMu3bko 10—13 mutH. ra [17-20].

YacTka HYTy B CBITOBOMY BUPOOHHLTBI 0000BUX ckiagae Maibke 12 %. OcHOBHUM
BUPOOHHMKOM IIi€i KymeTypH € [Hnis, ocKinbkn BoHa Bupoirye Oimbire sk 70 % Bin
3araJlbHOro 00CsTy TOBapHOTO HaciHHs [21].




3eMi1epoOCTBO, POCIMHHUIITBO, OBOYIBHHIITBO Ta OAIITAHHUIITBO |

|65

Bucokuit piBeHb OCYXOCTIHKOCTI Ta 3[aTHICTh JaBaTH €KOHOMIUHO OOTpyHTOBaHi
BpOJKai, /Ie BUPOIIYBAHHS iHIINX KYNBTYyp € 30WTKOBHM, XapaKTepU3ye HYT SIK BHCO-
KOLIIHHY 3epHO0000BY KyNbTYpy. YHIKAJIbHUH 3a CKJIaJOM HE3aMiHHMX aMiHOKHCIIOT
01510k Mae JIiKyBaIbHi BIACTUBOCTI Ta 3[aTCH 3aXUCTHUTH BiJ] TAKUX XBOPOO CYy4acHOCTI,
SIK OHKOJIOTISl 1 CepIeBO-CYJAMHHI 3aXBOptoBaHHSA. OKpiM IOTO, BKIIOUCHHS HYTY IO
paLioHy CIpHsi€ 3HUKEHHIO X0JIECTEPHHY 1 I[yKPY B KPOBi, IONIEPEAXKYE PO3BUTOK OCTe-
0II0PO3Y, aTepPOCKIIEPO3y, Aia0eTy, OKUPIHHS, a TAKOXK IiJIBUIILYE aJIJaITUBHUAN TOTEH-
mian opranizmy [23].

3Bakarouu Ha BaXKJIMBICTh Xap4OBOTO Ta arPOTEXHIYHOTO 3HAYEHHS, IIOPOKY MOCIBHI
TUTOIIII IMiJT HyTOM B CBIiTi MarOTh TEHJCHIIIIO 10 30unblneHHs. Tak MOCiBHI IUIONI Ha
2000 pik cranopwu 10,2 mutH. ra, B 2010 porti — 12,0 miH. ra, B 2014 porti — 13,9 MutH. Ta,
a'y 2018 poui cknanu 6inbi Hixk 17,8 miH. ra. [lopsa 3 TUM piBeHb BPOXKAMHOCTI TAKOXK
3poctaB. Y 2000 pomi BiH cknaxas ymmre 0,79 1/ra, B 2010 p. — 0,90 1/ra, B 2014 p. —
0,96 T/ra, y 2018 p. — 1,03 1/ra [23].

IIle onHa yHiKalbHa 0COOIMBICTH 36pHOO0OOBUX KYNBTYp 1€ MOBHICTIO 3a0e3neuy-
BaTH CBOI MOTpeOH B a30Ti, nuisixoM (ikcarii Horo 3 moBiTps. Hanpuknan, HyT, cos,
TOpOX 1 COYEBHIIA 3a BETeTAIlIMHUN Tepiox 3B’s3yroTh Omu3bko 100—150 kr/ra asoty
B JIif0Yil pedoBHHI, IO Bignosigae maibke 300 Kr cemiTpu 3a BHECEHHS B IPYHT. 3a
PaxyHOK KOPEHEBHX PEIITOK i BimMepnux OyIb0040K MOXKE 301IBIINTHCE BMICT TyMyCy
B IPYHTI, OCKIIbKH BOHH € BYKJIMBUM JKeperioM Oionoriunoi Macu [23, 24].

@OnarMaHaMu [0 BUPOLIYBaHHIO HYTy B cBiTi € Iunis, Kanaga 1 ABctpanisa. s
€Bponu MOKH IO I KyJABTypa HE € MOLIMPEHOI0, Ta 3aiiMae He3HAYHi IUIONIi, aie
MOCTIHHO BEAYThCS TUCKYCIT 1010 301IbIIIEHHS 00CSTIB BUPOOHHUIITRA.

VYkpaiHa Mae CHpUATINBI I'PyHTOBO-KIIMAaTHYHI YMOBHU ISl BUPOILYBAaHHS HYTY
1 IIOPOKY 3alliKaBJICHICTh CUIBIOCIBHPOOHUKIB 3pOCTa€e JIO Mi€l KynbTypH. Tak 3a
nmanuMu JlepxaBHOT CIrykOu cTaTHCcTHKH Ykpainu B 2022 poui 6yio mocisHo 3,4 THC. ra
Ta 310pano 334,17 MiH. TOHH 3epHOO00O0BHX [25].

3MiHH KJIIMary CYTTE€BO BIUIMBAIOTh Ha arpapHUi CEKTOp, 3MYIIYIOUYH NPUAMATH
HOB1 BUKITUKH Ta IIYKATH IIJISXH BUPINIeHH. Tak 301IbIICHHS KITBKOCTI MOCYX Ha ITiB-
JHI Ta iX nomupeHHs B JIicocTennoBoMy perioHi 3MyIiTye HayKOBIIIB TOCIiIXKyBaTH HOBI
KyJABTYPH, TaKi K HYT, JJIs PI3HUX KIIIMaTUIHHUX 30H Kpainu [26].

3. EnemeHTH TeXHO/10Til BUPOLLYBAHHS HYTY

CoproBuii acCOPTUMEHT HYTY. JlepXaBHuil peecTp COPTiB pOCIHH YKpaiHH Hali-
gye 15 copTiB HyTy MOCiBHOTO, 3 HUX moHan 70 % Bix 3araibHOI KUTBKOCTI — € COPTH
ykpaincbkoi cenexuii [27]. CydacHi COPTH 3a CHIPUATIAUBUX YMOB Ta HAJIEXKHOTO PiBHA
arpoTeXHIYHUX NPHUHOMIB 3AaTHI (hopMyBaTH HoHaA 2,4 T 3epHa Ha | ra. Taki BUCOKI
BpO’Kal 4acTO OTPUMYIOTh B HAYKOBHX YCTAHOBAaX Ta COPTOCTAHIIISX.

Jna ymoB Jlicocteny Ykpainu pekoMeHIOBaHO A0 BUpOLIyBaHHA 11 copTiB 3 HUX
brnanko, €Ba, Kipa i JIapa 3apeectposani B 2020 poi, Maectpo — 2022 poky Ta OkTa-
Biyc — 2023 poky.

Biosioriuni acmexkTd TexXHOJIOTii BHPOIIYBAHHA HYTY. 3riHO pPEeKOMEHIAIlii
Bymynsana O. B. i Ciukapa B. 1. mociB HyTy moTpiOHO IpOBOIUTH, KOJIU IPYHT IIPO-
rpiBes 10 5—6°C Ha TIMOWHI 3aropTaHHs HAaciHHA. 3a3BHUail 1e ceperHa Y KiHellb
KBITHA. 3a PSIKOBOTO crocoOy ciBOM HOpMa BUCiBY cTraHoBUTH 500—700 Tuc., mmpo-
kopsaHOMy — 300-500 THC., cTpiukoBoMy — 400 THC. CXOXMX HACIHHHUH Ha TekTap [22].

Poxkor A. O. i Boponaii 0. B. mocnimunu nmuTaHHSA BIUIMBY HOPM Ta CIIO-
co0iB ciBOM Ha MPOXYKTHBHICTh HYTy B 30HI JlicocTemy Ta AiMIUIM BHCHOBKY, LIO
ONTUMAIBHUM € PSIKOBHH cmoci0 ciBOm 3 Mikpsagsmu 30 ¢cM # HOPMOIO BHCIBY
0,8 miH Hac./ra. [28].
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Inoxynsauisn./Jns inTeHcudikamii mponeciB azoTdikcarii, CTUMYIALIT pocTy 1 po3-
BUTKY POCJIMH Ta 3aXWCTI BiJl XBOPOO Ta IIKIJHWUKIB Ha TepeHaX YKpaiHW IIMPOKOTO
BUKOPHCTAHHS Ha6yn1/1 6iosoriuni (MikpoOHi) mpenaparty. [lepcrneKTUBHUM HapsMKOM
B yJIOCKOHaJIeHHl TEXHOJIOTi1 BUPOIILYBAHHS HYTY € BUKOPHCTAHHS 6ioyToriYHUX Tpena-
pariB Ha OCHOBI MIKpOOPTaHi3MiB Pi3HHX cbyHKmOHaJILHI/Ix rpyn [22].

Jis moKpaleHHsT pOCTOBUX TPOIECIB 1 MiIBUIICHHS PIBHIO HAIXOIKEHHS a30Ty
IUIAXOM  a30TQIKCYI0UOi JIisIBHOCTI  OylbOOYOK, 3aCTOCOBYIOTh IHOKYISHTH. 1X
OCHOBHUM KOMITOHEHTOM € IIITaMU OyJIbOOYKOBHX OaKTepii, SKi BUTOTOBJISIOTHCS Pi3-
HUMH ycTaHoBaMHu. OCHOBHUMH BUPOOHHUKaMHU Oynb00uKoBUX Oaktepiii B cBiTi € CLLIA
Ta ABcTpais [29].

B mpupomanx ymoBax 3epH00000BI pOCHHH 314aTHI BUKOpHcTOBYBatH jmte 10-30 %
BJIaCHOTO a30T¢ikcytouoro noreHuiany [30], B Toil yac KoIu 1HOKYIALIsA BUCOKOedek-
TUBHMMH IITaMaMH OyJI600YKOBHX OakTepii rapaHTye MiABHUIICHHS JaHOTO MTOKAa3HUKA
10 50 % 1 30inpOTyE Bpokait 3epra [31].

[HOKyMs1Ii€ € e(heKTUBHMUM METOOM HE JIMIIE MiBUIIEHHS IPOAYKTUBHOCTI IMTOCIBIB
HYTY, ajie # 30inbmenHs BMicTy npoteiny [32]. M. F. Hynes B cBoiif po6oTi J0BOANTS,
IO JOCATTH OUTBII BaroMoro e(ekTy Mo)kHa 3a ITOIIOMOTOI0 JOJAaTKOBOTO BHKOPH-
CTaHHS MIKpOEJIEMEHTIB BiTaMiHiB Ta TopMoHiB [33].

Pocmuan  HyTy CTBOpIOIOTH 0000BO-pu300ianbHUN cHMOiI03 3  OakTepisMu
Mesorhizobium ciceri, BHacIiJIOK 4Or0o 3a BEreTaliWHUI Mepioa 31aTHI 3aCBOIOBATH
3 arMocdepu O6mu3bpko 150 Kr/ra a3oTy, 3a0e3nedyroun UM ypoxaitHicTs 20-25 1/ra
0e3 3acTocyBaHHS MiHEpaIbHUX JTOOpUB. Maiike TpeTuHa (ikCOBaHOTO a30Ty 3 MOBITPS
JHIIAE€THCA B KOPEHEBHX Ta TIOKUBHHUX PEIITKAX HYTY 1 BUKOPUCTOBY€ETHCS HACTYITHUMHU
KyJlbTypamHu ciBo3MiHH [34].

JlocimiTHuKaMu, sKi BUBYAIMA TUTAHHS 1HOKYJAIIl HAciHHS OOOOBUX KYJBTYD,
JIHAIIUTA BUCHOBKY, 10 TAHUH 3axXi]] Ja€ MOKJIUBICTh OTPUMATH JAPY>KHI Ta PiBHOMIp-
HiCXOIW ¥ 30iNblye BH)KMBAaHICTh POCIWH Ha mepioa 30upaHHs Bpoxato [35, 36].
3rimHo mociimkens Tondap JI. M. mepennociBaa o0poOka Hacinass KPM-+mram ST
282 3abe3neymniia HAMOIIBIIMA TOKa3HUK BHXKHBAHOCTI pOCIHH, a came 91,7-93,5 %
11t copty Tpiymd Tta 89,5-92,2 % nns copty Pozanna. [Topsn 3 uum micnst 00poOku
KPM+Pu3zoboodit BmxuBanicts cranosmia 91,8 % mist copry Po3anna, a aist copry
Tpiymd 92,4 % [35].

Pesynsratn pocnimkens Ilapxomenka T. 1O., Ilapxomenka O. JI. [36] i Himgo-
Brya C. B. [37] moka3zaiu, mo iHOKysmis Pu3zo6oditom HaciHHsA HYTY copTy Onmceit
30upIMIa BUCOTY pociud Ha 11-21 %, moxuHy kopeHs Ha 18-31 %, abconroTHO
CyXy Macy Haa3eMmHoi yacTHHU Ha 35-95 % Tta xopeneBy cuctemy 41-135 % mopis-
HSTHO 3 KOHTPOJIeM. 3a JBOXPIYHUMH JTAHUMH, BCTAHOBJICHO, IO TEPEIIIOCciBHA 00poOKa
Bacillus sp. 01 nigBuniuna BpoxaitHicte HyTy copty Oauceit Ha 1-10,3 %, a uramamu
111 6H Ha 6 123 % BiTHOCHO KOHTPOJIFO. [Topsi 3 UM 1HOKYJAIIS TO3UTUBHO BILJTMBAE
SIK Ha BPOXKaWHICTh, TaK 1 Ha (POTOCUHTETUYHUI MOTEHI[IA) MOCIBIB HYTY, IO 301b-
IIYETHCS BITHOCHO (a3 PO3BUTKY Ta MaKCHMAJIBHOTO 3HAYCHHS JOCATAE 3a MEePiof Bix
yTBOpeHHS 0600iB 10 popMyBaHHS HaciHHA [38].

JocnimkeHHst Ha HeyJo0peHoMY (OHI TOKa3ajH, IO POCIUHU HYTY BUKOPHUCTOBY-
Bayu 63—65 % BiJ 3arajibHO HAKOIMMMYEHOTO CUMOIOTHYHOTO a30TY, IO B Jit04iil pevo-
BUHI cTaHOBUTH 140—148,3 kr/ra, ynmM 3abe3neunnn ypoxaitnicts 1,81-2,09 1/ra [39].

3a BHUpOLIyBaHHS 3epHOOOOOBHX KyJBTYp BapTO 3aCTOCOBYBaTH II€PEIIIOCIBHY
IHOKYJIALIIIO HACIHHS, OCKUJIbKM BOHA Ma€ BIUIMB Ha MPOXO/HKEHHS MOYAaTKOBHX €TaIliB
OpraHoreHesy i MpupicT ypokar. O0poOka HACIHHS CIIPHsIA TIPUPOCTY KUTbKICHUX Ta
SKICHHX TOKa3HUKIB YTBOPEHHS OyJIbOOYKOBUX OakTepil, ski craHoBmid 20,4 mT. Ha
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1 pocnuny, 6iomaca Oyap004OK JOpiBHIOBaNA 768 MI/pOCIHHY 1 HiTpareHa3Ha aKTHB-
HicTh — 4446 nmons C,H, /4 [40].

Iporpyiinuku. HeBix eMHOIO CKJIaJJOBOIO TEXHOJOTIT BUPOLTYBaHHS Oylb SKOI Clllb-
CBHKOTOCIIOIAPCHKOT KYIBTYPH € 3aXHUCT POCIIHUH Bifl IIKITHUKIB 1 XBopoO. Halnommpeni-
IIIUM METOJIOM TTOKH 3aJIMIIAETHCS XIMIYHUMA, OCKIIBKH TIECTUIMIN YHIBEPCAIbHI, MAtOTh
BUCOKY TOCIIOAAPCHKY, 010I0TiUHY 1 €eKOHOMIUHY €(EeKTHUBHICTb Ta IOIPHU 1€ KOHTAKTHa
B3a€MOIisl MiXK HIMH Ta MIKpOOpTraHi3MaMH JTy>Ke CKJIa/Ha 1 10 KiHII He BuBYeHa [41, 42].

HaiiGinpiroi mkoam Ui HYTY 3aBlaloTh TPUOHI TATOTEHW pOMIB  Fusarium
i Ascochyta, MeHIII IKOJOYMHHI OOMILIETH POAiB Pythium 1 Aphanomyces, siKi BUKJIUKa-
I0Th HEKPO3H, CYJHHHI XBOPOOH, THUII 1 (iToTOKCHKO3HU [43—45].

OCHOBHHMH IIpenaparaMy 10 3MEHIICHHIO HETATHBHOTO BIUTUBY 30yIHUKIB IPHOKO-
BUX 3aXBOpIOBaHb € (QyHrinumu [45, 46].

ITorpeba B JOCTIIKEHHIX MUTaHHS TOKCHYHOI Jil IpOTPYHHUKIB HAa MaKkpo- i MiKpo-
CUMOIOHTIB Ta Ha 0000BO-pU300iabHY CUCTEMY 3arajioM OOYMOBIIOETHCS ITOSBOIO
HOBHX COPTiB 0000BHUX KYNBTYp, XIMIYHUX Ta Oiojoriunux 33P i mrtamiB Oynb004Ko-
Bux Oaxtepiid. OcoOIMBO rOCTPO I1e MUTAHHS CTOITh 32 HEOOX1AHOCTI MOETHAHHS MIPO-
1eciB 00pOOKH TOCIBHOTO Marepially 1HOKYJISHTaMH 1 IPOTPYHHUKAaMU (QYHTIIHIHOTO
Ta 1HCEeKTULUAHOTO CHEKTpy il [46], OCKIIbKH AOCTIIKEHHS CYMICHOCTI MECTUIU/IB
Ta OlompernapariB He BCTUTAIOTh 32 3MIHAMH Y TEXHOJIOTiSIX BHTOTOBJICHHS XIMIYHHX
npenapariB [47—48] Ta MOSBOXO IHOKYJISIHTIB 3 HOBHMH IITaMaMu OakTepiit [49].

[ns1x0M J1ab0paTOPHOTO EKCTIEPUMEHTY i Yac JOCIiIKEHHs BILTUBY IPOTPYHHU-
KiB Ha CXOXICTh Ta CHEPTiI0 MPOPOCTaHHS HACIHHA HYTY TPbOX COPTiB, BCTAHOBIICHO,
10 BCl mpenapary Oy e(peKTHBHUMU, OCKUIbKA KOHTPOJIbHI BapiaHTH BXe Ha 3 JIeHb
MaJIi O3HaKH 3apaxxeHHs. JlabopaTopHa cX0XKiCTh KOHTPOJIBHUX BapiaHTIB I KOXKHOTO
copty craHoBmia 64—75 %, mo 3HAYHO HWKYE HIX Ha 00poOneHmX BapiaHTax. Tak
MPOTPYIOBaHHSA MpenapatamMu Makcum Ansanc, Peniro M ta depep Manio Mo3UTHBHHN
BILIMB Ha MOCIBHI SIKOCTi HACIHHS, OCKIJIbKH €Hepris MPOpOCTaHHs Ta JabopaTopHa CXo-
xicth Maa ioHaz 90 % [50].

He 3Bakaroum Ha mepeBard MPOTPYWHUKIB, BOHU MOXKYTH 3IIHCHIOBATH HETaTHB-
HUH BIUIMB Ha YTBOpeHHs cum0io3y Mesorhizobium ciceri 3 pocIuHaAMH HYTY, TOMY
o pr3o0ii 4yTInBi A0 Airouux pedoBHH (yHTrinumiB. Came TOMy JUIsl IPOTPYEHHS
HACIHHS BapTO 3aCTOCOBYBATH arpOXiMiKaTH, SIKi MEHIII ITKOOYHHHI IS OyTEO0YKOBUX
OaxTepii, a IHOKYJISIIIO HACIHHS HYTY MPOBOIUTH TOIEPAHTHUMH JI0 JIOUYUX PEUOBHH
¢byHrinuaiB mramamu M. ciceri. Ha 0CHOBI IPOBENEHUX JOCIIKEHb, HAYKOBIII PaJIsATh
BIIPOBAKYBAaTH B TEXHOJOTII0 BUPOIIYBaHHS HYTY Taki npoTpyiHuku: Makcum Crap
(1. p. bmyauokconin, 18,7 r/n + nunpokonasodn, 6,25 r/m),BitaBakc 200 ®D (a. p. kap-
6okcuH, 200 /1 + THpaM, 200 /1), Jlamapaop IIpo (a. p. mpotiokonasomn, 100 r/m +
TeOykonazoun, 60 /1 + ¢ayomipam, 20 /1), Jlamapnop (a. p. mpoTiokoHasoi, 250 r/1 +
teOykoHa3od, 150 r/m), Binut ®opre (a. p. payrpuadomn, 37,5 r/n + imazamnin, 15 r/n
+ Tiabennazomn, 25 r/im), Ceprikop (1. p. medernokcam, 20 r/im + Tebykonason, 30 1/1),
Opiyc yniBepcan ES (1. p. reOykona3zon, 15 r/n + npoxmopa3s, 60 r/m), Bian Tpact (a. p.
TeOykoHa3od, 60 /1 + Tiabennaszon, 80 /1) Ta iH. [S1-53].

[Tompu Bci mepeBary, XiMiYHUE 3aXHCT BiJ XBOPOO HE 3aBxaU 3a0e3redye CTOBi-
COTKOBHMU pe3ynbTaT, a 30UIbIIEHHS OOCATIB BUKOPHCTAHHS MECTHLMIIB CIPUUYHHSIE
3a0pyIHEHHS JOBKIJUIS, HOSBH PE3UCTCHTHHUX INTaMIB i MOMYJALii maroreHiB. Bax-
JIUBUM HEJOJIKOM XIMIYHHMX TperapaTiB € HeraTHBHUN BIUTMB Ha 6000BO-pH300iaiib-
Hull cuM6i03. Came ToMy BapTo 00HpaTy 610JI0TIYHY TEXHOJIOT1I0 3aXUCTY POCIUH, sKa
0a3yeThCsl HA BUKOPUCTAHHI O10JIOTIYHUX areHTIB Il KOHTPOJIIO aKTHBHOCTI NTATOTCH-
HUX JUIA POCIIMH TpHOiB Ta Oakrepii [45, 54, 55].
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IIpenapary Ha OCHOBI MiKpPOOpPraHi3MiB aHTArOHICTIB € YyHOBOIO aJBTEPHATHBOIO
MECTHUIIMIAM 32 3aXUCTY POCIIMH BiJI TpUOHHX 1 OakTepianbHUX XBopoO. OCHOBHI mepe-
Barv TaKHX MPEmapariB 1e Bi):[cyTHiCTL PO3BUTKY PE3UCTEHTHOCTI y MaTOTEHIB, nposty-
KyBaHHS PEYOBHH 3 aHTarOHICTHYHHMH BIIaCTUBOCTSIMH, KOHKypeHHIH 3a cy6CTpaT MK
MIATOTEHOM Ta aHTaroHicroM. TakoX BapTo BIIMITHTH, IO MleOOpFaH13MH SIKi BXO-
JSTh 710 cKiany (pyHrinuaiB po3BUBAIOTHCS B pu30chepi UnM i 3a0e31euyoTh TPUBAIIHA
3aXHCT, Ta HiABUIIYIOTh CTIHKICTh POCIMH 0 TOBTOPHOTO 3apa)KEHHsI HA OLIBIIT Mi3HIX
eTarax po3BUTKY. Lle BimOyBaeThCs 3a paXyHOK aKTHBAIlii IEPOKCHIA3H 1 KaTaja3u poc-
JIMH Ta CUHTE30M psAy (i310I0T1YHO-aKTUBHUX PEYOBUH, TAKHX SIK )KACMHUHOBOI, caJli-
WIOBOI 1 apaximoHoBoi kucioT. Ile omHie0 MepeBaror € MOXKIHMBICTh O10TOTTYHUX
(DYHTIIMIIB CTUMYITIOBATH PICT Ta PO3BUTOK POCIIVH, 10 HE MPUTAMAHHO JUTSl O1IbIIO-
CTi XIMIYHHUX MPOTPYHHHUKIB [55].

Ha ocHOBi OTpUMaHUX pe3yabTaTiB JOCIKEHb BITIN3HIHUX Ta IHO3EMHHUX HAYKOB-
IiB, MO’KHA TOBOPHTH, III0 BOJKIMBOIO JIAHKOIO B JIAHITIO31 TOCTAUYaHHS IIOKUBHAX PEI0-
BUH /10 0000BHUX pOCIHH € pu3ocdepHi MiKpoopraHizMu. BoHU Takox € ydyaCHHUKaMu
6ioc¢epHIX MPOIECiB TAKMX SK a30TdiKcalis,, CHHTE3 010aKTUBHUX PEUOBHUH, (ocdart-
MOO1Ti3a1lisl, aHTaroHi3M (HITOMATOTEHIB 1 MITOMITPHUX OpraHi3Mis ToIo [56—58].

Bioctumyasitopu pocty. IcHyro4i AOCHiIXKEHHS B IHIIUX KpaiHax JOBOAATH MO3H-
TUBHHI BIUTUB 010CTHMYIATOPIB, NpenapariB Ha OCHOBI BUIBHUX aMiHOKHCIIOT, MiKpO-
eJIeMEHTIB y OpMi pO3UnHIB HeopraHiuHux cosei [59]. Ha TepuTopii Ykpainu nutanHs
e(heKTUBHOCTI 3aCTOCYBAaHHS OiIOCTUMYJSTOPIB B IIOCIBaX HYTY BHUBYAJIH JHIIEC B 30HI
[TiBnennoro Cremy, a oT AocCiiKeHHs B JlicoCTenoBii 30H1 BiJICyTHI.

Hocnigauku Elisa Gomez, Alejandro Alonso i iHII CMiBaBTOPY AOCITHIN TUTAHHS
BIUIUBY OlOCTHMYNATOPIB HAa MPOPOCTAHHS, BEreTaTHBHUH PO3BHUTOK, a30T(iKcaliro
Ta (pocdarMoOimizamito. 3acTocyBaHHS OIOCTHMYJISTOPIB 3a MEPEANOCiBHOI 00poOKH
HACIHHS TPU3BEJIO JI0 BUCOKOTO BIJICOTKY CXOXOCTI JUTS OCIIDKYBAHUX COPTIB. 3a BHE-
CCHHS 0I0CTUMYIISTOPIB y IPYHT CHOCTEPIrajuch MO3UTHBHI 3MiHM B MOP(OIOTIIHUX
napameTpax POCIHH BCiX JOCIIKyBaHMX COpPTiB. BIumB Ha a3oTdikcyroui Oakrepii
TakoK OyB TIO3UTHUBHHM, aJie JIMIIIE 32 IEPEANOCiBHOI 00pOOKH. 3a BHECEHHS 010CTUMY-
JSATOPY J0 IPYHTY KiNIbKICTh Ta HiTpareHa3Ha aKTUBHICTh OylTbOOYKOBHX OaKTepiil 3MeH-
nryBasiack. 1{ono docdar-mobinizarrii, To odikyBaHoro eekty He Oyno orpumMano [60].

PesynbraTu noCnipkeHb CBigYaTh, 0 OIOCTHUMYJSTOPHU MOKPALIMIA CTPYKTYpPHI
€JIIEMEHTH Ta TOKa3HUKM NPOMYKTUBHOCTI MOCIBY HYTy, IO CHPHUSUIO ITiJBUIICHHIO
BpOXKaHOCTI. Y 00poOiieHoro Bapianty copty Kapin Giomoriyni Ta ¢akTHUHI TOKa3-
HHUKH BPOXaWHOCTI TIEPEBHIYBAIN KOHTPOJb Ha 6,9 Ta 4,8 T/ra. [Ipemapar Arpumi-
TUH y NOPIiBHSIHHI 3 OakTepialbHUM MelaHiHOM AJIs BCIX COPTIB MOKA3aB HAWBHUIIUIMA
pesynbTar. Cepell BUITPOOYBAaHHUX COPTIB OE3MPENeICHTHO BUCOKY BPOXKAHHICTh HACIHHS
3abe3neunB copt Kapin [61].

Pe3yneraTn eKCIIEpIMEHTY IOKa3aIH, 10 3aCTOCYBaHHS 010CTUMYIATOPa 3 KOMOiHA-
miero 50 % RDF mae 3Ha9HMi BIDIMB Ha BUCOTY POCIHH, CYXy Macy HMaroHiB, KUTBKICTh
Oynp0040K, CyXy Macy OyabO0UOK, KUTBKICTh CTPYUKiB, YPOXKAHHICTh 3€pHA, MIKPOOHY
nomyJsIiro Ta BMicT Gocdopy y 3epHi [62].

Bituusnsni BueHi KopoOko O., bioHokko B. Ta iHII T0CHiHKyBaJIn BIUTUB Oioc-
TUMYJATOPIB 32 0OPOOKH MOCIBIB HYTY repbiungamu. Pesynsrati cBiguaTh Ipo 3MeH-
IICHHSI TepOIlMIHOTO CTpecy Ha BapiaHTax, Je¢ Oylo 3acTOCOBAaHO TEPEANOCIBHY
00pobOky OiocTuMynsTopoM Ctummo (0,025 11/T). MakcuMallbHy BpOXKaWHHICTD 1 Haii-
BUILly SIKICTh 3€pHa HyTy OyJIO0 OTPHUMaHO 3a 3aCTOCyBaHHS repOinuny Ilanna B HOpMi
4,0 /ra + nmepeanociBaa 00poOka 6ioctumynsitopom Crummno (0,025 51/T) + iHOKysIIIis
Puzo6oditom (1,0 /1) [63].
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3acrocyBaHHs 610CTUMYISATOPIB AJIsi 0OPOOKM HACIHHS TIEpe]I TOCIBOM 3HAYHO 3MEH-
IIy€ TOKCHIHUH BIDTMB IPOTPYHHUKIB, aJie IOpsiA 3 IIMM IX 3aXUCHUH e(eKT He BTpada-
€TbCS. 3a 3aCTOCYBAHHS JAEAKUX 010CTUMYJISITOPIB CIIOCTEPIra€TbCsa PO3ZBUTOK MIKPOOP-
TaHi3MiB, IKi IPUHMAIOTh Y4acTh Ha MIPOIIECH HOBOYTBOPEHHS I'YMYCOBHX CIIOTYK [64].
CamMe TOMY BUKOPHCTaHHs OiOCTHUMYJIATOPIB 3a0e3leuye MiABUIIEHHS BPOXKaHHOCTI
MOJILOBUX KYNbTYp Ha 15 %. Takox moBeneHO MOKpalleHHs MOCIBHUX SKOCTEH, a came
€Heprii IPOPOCTaHHS Ta CXOXKOCTI HAaCiHHA [65].

BucHoBku. [TpoananizyBaBiy cydacHi HayKoBi IyOiiKailii, MO)KHa TOBOPHTH TIPO
T€, 10 HYT € TPETHOIO 36pHOO0O0BOIO KYIBTYPOIO 3a IOCIBHUMU IUIOIIAMH Y CBITi, ajie
HE 32 3HAUCHHSAM. YKpaiHa Mae CIPHUITINBI IPYHTOBO-KJIIMaTHYHI YMOBH JAJISI BUPOIILY-
BaHHS HYTY 1 IIIOPOKY 3alliKaBJIEHICTh CUTbIOCIIBUPOOHUKIB 3pOCTAE N0 IIi€T KYJIBTYPH.
Crtify 3a3HaUMTH, 110 32 CyYaCHUX TEHCHINNM 3MiH KJIIMary I[iHHICTh HYTY, SK MOCY-
XOCTIHKOT Ta ®KapOCTiiKoI 3epHOOOOOBOT KYJIBTYPH 3HAYHO i ABUILMIACS.

AKTyaJlbHIM IUTaHHSM B TaTy3i arpapHOTO BUPOOHUITBA YKpaiHU € 3a0e3MeueHHs
MIPOIOBOJIBYOT O€3MEKH IIJISIXOM BIPOBAIKEHHS HOBUX €KOJIOTIYHO YMCTHX TEXHOJIOTIN
BUpOLILYBaHHA pocnuH. [IpaBunbHuH migbip copTy HyTy, iHOKYIAIIS ITaMaMH Oyib-
0OYKOBHX OakTepiii, 3aXMUCT BiJ TPHOHUX XBOPOO 1 3aCTOCYBaHHSA OI0CTUMYIIATOPIB
MOXYTb 3HAYHO MOKPAILUTH HE JIUIIE PIBEHb SKOCTI Ta BPOXKaWHHOCTI POCIIHH, a i O3H-
TUBHO BIUIMHYTH Ha 30€pEXEHHS Ta IMiJBUIICHHS POMIOYOCTI IPyHTY. TakuM 4YHHOM,
JIOCTIDKEHHS KOMIUIEKCHOTO 3aCTOCYBaHHS IpenapariB OiOJOTiYHOTO MOXOMKECHHS,
SK OCHOBHOTO HUISAXY /IO €KOJIOTi3allii TeXHOJIOTii BUPOLIYBaHHS HYTY, € BaXKITUBUMHU
1 aKTyaJbHUMH B YMOBaX ChOTOIEHHS.
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NEPCNEKTUBN ABTOMATU3OBAHUX CUCTEM CIBBU
TA IX BMJIMB HA MAUBYTHE ClJIbCbKOIo roCnogAPCTBA

Pydb A.B. — dokmop cpinocogii 8 2any3si mexHidHUX HayK, Mpoghecop,
3aesidysay kaghedpu azspoiHxeHepii i cucmemomexHiku imeHi Muxatina Camokuwa,
3aknad suwjoi oceimu «[1odinbcbKkuli OepxxasHuUll yHigepcumemy

Kniouosum nanpsamxom Hayko80-mexHiuno20 npoepecy Cb0200eHHs € agmoMamu3ayis 6cix
cpep disnbHocmi 10OUHU, 30KpeMa, T CibCbKo20 2ocnodapcemea. Lletl npoyec micHo no8 a3anuti
i3 GUKOPUCTNAHHAM THOYCMPIATLHUX MEXHOAO02I Y CITbCOKOMY 20CHO0ApCmei ma 600CKOHALEH-
HAM NAGHY6AHHA | YNPAGNiHHA. Y cmammi )10 npoananizoeano nepcnekmuey agmomamu3oea-
HUX cucmem ciedu cilbCbKO20CNOOapCyKUX Kyivmyp. Busnaueno, wo asmomamu3o8ami cucmemu
¥ cgpepi 3emnepobemea 003601A10Mb ASPAPHUM NIONPUEMCIBAM KOHMPONIOBAMU MAMEPIanbHi
pecypcu Ha 6Cix emanax UPOOHUYMEA ma OMpUMY8aAmMu 3HAYHI KOHKYpeHmHi nepegazu. Byno
NPOAHANI308AHO CUCTHEMU AGMOMAMU308AHO20 KOHMPONIO MA KePYEaHHs CiD0I0 HA NPUKNAOL
SCSO-25. 3acmocysanns asmomamuz08anux cucmem OJisi KOHMPOIIO SKOCHI MEXHON02IYHO20
npoyecy cigbu cnpuse MakCuManibHiti onmumizayii, 3a0e3nevueHnto 8i0nosioHoi askocmi nocisy,
CKOPOUEHHIO CIPOKI6 ma eqheKmuHOMY UKOPUCTHAHHIO MAEPIATbHUX | DIHAHCOBUX pecypcis,
a MaKooic 3HUdICeHHI0 mpyoomicmkocmi. Taxodic e MeHw BaANHCIUBUM NIOXOOOM 6 A8MOMAmuU3a-
yii' ciebu € UKOPUCMAHHI ABMONINIOMIB HA CLILCHKO20CNOOApCchKitl mexuiyi. I[Ipoananizosano
ocobnusocmi mexrvonoeii Precision Planting ma ix eniue na eposcatimicms CiibCbK020Cn00ap-
CHKUX KYIbmyp. 3Haunul nomenyian 0 MooepHizayii 3a donomozoro Precision Planting marome
MexXaniuni ma 6aKyyMHi Ci6AIKU MOYHO20 GUCIBY, WO 6 CB0I0 Uepey 00360AmuUMe 3p0oumu aemo-
MAMU308aHUM Pe2yNI06AHH HOPMU BUCIBY MaA NPOYeC YNPAGIIHHA NPUMUCKHUM 3yCUIam. Byno
PO32NAHYMO KOMNAHIL, K 3a0e3neuyioms Cilbcbke 20Cn00apcmeo YKpainu inHO8ayiuHuUMU mex-
Honoziamu (Agrieye, Sasagro ma Agroxy). 3acmocogyouu yi mexHonozii, ciibCbK020Cn00ApPCHKI
RIONPUEMCINBA 3MONCYMb NIOGULUMU eHEKMUBHICTL NOTLOGUX POOIM, 3MEHWUMU GMPaAmu ma
nIOBUWUMU 3A2ATbHY NPOOYKMUSHICMb | cmitikicmyb. Hesgaoicarouu Ha 0esxi npukiaou 6UKopu-
CMAHHs ABMOMAMU30EAHUX CUCEM 6 AepapHomy cekmopi Ykpainu, y nopienanui iz 3apyoidic-
HUM 00C8I0OM BIO3HAYAEMbCSL HEOOCMAMHS AKMUBHICMb Y BNPOBAONCEHHT IHHOBAYIUHUX MEXHO-
J02IHL., WO 3YMOBIEHO HUZLKUM PIGHEM 3A/Y4eHH s ITHBeCMUYIU, BUCOKOI 8apMICIO 0OIAOHAHHSL
0 agmomamu3zayii ma He0OCMamuim pigHem MamepiantbHo-mexHiuno2o 3a0e3neyents 20cno-
oapcmes. Tomy 6 nodanbulomy nompioHo po3WUPIOSAMU MOJNCIUBOCT (Depmepie OmpUMy8amu
docmyn 00 Cy4acHUX MexHON02il.

Kniouoei cnoea: acpapuuii cexmop, iHHOBayilHI MeXHONO2I, asmomamu3ayis npoyecie
BUPOOHUYMEA, CiB0A CillbCbKO2OCHOOAPCHKUX KYIbMYP.

Rud A.V. Prospects of automated systems sowing and their impact on the future of the
countryside economy

The key direction of scientific and technical progress is automation of spheres of human
activity, in particular agriculture. This process is closely related to the use of industrial
technologies in agriculture and the improvement of planning and management. The article
analyzed the prospects of automated crop sowing systems. It was determined that automated
systems in the field of agriculture allow agricultural enterprises to control material resources
at all stages of production and obtain significant competitive advantages. Systems of automated
control and management of sowing were analyzed using the example of SCSO-25. The use of
automated systems for quality control of the technological process of sowing contributes to
maximum optimization, ensuring the appropriate quality of sowing, shortening of deadlines
and effective use of material and financial resources, as well as reducing the work of the staff.
Also, an equally important approach in the automation of sowing is the use of autopilots on
agricultural machinery. The peculiarities of Precision Planting technologies and their influence
on the yield of crops are analyzed. Mechanical and vacuum precision sowing planters have a
significant potential for modernization with the help of Precision Planting, which in turn will
make it possible to automate the adjustment of the sowing rate and the process of controlling
the pressure force. Companies that provide Ukrainian agriculture with innovative technologies
(Agrieye, Sasagro, Agroxy) were considered. By applying these technologies, farms will be able
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to improve field efficiency, reduce losses, and improve overall productivity and sustainability.
Despite some examples of the use of automated systems in the agricultural sector of Ukraine,
in comparison with foreign experience, insufficient activity in the implementation of innovative
technologies is noted, which is due to the low level of attracting investments, the high cost of
automation equipment and the insufficient level of material and technical support of farms.
Therefore, in the future, it is necessary to expand the opportunities of farmers to get access to
modern technologies.

Key words: agricultural sector, innovative technologies, automation of production processes,
sowing of agricultural crops.

IHocTanoBka npodsaemu. CiibChbKe FOCMOAAPCHKO € KIFOUOBOIO Taly3310 eKOHOMiY-
HOTO PO3BUTKY HU3KHU KpPaiH CBITY, 30KpeMa, i Ykpainu. OHi€lo 3 HAWBaXJIMBIIIHX TEX-
HOJIOTIYHUX OTepaIlii y BUPOILYBAHHS CITbCHKOTOCIIONAPCHKUX KYJBTYp € ciBOa. lle
OB’ A3aHO 3 THM, LIO BiJ] SIKOCTI I[LOTO MPOIIECy 3aexarb MailOyTHi pe3yasTaTH BUPO-
IIyBaHHS THUX YM IHIIMX POCIWH. Ha ChOTONMHINIHINA JA€Hb JOCUTH MOIIUPEHOIO € TeH-
JCHIIIS1 YIOCKOHAJICHHS CLTBCHKOTOCIIOAAPCEKUAX TEXHOJIOTIH, a caMe TX aBToMaTH3allis.
Takwuii mpoliec HANIPSIMY OB’ A3aHUMN 13 BUKOPUCTAaHHS MEPEIOBUX TEXHOIOTIH Ta BIIO-
CKOHAJICHHSIM CHCTEM IUIaHYBaHHI 1 yIpaBIiHHA. BiNoOBigh HA BUKJIUKH ChOTOACHHS
3aJIC)KHUTh BiJl BIPOBAHKEHHS CUTLCHKOTOCHOAAPCHKUMHE ITiANPUEMCTBAMHU 1HHOBAIIH
Ta BUKOPUCTAHHS CyYaCHHUX TEXHOJIOTiH, 10 CTaHEe KJIIOYOBUMH aclleKTaMH y 3a0e3re-
YeHHI €KOHOMIYHOTO 3pOCTaHHS KpaiHH.

AHaJji3 ocTaHHiX mociimkeHsb i myoumikaniii. O. BumHeBenpka npoaHaiizyBaia
CyJacHi TeHJICHIIi1 PO3BUTKY 1HHOBAI[IMHUX TEXHOJIOTI B arpapHOMY CEKTOpi Ta BU3Ha-
YuJia, M0 CUTEChKE TOCMOAAPCTBO Y CyYacHOMY CBITI IepeOyBae Ha Movarky 4eproBoi
TEXHIYHOI PEBOJIOLIIT, B OCHOBI K01 JISKUTH IITYYHHUH IHTEJCKT, aHATITHKA, i KITFOYCHI
JIATYMKY Ta 1HII1 HOBITHI TEXHOJIOT11, IKi MOXYTB IIIe OiIbIIIe MiABUIIUTH BPOXKalHICTb,
MiABUIIUTY ¢(EKTUBHICTh BUKOPUCTAHHS BOAM Ta iHIIUX pecypciB [3]. M. A. 3ampiid,
C. II. Crenanenko, b. I. Koros Ta A. B. Pyap migkpecioTh HE0OXiqHICTh aBTOMa-
TH3aIlii Ta MiJBUIICHHS e(PeKTHBHOCTI poOOTH OONMaHaHHS, 1O 3aJisHe Ha arpompo-
MUCJIOBUX mianpuemcTBax [7]. B. Manspuyk, 1. Jlerkoayx ta C. JleMuaoB gocmiauim
0COONMMBOCTI KOHCTPYKLil, TEXHIYHUH PiBEHb 1 AKICTH POOOTH CUCTEMHU KOHTPOIIO
BuciBy SCSO-25 Ta 3a3Haymiv, 110 OCKUIBKH KOHTPOJb BUCIBY € OCHOBHUM iHCTPY-
MEHTOM TOYHOTO 3eMJIEPOOCTBA, TO CHCTEMH KOHTPOJIIO BUCIBY 1 yripasiins tury SCSO
3aliMyTbh CBOIO HIlly B rOCIOAAPCTBaX YKpaiHH Yy ciBOi 3epHOBUX KYJIBTYpP 3 IHTEHCHB-
HOIO TEXHOJIOTI€H0 [6].

IMocTanoBKa 3aBaaHHsA. MeTol0 CTaTTI OyJI0 MPOAHATI3yBaTH TEPCICKTHBH BIIPO-
BaJDKEHHsSI aBTOMAaTHU30BAHUX CHCTEM CiBOM y CILJIbCbKE T'OCIOAAPCTBO. 3aBIaHHAMU
JOCTIDKEeHHS Oyino: 1) BUCBITAMTH HAWOUIBII HOBI TEXHOJIOTi4HI JOCSATHEHHS arpap-
HOTO CEKTOpY; 2) MPOBECTH aHaJi3 BIUIMBY BUKOPHUCTAHHS aBTOMATH30BaHHX CHCTEM
Ha e(DeKTHBHICTh BUPOIYBaHHS CLILCHKOTOCIOAAPCHKUX KYJIBTYD Ta iX BPOXKAHHICTb.

Buknax ocHOBHOTo MaTepiajy AociailxeHHs. IcTOPis CiTBCHKOTOCIIONAPCHKOIO
o0nalHaHHS HaJidye BHHAXOMHU Ta MPOIIECH, SKi PEBOIIOMIOHI3YBAIN arpapHe BHPOO-
HUNTBO. Y nepiof Big XVI go XVIII cTomitTs dpepmepaM JOBOIUIOCS BUKOPUCTOBYBATH
PY4HY CHITY, aJie Iepexif BiJl AepeB’IHUX IUIYTIiB A0 CTAIEBUX, 3p00OMIN 3eMIIepOOCTBO
MeHm TpygomicTkuM. [Ipotsarom XXI cTONITTS TeXHIYHI HOBOBBEIECHHS MTPOIOBKYIOTh
TpaHcPOpMyBaTH CUTLChKE rOCOAapcTBo [3].

ArpapHHii CEKTOp HOCTIHHO PO3BUBAETHCS, HE3BAXKAIOUN HA BCI BUHUKAIOYH PU3HUKU
Ta BUKIUKH. OCHOBHHMH IE€PCHEKTUBAMH PO3BHUTKY CBITOBOTO arpOIPOMHCIOBOTO
KOMIUIEKCY Ha JaHUIl MOMEHT €:

e 30UIBIICHHS BUPOOHHWIITBA MPOAYKTIB 3a PaxyHOK BIPOBaKEHHS HOBITHIX
TEXHOJIOT'IH;
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MiBUIIEHHS SKOCT1 Ta O€3MeKH MPOLyKIIii;

MIATPUMKA MaJINX Ta CePEeIHIX CLIIBCHKOTOCTIONAPCHKUX ITiIIPUEMCTB;
PO3BHUTOK CLIBCHKOTO TYPU3MY Ta arpoOTEXHOJIOT1H;

IiABUIIICHHS YBard 10 BUPOOHUIITBA OPTaHIYHOI Ta EKOJIOTIYHO Oe3MeqHoi mpo-
qykii [1].

ABTOMaTH3allis B CUIBCHKOMY T'OCIIOJAPCTBI BKJIIOUAE B ceOe 3aCTOCYBaHHS Pi3HO-
MaHITHUX CHCTEM Ta MPHUCTPOIB I ONTHUMI3alii arponporneciB. OQHIEW i3 KIHOUY0-
BUX TEXHOJIOTiIH € BUKOPHCTAaHHS aBTOMAaTH30BAaHUX CLIbCHKOTOCIONAPCHKUX MAIIHH
Ta po6oTiB. Lli mpucTpoi MOXKYTh BUKOHYBAaTH Pi3HI 3aBAaHHs, Taki sK ciBOa, MOJIUB,
BHECEHHs 100puB, 30ip Bpoxkaro Ta 00poOKa 3eMIIi, IpH OMY HE TOTPeOYrOUYH Ips-
MOTO BTPYYaHHS JIOOWHH. ABTOMATH3aIlisl TAKOXK OXOIUTIOE CHCTEMH MOHITOPHHTY,
K1 BUMIPIOIOTh MMOKAa3HUKH SKOCTI IPYHTY, BOJIOTOCTI, TEMIIEPAaTypH Ta iHIII BaXJIKBi
napametpi [8].

Binprricts onepariit y modi nepeadadarTh MOBTOPIOBaHI MUKIHU MEPEMINICHHS Bij
Py 10 pAAy, i3 pO3BOPOTAMH B KiHIIl KOXKHOTO TOHY. PillleHHs 1[bOr0 3aBIaHHS MOJIATaE
y BIIPOBaDKEHHI aBTOMATHU3aIlii yIIPaBIiHHSI MallMHAMU Ta y 3MEHIIICHH] BiJICOTKA pyd-
HOTO KepyBaHHs. OIUH i3 BiIOMEX IiIXOIIB — BUKOPUCTAHHS CUCTEM aBTOMAaTHIHOTO
MiAPYTIOBaHHSA Ta aBTOMIJOTIB. JJOCBi1 BUKOPUCTAHHS aBTOIMIJIOTIB HA TPAKTOPAX, KOM-
OaifHax Ta IHIIKX CITBrOCIMAIINHAX HiATBEPIXKYE, 10 BUPOOHNUTI TOKa3HUKU 3pOCTa-
10Th Ha 30—40% 3aBASKHA TOYHOMY MTPOXOHKEHHIO PS/IKIB 1 3MEHIIICHHIO BTOMH OIepa-
Topa [9]. KpiM Toro, aBTOMiIOT 103BOJMISE€ BUKOHYBAaTH POOOTH B HIUHUI 4ac i B yMOBax
00MekeHOT BUIMMOCTI, EKOHOMJISTYH TTAJIUBO, HACIHHSA, TepOinuan Tomo. Jlis 3abe3me-
YeHHSI BUCOKOT SIKOCTI CIBOM BIITIOBITHUI arperar moBuHeH Oyt ocHameHni RTK-an-
TEHOW. Y TaKOMYy BHMAJKy CIIbCHKHM TOCHOAAPCTBOM JIOJATKOBO KYMYETHCS MaKeT
JIOCTYITY IO OHOBJIeHb. OTuIaTa 3iHCHIOETHCS TUTLKH Ha Mepioj MPoBeIeHHS poOiT, 110
MIOBHICTIO ce0e BHIIPABIOBYE.

P03BUTOK POCIIHH Ta SIKICTh ypOXalo, B TMEPILy Uepry, 3aJIeXKUTh Bif TOTO, K Oyna
BHKOHaHa ciBOa. BpaxoByroun 00’€KTHBHO OOMEXEHI CTPOKH BHKOHAHHS arpoTeXHIY-
HUX POOIT, BUIPABICHHS IIOMIUIOK, 3MIHCHEHNX il Yac BUKOHAHHS CiBOH, Oe3 MaTepi-
aNbHUX BUTPAT HEMOXKJIMBE. BaXkIMBHM y mporieci ciBOH ClTBCHKOTOCIOAAPCHKUX KYIIb-
TYp € BIJICTC)KCHHS Ta OINEpaTHBHE PETyJIOBaHHS TMoaavi HaciHHsA. Ha choromHinmHii
JIeHb 751 ¢()eKTHBHOTO BUKOHAHHS TAKHX 3aBIAaHb BUKOPHCTOBYIOTHCS CYYaCHI IHCTPY-
MEHTH Ta IPUCTPOI MOHITOPHHTY pPOOOTH ciibchbKorocmomapchkoi TexHiku. Ilpun-
UM Ji1 TaKUX CHCTEM 0a3yeThCs Ha BCTAHOBJICHHI JIATUYMKIB KOHTPOIO HEOOXiIHUX
napaMeTpiB Ha TEXHIKy Ta BUKOPHCTaHHS ONEPaTOpPOM IJIAHIIETHOTO MEPCOHAIBHOTO
koM’ rorepa (I1K), 3a 1omomMororo sSKoro BiH 3MOXKY BiICTIIKOBYBaTH iH(GOPMAIIitO PO
CiBOY B peXHMIi peajbHOTO Yacy.

[Mpuknagom Takoi aBromaruzoBaHoi cucremu € SCSO-25, sika TPOBOIUTEH CTaTHC-
TUYHUHA 00K BUCIBY 3€pHOBHUX, TPaB’sIHUX, IPiOHO- 1 cepeTHHOHACIHHUX 3epHO0000-
BUX KYNBTYp 32 HACTYITHUMH ITapaMeTpaMH:

MIBHJKICTB PYXY;

IIPOMICHUN LIUIAX;

3acisHa IJI0Ia;

KepyBaHHS [TPUBOIOM TEXHOJOT14HOI Kol [6, c. 122].

BukopucTaHHS TaKMX CHCTEM KOHTPOIIO JIO3BOJISIE MPOBOJUTH SIKICHHHA TPOIIEC
CiBOM 3epHOBHX KYJBTYp 1 € OJHIEI0 3 YMOB OTPUMAaHHS XOPOIIOr0 BPOXKAlo, peaiza-
1Sl KOTO JOMOMOXE OTPUMATH BULII NPUOYTKH I ePeKTUBHOI MoAajbinoi podboTu
rocriogapcTa. CrucremMa KOHTPOMIO CiBOM HE MOTpedy€e TEXHOIOTIYHOTO OOCIYTOBY-
BaHHS, TOMY BCi omepallii BiOyBarOThCsA 0e3 3yIMMHKH TEXHOJIOTiuHOTro Tporiecy. [lix




| Taspiticbknit HaykoBui BicHEK Ne 135. Yactuna 2

76|

yac BukopuctanHsa SCSO-25 y poOoTi i3 ciBaJIKOIO Ha eKpaHi MaHeli BUCIBY (OCHOBHOI
CKJIQJIOBOi YAaCTHHH) TTOKa3HHUKH SKOCTI CiBOM Bi0OpaaroThes y peasibHoMy 4daci. Lle
3yMOBJICHO THM, II0 KO)KEH IaTYHK BUCIBY OTPUMYE IH(POPMAIIIFO TIPO MPOHIECHUN IITSX
BiJl maTumka nuisixy. L{s indopmaris 3icTaBiseTses Ta MepeiacThesl Ha eKpaH maHedi [2].

Jliis 3abe3niedeHHs ¢(DEKTUBHOTO TIPOBENICHHsI CIBOM HE0OXiHA SKiCHA TIOTIEPeIHS
MiArOTOBKA, SIKa BKJIIOYa€ B ceOe BUPIBHIOBAHHS IIOJIA, BUKOHAHHS OOPOOITKY IPYHTY,
60poTr0y 3 Oyp’sHaMM Ta BUOip BUCOKOSIKICHOTO ITOCiBHOTO Marepiaiy. [Ipote, y cydac-
HOMY CBiTI BUHHMKJIM HOBI TIJIXOMH, SIKI OPIEHTOBaHI HA TOYHE 3eMJIEPOOCTBO: i/ Jac
MOCIBY BEJIMKA yBara MpUAUIIETHCS KOHTPOIIO 32 JOTPUMAHHIM HOPM BHUCIBY, TIPABHIIb-
HOMY PO3MIIIECHHIO HACIHWHY, IIUPUHI MIKPAIb Ta IHTEPBAIY MiX POCIMHAMH, YHHUK-
HEHHIO JIBIHHUKIB, 320€3IIEYCHHIO BiJICYTHOCTI TIEPECIiBIB Ta MPOITYCKiB [4, ¢. 19].

BukopucTaHHsS TOYHUX CIBaJOK VIS MPOCAIHUX KYJIBTYp i MOCIBHHX KOMILICKCIB
JI03BOJISIE PAIliOHAIFHO BUKOPHUCTOBYBATH IOCIBHUN MaTepiai Ta 100prBa, 3MCHIITYBaTH
BUTPATH Ha MaJMBHO-MACTHIIBHI MaTepiaid 1 po0ody CHITY, III0 B PE3YJIbTATI IiABHIILY€E
AKICTb 1 BpOXKaHHICTh MPOIYKIIii. X0ua MEeXaHI4YHi CiBaJIKH € MPOCTILINMH 32 KOHCTPYK-
Ii€r0 1 OUTBII JOCTYITHUMHU 32 IIHOK, BOHH MArOTh BRKIIUBUI HENONIK — MOXKIIMBICTh
HETOYHOTO BHCIBY 4epe3 3a0WBaHHs JIO3YIOYOTO JUCKY. 3 1HIIOTO OOKY, MHEBMATHYHI
CIBAJIKH, X0Y 1 JOPOXKYi, BIAPI3HAIOTHCSA CTA0UIBHILIOI TOYHICTIO BUCIBY 1 MOMIIUBICTIO
BUCiBY ABilfHWKIB. Ha croromHimmHiil geHs (epMepH MalOTh MOXIIHBICTH BUKOPUCTO-
BYBaTH CIBAJIKH 3 E€JCKTPUYHUM IPHBOIOM, SIKI BIJPI3HAIOTHCS JOBIIUM TEPMIHOM
CITy>k0H, KpallUMH TIOKa3HUKaMH BUCIBY, PETYJIb0BAaHOIO HOPMOIO BUCIBY Ta IPOCTOTOIO
00CITyroByBaHHS.

OfHMM 13 NUISAXIB MIABUINCHHS SKOCTI CiBOM CLIBCHKOTOCIIOAAPCHKUX KYIBTYD
€ MOJIepHi3allisl CTapuX MOJIeJei CIBaJlOK 3a JOMOMOIOK KOMIUIEKCY TEXHOJOTIN
Precision Planting. Ils xomnanis ogHa 3 MepiIvx akleHTyBaja yBary Ha JIOBEJICHHI
TOYHOCTI Ta SKOCTi KOXXHOTO OKPEMOTo eTarry podotu obnagHaHas. Ha choroqHimmHii
JIeHb 1Ie CBITOBHUH JIiIep Y TEXHOJOTIAX AJisl TOCIBHOI TeXHikH. BcTaHoBNEHO, 10 Tep-
MiH OKYITHOCTI MOJEpHi3allii 3BHuaiiHoi TOYHOI ciBaiKu 1o piBHS Precision Planting
MOXK€ CTAaHOBUTH JIUIIEC ONUH DiK, alie 32 YMOBH, IO I[€I0 CiBaJIKOIO OyIe IOCISHO
oy He MeHmIe 600 ra [9]. CydacHi MexaHiuHi Ta BAKyyMHI CiBaJIKi TOUHOT'O BUCIBY
MAalOTh 3HAUYHUU TMOTEHINAN I MOJIEpHi3alii 3a jJonoMoror Precision Planting, mo
JIO3BOJISIE ABTOMATHU3YBAaTH PETYITIOBAaHHSI HOPMH BHCIBY Ta MPOLEC YIPABIiHHS HPH-
TUCKHUM 3yCHIUISIM.

Texnouorii Precision Planting miaxomsaTh Jis MOCIBY THX KYyJIBTYp, 1€ BUCOKHM
PIBEHb CHHTYIALIT Ma€ 3HAYYIIUH BIUTUB HA BPOXKAMHICTH (KYKYpyA3a, COsl Ta COHSIII-
HUK). OKpiM TOTO, iCHYIOTB BapiaHTH oOnaaHaHHA Precision Planting, cneniansHo npu-
3HAYEHI JJIs1 CIBOM pillaKy, COpPTo Ta iHIIUX KyJAbTYp 3 IpiOHOHACIHHUMY 3epHamH [10].

Temmepatypa Ta BOJOTICTh IPYHTY € KIIOUOBUMH (haKTopamH, SKi HEOOXiJAHO Bpa-
XOBYBaTH miJ 4ac ciBOu. Jlarunk Smart Firmer 31iiicHIOe BUMipIOBaHHS TeMIIEpaTypu
IPYHTY B PEKUMI peajbHOTO Yacy, 1o Hajaae pepMepoBi MOKIIHBICTh MPHUIAMATH e(eK-
TUBHI pillIeHHA [IOJI0 MIPOBEACHHS MOCIBY. BMICT BOJIOTH B IPYHTaX Pi3HUX THIIIB MOXE
BigpizHaTHCs, Smart Firmer ¢ikcye Ta BimoOpaxkae mi BiAMIHHOCTI, 10 JO3BOJISE a/1all-
TYBaTH DIHOWHY MOCIBY JUIs 3a0€3MeUeHHs ONITUMATBHOT BOJIOTOCTI /I HaciHHA. OKpiM
LBOTO, 1Iei JaTYMK MO)KE MOKa3yBaTu A€(PEKTH TEXHIKU B Mpoleci ciBOM, 10 CIpHs-
THUME BYACHOMY iX YCYHEHHIO.

Ha cporonnimHiii 1eHs B YKpaiHi JesKi KOMIIaHIT HaJarTh CUTCHKOMY TOCIOAap-
CTBY TEXHOJIOTIi, SIKi BUKOPHCTOBYIOTh PO3YMHI MaIlIMHU Ta POOOTIB, 30KpeMa, Ie:

e KoMIaHisl Agroxy, sika Creliaizy€eThcs Ha BAKOPHCTaHHI TOYHOTO 3eMIIepoOCcTBa
Ta ONTUMI3allil Ipollecy BUOOPY HACIHHS Ta JTOOPHB;
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e KoMIHaHis Agrieye — cHemianizyeTbCsl Ha po3poOli MPOAYKTIB JUCTaHLIHHOTO
30HIyBaHHs Ha OCHOBI mTy4yHOro inTenekry (I1);

e (ipma Sasagro Hajgae mporpamMHi pilIeHHsI HA OCHOBI CyYaCHUX TEXHOJOTIH IS
CIIOCTEPEKEHH, KOHTPOJIIIO Ta IJIaHyBaHHs arpapHOTo MiANpueMCTBa [5].

OpnHak, y MOpiBHSHHI 13 3apyO1’KHUM JIOCBIZIOM, B YKpaiHi BiI3HAYA€THCS HEJOCTATHS
AKTHBHICTH y BIIPOBAKCHHI IHHOBALIHHUX TEXHOJOTIH y CITbCHKE TOCIONAPCTRO.

OnHUM 13 HAOUIBI BaXIUBUX ACIEKTIiB BIUIMBY aBTOMAaTH30BAaHUX CUCTEM CiBOU Ha
CLIbChbKE rOCIOAPCTBO € MiABUILEHHS NPOAYKTUBHOCTI, TOOTO 301IbLIEHHS BPOXKAIO Ha
TTi 3HWKEHHS BTPAT IiJ] Yac BUPOOHUIITBA. J[JIs OAambIIoro BIpoOBaIXKCHHS IHHOBAITIH
y CUIBCBKE TOCHOAAPCTBO HEOOXIMHO PO3MIMPIOBATH MOXKIMBOCTI (pepMepiB OTpUMY-
BaTH JIOCTYN JO CyYaCHHMX TEXHOJOTiH, 10 BKIIOYAE B ceOe MIATPUMKY (iHAHCOBUX
IpOrpaM Ta CTBOPEHHS MUTBIOBUX YMOB ISl 3aKYIIBIII CLTBCHKOTOCIIONAPCHKOT TEXHIKA
Ta NPUCTPOIB.

BucHoBku i mpomo3umii. ABToMaru3zaiis TPOIECiB BUPOOHUIITBA 1€ OAHMH
3 OCHOBHHX HaIlpsIMKiB HayKOBO-TEXHIYHOTO MPOTPECY Yy rajy3i CUIbCHKOTO TOCIO-
IapcTBa. BUkoprcTaHHS TOYHAX TEXHOJIOT1H 3eMIIepOOCTBa Ta aBTOMATH30BaHKX CHC-
TEM CTajO CTaHJAPTHOIO MPAKTUKOIO JJIS PO3BUTKY HAMOUTBIINX arponpoMHCIOBUX
KOMIaHi# y BcboMy CBiTi. OnTUMIi3allis yMOB BHPOIIYBaHHS ClIBCHKOTOCHOAAPCHKUX
KYJIBTYp 32 JOIOMOTrOI0 PI3HUX 1HCTPYMEHTIB J03BOJISIE MOKPAIIUTH SIKICTh MPOAYK-
1111, 30UTBITUTH i1 KITbKICTh, CIIPUsE 3a0€3MCUEHHIO BiAMOBITHOT SKOCTI ITOCIBY, CKOPO-
YEHHIO CTPOKIB Ta €()eKTHBHOMY BHKOPHUCTAaHHIO MaTepiaibHUX 1 iHAHCOBUX pecyp-
CiB, a TAaKOX 3MEHIICHHIO IHTEHCUBHOCTI HAaBaHTAXXCHHS Ha mepcoHan. MiHiMi3alis
omnepauiiHUX BHUTpAT, 30UIbLICHHS BPOXKAWHOCTI Ta MiABUIIEHHA KOHKYPEHTOCIIPO-
MOXKHOCTI TIJIPUEMCTB € JIOTIYHUM PE3yJIbTaTOM BIPOBAJKCHHS TaKWUX 1HHOBAIIIMH,
SIK CUCTEMH aBTOMATHYHOTO IiIPYJIIOBAHHS Ta aBTOIIOTH, aBTOMATH30BaHi CHCTEMHU
KOHTpOIIO ¢iBOH (Hampukianx, SCSO-25), pi3ui naruuku Tomo. [Ipote B YkpaiHi Bia-
3HA4Ya€ThCs HENOCTAaTHS aKTUBHICTHh y BIPOBAJKEHHI TAKOTO THUIy TEXHOJOTIH, LI0
3YMOBJICHO BHCOKOIO BapTiCTIO HEOOXiTHOTO OOJIagHAHHS Ta HEJOCTATHIM pPiBHEM
3aydeHHs iHBecTHHiH. ToMy BaXIMBHUM € JONOMOTa JepKaBW, pi3HHX (iHAHCO-
BUX YCTaHOB Ta MApTHEPIB arpapHUX MiANPHEMCTB y BIPOBAIXKECHHI 1HHOBALIHHUX
pimreHs. OCKITBKU caMme BiJl pO3BUTKY arpapHOro CEKTOpPY 3aleKUTh CTIHKICTh €KO-
HOMIKH KpaiHH.

ITepciekTBaMy MOAATBIINX JOCHTIHKEHb MOKE OyTH BUBUCHHS Pi3HUX TEXHOJIOTIU-
HUX PO3pOOOK II00 aBTOMATH3allii BUPOOHUYHX MPOLECIB Y CIIILCHKOMY rOCTIOAAPCTBI
Ta BH3HAYCHHS IXHBOI €()EKTUBHOCTI.
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The countries that are traditionally leaders in watermelon production are China, Turkey,
Iran, Brazil, and the United States. China is the main producer of this crop, accounting for
62% of the total global volume. Annual watermelon production is relatively stable with minor
Sfluctuations in cultivation years. Only in Iran, starting in 2017, production volumes decreased by
about 1.5 times, due to a decrease in cultivation areas and a decrease in yield levels. At the same
time, on average from 2010 to 2022, Iran ranks second in watermelon cultivation areas after
China, where 1.4—1.6 million hectares or 49% of the total global area occupied by this crop are
allocated annually. However, in terms of fruit yield, China is surpassed by Turkey — 40.35 tons
per hectare compared to 43.27 tons per hectare. Even higher yields are obtained in Spain — an
average of 51.71 tons per hectare from 2010 to 2022. Spain is one of the main exporters of
watermelon fruits to the EU and the main supplier to Germany. In Ukraine, production volumes
vary significantly over the years of the study period. The highest watermelon harvests in our
country were obtained in 2010-2013. Due to the annexation of Crimea and active hostilities
since the beginning of Russia’s full-scale invasion of Ukraine, the cultivated areas and production
volumes of watermelon fruits reached their minimum values in 2022. As for yield, even during the
pre-war period, it significantly lagged behind global indicators, which is determined by a number
of factors, including the imperfection of existing cultivation technologies, non-compliance with
deadlines and quality of agronomic measures, lack of an established sales mechanism, imperfect
pricing system, inability to sell non-standard or non-marketable fruits, etc. The restoration of the
melon industry in Ukraine requires support at the state, regional, and economic levels. This will
allow for the establishment of stable production of high-quality watermelon fruits, their industrial
processing, and ensure high competitiveness of watermelon products in the international market.

Key words: watermelon, melon industry, production volumes, planting areas, productivity.

Cuoskina O.B., leanie M.O., baknanosa T.B. Cyuacnuii cman, npoonemu ma nepcnekmueu
6UPOOHUYMEA KABYHIE

Kpainamu-nioepamu 3a obcseamu eupobrHuymea xaeynie mpaouyiino € Kumai, Typeu-
uuna, Ipan, bpasunis ma CLIA. Ilpu ybomy 0CHOBHUM UPOOHUKOM YIEL OAUWMAHHOT Kyibmypu
€ Kumaii 3 uacmkoro 62% 6i0 3acanvHoeo c8imogozo obcsazy. Illopiune supobHUYmMeo niooie
KasyHa € Oinvui-meHu cmabilbHuM 3 He3HAYHUMU KOTUBAHHAMY 30 pOKAMU supowyeanns. Jluwe
6 Ipani, nowunarouu 3 2017 p., obcseu supobnuymea ckopomunucs npubnusno 6 1,5 pasu, wo
N08 'A3aH0 5K 31 AMEHUEHHAM NI0W NOCIBI8, MAK 1 3HUICEHHAM PIigHs 8poxcaiinocmi. OOHOUACHO,
y cepeonvomy 3a 2010-2022 pp. 3a nocienumu nrowamu kagyna Ipan nocioae opyze micye nicis
Kumato, 0e nio xasynu wopiuno 6iosooumvcs 1,4—1,6 man ea abo 49% 3acanvhux ceimogux
naow, 3aunamux yicio kynemyporw. Ipu ypomy 3a eposrcaiinicmio niodie Kumaii nocmynaemuocs
Typeuuuni — 40,35 npomu 43,27 m/ea. e 6invwuii pisens ypodcaiinocmi ooepicyroms 6 Icna-
Hit — 51,71 m/ea y cepeonvomy 3a 2010-2022 pp. Icnanis € 00HUM i3 OCHOBHUX eKCNOPMEPIE NILO-
0ig kasyna 6 €C ma conosHum ix nocmauanvruxkom 00 Himeuuunu. B Vikpaini o6cseu eupoomu-
ymea 00Cumy CUILHO BAPIIOIONb 3a POKAMU GUPOWYBAHHS 00CTIONCY8ano2o nepiody. Haubinbui
6a106i 300pu kagyuig y Hawil kpaini ompumysanuy 2010-2013 pp. V 36 ’a3xy 3 anekciero Kpumy
ma akmuHuMu OotiosuMU OLAMU 8i0 NOUAMKY hOGHOMAacumMabHo20 emopaHents Pocii ¢ Yxpainy
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naowi nocigie nio Kagynamu ma oocseu eupobHuymea niodie y 2022 p. docsenu c80ix MiHi-
manvhux 3uavens. Lo cmocyemuces epodcatinocmi, mo HAgimv y 0080ECHHUL NePiod, 6OHA CYyM-
MEBO NOCMYNANACH CEIMOBUM NOKAZHUKAM, WO 00YMOBIEHO YiNoW HU3KOI0 (akmopis, y momy
Yucni HeOOCKOHANICIIO ICHYIOUUX MeXHON021l GUPOULYBAHSL, HEOOMPUMAHHAM CIPOKIG i AIKOCMI
BUKOHAHMS AZPOMEXHIUHUX 3aX00i8, BIOCYMHICMIO HANACOOICEHO20 MEXAHIZMY 30YMY, Hed0CKo-
HAIOI0 CUCTNEMOTO YIHOYMEOPEHHSl, HEMOICTUBICIIO peanizayii HecmandapmHuux abo HeKoHOU-
yitHux ni1odie mowjo. Bionosnennsa bawmannuybkoi eanysi 6 Yxkpaini nompebye niompumxu Ha
0epIICABHOMY, PECIOHATLHOMY MA 20CHO0apcbkoMy piensax. Lle dozeéonumsv nanazooumu cmane
BUPOOHUYMBO BUCOKOAKICHUX NA00I6 KABYHA, iX NPOMUCTIOBY NepepoOKy ma 3a0e3neuums 6UCoKy
KOHKYPEHMOCNPOMOIICHICTIG KAGYHOBOL NPOOYKYIT HA MIdICHAPOOHOMY PUHKY.

Kniouogi cnosa: xasyn, bawmannuyvka 2any3v, 06cseu 6upoOHUYmMEa, naowi nocieis, ypo-
JHCATHICTD.

Problem statement. The development of the melon industry is a crucial direction in
Ukraine’s partnership with European Union countries. The soil and climate conditions,
especially in the southern region of our country, are favorable for obtaining biologically
valuable, high-quality yields of melon crops that play a leading role in the population’s
diet. According to established medical norms, annual consumption of vegetable prod-
ucts per person should be 161 kg, including 31 kg or 19% for melon crops. Based on
these calculations, melon production in Ukraine should reach a level of about 1.5 mil-
lion tons [1].

The most common melon crop in Ukraine is considered to be watermelon. Its fruits
are in high demand not only because of their juiciness and sweet taste but also for their
preventive and medicinal properties [2, 3]. In addition to consuming watermelon fruits
fresh, they are used to make watermelon honey, juices, alcohol base, yeast, candied
fruits, and are also pickled and marinated. Such production of watermelon products can
play an important role in both agricultural and tourism businesses in the future [4].

Watermelon is a drought-resistant crop, with its root system penetrating the soil to
a depth of two meters or more, and its stems and leaves covered with a thick layer
of cuticle [5]. These biological characteristics, along with the nutritional, dietary, and
medicinal value of this crop, indicate its significant prospects in the post-war period for
the recovery of Ukraine’s agricultural sector, especially in the southern region where
irrigation has been destroyed, which is the main production zone for melon products.
Therefore, studying the current state, problems, and prospects of watermelon produc-
tion is a relevant issue today.

The analysis of recent research and publications shows that the dry matter content
in the flesh of table watermelons ranges from 8 to 16%. Sugars — sucrose, glucose, and
fructose — are the predominant components of the dry matter. Fructose is the sweetest,
accounting for 50-60% of the total sugar content. According to estimates, one medi-
um-sized watermelon fruit (3—4 kg) contains 200-300 g of sugars. The highest sugar
content is found in the central part of the fruit, while it decreases towards the rind. The
sweetness primarily determines the quality of watermelon fruits as a dessert product, but
it is not the only value of this melon crop [6, 7].

Table watermelons contain vitamins B1, B2, B3, PP, pantothenic acid, folic acid,
carotenoids (with lycopene being the predominant one), as well as all essential amino
acids [1]. In addition to its involvement in blood formation, folic acid actively partic-
ipates in protein synthesis, has anti-sclerotic effects, and regulates lipid metabolism in
the human body. Significant amounts of folic acid are also found in spinach, green peas,
and cauliflower, but it is destroyed during cooking. Therefore, watermelon is considered
one of the most valuable sources of folic acid [8, 9].

Watermelon is enriched with iron salts and alkaline compounds that neutralize the
excess amount of acids that enter the human body with basic food products (meat, fish,
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eggs, bread). It also contains pectin, which binds and removes heavy metals and radio-
nuclides from the body [5]. The easy digestibility of watermelon allows it to be recom-
mended for people of all ages. The recommended annual consumption of watermelon
per person is 16.5 kg (53% of the total volume of vegetable consumption) [1].

The therapeutic value of this melon culture is determined by its diuretic properties
and activation of the processes of removing harmful substances from the human body.
Therefore, watermelon diets are recommended for patients with kidney stones in most
cases [10, 11]. Watermelon also plays an important therapeutic role in liver diseases
[12], atherosclerosis [13], and hypertension [14]. Modern research has also shown that
watermelon seeds, like pumpkin seeds, have anthelmintic properties [15].

According to reports from foreign authors [16, 17], watermelon is a highly profitable
and economically attractive crop. In Ukraine, the realization of the high productivity
potential of watermelon, and consequently the profitability of its production, has been
limited in recent years by a number of problems, including violations of cultivation
technologies, imperfections in the agricultural market, lack of developed infrastructure,
etc. [18]. Therefore, solving these and other problems in the melon industry, especially
in the post-war period of Ukraine’s agricultural sector recovery, determines the rele-
vance of this study.

Problem statement. The objective of the scientific research is to analyze the current
state of watermelon production in Ukraine, one of the largest producers in the world,;
identify urgent problems in the melon industry and explore prospective solutions.

To achieve the set goal of the scientific research, the following methods were used:
comparative analysis method, which involved comparing statistical data for different
years and periods; graphical method — for visual representation of research results and
understanding trends and dependencies between individual indicators; abstract-logical
method — for formulating theoretical generalizations, conclusions, and practical recom-
mendations based on the research results.

The FAOSTAT - Food and Agriculture Organization of the United Nations statistical
database, scientific information sources, and the results of our own research and calcula-
tions served as sources of information for conducting scientific research.

Presentation of the main material of the study. The leading countries in terms
of watermelon production volume are China (51.8-63.4 million tons), Turkey
(3.7-4.0 million tons), Iran (1.2—4.1 million tons), Brazil (0.7-2.3 million tons), and the
USA (1.5-1.9 million tons) (Table 1). China is the absolute leader in the production of
this melon crop. It accounts for 61.8% of the world’s production volume (Figure 1). The
share of other leading countries is less significant: Turkey — 2.8%, Iran — 2.6%, Brazil —
2.2%, USA — 1.7%. The rest of the countries in the world account for 27.9%.

The production volumes of watermelons in the leading countries in growing this
crop are relatively stable with slight fluctuations over the years. An exception should be
noted for a country like Iran. From 2010 to 2016, Iran annually produced 3.2—4.1 mil-
lion tons of watermelon fruits. Starting from 2017, production volumes decreased by
approximately 1.5 times, which is due to a significant reduction in cultivation areas and
a decrease in the yield level of this crop. For the period of 2010-2016, the cultivation
areas for watermelons in Iran ranged from 123.2-152.9 thousand hectares, but starting
from 2017, they did not exceed 70.3 thousand hectares, and in 2021-2022, they reached
their minimum values for the analyzed period — 50.0-54.9 thousand hectares, which is
1.6 times less even compared to 2000 (Table 2). Despite this, on average for 2010-2022,
Iran’s share in the world’s watermelon cultivation areas was 3.2%, making it the sec-
ond-largest country after China (Figure 2).
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Dynamics of watermelon production by the largest producing countries
(source: FAOSTAT, 2023)
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USA-1.7% |
Brazil - 2.2%
Iran - 2.6%

Turkey - 3.8%

Fig. 1. The share of countries in the world production of watermelons

(overall for 2010-2022) (source: FAOSTAT, 2023)
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2019 [ 61.037 [ 59.9 | 3871 | 3.8 [ 1.673 | 1.6 | 2292 | 23 [1.638| 1.6 | 101.842
2020 | 60.835 | 59.7 | 3492 | 3.4 [ 1411 ] 14 | 2185] 2.1 [ 1562 1.5 | 101.917
2021 [ 61.014 | 60.0 | 3469 | 3.4 [ 1251 ] 12 | 2142 | 2.1 [1.542] 1.5 | 101.635
2022 | 60.542 | 60.6 | 3.395 | 34 [ 1200 12 [ 1913 | 1.9 [ 1493 | 1.5 | 99.958

AR T China - 61.8%

Undoubtedly, China remains the undisputed leader in watermelon cultivation areas
in the world. Every year, 1.4—1.6 million hectares are allocated for this popular crop
in the country, which on average for 2010-2022 accounts for 49.0%, or almost half of
the total global areas occupied by watermelons. Along with its leadership in production
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volumes and cultivation areas, China lags behind Turkey in terms of fruit yield, which is
clearly illustrated in Figure 3. On average for 2010-2022, the fruit yield of watermelons
in China was 40.35 tons/ha, while in Turkey it was 43.27 tons/ha, which is 2.92 tons/ha
or 7.2% higher (Figure 4).

Table 2

Dynamics of planted areas under watermelons in the countries
with the largest production volumes in the world (source: FAOSTAT, 2023)

I'SA

muntries

l.Juo

Brazil - 3.1%

lran

2% Turkey

2.8%

China Turkey Iran Brazil USA
= = = = = World

T8 | % 8% 22|%_|28|5 _| B 8|5 _| croparess,
Year| =2 |25/ 55(2S|55|28|/25/2S|55|2 %! thousand

£E8 |« 5| 28 |«5|E8|w528|w5 £8|= &

22 |3 228 S2l27128|27 18282 hectares

= = * = = = = = = =
2000 | 16427 | 52.1 | 1247 | 40 | 831 | 2.6 | 80.5 | 2.6 | 66.5 | 2.1 3151.7
2010 | 16524 | 515 | 957 | 3.0 [130.0| 4.1 | 949 | 3.0 | 544 | 1.7 3206.0
2011 | 1617.7 | 50.5 | 98.0 | 3.1 |1232| 3.8 | 97.7| 3.0 | 476 | 15 3205.3
2012 | 15732 | 503 | 97.7 | 3.1 | 129.7| 41 | 946 | 3.0 | 469 | 15 3129.9
2013 | 15793 | 50.1 | 979 | 3.1 |139.1| 44 | 920 | 29 | 460 | 1.5 3153.6
2014 | 15674 | 495 | 955 | 3.0 [ 1529| 48 | 944 | 3.0 | 451 | 14 3166.6
2015 | 1559.1 | 49.1 | 939 | 3.0 |125.6| 40 | 96.0 | 3.0 | 47.1 | 1.5 3177.0
2016 | 1525.8 | 47.6 | 924 | 29 | 137.8| 43 | 903 | 28 | 455 | 14 3203.4
2017 | 1530.1 | 494 | 916 | 3.0 | 703 | 23 |103.2| 33 | 437 | 14 3098.5
2018 | 15285 | 491 | 902 | 29 | 605 | 1.9 |102.0| 33 | 451 | 14 31104
2019 | 1474.1 | 48.0 | 834 | 2.7 | 702 | 23 | 989 | 32 | 402 | 1.3 3072.3
2020 | 14180 | 472 | 740 | 25 | 619 | 2.1 | 982 | 33 | 383 | 1.3 3002.4
2021 | 14159 | 467 | 729 | 24 | 549 | 1.8 | 919 | 3.0 | 40.1 | 1.3 3031.5
2022 | 13919 | 47.7 | 69.0 | 24 | 50.0 | 1.7 | 85.7| 29 | 37.7 | 1.3 2916.4

Other « China - 49.0%

Fig. 2. The share of leading countries in the global area of watermelon crops on average

SJor 2010-2022 (source: FAOSTAT, 2023)
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An even higher level of fruit yield of watermelons than in Turkey and China is
achieved in Spain, and this applies to all years of the analyzed period. On average
for 2010-2022, the fruit yield of watermelons in Spain was 51.71 tons/ha, which is
8.44 tons/ha higher than in Turkey and 11.36 tons/ha higher than in China. Moreover,
Spain is one of the main exporters of watermelons in the EU and the main supplier of
this crop to Germany [19].
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Fig. 3. The dynamics of watermelon yields in the world s leading countries in terms
of production volumes (source: FAOSTAT, 2023)
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Fig. 4. The yield of watermelon fruits on average for 2010-2022

(source: FAOSTAT, 2023)
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The production volumes of watermelons in Ukraine vary significantly over the years,
with the highest values in 2010-2013 (Figure 5). After the annexation of Ukrainian
Crimea in 2014, they significantly decreased, and since the beginning of the full-scale
invasion of Russia into Ukraine, they reached their minimum values, as well as the cul-
tivation areas of this crop (Figure 6).
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Fig. 5. Dynamics of watermelon production in Ukraine, million tons
(source: FAOSTAT, 2023)
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Fig. 6. Dynamics of the area of watermelon crops in Ukraine, thousand hectares
(source: FAOSTAT, 2023)
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As for the fruit yield of watermelons in Ukraine, it is significantly lower compared to
global indicators and much lower than in Spain, which is clearly illustrated in Figure 7.
This situation is primarily due to the imperfection of watermelon cultivation technology
in our country. The selection of the variety or hybrid, its potential capabilities, adapta-
tion to adverse environmental factors (such as high atmospheric temperatures and insuf-
ficient moisture), resistance to harmful organisms, etc., have the greatest influence on
achieving a high yield level. Variety resources account for about 40% of the yield. The
creation of an optimal nutrient background plays a very important role in watermelon
cultivation technology, as fertilizers ensure the formation of one-fourth of the yield.
About 30% of the yield is determined by compliance with the timing and quality of each
agrotechnical measure in cultivation [20].

tha oo

50

_1

30 /,_.f+ -

20

10 ./l— - . - " —»
0 -

00 2010 2001 2012 2003 20014 2015 2006 2017 2008 2019 2020 2021 2022
—8—Ukraine 4458 10.09 996 10.74 10,49 944 835 905 @84 250 934 860 877 897
—8—3Spain 3020 41.96 43.09 46,00 48.58 47.83 54.30 57.0] 55.59 53,55 5597 57.12 57.62 5369
—e—World 24,33 29,17 29.51 30.72 30,93 31.33 31,79 3196 3258 32.46 33.15 33.94 33.53 34.27

Fig. 7. Comparative diagram of the yield of watermelons in Ukraine with the yield
of leading European countries and world indicators (source: FAOSTAT, 2023)

At the same time, it should be noted that the existing watermelon production sys-
tem requires support at the state, regional, and economic levels. At the state level, it is
necessary to provide protection for producers, create a wholesale food market, stim-
ulate competition in the procurement, storage, and processing of watermelon fruits.
The formation of integration structures and processing organizations is a priority at the
regional level [18].

At the economic level, it is necessary to develop a sales concept, as a certain amount
of fruit remains unsold every season. In this case, a certain portion of the unsold pro-
duce consists of non-standard or unfit fruits, making it difficult to sell them in their
fresh form. Another portion of the unsold fruits remains unharvested in the fields due
to imperfect pricing — the selling price does not always cover the harvesting costs [21].

At the economic level, it is also important to consider the real capabilities of farms
and increase production volumes by increasing yields through the implementation of
innovative and efficient elements of agrotechnology. Non-standard and unfit fruits can
be used for processing into watermelon products such as pickled watermelons, juices,
candied fruits, marshmallows, preserves from watermelon rinds, watermelon honey, etc.
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Therefore, the development of innovative approaches to watermelon cultivation in
Ukraine in the future will allow for sustainable production of high-quality fruits, which in
turn will ensure the competitiveness of watermelon products in the international market.

Conclusions and recommendations. The top five countries in terms of watermelon
production volumes are China, Turkey, Iran, Brazil, and the United States. China is at
the top of this ranking, where annually 1.4—1.6 million hectares or almost half of the
world’s total watermelon cultivation area is dedicated to watermelons. Turkey surpasses
China in terms of yield levels, but even higher yields are achieved in Spain — a country
recognized as one of the main exporters of watermelons to the EU and the main exporter
of this crop to Germany. Ukraine significantly lags behind leading countries in terms of
watermelon yields due to a number of problems that require support for the watermelon
industry at the state, regional, and economic levels. The development of innovative
approaches will allow for the high competitiveness of Ukrainian watermelon products
on the international market.
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AOANTUBHUU NOTEHLUIAN 3PA3KIB KAPTOMNNI
3 IHTPOrPECOBAHMUMU TEHAMM BIA CNiBPOAUNYIB
KYNbTYPHUX COPTIB TA 3 LULMPOKOIKO HOPMOIO PEAKLIT
FrEHOTUNY 3A OCHOBHUMU NTOCMNOAAPCbLKO-UIHHUMMU
O3HAKAMMU B YMOBAX YKPAIHCbKUX KAPNAT

CobpaH B.M. — k.c.-2.H., C.H.C.,

Kapnamcbkull onopHuUl nyHKm IHcmumymy Kkapmonnspcmea
HaujioHanbHoi akademii aepapHuUx Hayk YkpaiHu

CobpaH I.B. — k.c.-2.H.,

doueHm kaghedpu cenekuii i HaciHHUYmMaa,

CymcbKull HaujoHanbHUl agpapHull yHisepcumem

OHu4ko T.0. — cmapuwul suknadady kaghedpu cenekuii i HaciHHuUymea,
CyMmcbKull HayioHanbHUl agpapHul yHieepcumem

BapaHik [J.A. — acniipaHm kaghedpu biomexHonoeil ma Ximil,
CymMmcbKull HayioHanbHUl agpapHull yHisepcumem

Homisn Hebazambox CinbCbKO20CNO00APCHKUX KYILIYP, AKI UPOWYIOMbCA 8 2IPCbKIU Micye-
socmi Kapnam, naii6inout 00cmyntoio sl GUPOWY8aAnHs € KApmonis, AKA € OOHUM 3 OCHOGHUX
npOOYKMi6 NOBCAKOEHHO20 XAPYYBAHHS MICYe8020 HACENeHHA. 3d HAAGHOCMI HeGeNUKUX NIOW
OpHOI" 3emi i 6UPOWYIOMb HA DI3HUX BUCOMHUX DIGHAX MA PI3HUX 3a eKCHOZUYIAMU CXULAX,
docmynuux 01 00poOIMKY ma IHUUX MEXHON02IYHUX NPOYECIS.

Ha oanuil uac 6 Ykpaini cmeopeno 6azamo copmis Kapmoni pisHUX epyn cmueiocmi i 2oc-
1n00apCcbKO20 NPUHAYEHHS. SHAUHA YaACMUNA MAKUX COPMIE GIO3HAUAEMbCS GUCOKUMU NOKA3HU-
Kamu 20CnO0apCbKO-YiHHUX 03HAK, KOMNIEKCHOK CMIUKICMIO NPOmu X80poo i WKIOHUKIS, npu-
oamuicmio 015l GUPOULYBANHSL 8 PIZHUX TPYHIMOBO-KAIMamMu4Hux 301ax [1].

3ona Kapnam — ye 30Ha HQUMEHWO20 8UPOOINCEHHS | € OOHUM 3 KPAWUX PeciOHig O/l 8Upo-
WYBAHHSA A OMPUMAHHSL BUCOKUX YPOIICAT8 KAPMONIL.

3a pezynomamamu 6acamopiunux 00cniodxicenb ma 00c8i0oM SUPOWYBAHHA KAPMONL 003-
B0NIUNU PEKOMEHOY8amu mepminu COPMOOHOGLeHHs yepe3 7-8 poKig 6 3aneicHocmi 6i0 copmy
i ymoe eupowgysants. Tomy oOHuM 3 nepuioyep2osux 3a80amb Cenekyii € CMEoOpeHHs Copmia
3 BUCOKUM OLONOSTUHUM NOMEHYIANOM YPONCAUHOCME Ma CMIUKICMIO OIOMUYHUX | AOIOMUYHUX
yunHuKi6. TI0€OHAHH 8 OOHOMY COpPMI KOMNIEKCY O3HAK 8UMA2A€E NPABUIbHO20 Niobopy bamb-
KIBCLKUX POpM, 8CeOIUHOI OYIHKU BUXIOHO20 CENeKYIUH020 Mamepiany, CmeopeHHs 2IOPUOHUX
KOMOIHaYiti ma 00epicants 2iOpuOH020 NOMOMCMEA 3 3a0aHuMU o3Hakamu [2].

Busuenns cenexyiiinoco mamepiany xapmonui 6 ymMo8ax pizHO20 eK302eHHO20 KOMMNJIEKCY
npoms2oM OeKibKOX POKI8 Ode 3M02y 6 OesKIll Mipi cyoumu npo 1020 adanmusHull NOMeHyia.
Tomy, wob 3’sicysamu npudammuicms cenekyilino2o Mamepiany ma copmia 0iisk KOHKpemHoi 301U,
cenekyioHepu nepedaroms mamepian 01 6UNpoOysanus npomsaeom 2-3 pokie 6 pisHi IpyHmMo-
6o-KAimamuuni 30Hu Yrpainu. [3].

Venix cenexyii Oyoce enuxor mipoio 3anexcums 8i0 80ano2o niobopy 6amvKi6CbKux
¢opm. Boowouac, npiopumemu umoe 00 cOpmié nocmiino 3miHwowmscsa. Ha nuniw-
HbOMY emani 6UpOOHUYMBA KAPMONII 6AHCIUBO, WOO COpM MA8 He auule 8UCOKULI NOMeH-
yian eeHemuuno20 KOHMPONIO OCHOGHUX ACPOHOMIYHUX O3HAK, alle Ul WUPOKY HOPMY peaxyii
Ha Oiomuyni ma abiomuyni ymosu. Copmu 3 UCOKUM AOANMUBHUM NOMeEHYIAIoM Xoua 6
00 OKpemux 03HAK Ma ePexmugHUM 2eHemuyHuUM KOHmporem tozo giocymui. Cmeopumu
iX, GUKOpUCMOBYIOUU MIJCCOPMOBI CXPeuyy8anis, 8ANCKO 4epe3 GY3bKICMb iX 2eHemudHoi
ocHO8U, a momy Oydce 6aeamo HOBUX COPMIE GUBEOEHO HA OCHOBI BUKOPUCTHAHHS KOMNO-
HEHmMamu CXpewy8anHs Minceudosi 2iopudu 3 Hesucokum cmynerem bexpocysanusa. Came
ix 3anyuenHs 6 cenekyiinuil npoyec 003601UMb CIEOPIBAMU 2emepo2eH I NONYIAYil, ceped
AKUX MOXNCTUBUL 000Ip YIHHUX copmig [4].

s o0epoicanmsi UCOKUX YPOJICai8 KAPMONIL CYHACHI MeXHON02ii 6a3yiombcsi nepul 3a 6ce
Ha BUKOPUCTNAHHT HAUNPOOYKMUBHILUUX COPMIB, 00Ope NPUCMOCOBAHUX 00 MICYesUX NPUPOOHUX
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YMO8, NOMEHYINIHA MOJNCTUBICIb AKUX PEaNi3yEMbC NPU CIMEOPEHHI ONMUMALLHUX YMOE GUPO-
wyeanns. Tomy gasicausum 05t MPUBANO20 GUKOPUCIMAHHS COPMY Y 6UPOOHUYMEI € 11020 BUCOKULL
A0anmueHUtl NOMEeHYIa, AKUL MOJICHA GUIHAYUNU 8 NPOYeci GUNPOOYBAHH ceNeKYiliHo20 Mame-
plany Kapmonii 6 pizHux 30HAX, O6axicano i3 cneyu@iunumu ymosamu. Bnposadicenns Ho8uUxX
copmie, Cmitikux 00 eKCmpeManrbHux YMO8 KOHKPEMHOI 30HU, € OOHUM 3 HAUOINTLUW eeKmUGHUX
3ax00i8 y ompuMaHHi ma 30itbuienni ypoxcatinocmi kapmoni [5].

Ilpu eunpobysanni cenexyilinoco mamepiany Kapmonii 6 mitl 4y iHwil yYCmaHosi, oe 6iH
CMBOPIOEMBCSL, HEMOJICIUBO 6 NOBHIU MIpI 00CAIOUMU NPOSi@ MAKOi 03HAKU, AK A0ANMUBHULL
nomenyian. A 6 ymosax smiHu Qizuuno2o i OIOMUUH020 Cepedosuwa ye 3pooumu MOoXCIUBO
i sasicnuso [6].

Ymosu ykpaincokux Kapnam — yHikanbHe micye 015 UKOHAHHA HUSKU CELeKYIUHUX 00CTi-
Ooicelb, 30KpeMa: eUNpoOy8anHs cOpmie, CeneKyiliHuX HOMepie Kapmonii Ha CIMIUKICMb npomu
Ghimogdhmopo3y, nposedeHHs CXpewys8ants ma eKoio2iune UNPOOYBaHHs 6 CHeYUDIYHUX HPUPOO-
HO-KAIMamuyHux ymogax. OcmanHe 0ONno8HIOEMbCA MONCTUBICINIO BUKOHYBAMU OOCTIONCEHHS HA
060x gucomuux piensax: 650 i 1330 m Hao pieHem mopsi.

Veniwnicmo nposedennst 32a0anux 00CaioNCeHb 0OYMOBIIOEMbCSL, 20108HUM YUHOM, 0COONU-
80CMAMU MEMeOPONo2iuHUX YM08 8 Yrpaincvkux Kapnamax. Hanpuxnad, ompumani 0aHi cgio-
uamo, o 8 cepeoHboMy 3a bazamo pokie (binbue 30) minimanvHa KitbKicms onadie npunadae
Ha éepecenb. CMocosHO gecemayii Kapmonii 8 yeti nepioo 8i00yeacmuvcs nosHe 8iOMUPAHHA Kap-
MONIUHHS, A 8I0HOCHO HeBEeNUKA KLIbKICMb 0Nadie 003605€ 3a CHPUSIMIUBUX MEMEOPOTI02IUHUX
VMO8 NPOBOOUMU 30UPAHHS 8POXNCAIO. Y THWLT MICAYT HAOXOOHCEHHS 80NI02U 3 OOUAMU OOCHAMHE
071 hOpMYBAHHSL BPOICAIO, NPOBEOCHHA CXPEULYBAHHS, OYIHKU CMIUKOCMI COPMIB, CeleKYiuHUX
HoMepig npomu Pimoghmopo3sy, BUKOHANHA CHOCMEPENCEHb 3a MEMOOUKOI0 KOHKYPCHO-EKON02iY-
Ho20 sunpobyeanns [7].

Knrwowuoei cnosa: kapmonns, copmu, paHHbOCmMUicmy, NPOOYKMUSHICMb, MemeopOon02iuHi
ymosu, koehiyicnm sapiayii.

Sobran V.M., Sobran LV., Onychko T.0., Baranik D.A. Adaptive potential of potato
samples with integrated genes from relatives of cultivars and with a wide rate of genotype
response for the main economically valuable traits in the Ukrainian Carpathians

Among the few crops grown in the Carpathian mountains, potatoes are the most accessible
for cultivation, being one of the main products of the local population’s daily diet. Given the
availability of small areas of arable land, potatoes are grown at different altitudes and on slopes
with different exposures, which are accessible for cultivation and other technological processes.

Currently, many potato varieties of different maturity groups and economic purposes
have been developed in Ukraine. Many of these varieties are characterised by high levels of
economically valuable traits, comprehensive resistance to diseases and pests, and suitability for
cultivation in different soil and climatic zones [1].

The Carpathian zone is the zone of least degeneration and is one of the best regions for
growing and producing high yields of potatoes.

Based on the results of many years of research and experience in growing potatoes, it is
possible to recommend the timing of variety renewal in 7-8 years, depending on the variety and
growing conditions. Therefore, one of the primary objectives of breeding is to create varieties
with high biological yield potential and resistance to biotic and abiotic factors. Combining a set
of traits in one variety requires proper selection of parental forms, comprehensive evaluation of
the initial breeding material, creation of hybrid combinations and obtaining hybrid offspring
with specified traits [2].

The study of potato breeding material in the conditions of different exogenous complexes
over several years allows us to judge its adaptive potential to some extent. Therefore, in
order to determine the suitability of breeding material and varieties for a particular zone,
breeders transfer the material for testing for 2-3 years in different soil and climatic zones of
Ukraine. [3].

The success of breeding depends to a large extent on the successful selection of parental
forms. At the same time, the priorities of requirements for varieties are constantly changing. At
the current stage of potato production, it is important that the variety has not only a high potential
for genetic control of the main agronomic traits, but also a wide range of responses to biotic and
abiotic conditions. There are no varieties with high adaptive potential for at least some traits and
effective genetic control of them. It is difficult to create them using interspecific crosses because
of the narrowness of their genetic basis, and therefore many new varieties have been developed
using interspecific hybrids with a low degree of backcrossing as crossing components. It is their
involvement in the breeding process that will allow the creation of heterogeneous populations,
among which it is possible to select valuable varieties [4].
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To obtain high yields of potatoes, modern technologies are based primarily on the use of the
most productive varieties that are well adapted to local environmental conditions, the potential
of which is realised when optimal growing conditions are created. Therefore, it is important
for the long-term use of a variety in production to have a high adaptive potential, which can
be determined by testing potato breeding material in different zones, preferably with specific
conditions. The introduction of new varieties resistant to extreme conditions of a particular zone
is one of the most effective measures in obtaining and increasing potato yields [5].

When testing potato breeding material in a particular institution where it is created, it is
impossible to fully investigate the manifestation of such a trait as adaptive potential. And in the
face of changing physical and biotic environment, it is possible and important to do so [6].

The conditions of the Ukrainian Carpathians are a unique place to carry out a number of
breeding studies, in particular: testing varieties and breeding numbers of potatoes for resistance
to late blight, crosses and environmental testing in specific natural and climatic conditions. The
latter is complemented by the ability to carry out research at two altitude levels: 650 and 1330 m
above sea level.

The success of these studies is mainly due to the peculiarities of meteorological conditions
in the Ukrainian Carpathians. For example, the data obtained shows that on average over many
years (more than 30), the minimum amount of precipitation falls in September. During this
period, the potato growing season is characterised by the complete death of potato tops, and
relatively low rainfall allows for harvesting under favourable meteorological conditions. In other
months, the supply of moisture with rain is sufficient for crop formation, crossing, assessment of
resistance of varieties, breeding numbers against late blight, and observations according to the
methodology of competitive environmental testing [7].

Key words: potatoes, varieties, early maturity, productivity, meteorological conditions,
coefficient of variation.

‘YmoBu, MaTepiaj i MeToau NpoBeeHH A 10cTilkeHb. EkcniepumenTansHa poboTa
o Temi «IlopiBHATIBHA XapaKTEPUCTHKA 32 IPOSBOM €JIEMEHTIB aJallTHBHOCTI COPTIB Ta
CKJIQIHUX MIXKBUJIOBUX T10PHIIB KapTOILIi, iX OekpociB» BukoHaHa y 2019 poui B Kap-
MaTChKOMY ONOpHOMY IyHKTi IHcTuTyTy KaprommspctBa HAAH Vkpainu. Haykosi
JOCTIDKEHHS 3 KapTOIUICIO ITPOBE/IeHI B ripchkux yMoBax Kapmar Ha mocnmigHoMy momi
Ha BHCOTI 650 M Hajg piBHEM MOpS Ha OMIA30JICHHX OYpO3eMHUX IPYHTAaX.

KrniMaT KOHTHHEHTAJIbHUH, IO Mae MEpexXiJHUI XapakKTep BiJ MOMIPHO TEILIOrO
1 BOJIOTOTO 3aXiHOEBPOIECHCHKOTO.

CrienuivyHi MOTOMHI YMOBHU TipChKOi MICIIEBOCTI 3 YacTOIO IOBTOPHICTIO Ta MiH-
JIMBICTIO METEOPOJIOTIUHHUX MOKA3HUKIB CHPUUMHSIOTH SIK MO3UTUBHUN BIUIUB HA PICT
1 PO3BUTOK POCIUH, HAKOIMYCHHS YPOXKal KapTOIUT Ta iX SKICHI TMOKa3HWUKHU, TaK
1 HEraTHMBHHUU: TIOSBY XBOPOO KapTOILIi, 0COOINBO (hiTOPTOPO3Y.

3a ocTaHHI pOKHM B TipchKuX yMmoBax Kapmar crocTepiratoTbesi BiguyTHa 3MiHA
KIIIMaTHYHUX yMOB. Ha BifMiHY BiJ TONEpeHIX POKIB JOCHIHKEHb IOTOIHI YMOBHU
B IIepioJ BereTalii KapToIuli B ropax B IOTOYHOMY POII OyJIH OLIBII BOJIOTI HA ITOYATKY
BereTanii KapToIlIi Ta CyXi BIPOAOBXK BET€TAIIIHOTO MEpiofy.

Marepianu ta meroau. CeneKkIiiHUM MaTepialoM B poOOTi BUKOPUCTaHI CEJeK-
LiiiHI HOMepH KapTorul Jadoparopii cenekuii [HcTutyTy Kapromusipcrsa, [lomicbkoro
JOCHITHOTO BiIIJICHHS, COPTH Ta CKJIAJHI MIXXBHJIOBI CEIEKLiNHHI HOMEpH, CTBOPEHI
B J1aboparopii TEHETHYHUX pecypciB [HCTUTYTY KapTOIUISIPCTBRA.

OIiHIOBaH CTIHKICTh KAPTOILTI MPOTU (PiTOPTOPO3y B yMOBAX MPHUPOIHOTO (POHY
Kaprmar, 3 BUKOpPHUCTaHHIM Bi3yaJbHOI OIIIHKH 32 9-TH 0anbHOIO mIKaior. O0miku mpo-
BOJIWJTM KO>KHI CIM JTHIB 3 TIOYATKY IMOSIBY ITEPITUX CUMITTOMIB XBOPOOH.

ITpotsrom Bererauii KapTOIIi MPOBOAWIN CHOCTEPEKEHHS 32 POCTOM 1 PO3BUTKOM
pociuH. Binmivanu maTy mouatky i MOBHHX CXOAiB, OyTOHi3aIlii, KBiTyBaHHS, BiAMU-
panHs Oamwis. [ocmogapchKy CKOPOCTUINNICTh KapTOIUTI BU3HAYAHM TTiAKOIYBaHHSIM,
3Ba)KyBaHHSM 1 IiApaXyHKOM TOBapHHUX 1 ApiOHUX Oynb0 Ha 55-60 nenb Ta 70-75 neHp
micas caminas. I1in 9ac 0OCHOBHOTO 30MpaHHs ypOXaWHICTh BU3HAYAIIN 3BaXKYBaHHSM,




| Taspiticbknit HaykoBui BicHEK Ne 135. Yactuna 2

92|

KpoXMaJlb — 3a NHUTOMOIO Baroo. ATpOTeXHika Ta JOIILI 332 POCIMHAMHU KapTOILTi
3araJbHONPUIHATA B KAPTOILIAPCTBI TipchKoi 30 Kapmar [9].

PesyabraTn pocaigskenb. B pesynsrari npoBeaeHUX AOCHTIKEHb HMUISIXOM IiAKO-
IyBaHHA B PaHHI CTPOKW A03piBaHHA Ha 60-it Ta 70-i neHp michs cagiHHA KapTOIuTi
BH3HAYaJM IHTCHCUBHICTh HAKOIMYCHHS PAaHHBOTO YPOXKAK0 CEJCKIIIITHOrO Marepiany
KapTOILi.

B pesynprari mpoBemeHHX AOCHIIKeHb HpW MigkomyBaHHI Ha 60-i (25.06) Ta
70-ii nenw (5.07) BuUAIEeHI 3 PIBHOMIPHUM IHTEHCHBHHM HAKOIMMYCHHSM PaHHbHOTO
YpOXKaro KapToIUli BUAIIEHO TpH cenekuiitHi Homepu [1.12.14-8 (07.89-2/02.49/146),
13.117-3 (Crpymox/Ilipons), 13.67-6 (Jlerana/IloBipa) 3 ypOKalHICTIO BiJOBiTHO
5,718,51/ra, 8,1111,3 T/rata6,217,1 1T/ra.

Tabmuus 1
Pe3ynbTaTn BUNPOOYBaHHS CeIeKIiHHOI0 MaTepiajgy KapToILli Nepuioro poxy
npu migkonii Ha 60-ii nensb micas caxinasa (25.06.2019 p.)
B ripcekux ymoBax Kapnar

L CriiikicTb
YpoxaiinicTb Kiarkicrs, $ 2 NpoTH
P K Oyan0 Ha =3 = .
T/ra & QA 2 ¢iTopToposy,
Copru 5 | wwmwm (2R B |7 G
..,’ . E o & lQ =)
cesleKuiini a2 Em =l 32 =
HOMepH g g g g s |3 E = 2 g | E
p Z = S z 2 |25 EC | g€ | H z
= s = = s |Q &g S 21 g2
£ g c | g g | = HE|E®
s = s = = =
=
Mapruep 37 | 24 | 649 | 36 | 15 | 28 8.8 7 5
(cranpgapr)
I1.124-3
(07.59/5 x 3,0 2,1 70,0 3,4 1,4 26 7,6 7 5
AmOiis)
I1.12.14-8
(07.89-2x 5,7 4.8 84,2 5,0 2,8 31 8,6 8 7
02.49/146)
I1.13.42-3
(Homomist x 1.9 1,0 52,6 2,9 0,9 25 8,8 7 7
Jlerana)
13.117-3
(Crpymox 8,1 6,7 82,7 5,5 2,9 42 10,5 8 7
X ITiponb)
13.67-6
(JIerana x 6,2 3,1 50,0 7.3 1.9 29 12,0 7 5
Jlogipa)
14.24-14
(Barpsina x 5,5 42 76,4 4,5 1.9 41 8,1 7 5
KanuniBcbka)
HIPOS w/ra 47
P% 2,5
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Bonu manu Buily ToBapHICTH Oynb0 Ta BUIY CTIMKiCTh mpotu (itodroposy 7
1 8 OauiB, 32 paHHBOTO HaKOMMYeHHS Oyns0. [IBa HOMepH 13.117-3 (Ctpymok/Ilipos),
13.67-6 (Jlerana//loBipa) BiIIOBIIHO MaJIM BHILY 32 iHIII CENIEKIiITHI HOMEPH KpoXMa-

mucricts Oyneo 11,31 12,3 %.

[Ipu npyromy mifKOMyBaHHI CTIHKICTH MpoTH (iTodTopo3y Oyiaa y ITBOX HOMEPIB
11.12.14-8 (07.89-2/02.49/146), 13.117-3 (Ctpymox/Ilipons) 7 GamiB, BCiX iHIUX 5
1 HaBiTh 3 Oanu.

Tabmurs 2

Pe3yabTraTn BUNpoOyBaHHSA cesleKIiHHOI0 MaTepiajay KapToILUli Nepuioro poxy

B ripcbkux ymonax Kapmnar

npu nigkonui Ha 70-it nens micas caxinusa (5.07.2019 p.)

. . CrilikicTh
YpoxaiinicTb Kixbkicrs < NpOTH
P ’ OymoHa | & S = .
T/ra £ g2 2 ditodTopo3sy,
Copru, 2 R E‘ E 3 6an
ceJteiiini £ £~ E% =
HoMepH g g g g s | dE = 2 s | E
ol 2| BE|& | 2| E|5F | EF|z%| it
= | g = | g |98 | & |=z|ge
S = S = = 2.
=
Mapruep 52 | 36 | 692 | 70 | 52| 32 9,7 5 3
(cranmapr)
11.12.4-3
(07.59/5 x 7,7 5,5 71,4 6,6 2,7 37 8,3 5 5
AMOiris)
11.12.14-8
(07.89-2x 8,5 7,5 88,2 6,5 33 36 9,6 7 5
02.49/146)
11.13.42-3
(TTomomist x 3,7 2,0 54,1 4,6 1,6 28 7,8 5 5
Jlerana)
13.117-3
(Ctpymox 11,3 9,6 85,0 5,8 3,7 47 11,6 7 5
X ITiposs)
13.67-6
(JTerana x 7,1 4,0 56,3 7.4 2,3 32 12,9 5 3
Jogipa)
14.24-14
(Barpsia x 7,7 6,2 80,5 5,4 3,1 46 8,6 3 3
KanuniBcbka)
HIPOS w/ra 5,2
P% 33

3a pesysabpraTaMH KiHIIEBOTO 30MpaHHs BPOXKAIO BHII TOCIOAAPCHKO-IIIHHI MOKAa3-
HUKHU MaJli Ti caMi HOMepH, 10 1 B paHHI CTPOKH 30MpaHHSI.

HaiiBumuit  ypoxkait

KapTOILTi

OTpHUMaNH

y IBOX

HOMEDIB:

I1.12.14-8

(07.89-2/02.49/146) — 16,1 1/ra, 3 ToBapHicTIO 92,5 %, Kpoxmanucrictio 12,1 % Ta
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cTilikicTo poTH ditodroposy 4,1 6amu, 1 13.117-3 (Ctpymox/Ilipons) 15,5 1/ra 3 ToBap-
Hictio 92,3 %, xpoxmamucrictio 11,7 % Ta crilikicTio ipotu ¢irodroposy 4,2 dann
(tabmn. 3.2.4,3.2.5).

BucHoBku. OTXe, B pe3ynbTaTi OAHOPIYHOTO BUNPOOYBAaHHS CEICKLIHHUX HOME-
piB IBOX YCTaHOB BiIIUTY ceiekilii [HcTuTyTy kapromispersa Ta [lomickkoro mociin-
HOTO BiJJiJieHHA [HCTUTYTy KapTOIUIIpCTBA BHUILIEHI TP HOMEPH 3 IHTEHCHBHHUM
HAKONWYEHHSIM PaHHBOTO BPOXKAIO B PAHHI CTPOKH J03piBaHHS 3 Akux asa 11.12.14-8
1 13.117-3 Manu BHCOKI TOCITONAPCHKO-IIIHHI MTOKA3HWUKHU TPH KiHIICBOMY 30UpaHHi.

3a pesyabraTaMH OIHOPIYHHMX JOCITIDKEHb BHIUICHI [Ba CEJEKUiiHI HOMEpH
I1.12.14-8 (07.89-2 / 02.49/146) — 16,1 T/ra, 13.117-3 (Crpymoxk / Ilipons) — 15,5 T/ra
3 ToBapHIcTIO — 92,5 % Ta 92,3 %, Ta criiikicTio poTtH ditopToposy 4,1 i 4,2 Gammu.
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CTPYKTYPA PUHKY 3ACOBIB 3AXUCTY POCJIUH B YKPAIHI
Y 2017-2018 PP. 3A BUPOBHUKOM, OB’€EKTOM 3ACTOCYBAHHAA
TA All04O0K0 PEHYHOBUHOIO

CmaHkesuy C.B. — k.c.-2.H.

douyeHm Kaghedpu 300r102ii, eHmomonoeii, ghimonamonoeii, iHmeaposaHoeo 3axucmy
i KapaHmuHy pocnuH imeHi b.M. JlumeuHosa,

HepxasHuli biomexHonoziyHul yHieepcumem

MameieHko B.M. — acniipaHm kaghedpu 300r102ii, eHmomorsoeii, gpimonamosoeii,
iHmezpoeaHo20 3axucmy i KapaHmuHy pocnuH imeHi b.M. JlumeuHosa,

HepxasHuli biomexHonoziyHul yHieepcumem

3abpodiHa I.B. — K.c.-2.H.,

doueHm Kaghedpu 300r102ii, eHmomonoeii, ghimonamoroeii, iHmeapogaHO20 3axucmy
i KapaHmuHy pocnuH imeHi 6.M. JlumeuHosa,

HepxasHuli 6iomexHornoziyHul yHieepcumem

Asmopamu nposedeno 00cniodcents cmpykmypu puHKy 3acodie 3axucmy pociun 8 Yxpa-
ini y 2017-2018 pp. 3a eupobruxom, 06 €Kmom 3acmocy8amHst, NPenapamueHumMu Gopmamu ma
0i04010 DEHOBUHOIO. 3acanom na punxy necmuyudie Yipainu npedcmasneno 2 220 npenapamis.
I3 nux 0o incexmo-axapuyudis nanesicums 413 (19 %), o yneiyuoie 738 (33 %), 0o 2epbiyudis
1058 (48 %), i3 nux 35 € oecuxanmamu. Lle 11 npenapamis (0,5 %) € podenmuyuoamu. Bema-
nogreno TOII-3as6nuxie 3a Kinvkicmio npenapamis, kompi npeocmaegneni na punky: «baiiep
KponCaiienc AI'y — 142, TOB «Komnanis «Yxpagimy — 133, BAC® CE — 117, «Cuncenmay —
115, TOB «AHAMA Ykpainay — 78, 3AT «Aecycm-beny — 74, «/Jionon Inmepnewnn Onepetiun3
Capn.»— 59, TOB «Aepocghepar, TOB «Aepocgepa JImoy — 56, TOB «Ximacpomapkemuney — 54,
TOB «Hepmyc JImoy — 50, TOB «Anvgha Ximepyn» — 47, TOB «Paneonin — 44, TOB «Komnanis
Aepoximiuni mexnonoziin — 41, TOB «Baccma Kemikany — 35, TOB «lIpesenc Texnonoodocuy —
35, TOB «lllmegec — 33, TOB «Knos» — 32, TOB «AIIK-Cepsic» — 30, 3AT «Il]enkoso Aepo-
ximy» — 29, «bpimiw Exo Cucmem Texnonooocin — 28, «Keminosa A/Cy» — 26, «Hygpapm Tm6X
eno Ko KI'y — 26, TOB «Aepognercy — 24, TOB «@pandecay — 24, TOB «Vrpazpoxomy» — 22,
TOB «Axeapiyc i K» — 21, «/loy AepoCaiiencic BubX» — 21, TOB «Oxean Ineecm» — 20, « Pomam
Aepoxemirxan FOpon JImo.» — 19, TOB «Exoopeanixy — 17, [TAT « Tpanc Oiny — 15, « FOILJI FOepen
JImo.» — 15, TOB «Acmapma-Kuise» — 14, I111 «/Jaskem» — 13, «[aexem JImo.» — 13, I1I1 «Kemi-
aatin Aepoy — 12, «lllapoa Kponxem Jlimimeoy — 11. 3a npenapamuenoro ¢hopmoio Ha puxxy
2epbiyudie TOII-4 npedcmaensiioms: Konyenmpam emyavcii — 270, pozuunnuii KOnyenmpanm —
225, eodopoaquHHl epanynu — 214, konyenmpam cycnenzii — 150, natimenysans. Inwi npenapa-
mueni gopmu npedcmagnsiome 201 2epbiyud; na punxy gyneiyuoie TOII-7 npedcmasnsomo:
KoHyenmpam cycnensii — 317, konyenmpam emynvcii — 115, mexyua nacma — 100, smouysanuii
nopowox — 67, 600opo3uunti epanynu — 29, mexkyuuil KoHyeumpam cycnensii — 16, posyunHuii
Konyewmpam — 11 Hatimenysarnwv. IHwi npenapamusHi ¢opmu npedcmasngioms 81 ¢yneiyuo,
Ha puHKy incekmo-akapuyudie TOII-7 npedcmasnaoms: konyenmpam emyiavcii — 141, konyen-
mpam cycnensii — 77, mekyya nacma — 47, 8000po3uunHi epanynu — 28, pO3YUHHUL KOHYEH-
mpam — 24, 3mouyeanuii hopowiok — 20, mexyuui konyenmpam cycnensii — 11 naiimenysano.
Tnwi npenapamueni ghopmu npedcmagnaroms 65 iHceKmMo-akapuyudie. AHani3yuu puHoK 2epoi-
yuoie euoineno TOII-10 ditouux pewosur Ha 0OCHOBI AKUX 3AA6AAI0Mb Npenamamu 011 OopomvOU
3 HEOAJCAHOTI0 MPA8 AHUCTOIO POCTUHHICMIO: HIKOCYIb@ypoH (61 npenapam, abo 6 %), xizano-
gon-Il-emun (33 npenapama, abo 3 %), gpenmedugham (36 npenapamis, abo 3 %), ayemoxiop
(33 npenapama, abo 3 %), enigpocam ma tiozo coni (96 npenapamis, abo 9 %), oucmeougpam
(33 npenapama, abo 3 %), ouxamba ma ii coni (59 npenapamis, abo 6 %), oukeam (35 npenapa-
mis, abo 3 %), emogymezam (37 npenapamis, abo 3 %), mpubenypou-memun (56 npenapamis,
a6o 5 %). I'epbiyuou na ocnogi inwux 84 ditouux pevosun 3aiimaroms 581 npenapama, abo 55 %
npome Ha 0CHOBI KOXCHOI 3 HUX 8upodnsitoms He Oinbue 3—4 npenapamis. Ha punky gyneiyudis
suoineno TOII-11 Oitouux peuosun Ha OCHOSI AKUX 3As61A10Mb npenamamu ik 6opomvoU 3i
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30YOHUKAMU X60p0o0 pocaun: memanakcun (21 npenapam, abo 3 %), azoxcucmpo6bin (26 npena-
pamie, abo 4 %), oughenoxonason (26 npenapamie, abo 4 %), kapoendasum (27 npenapamie, ab6o
4 %), manxoyeb (35 npenapamis, abo 5 %), nponikonason (30 npenapamis, abo 4 %), mebyko-
nason (111 npenapamis, abo 15 %), mupam (18 npenapamis, abo 2 %), miabenoazon (20 npena-
pamis, abo 3 %), prympiagon (47 npenapamis, abo 6 %), yunpokonaszon (25 npenapamis, a6o
3 %). @yneiyuou Ha ocnosi inwux 76 dirouux pewosun 3aumaroms 350 npenapamis, abo 48 %
npome HA OCHOBI KOJICHOI 3 HUX 8upoOIsiiomb He Oitbue 5—6 npenapamis. Ananizyrouu puHox
incekmo-akapuyudie eudinreno TOII-10 Oirouux peuosun Ha OCHOBI AKUX 3AS8AI0Mb NPENAMAMU
07151 60pombOU 31 WKIOHUKAMU KYIbIMYPHUX POCIUH. albpa-yunepmempun (25 npenapamis, abo
6 %), ayemaminpuod (13 npenapamis, abo 3 %), oumemoam (23 npenapama, abo 5 %), imioa-
xnonpuo (98 npenapamis, abo 24 %), knomianioun (13 npenapamis, abo 3 %), 1amboa-yuea-
nompuH (34 npenapama, abo 8 %), miamemoxcam (23 npenapamie, abo 6 %), hocgio anominiro
(19 npenapamis, abo 5 %), xnopnipughoc (36 npenapamis, abo 9 %), yunepmempun (29 npena-
pamis, abo 7 %). [ncexkmo-axkapuyuou Ha ocrosi inwux 43 dirouux pewosun 3atimaroms 100 npe-
napamie, abo 24 % npome Ha 0CHOGI KOJCHOI 3 HUX 8UpoOIsIOMb He Dinbule 4—5 npenapamis.
Knrwwuoei cnosa: necmuyuou, cmpykmypa puHKy, iHcekmuyuou, gyneiyuou, 2epoiyuou.

Stankevych S.V., Matviienko V.M., Zabrodina 1.V. Structure of the plant protection products
market in ukraine in 2017-2018. By manufacturer, object of application and active substance
The authors conducted a study of the market structure of plant protection products in Ukraine

in 2017-2018 by manufacturer, object of application, preparation forms and active substance.
In total, 2,220 drugs are represented on the pesticide market of Ukraine. Of these, 413 (19 %)
belong to insect acaricides, 738 (33 %) to fungicides, 1,058 (48 %) to herbicides, 35 of them are
desiccants. Another 11 drugs (0.5 %) are rodenticides. The TOP applicants were established by
the number of drugs presented on the market: “Bayer CropScience AG” — 142, TOB “Company
“Ukravit” — 133, BASF CE — 117, “Syngenta” — 115, TOB “ADAMA Ukraine” — 78, 3AT
“August—Bel” — 74, “Dupont International Operations Sarl.” — 59, Agrosfera LLC, Agrosfera
Ltd. LLC — 56, Khimagromarketing LLC — 54, Nertus Ltd. LLC — 50, Alfa Himgroup LLC —
47, Rangoli LLC — 44, Agrochemical Company LLC technologies” — 41, “Vassma Chemical”
LLC — 35, “Presence Technologies” LLC — 35, “Stefes” LLC — 33, “Klov” LLC — 32, “APK—
Service” LLC — 30, “Schelkovo Agrochem” CJSC — 29, “British Eco Systems Technology” — 28,
“Keminova JSC” — 26, “Nupharm GmbH & Co. KG” — 26, “Agroflex” LLC — 24, “Frandesa”
LLC—24, “Ukragrocom” LLC —22, “Aquarius & K” LLC—21, “Dow AgroSciences LLC” —21,
“Ocean Invest” LLC — 20, “Rotam Agrochemical Europe Ltd.” — 19, “Ekoorganik” LLC — 17,
“Trans Oil” PJSC — 15, “YUPL Yuerep Ltd.” — 15, LLC “Astarta—Kyiv” — 14, PE “Davkem” —
13, “Davkem Ltd.” — 13, PE “Kemiline Agro” — 12, “Sharda Cropham Limited” — 11. The TOP—4
by preparation form on the market of herbicides are: emulsion concentrate — 270, soluble
concentrate — 225, water—soluble granules — 214, suspension concentrate — 150, denominations
Other preparative forms represent 201 herbicides, the TOP-7 fungicides on the market are
represented by. suspension concentrate — 317, emulsion concentrate — 115, liquid paste — 100,
wettable powder — 67, water—soluble granules — 29, liquid suspension concentrate — 16, soluble
concentrate — 11 items. Other preparative forms represent 81 fungicides; on the insect—acaricide
market, the TOP-7 are: emulsion concentrate — 141, suspension concentrate — 77, liquid paste —
47, water—soluble granules — 28, soluble concentrate — 24, wettable powder— 20, liquid suspension
concentrate — 11 names. Other preparation forms represent 65 insect—acaricides. Analyzing the
market of herbicides, the TOP—10 active substances on the basis of which prepatats are claimed
to combat unwanted grassy vegetation have been identified: nicosulfuron (61 drugs, or 6 %),
hizalofop—P—ethyl (33 drugs, or 3 %), fenmedifam (36 drugs, or 3 %), acetochlor (33 drugs, or
3 %), glyphosate and its salts (96 drugs, or 9 %), dismedifam (33 drugs, or 3 %), dicamba and its
salts (59 drugs, or 6 %), diquat (35 drugs, or 3 %), etofumesate (37 drugs, or 3 %), tribenuron—
methyl (56 drugs, or 5 %). Herbicides based on other 84 active substances account for 581 drugs,
or 55 %, but no more than 3—4 drugs are produced based on each of them. On the market of
fungicides, the TOP—11 active substances on the basis of which prepatats are claimed to combat
plant pathogens are identified: metalaxyl (21 drugs, or 3 %), azoxystrobin (26 drugs, or 4 %),
difenoconazole (26 drugs, or 4 %), carbendazim (27 drugs, or 4 %), mancozeb (35 drugs, or
5 %), propiconazole (30 drugs, or 4 %), tebuconazole (111 drugs, or 15 %), tiram (18 drugs, or
2 %), thiabendazole (20 drugs, or 3 %), flutriafol (47 drugs, or 6 %), cyproconazole (25 drugs,
or 3 %). Fungicides based on other 76 active substances account for 350 drugs, or 48 %, but
no more than 5—6 drugs are produced based on each of them. Analyzing the market of insect
acaricides, the TOP-10 active substances on the basis of which prepatats are claimed to combat
pests of cultivated plants were selected: alpha—cypermethrin (25 drugs, or 6 %), acetamiprid
(13 drugs, or 3 %), dimethoate (23 drugs, or 5 %), imidacloprid (98 drugs, or 24 %), clothianidin
(13 drugs, or 3 %), lambda—cyhalothrin (34 drugs, or 8 %), thiamethoxam (23 drugs, or 6 %),
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aluminum phosphide (19 drugs, or 5 %), chlorpyrifos (36 drugs, or 9 %), cypermethrin (29 drugs,
or 7 %). Insect acaricides based on other 43 active substances occupy 100 preparations, or 24 %,
however, based on each of them, no more than 4—5 preparations are produced.

Key words: pesticides, market structure, insecticides, fungicides, herbicides.

CBiTOBE CIJIbCHKE TOCIOAAPCTBO MIOPIYHO 3a3HA€ 3HAYHWX BTPAT BijJ IIKIIJTUBUX
oprani3mis. 3a qanumu GAO BoHHM mocsraiots 35 % Bpoxaro i Oimpire. HaykoBumu
JOCITIDKEHHSAMH BCTAHOBJICHO, IO CUTBCHKOTOCIONAPCHKUM KYIBTypaM Ta IPOAYK-
ii pocnuHHMITBA MKOAATH moHan 400 BuniB mkigHUKiB, 200 30ymHUKIB XBOpPOO,
300 BuxiB Oyp’sHIB Ta iHIINX MIKIAJIMBUX OpraHi3MiB. B YkpaiHi BTpaTu Big HUX KOJIH-
BalOThCs y Mexkax 33—48 % moreHmiiiHOro Bpoxkato. [IuTaHHs MPOAOBOIBIOT Oe3MeKn
Jiep>KaBU TICHO IOB’A3aHi 3 BUKOPHCTaHHSAM MECTUIHIIB (XIMIUHUX 3aCO0IB 3aXUCTy
pocnun) [8, 9, 10, 11, 12].

XiMIYHHI METOH 3aXHCTy POCIHH BiJl XBOpOO € HaWOUIbLI MOIIMPEHUM 1 edek-
TUBHUM. Y CBITOBOMY MaciuTadi Iie cTaHOBUTh NoHaza 35 mupn mon. CIHIA mopidHo.
Brepiire mpoMucIoBril XIMIYHAN 1HCEKTUIU (MTAPU3BKY 3€JIeHb) Y 3aXUCTI BiJl KOJO-
paJichkoro Kyka Oyino 3actocoBano y 1853 p. y mrari HeOpacka (CIIIA). B Ykpaini
MOYaTKOM XIMIYHOTO METOy ciiiji BBakaTH 1904 p., KOJIM Ha TIOCiBax IyKPOBUX OYPsIKiB
rpada BoOpUHCHKOTO B 3aXUCTI Bijl 3BUUAHHOTO OypSKOBOTO JIOBrOHOCHKA, KOJMH OYyB
3actocoBaHui xjopuctuit 6apiit. o 50 pp. XX cT. XiMiYHHH METOX 3aXHCTy POCIHH
MEPEBAYKHO MPAKTUKYBAJIHM HA TEXHIYHUX KyIbTypax. [lo9aTkoM TOTaIbHOTO XiMIYHOTO
HacTymy ciija BBaxatu 1949—1950 pp., 3 HamaropkeHHSIM BUPOOHHIITBA TAKUX 1HCEKTH-
muaiB sk JJJT 1 XL, siki mouanu 3acTOCOBYBATH B YCiX KpaiHaX CBiTy Maiixe Ha BCiX
KyNnbTypax 6e3 Oynb-sIKHX 0OMEXeHb [5].

CyuacHuii niepeik NeCTULHIIB 1 arpoXiMiKaTiB BKIIIOYA€ BETUKY KiIbKICTh Iperna-
paTUBHUX (OPM 3 PI3HUX TPy OPraHIYHHX CHONYK. Pi3HI Ipymu XiMIYHUX PEUOBHH
Ta OKpeMi MperapaTy XapaKTepU3yIOThCs MEBHOIO CIIEIU(IKO0 (i3i0JO0TiYHOTO0 MeXa-
Hi3My Jii, SKMM NMpUTaMaHHA BUOIPKOBa TOKCHYHICTH JI0 OKPEMHX BHUIIB IIKIIJTUBUX
OpraHi3MiB. 3aJIe)KHO BiJl XIMIYHOTO CKIIQAy JIOYMX PEUYOBHH OPTaHiUHI IMECTHUIUIN
MOJUISAIOTE Ha XiMiuHi Tpymnu (knacw) [3, 5, 6, 7].

CyuacHi mpenapatuBHi (GopMH MECTUIMIIB JOKOPIHHO 3MiHWIHCA. BoHW cranm
Jno0pe 30anmaHCOBaHMMH 3a OaraThbMma MOKa3HHKaMH. YacTo B iX CKIIaAi MiICTATHCS
JIBa-TPH KOMIIOHEHTH JAiF04Y0i PEUOBHHHM, L0 PO3IIMPIOE CIPSMOBAHICTh Ta CIPOIIYE
JI03yBaHHsI, MPUTOTYBaHHS POOOYMX PO3UMHIB Ui 3aCTOCYBaHHsS. BHUKOpHCTaHHS
MECTUIIM/IB BU3HAYAETHCS X BUCOKOI O10JIOTIYHOI, EKOHOMIYHOIO, TOCTIOAapCHKOI0
e(heKTUBHICTIO, YHIBEpCaIi3MOM, JAOCTYIHICTIO 3aCTOCYBaHHS. YHIBEpCali3M MOJIsArae
B TOMY, 1[0 MECTHIUAN MOKHA 3aCTOCOBYBATH Ha Pi3HHX BHIAX POCIHUH, MPOTU Pi3-
HUX IIKIJJTABAX OPTaHi3MIB 1 pi3HUMH CTIOCOO0aMH. 3a IIMMH Ta IHITUMH TO3UTHBHHMU
MOKa3HUKAMH XIMIYHUIM METO HAICKHUTH JI0 YHCIa HaHOUThIT momupeHux [1-14].

Ha punky nmectuiuaiB Ykpaiau npencrasiero 2 220 npenaparu. [3 HEUX 10 iHCEK-
To-aKapunuaiB Hanexuth 413 (19 %), no ¢yurimuais 738 (33 %), mo repbimuais 1058
(48 %), 13 Hux 35 € necukantamu. lle 11 npenaparis (0,5 %) € poneHTUIIUAAMHY.

MaTepiaJm Ta MeToAMKAa. B X0l MOCTiKeHHS BUKOPHUCTAHO CTaHIApPTHI B €KO-
HOMIIIi Ta CTaTUCTHUII METOAU AOCIHiKeHb. J{OCHiPKEHHSI CTPYKTYpH 3ac00iB 3aXHCTY
pociiH B VYkpaini craHoMm Ha 2018 p. B KOHTEKCTi BI/IpO6HI/IKlB 00’€KTiB 3aCTOCYBaHHS
Ta JIFOYMX PEYOBUH, BUKOHAHO, BUKOPUCTOBYIOUH JaHI KOHCAITHHIOBHX areHTCTB CTa-
HOM Ha Kinenb 2018 p. Takox Oy0 AeTaTbHO IPOAHATi30BaHO HaIlioHaIpHUH [lepernik
MECTHIIM/IB Ta arpOXiMIKaTiB, JO3BOJICHUX JI0 BUKOPUCTaHHA B YKpainiy 2018 p. [1-14].

PesynbraTn gocaimkeHb. B pesynprari JOCHIIKEHbP BCTaHOBJIECHO, IO BCHOTO
Ha PUHKY MeCTUIUIIB YKpaiHu mpeactasieHo 2 220 HaliMeHyBaHb MpenapariB KOTpi




| Taspiticbknit HaykoBui BicHEK Ne 135. Yactuna 2

98|

BIZTHOCSITBCSL IO T'PYyI 1HCEKTO-aKapUIUAiB, (PYHTIIUAIB, TepOilUAiB 1 JECUKAHTIB Ta
TpyIH POACHTHIHIIB (puc. 1).

I3 HUX 710 IHCEKTO-aKapUIHIIB HAICKUTH — 413 HalilMeHyBaHb Mpenaparis, ado 19 %
3 YCBOTO aCOPTHMEHTY Ha pUHKY YKpainu. [lo ¢yHrinmnais BinHOCHTBCS 738 mpemnapa-
TiB, a60 33 %. B Toii e vac mo repOinuaiB Hanexuth 1058 HaliMmeHyBaHb, a00 48 %
BCIX mpemnapariB mnpexcraBieHnx y Ilepemiky NMecTHIMIIB J03BOJEHUX 10 BHUKOPH-
CTaHHS B YKpaiHi.

11; 0%

413; 19%
1060; 48%

. 738;33%

h

= repOinuan = QyHTrinuIu IHCEKTO-aKapUIUAX ™ POACHTHUIIMIN
Puc. 1. [lecmuyuou 3a 06’exmom 3acmocy8ants

I3 1058 repOimuaiB 35 € yucTUMM JeCHKaHTaMU. Jl0 PONEHTUIUJIB HANEKUTh
11 npenapaTiB a6o0 0,5 %. Takox ciix BiA3HAYUTH TOBHY BiICYTHICTh Ha puHKY 33P
TIMaTHITU/TIB (necmuwm MPOTH CIMMAKiB) Ta HEMATOIHIIB (necmuwm BiZl HEMATox),
X04a OIKOJA BiJl HAX MIOPOKY HaOyBae BCE OUTBIIOTO 3HAYECHHS SK y Bl,I[KpI/ITOMy TaK
i B 3aKpUTOMY IPYHTI (0COONMBO B 3aKpUTOMY). B TO#i e yac y cycimHix kpaiHax Taki
Ipenapary 3apeecTpoBaHi Ta YCHIITHO 3aCTOCOBYIOThCA. Lle OMMH 3 HEOCBOEHHX KIlac-
TepiB Ha puHKY 33P, 1m0 MoXxe OyTH AyKe MEePCHEKTUBHIM.

I3 anamizy puHKY necTHnuAiB Ykpainu Moxxemo BUAinTH TOII-3aBHUKIB 3a KiJIbKi-
CTIO IIpenapariB, KOTpi MpeAcTaBieHi Ha puHKY: «baiiep KponCaitenc AI'» — 142, TOB
«Kommanis «Ykpasit» — 133, BAC® CE — 117, «Cunrenra» — 115, TOB «AJJAMA
VYkpaina» — 78, 3AT «Apryct-bem» — 74, «{ronoH [aTepremnn Onepeiitnas Capi.y» — 59,
TOB «Arpocdepa», TOB «Arpocdepa Jitoy — 56, TOB «XimarpomapkeTuary» — 54,
TOB «Heptyc JIta» — 50, TOB «Ansda Ximrpym» — 47, TOB «Pauromni» — 44, TOB
«Kommanist Arpoximiuni texnonorii» — 41, TOB «Baccma Kemixam» — 35, TOB «IIpe-
3eHc Texnomomku» — 35, TOB «Illtedec — 33, TOB «Knos» — 32, TOB «AIIK-Cep-
Bic» — 30, 3AT «IllenmkoBo Arpoxim» — 29, «bpitimn Exo Cuctem TexHomomki» — 28,
«KeminoBa A/C» — 26, «Hydapm I'm6X enn Ko KI'» — 26, TOB «Arpoduiekcy — 24,
TOB «®panzpeca» — 24, TOB «Ykparpokom» — 22,

TOB «Axsapiyc 1 K» — 21, «/loy ArpoCaiiencic BM6X» — 21, TOB «Oxean
IaBect» — 20, «Poram Arpokemikan IOpon JIta.» — 19, TOB «Exoopranix» — 17, [TAT
«Tpanc Oinm» — 15, «tOILJI Kepen JIta.» — 15, TOB «Acrapra-Kuis» — 14, T1I1 «JlaB-
kem» — 13, «/laBkem JItn.» — 13, I1I1 «Keminaita Arpo» — 12, «Illapna Kpomxem Jlimi-
tem» — 11. [HII BUpOOHWKY MPECTABISAIOTh HA PUHKY Bix 1 10 7 mpemapariB i Ha HUX
BCIX mpumnanae 775 HaliMeHyBaHb MECTUIMIIB (pHC. 2).
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Tami I 775
«Hapma Kporxem Jlimiten» 1 11
IIT «Kewminaita Arpo» 1 12
«JlaBkem JItn» 1 13
TIIT «/laBkem» 1 13
TOB «Acrapra-Kuis» 1 14
«tOILT KOepen JItn.» B 15
ITAT «Tpaunc Oim» 1 15
TOB «Exoopranix» B 17
«Poram Arpokemikan FOpon JIta.» B 19
TOB «Oxean InBecty B 20
«loy ArpoCaiiencic BM6X» W 21
TOB «Axsapiyci K» B 21
TOB «Yxparpokom» B 22
TOB «®pangeca» W 24
TOB «Arpognekcy B 24
«Hydapm 'm6X enyn Ko KI'» M 26
«Keminosa A/C» B 26
«bpirim Exo Cuctem Texnonomxi» M 28
3AT «lllenkoBo Arpoxivm» M 29
TOB «AIIK-Cepgic» M 30
TOB «Kiosy», TOB «I'pin Excripecy M 32
TOB «llltepec M 33
TOB «llpe3enc Texnomomkn» M 35
TOB «Baccma Kemikany M 35
TOB «Kowmmnanist Arpoximiuni Texnomorii» M 4]
TOB «Panromi» W 44
TOB «Anbda Ximrpymy Bl 47
TOB «Hepryc JItn» Bl 50
TOB «Ximarpomapketuury Hll 54
TOB «Arpocdepa», TOB «Arpocdepa JItn» Bl 56
«/Tronon Inrepuemnn Onepeiimns Capin.y Wl 59
3AT «Asrycr-ben» IR 74
TOB «AJAMA Vkpaina» HEEl 78
«CuHrenra»y N |15
BACO CE mmmmm 117
TOB «Kowmmnanist «Ykpaity IS 133
«baitep KponCaitenc Al I 142
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Puc. 2. Ilecmuyuodu 3a eupodHuKom




| Taspiticbknit HaykoBui BicHEK Ne 135. Yactuna 2

100 |

i [ 439
Texyunit konnentpar cycnensii [l 34
Oiiina mucnepcis [l 41
3mouesanuit nopomox [ NG 117
Texyua nacra [ NREEEN 149

Bonoposzunnni rpanyiy [ NNRNGNGINGEEE 220

Posunnnn xonnentpar [ NNRNGEGEEEE 260

Konuentpar cycrnensii [ NG 411

Kouuenrpar evyscii [ NN 529

0 100 200 300 400 500 600
Puc. 3. [Tecmuyuou 3a npenapamusnumu popmamu

3a mpemaparuBHOO GopMoro Ha puHKY necTurmaiB TOII-7 mpencTaBisoTh: KOH-
LEeHTpaT eMyibcii — 529, koHLeHTpat cycrnensii — 411, po3unHHUN KOHLEHTpAT — 260,
BOZIOPO3UMHHI rpaHynun — 220, Tekyda nacra — 149, 3ModyBanuii nopomok — 117, oniitaa
qucriepcis — 41, TeKy4nid KOHIIGHTpPAT cycrieH3ii — 34 HaliMeHyBaHb. [HIII ipenapaTHBHi
(hopmu npencrasiawoTh 439 nectuuuais (puc. 3).

I3 anani3y puHKy repOinuaiB Ykpainn moxkemo Buaiutu TOII-3asBHUKIB 32 KiJib-
KICTIO TIpenapariB, KOTpi npezacTasieHi Ha puHKY: TOB «Komnanist «YkpaBith» — 66,
BAC® - 53, «baitep KponnCaenc AI» — 42, 3AT «Asryct-ben» — 38, «tonon [HTep-
HewmHa Onepeitns Capny» — 37, TOB «AJAMA Vkpaina» — 36, TOB «Kio» — 35,
TOB «Arpocdepa-Tpetia» — 33, «Cunrenta» — 32, TOB «Anbda Ximrpym» — 30,

TOB «Kommnanist Arpoximiuni Texnosorii» — 27, TOB «Panroni» — 27, TOB ««Joy
ArpoCaiierncic BM6X» — 26, Hepryc JIta.» — 26, TOB «Ximarpomapketur» — 26, TOB
«Itedecy — 24, TOB «AIIK-Cepsic» — 22, TOB «Baccma Kemikam» — 21, «Hydapm
I'm6X enn Ko KI™» — 20, 3AT «IllenxoBo Arpoxim» — 18, TOB «Arpoduexc» — 18,
TOB «Ipesenc Texnonomxku» — 17, «bpitimr Exko Cucrem Teknomomki» — 16, TOB
«Moncanto Ykpaina» — 15, «Poram Arpokemikan FOpon JItm»y — 14, TOB «VYkpa-
rpoxom» — 14, TOB «®panneca» — 14, «Apicra Jlaiig Caitenc C.A.C.» — 12, TOB
«Acrapra-Kuis» — 12, TOB «Axsapiyc i K» — 11, ITAT «Tpanc Oin» — 11, TOB «Okean
IaBect» — 11, «llapma Kpomxem Jlimiten» 10, TOB «Exoopranik» — 9, «Keminosa
A/C» — 9, TOB «Pyton» — 8, «tOIlI Kepen JIta.» —7, TOB «Arpoxoncant Ykpa-
ima» — 7, TOB «Arpo-Jlik» — 7, TOB «Homocon-Arpo» — 7, TOB «TeppaBira Ykpa-
iHay — 7, «daskem JIta.» — 7, «ABA Arpo I'm6X» — 7, TIIT «/laBkem» — 6, TOB «BII
«Arpo-Coro3»» — 6, «AfEcKeit biocaitncez €spomna Ec. Eit.» — 6, «Cnapra Picepu
JItn.» — 6, TOB «Arpo [ensra ['pym» — 5, TOB «/laiimonabizaecrpym» — 5, TOB
«Impoxim-Coro3» — 5, TOB «Pexopa-arpo» — 5, «lllansnyn Befipan Peitnooy Kemikan
Ko. JIta.» — 5. Inmi BUpoOHUKY NPeICTaBIsIOTh Ha pUHKY Bif 1 10 4 repOinumis i Ha
HUX BCiX nmpumajae 127 HaiilMeHyBaHb mpenaparis (puc. 4).
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THui 119
«IIlanbayn Beiidan Peitn6oy Kemikan Ko. JItm.»
TOB «Inpoxim-Coro3»
TOB «/laiimoH0i3HECTPY I
TOB «Arpo Hensra I'pyn»
TOB «Pexopa-arpo»
«Cnapta Picepu JIta.»
«AiEcKeii Biocaiinces €spona Ec. Eit.»
TOB «BII "Arpo-Coro3"»
TIIT «JlaBKEM»
«IBA Arpo I'm6X»
«JlaBkem JITo.»
TOB «TeppaBira Ykpaina»
TOB «Homocon-Arpo»
TOB «Arpo-Jlix»
TOB «ArpoxoHcant YkpaiHa»
«OILT KOepen JIta.»
TOB «PyTton»
«KeminoBa A/C»
TOB «Exoopranik»
«Hapna Kporixem Jlimiten»y mmm 10
TOB «Oxean Iupect» mmm ]
ITAT «Tpanc Oipy = ]
TOB «Axsapiyc i Ky mmm 1]
«Apicra Jlaii¢ Caitenc C.A.C.» mmmm 12
TOB «Acrapra-Knip» mmmm 12
TOB «@panjecay m——m 4
TOB «Vkparpokom» mmmm 14
«Potam Arpokemikai FOpor JItyy s 14
TOB «MoncanTo YkpaiHay mmm 15
«bpitinr Exo Cucrem TexHomopKi» 16
TOB «IIpe3eHc TexHOIOKKy —E—m 7
TOB «Arpoduekcy m— 18
3AT «IllenxoBo Arpoxivy e |8
«Hybapm I'm6X eny Ko KI'» e 2()
TOB «Baccma Kemikan, —— ) |
TOB «AIIK-Ceppicy mm— 27
TOB «lIteecy 24
TOB «XiMarpoMapKeTUHT» — ) (
TOB «Hepryc JItn.» —— 26
«Jloy ArpoCaiiercic BMOX) — 27
TOB «Panromni E—— 27
TOB «Kommawnist Arpoximiuni TexnouoriD) —— 27
TOB «Aunbda Ximrpymny — 3()

©®T T T UTA DA

Nl

«CuHreHTa) — 3)
TOB «Arpocdepa-Tpeiin) - —— 33
TOB «Kiop» m— 35
TOB «AJTAMA VYkpaina» — 36
«/lrorion [nrepuertn Onepeiiias Capir.y —E——— 37
3AT «Asprycr-beny n—— ()
«baitep KponCaenc Al —— 4)
BACO s 53

TOB «Kommnanist "Ykpasit"» 66

Puc. 4. I'epbiyuou 3a 3asenuxamu
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3a npenapatuBHoio popmoro Ha puHKy repoinuaie TOII-4 mpeacTaBisiOTh: KOH-
HeHTpar eMyibcii — 270, po3unHHMIA KOHIIEHTpAT — 225, BOXOPO34YHHHI Tpanyiau — 214,
KOHIICHTpaT cycnensii — 150, HalimeHyBaHb. [HIII mpenapatuBHi GOpMH TPEICTABIS-
101h 201 TepOinua (puc. 5).

AHani3yroun puHOK TepOinuaip MoxHa BuAUUTH TOII-10 mirounx pedyoBHH Ha
OCHOBI SIKHX 3asBJISIFOTH TIpemaTaT il OOpOTHOU 3 HeOa)KaHOIO TPaB’STHUCTOK POC-
JIMHHICTIO: HiKOCYIb(ypoH (61 mpemnapar, ado 6 %), xizanodon-I1-etun (33 npenapara,
a6o 3 %), peamenndam (36 mpenaparis, ado 3 %), aneroxiop (33 mpenapara, ado 3 %),
nridocar Ta #oro comi (96 mpenaparis, abo 9 %), aucmenudam (33 mpemapara, abo
3 %), muxamOa Ta 11 comi (59 npenaparis, abo 6 %), quksar (35 npemnaparis, ado 3 %),
etodymesar (37 npenaparis, abo 3 %), TpudeHypoH-MeTmI (56 mpenaparis, ado 5 %).
I'epbinuau Ha ocHOBI iHIMX 84 Air0oYMX peyoBUH 3aiiMaroTh 581 mpenapara, abo 55 %
MPOTE HA OCHOBI KOXKHOI 3 HUX BUPOOISAIOTH He Oibie 3—4 mpemnapartis (puc. 6).

e | 20!
KonnenTpar cycmensii _ 150
Bonopo3unHHi rpanynu _ 214
Po3unHHM KOHLIEHTpAT _ 225
Konuentpar emymbcii _ 270

0 50 100 150 200 250 300

Puc. 5. I'epbiyuou 3a npenapamusnumu gopmamu

I3 anamizy pUHKY q)yHrluHmB YKpalHH Moxxemo BUAIMNTH TOII-3asBHUKIB 32 KiJlb-
KICTIO TIperapaTiB, KOTpi MpeAcTaBlIeHi Ha puHKY: «CuareHTay — 73, «baitep KponCa-
e"c AI'» — 71, BACO — 53, TOB «KomnaHist «Ykpasit» — 49, TOB «AJIAMA VYkpa-
ina» — 33, 3AT «Asryct-bem» — 26, TOB «Ximarpomapketunr» — 23, TOB «Heptyc
JIto»y — 21, TOB «Arpocdepay — 20, «romon [arepreman Onepeiinmas Capi.y — 19,
TOB «Anbda Ximrpym» — 16, TOB «Panroni» — 14, «KeminoBa A/C» — 12, «Hydapm
I'm6X ern Ko KI'» — 12, «FOTLJT FOepemn JItm» — 12, TOB «IIpe3enc Texnomomxm» — 11,
TOB «lltedecy» — 10, TOB «Komnanis Arpoximiuni Texaoorii» — 10, TOB «Knos» — 9,
TOB «Oxean IuBect» — 9, TOB «Ykparpoxom» — 9, IIT «Kewminaitn Arpo» — 8, TOB
«ATIK-Cepgic» — 8, TOB «®panneca» — 8, «Poram Arpokemikan FOpon JIta.» — 7, TOB
«Arpoduexcy — 7, «bpitim Exo Cucrem Teknonmomxi» — 7, TOB «Hepryc JIta» — 7,
3AT «llenxoBo Arpoxim» — 7, TOB «Axksapiyc i1 K» — 7, TOB «Exoopranik» — 7, TOB
«Baccma Kemikamy — 6, ITI1 «/laBkem» — 6, TOB «InpoxiM-Coro3» — 6, «I3arpo» — 6.
[HITi BUpOOHUKH IPECTABIAIOTE HA PUHKY Bix 1 10 5 QYHTIIUIIB 1 Ha HUX BCIX MpHMa-
nae 127 HaliMeHyBaHb Ipemnaparis (puc. 7).
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61;6%33;3% _36;3%

33; 3%
/ 96: 9%

37; 4%
56; 5%
= HikocynbhypoH = Xizanodon-I1-eTun denmenupam
Aneroxiop = [idocar Ta #oro coi = Jlecmenudam
® JlukamOa Ta ii coui ® JluxBar = Etodymesar

® TpubeHypOH-METHIT ® [ani 81 girodi pedoBUHU

Puc. 6. I'epbiyuou 3a oirouumu pewosuramu

3a npenapatuBHOIO (opMoro Ha prHKY (yHrimunis TOI-7 nmpencTaBistoTh: KOHIIEHTPAT
cycnensii— 317, koHueHTpar eMybcii — 115, Tekyda macra — 100, 3MowyBaHwHiA MOPOIIOK — 67,
BOJIOPO3YMHHI TPaHyM — 29, TeKy4ni KOHLIEHTpAT CycIeH3ii — 16, po34MHHMIA KOHIICHTpaT —
11 HaiiMeHyBaHb. [HIII TipenapatyuBHi (GopMH MPencTapsoTh 81 GyHTima (puc. 8).

Amnaizyroun puHOK QyHrinuaiB MoxkHa BuAinutu TOII-11 airounx pedoBUH HAa OCHOBI
SIKMX 3asBIISIIOTH TpernaTaty sl 60poThOu 31 30yTHUKaMH XBOPOO POCIHMH: METaaKCHI
(21 mpemapar, a6o 3 %), a3okcuctpobin (26 mpemaparis, abo 4 %), nUdHEHOKOHA30I
(26 npenaparis, ado 4 %), kapOenga3um (27 npemnaparis, ado 4 %), mankone0 (35 npena-
pariB, abo 5 %), mponikonazon (30 mpemnaparis, abo 4 %), Tedykonazon (111 npemnaparis,
abo 15 %), tupam (18 mpemaparis, ado 2 %), Tiabennazon (20 npenaparis, ado 3 %),
tytpiadon (47 npenaparis, abo 6 %), uunpokoHaszon (25 npemnaparis, ado 3 %). OyHri-
IIUIA Ha OCHOBI 1HIIMX 76 JIFOYMX PEYOBUH 3aiiMaroTh 350 mpenaparis, abo 48 % mpote
Ha OCHOBI KOXKHOT 3 HUX BHPOOJISIFOT He OlibIe 5—6 npemaparis (puc. 9).

I3 ananizy puHKYy iHCeKTO-akapuIMIiB Ykpainu MoxkeMo BuIinuTu TOII-3asBHUKIB
3a KUTBKICTIO IIpemapariB, KOTpi peacTasicHi Ha puHKyY: «baitep KponCaenc A — 44,
TOB «Kommnanis «YkpaBith» — 38, «Cunrenta» — 27, 3AT «Asrycr-bem» — 12, TOB
«Ximarpomapketunr» — 12, TOB «Arpocdepa-Tpeitn» — 11, TOB «AIAMA Vxkpa-
ina» — 11, TOB «Kommanist Arpoximiuni texnomorii» — 11, TOB «Hepryc JItm» — 11,
TOB «Baccma Kemikan» — 10, TOB «IIpezenc Texnomomxm» — 10, TOB «Anbda Xim-
rpym» — 9, BAC® — 9, TOB «Panroni» — 8, «Keminoa A/C» — 8, 3AT «IllenxoBo
Arpoxim» — 6, TOB «Kios» — 6, TOB «Pexopn Arpo» — 6, TOB «Ykparpokom» — 6,
OMC Kewmikan [arepreman Al — 6, [TAT «Tpanc Oim»y — 5, TOB «Axsapiyc i K» — 5,
TOB «AIIK-Cepgic» — 5, TOB «Oxean [nBect» — 5, «Aronion [nTepHemHn OnepeiH3
Capn.» — 5, «bpitimr Eko Cuctem TekHonmomxki» — 4, I1I1 «Keminaiitn Arpo» — 4, TOB
«Homocon Arpo» — 4, TOB «®pangeca» — 4, TOB «llltedecy — 4, «doy ArpoCaiien-
cic BM6X» — 4, «Hydapm I'm6X enn Ko. KI'» —4, «Cymi Arpo FOpomn Jlimiteny — 4 Haii-
MEHYBaHb. [HIIII BAPOOHUKHU TIPEJCTABISAIOTh HA PUHKY BiJ 1 10 3 1HCEKTO-aKapHIIHIiB
1 Ha HUX BCiX mpumnanae 95 HalimeHyBaHb mpemnaparis (puc. 10).
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THii e (27
«Izarpoy M 6
TOB «Inpoxim-Coro3» H 6
TOB «Baccma Kemikan»y M 6
IIIT «/laBkem» W 6
TOB «Hepryc JItny WA 7
TOB «Ekoopranixy Wl 7
TOB «Axksapiyc i K» 1l 7
3AT «lllenkoBo Arpoxim» Wl 7
«bpitimr Exo Cucrem Texnonomki» Wl 7
TOB «Arpodexcy Wl 7
«Potam Arpokemikan Opon JIta.» Wl 7
TOB «®pangeca» Wl §
TOB «AIIK-Cepsicy I 8
[IT «Kewminaita Arpo» HH 8
TOB «Ykparpokom» HEl 9
TOB «Oxkean IaBecr» Wl 9
TOB «Knos» HH 9
TOB «Kommnawnist Arpoximiuti Texnosoriiy Hll 10
TOB «Illtedecr MWH 10
TOB «IIpe3zenc TexHonomkuy Ml 11
«OII KOepen JITny M 12
«Hydapm I'm6X eng Ko KI'y W 12
«KeminoBa A/C» M 12
TOB «Panrom» WM 14
TOB «Anbda XimMrpyn» HEEE 16
«/lrorion Intepremmn Onepeiimas Capr.y I 19
TOB «Arpocdepa I 20
TOB «Hepryc JITn»y . 21
TOB «XimarpomapkeTrar» N 23
3AT «Asrycr-ben» I 26
TOB «<AJAMA VYkpainay I 33
TOB «Kommnanis "Ykpapit'»y I 49
FACO I 53
«baitep KponnCaenc AI'» I 7|

«Cunrenra» NI 73
0 20 40 60 80 100 120 140

Puc. 7. @yueiyudu 3a 3as8HuKamu
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mi [ 8!

Posuunnu xonnentpar [ 11
Tekyunit kormentpar cycrensii [l 16

Bonoposununi rpanyin [ 29

3mouysanuii nopomox [ NG 67

Tekyua nacra _ 100
KonrnieHtpar emyibcii . BiF
Konuenrpar cycrensii |G 317

0 50 100 150 200 250 300 350

Puc. 8. @yneiyuou 3a npenapamusnumu gopmamu

26; 3%

. 0
21:30% 26 2749

35;5%
30; 4%

350; 48% > ol
' 111; 15%

18; 2%
25: 3% 47; 6% 20; 3%

= MeTanakcui = A30KCHUCTpPOOIH Judenokonasomn
Kapb6ennazum = Mankore6 = [IpomikoHa3on

= TeOyKoHa30I1 = Tupam = TiaGengazon

= Onytpiadon ® [TunpokoHazon ® [Hmmi 74 pitoui ped4oBUHU

Puc. 9. @yneiyuou 3a ditouumu peyosunamu
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Tami e 0 5
«Cymi Arpo FOpon Jlimiten» M 4
«Hydapm I'm6X eng Ko. KI'> 1 4
«loy ArpoCaiiencic Bu6X» M 4
TOB «lltedecy M 4
TOB «@pangecay M 4
TOB «Homnocon Arpoy M 4
IIT «Kewminaiin Arpoy M 4
«bpirimr Exo Cucrem Texknonomki» M 4
«/lroron larepremran Onepeiimas Capn.»y W 5
TOB «Oxkean IuBecr» W 5
TOB «AIIK-Cepsicy 1 5
TOB «Aksapiyci K» M 5
TIAT «Tpauc Oin» W 5
OMC Kewmikan [nreprenan AI' Hll 6
TOB «Ykparpokom» Hll 6
TOB «Pekopx Arpo» Wl 6
TOB «Knos» 1 6
3AT «lllenkoBo Arpoxiv»y Hll 6
«Keminosa A/C» Il §
TOB «Panroniy Wl §
BACO mmm 9
TOB «Anbha Ximrpyn» HEll 9
TOB «IlIpesenc TexHonomxn»y Nl 10
TOB «Baccma Kemikany Il 10
TOB «Hepryc JItn» Bl 1]
TOB «Kommnawnist Arpoximiuni Texuosoriiy M |1
TOB «<AIAMA Vkpaina» HEE |1
TOB «Arpocdepa-Tpeiiny Nl |1
TOB «Ximarpomapkeruary I 12
3AT «Asrycr-beny I 12
«Cunredra»y IS )7
TOB «Kommnanist "Vkpagir"y I 38
«Baitep KponCaenc AT» I 44

0 10 20 30 40 50 60 70 80 90 100

Puc. 10. Incekmo-axapuyuou 3a 3aA8HUKaMU
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lori [N -5
Texyuuit konnenrpar cycnensii [l 11
3mouysanuii nopormox M 20
Po3unHHN KOHIIEHTpAT B 04
Bonoposunnni rpanyan [ 28
Texyua nacra [N 47
Konnenrpar cycnensii [ NN 77
Konnenrpar emysscii [ NG 141

0 20 40 60 80 100 120 140 160

Puc. 11. Incekmo-axapuyuou 3a npenapamusHumu gopmamu

3a npenapatuBHOIO (QOPMOIO Ha PUHKY iHCekTo-akapuuuaiB TOII-7 mpencrapmns-
I0Th: KOHIICHTPAT eMyJbeii — 141, KOHIIEHTpaT cycnieHsii — 77, Tekyda macta — 47, Bomo-
PO3YMHHI TpaHynu — 28, pO3YMHHHUN KOHIEHTpaT — 24, 3MOYyBaHU# mopomok — 20,
TeKy4IHi KOHIICHTpaT cycnensii — 11 HaiiMeHyBaHb. IHIIi npenapatuBHi Gopmu npen-
CTaBJIAIOTH 65 1HCEKTO-akapunuIiB (puc. 11).

AHami3y10uu pUHOK 1HCEKTO-akapuiuaiB MoxkHa Buginutu TOII-10 pirounx pedo-
BUH Ha OCHOBI SKMX 3asBIISIIOTH IIpenaTaTy A1 00poThOHU 31 MIKITHIKAMHU KYJIBTYPHUX
pociuH: anbda-nunepMeTpuH (25 mpenaparis, adbo 6 %), aneraminpun (13 mpenapa-
TiB, a60 3 %), numeTtoat (23 npemnapara, adbo 5 %), imigakionpun (98 npenaparis, ado
24 %), knotianiguH (13 npemnaparis, abo 3 %), namoOaa-uuranorpus (34 mpemapara,
a6o 8 %), TiameTokcam (23 mpemaparis, abo 6 %), pocdin axrominito (19 mpemnapartis,
abo 5 %), xnopnipudoc (36 npenaparis, ado 9 %), nunepmerpun (29 npenaparis, abo
7 %). [HCEeKTO-akapuIuAX Ha OCHOBI 1HIIKX 43 nitounx pedoBHH 3aiiMaroTh 100 mpe-
mapatiB, a6o 24 % mpoTe Ha OCHOBI KOXKHOI 3 HUX BHPOOISIOTH He Oinbmie 4-5 mperma-
paris (puc. 12).

BucnoBkn.

1. Ha punky nectunuaiB Ykpainu npeactasieHo 2 220 npenaparis. 13 HUX 10 iHCEK-
To-akapuuuAiB HanexuTh —413 (19 %), no gynrinuais 738 (33 %), no repbinmais 1058
(48 %), 13 Hux 35 € necukanrtamu. llle 11 npenaparis (0,5 %) € poneHTUIIUAAMHY.

2. Jlo TOII-3asBHUKIB 3a KiJBbKICTIO MpernapariB, KOTPi MPEJCTABICHI HA PUHKY:
«baitep KponCaitenc AI», TOB «KommnaHnist «Ykpasit», BAC® CE, «Cunrenra», TOB
«AJAMA Vxpainay, 3AT «Asryct-ben», «/{romon [arepremnn Onepeimaz Capi.»,
TOB «Arpocdepar, TOB «Arpochepa JItm», TOB «Ximarpomapkerunry», TOB «Hep-
tyc JItn», TOB «Ansda Ximrpym», TOB «Panroni», TOB «KommnaHist ArpoxiMidHi TeX-
Honorii», TOB «Baccma Kemikam», TOB «IIpesenc Texknomomxm», TOB «llItedecy,
TOB «Knos», TOB «AIIK-Cepgic», 3AT «lllenkoBo Arpoximy», «bpitimn Eko Cructem
Texnomnomxi», «Keminosa A/Cy», «Hydapm I'M6X enn Ko KI'», TOB «Arpoduexcy,
TOB «®panzneca», TOB «Ykparpokom», TOB «Aksapiyc i K», «Jloy ArpoCaiiencic
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BMm6X», TOB «Oxkean IaBect», «Potam Arpokemikan KOpom JIta.», TOB «Exkoopra-
Hik», [IAT «Tpanc Oiny, «FOIJI FOepemn JIta.», TOB «Acrapra-Kuiy, 111 «/IaBkem»,
«askem JItn.», II1 «Keminaitn Arpoy, «llapga Kponxem Jlimitem.

25;6% 13; 3%
. 23; 5%

100; 24%

o 13; 3%
19; 5% 23: 6%
® Anbda- nunepMeTpuH = AneraMinpu
Jumeroar IMiaKIonpHI
= Kroriamiana ® JIssmOa- UTaIoTpUH
® Tiamerokcam = Docdin arOMIHITO
= Xyopmipudoc ® [[unepmerpuH

® [ 43 Jiro4i peuoBUHU
Puc. 12. Incexmo-axapuyuou 3a Oilouumu peuosuHamu

3. TOII-4 nmpemapatuBHUX (GOpM repOIlUaiB: KOHIEHTPAT eMYJbCii, pO3UMHHHMA
KOHIICHTPAT, BOZOPO3YMHHI TPAHYNIN Ta KOHIIEHTPAT CyCIIEH3il.

4. TOII-7 npenapatuBHUX (HOpM (YHTIIHIIB: KOHIEHTPAT CyCIIeH3ii, KOHIICHTPAT
eMyJIbCii, TeKy4a macTa, 3MOYyBaHUH MOPOIIOK, BOXOPO3YHHHI IPaHYIU, TEKYIHI KOH-
[IEHTPAT CYCIIeH3i] Ta PO3YMHHUI KOHIICHTPAT.

5. TOII-7 npemapatnBHUX (HOpM IHCEKTO-aKapHUITHIIB IPESACTABIAIOTE: KOHIICHTPAT
eMyJIbCii, KOHLIEHTPAT CyCIeH3il, TeKyda MacTa, BOJOPO3YMHHI T'PAHYIH, PO3YMHHHN
KOHIICHTPAT, 3MOYYBaHH#1 MOPOIIOK Ta TEKy4Hil KOHIICHTPAT CYCIEH3Il.

6. TOII-10 girounx pedoBUH Ha OCHOBI SKWX 3asABJISIFOTH MpenaraTy i 60poThOH
3 He0aKaHOO TPaB’IHUCTOIO POCIUHHICTIO: HIKOCYIb(QYPOH, Xizanodon-IT-eTun, Gpen-
Meaudam, areToxJop, rridocar Ta Horo comi, aucMeandam, qukamoOa Ta ii coi, JUKBAT,
eTo(hymMesar Ta TpUOCHYPOH-METHIL.

7. TOII-11 pirounx pevyoOBHH Ha OCHOBI SIKUX 3aSBJIAIOTH MpenaraT AJs 00poThOH
31 30yAHUKaMy XBOpoO pocimH: MeTanakcwi (21 mpemapart, ado 3 %), azokcuctpoOiH,
JTU(hEHOKOHA30J1, KapOeHIa3uM, MaHKOIeO, MpPOMiKOHa30/1, TeOYKOHA30J, THpaM, Tia-
6ennaszon, diyTpiadon Ta TUIPOKOHA3OI.

8. TOII-10 mirounx pedyoBWH Ha OCHOBI SKHX 3asBIIAIOTH MPEMaTaTy sl 00poThOU
31 MIKiTHUKaMU KyITETYPHHX POCIHH: anbda-IUIepMETPUH, alleTaMilpHI, AUMETOAT,
IMiZTaKIONPUA, KIOTiaHIAWH, IIMOJa-IMTaJOTPHH, TiaMeTokcaM, (Gocdin amoMiHito,
XJIOpIiprdOC Ta MUTIEPMETPHH.
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OBIl POCJIMH POOY KOHOMMJII (CANNABIS) B YKPAIHI
TA VOO NPABOBE PETYJIOBAHHA

Tkaquk C.0. — K.c.-2.H.,

3asi0ysay cekmopy HayKog8o-rpagogoeo 3abe3rneyeHHs1 3aKOHOMpoeKkmHoi pobomu
8i00iny HayKo80-rpasoeoeo 3abesrneyeHHss ma MixHapoOHO20 crigpobimHuymea,
YKpaiHcbKul iHcmumym ekcriepmu3u copmige pociiuH

Koeanbyyk €.C. — cmapuwull Haykosul crigpobimHuK

CeKmopy HayKogo-rpagosoeo 3abesneveHHs1 00208ipHOI disiribHOCMi

8i00iny Hayko80-rpagogoeo 3abesrneyeHHs1 ma MixkHapoOHO20 crigpobimHuymea,
YKpaiHcbKul iHcmumym ekcriepmu3u copmie poc/iuH

Kpacrok T.B. — Haykosuli crigpobimHUK CeKmopy HayKogo-rpagogoeo 3abe3neqeHHs1
0o208ipHoi disnibHoCcmi 8id0diry HayKo80-Npagoso20 3abe3rneyeHHs

ma MixkHapoOHO20 crigpobimHuymea,

YKkpaiHcbKul iHcmumym ekcriepmu3u copmie pociiuH

Kononns — 3azaokoea pocauna, wum 6inbute 00CaiONCYIOMb Y10 pOCIURY, Mum Oinvbuie 8IOKpU-
6aemuvcs ii HeOOXIOHICMb 6 NOBCAKOEHHOMY HCUMMI. Alle 6apmo 4imKo 6iOpi3HAMU KOHONLT — SIK
MEeXHIYHA KYIbIMypa, MeOUdHUL KaHaoic ma «KPUMIHAIbHAY MApIXyaHda.

Ha cb0200HI 6upobHuymeo Kononenv 6 Yxpaini naeanvho nompebye oepe2yisyii ma oHOG-
JIeHHSI HOPMAMUBHO-NPAB06o20 nousl. [epoicasa mac cmeopumu npocmi yMosu OJis PO3GUMKY
nionpuemHuymea 6 yitl cgepi. Buxopucmanmns 3apy0isocrnoco 0ocgidy neeanizayii kanabicy 0is
HOPMAMUGHO-NPAB08O20 pe2yioganHts (lecanizayii) MeouuHozo kanaobicy 6 Yxpainui.

Kononni 3acmocogyiomvcsi npakmuyno y 6cix 2any3sax npoMuciosocmi ma Jicummeoisio-
Hocmi nto0uny. Texuiuna KoHonas — ye He Je2Kutli HApKOMUK, a PAMIGHUK NI0OCMEA, Hucma
cupoguna, aKa He 3a0pYOHIOE HABKOTUWHE cepedosuuye. 3a80AKU eKONOSTUHUM 6L1ACMUBOCTISM
KaHaobicy M0OUHA MOdHCe 3MEeHWMUMY KiNbKICMb 8Uupybano2o Nicy, NoKpawumu cmax noeimps,
nooyoysamu Oinbi 3HOCOCMIUKI OyOuHKU mowo. Bupobruymeo 3 koHonenb mae po3susamucs,
00 Moeo e kanadic Habazamo nezcule i Oeueguie GUPOWYB8AmMuU ma 06poOIAMU, HIJC THULT NOWU-
peni kynomypu. Li yHikanoni pociunu nepcnekmugui ne auuie 0as azpapiie Ykpainu, a il 01
VKPAiHCbKOI BPOMUCIOB0CMI 3A2A710M, OCOOIUBO — 8 YMOBAX GIlIHUL.

3apaz mexwiuni xononni 6 Yxpaini ghpacmenmapno supowyiome y Binnuywkit, Kumomup-
cokiu, Kuiscokiu, Cymcokiti, Xapxkiscokiti ma Yepxacokiti obaacmsax, niowji nocigie Koausea-
tomuvca 610 Kinbkox comok i 00 800 ea. V Ilonmascwkiil obnacmi 0ie UPOOHUYMEBO OPLAHIUHUX
MEXHIYHUX KOHONENb.3a2a10M KYIbMUGY8AHHAM POCIUH HA NPooadic 3atmaiomvcs 8 cybekmis
20CNO0APIOBAHHSL.

Texuiuni KOHONII 3 NPUUHAMMAM 3aKOHONnpoekmy Ne 7457 cmanymo 6 00uH paod 3 36uyail-
HOIO NueHuyero, KyKypyo30io i 3epHOGUMU KYIbMYpaMu, npocmo 0o Hei 6yoe nocunena yeaza.
Cy6 ’ekm 2ocnodapiosanns 3¢imyeamume 0o Minazpononimuxu, SAKull 6iH copm eupowysamume,
i nomim mam 36epHymucs 3a 1a60pamopHUM OOCTIONHCEHHAM 6 Nepiood YEIMIHHSL.

Knrwwuosi cnosa: mexniuni kononui, mapixyaua, meduunuii kanabic, Kb/l (kanabioion), TT'K
(mempaziopokanadinon).

Tkachyk S.0., Kovalchuk Ye.S., Krasiuk T.V. Traffic of hemp plants (cannabis) in Ukraine
and its legal regulation

Hemp is a mysterious plant, the more you study this plant, the more you discover its necessity
in everyday life. But it is worth clearly distinguishing hemp — as culture, medical cannabis and
«criminaly marijuana.

Currently, the production of hemp in Ukraine urgently needs deregulation and updating
of the legal framework. The state should create simple conditions for the development of
entrepreneurship in this area. The use of foreign experience of cannabis legalization for the legal
regulation (legalization) of medical cannabis in Ukraine.
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Hemp is used in almost all industries and human life. Technical hemp is not an easy drug,
but a savior of mankind, a clean raw material that does not pollute the environment. Thanks
to the ecological properties of cannabis, a person can reduce the amount of cut down forest,
improve the air quality, build more wear-resistant houses, etc. Hemp production needs to grow,
and cannabis is much easier and cheaper to grow and process than other common crops. These
unique plants are promising not only for Ukrainian farmers, but also for Ukrainian industry in
general, especially in wartime conditions.

Currently, technical hemp in Ukraine is grown fragmentarily in the Vinnytsia, Zhytomyr,
Kyiv, Sumy, Kharkiv and Cherkasy regions, the cultivated area ranges from a few hectares to
800 hectares. In the Poltava region, there is production of organic technical hemp. In general,
8 economic entities are engaged in the cultivation of plants for sale.

Technical hemp with the adoption of draft law No. 7457 will be placed in the same row as
ordinary wheat, corn and grain crops, it will just receive increased attention. The economic entity
will report to the Ministry of Agricultural Policy which variety it will grow, and then apply there
for a laboratory study during the flowering period.

Key words: technical hemp, marijuana, medical cannabis, CBD (cannabidiol), THC
(tetrahydrocannabinol).

Beryn. AxTyanbHICTh TEMU JOCHIIKEHHS 3yMOBIIEHA THM, 10 B YKpaiHi BUHH-
KJIa HeOOX1THICTh Jeranizalii MeInyHOro KaHabicy Ha 3aKOHOZaBUYOMY piBHi. BapTo
PO3YMITH, 1[0 KOHOIUII € BUCOKOPEHTAOCIBHOIO CiTbCHKOTOCTIOAAPCHKOIO KYIIBTY-
po10, sIKa y CBOIH CTPYKTYpI Hajidye OJU3BKO JBOXCOT aKTUBHHUX PEYOBHUH, 3 SKHX
TUTBKY BiCIMHAIISTh BUBUCHI HAYKOBISIMH. 30KpeMa, 10 TAKUX PEIOBHH HAJIC)KHUTh
KB (kanabigion) ta TI'K (TerparigpokaHaOiHOj), 110 € HaiO1IbII BUBYECHUM
kaHaOiHOiJaMu. YKpaiHCbKe 3aKOHOAABCTBO HE Bigpi3HA€ TEXHIYHI KOHOIUTI, SIK
CIJIBCBKOTOCIIOIAPCHKY KYNBTYpPYy BiZl KOHOTENb, SIKI 3aCTOCOBYIOTHCSI B MEIUIHHUX
IIJIAX, TAM CAMUM MPUPIBHIOE 1X JIO HAPKOTHYHHUX 3aC001B, ICUXOTPOIHUX PEYO-
BHH Ta mpekypcopis [11].

BupoOHuITBO 3 KOHOILTI B YKpaiHi 3a3HaJI0 EBHUX CKJIAIHOMIIB, aJi¢ IIOIHT Ha IIPO-
JOYKIIIo 3 Li€l KyIbTypy HE 3MEHIIUBCS, TOMY (axiBli BOAYAIOTh BiAHOBJIECHHS PUHKY
1 3pocTaHHA L€l NEPCIEeKTHBHOI Hillli, MPOMOHYIOYN IS I[LOTO CBOI CHELiaNi3oBaHi
copTH KoHomenb. YacTo BHHUKAIOTH MPOOIEMH CTBOPCHHS HOBHX COPTIB MOCIBHUX
KOHOTIEITb, PO3pOOKa TEXHOJOTIH BUPOIIYBaHHS, 30MpaHHs 1 IEpEpOOKH ITUX KYIBTYD,
a TAaKOXX PHHOK KOHTPOIIOETHCS OJHOYACHO MiHICTEpCTBOM BHYTPIIIHIX cripaB, Jep-
JKITIKCITYK00f0 Ta MIHICTEpPCTBOM OXOPOHH 30pPOB’sl YKpaiHH 1€ YCKIAIHIOE POOOTy
3 LI€I0 KYNBTYPOIO.

Ha cporonHi BUpOOHUIITBO KOHOIIENb B YKpaiHi HarajabHO MOTpedye Aeperyisiii ta
OHOBJICHHSI HOPMaTHBHO-IIPABOBOTO 1OJIs. Jlep’kaBa Mae CTBOPHUTH IPOCTiI YMOBHU UIS
PO3BUTKY HiANPUEMHUIITBA B il cepi.

Ananiz ocTtaHHiX mocaimkeHb Ta myOaikauniii [IpoOGnemamu BupOIIyBaHHS Ta
BUKOPHCTAaHHS KOHOIIENb JUIl BUPOOHMITBA PI3HUX BHAIB E€KOJIOTIYHO Oe3redoi mpo-
JIyKLii IpUCBAYCHI MyOmiKarii 6ararboxX BITUM3HIHUX Ta 3apyO’KHUX aBTOPIB.

3o0kpema, JOCHiKeHHSIMH 1i€i TemMaTtuku 3aiManuchk Buposeus B.I., Tnsazer-
ninoB P.H., Jlorinop M.I., Murane M./l., Timanos B.M., IlIBopo6 I"M., Hobson J.,
Wasko J., Kozlowski P., Mankovski J., Thompson E.C. ta inmi. J{ocmimkeHHs 0X0-
IUTIOIOTh JTOCHUTH IIMPOKE KOJIO MUTaHb, IOB’S3aHUX 3 MpoOIeMaMi BHPOIIYBaHHS Ta
IPOMUCIIOBOI EpepOoOKU KOHOIENb, OfHAK, HA HAIll IO, Y HUX HEJOCTaTHBO IIOBHO
PO3KpHTA POJIb 1€l KyIbTYpH SIK CHPOBUHU JJIs1 BUPOOHHUIITBA €KOJIOTIUHO O€3MEUHUX
TOBapiB Pi3HOTO IIJILOBOTO MPU3HAYCHHS Ta BUKOPUCTAHHS i B MEIULIMHI.

Han3Br4aiiHO IIMPOKHUM BUSBIISIETHCS IEPEITiK MPOIYKIIii, IO OTPUMYIOTH 3 HACIHHS
KOHOTICITB.
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MeTto10 aociigxKeHHsl € 00Ir POCIUH KOHOIUTI Ta JTOCHIPKEHHS YHHHOTO 3aKOHO-
JIAaBCTBA 3apyO1KHUX KpaiH JJIs BCTAHOBIICHHS HOPMAaTHBHO-ITPaBOBOI 6a3u Jieraizarii
Menu4aHoro (cannabis) B YkpaiHi.

Buxknajx ocHoBHOro marepiajy. Koxoruii — ogHa 3 HalfiaBHIIINX CLIBCHKOTOCIO-
JAPCHKHUX POCIIHH, SIKY JIFOIICTBO BUKOPHUCTOBYE JUIS BIACHUX NOTpe6. ChOro/HI y CBITI
ICHYIOTb COTHI PI3HOMAaHITHHX COPTIB KOHOIIENb, L0 BiIPI3HAIOTHCA 32 (i3UYHUMU
1 TEXHOJIOTIYHIUMHU XapaKTCPUCTUKAMH, II¢ MOSCHIOETHCS K pOOOTOIO CENeKIOHEPiB,
TaK 1 HIMPOKHM apeajioM TMOIIMPEHHS ITUX POCIHH y CBITI.

BoxuBaHHs MPOMYKTIB 3 IIMMH PEUYOBHHAMY MONIIIIIYE 3aralbHUN TepareBTHIHUAN
CTaH OpraHi3My, OJI0Ky€e peakilii aBTOOKHCICHHS JIMiAIB y KIITHHHAX Ta MIXKITITHHHUX
MeMOpaHax, SKi MPOBOKYIOTh PICT 3JIOSKICHUX HOBOYTBOPEHb 1 3arajioM CIPHSIOTH CTa-
PIHHIO KJIITHH 1 Opra”i3my B LiJIOMY. 3 Li€i NPUYUHU KOMIIOHEHTH OJ1ii KOHOTIEJNb BKJIIO-
9aeThCs B CKJIA] KPEMiB IS IIKIPH 0ONMMYYS Ta PyK, a TAKOXK IIAMITYHIB ST BOJIOCCSL.
Kpim Toro, o1ist KOHOIIETTH PEKOMEHIOBaHA IIPH IIAyKOMi, CEpIIEBO-CYTUHHUX 3aXBOPIO-
BaHHSX, KaTapakTi, IyKpoBoMy AiadeTi. LIIHHICTH 0JIii KOHOMENb MOJArae y ToMy, L0
nepeBaXkHa OUTBIIICTh CKIIAIOBUX — HEHACHYCHI )KUPHI KUCIOTH. He MEeHIIIUM momutoM
KOPHCTYEThCS # KOCTPHIIA. [i BUKOPHCTOBYIOTH MpH Oy/liBHHUIITBI Ta yTeIIeHHi OyIuH-
KiB (poOJIATH LIETTy, CTIHHI MMaHeNi 31 CIPecOBaHOTO MaTepialy), BUTOTOBJIEHHI MeOIiB
1 HaBITh K Marepiayl Ui OMAJICHHS MPHUMIMIeHb. SKII0 TOCIOmapcTBO CaMOCTIHHO
cie, 30upae 1 mepepoOIIsie CHPOBHHY, TO COOIBapPTICTh TAKOI MPOMYKIIIT 3/ICIIEBIFOETHCS
BJIB14l BiJ 3BUYHOI.

Y MOpCBKil clipaBi MaprXyaHa — He3aMiHHAa CHPOBHHA, ii BAKOPHUCTOBYIOTh Ha KOpa-
Omsix Ta woBHax mie 3 CepenHix BikiB. [IpHUMHOIO HBOTO CTAXO TE, IO KOHOILUI — IIe
€IMHUN HaTypaJIbHUH MaTepiall, SIKUil He 3MIiHIO€ CBOIO CTPYKTYpY, KOJIp Ta MillHICTh
Mij] BIUIMBOM COJIOHOI BoaW. L pocnmHa cTae MOMIYHMKOM Y BHTOTOBJICHHI BITPHII,
CHACTEH, KaHAaTIB Ta iHIIOTO MOPCHKOTO MPHITAIIS.

ITicnst 00poOku cTeb1a KOHOMENb 3 OTPUMAHUX BOJIOKOH BUPOOJISIIOTH TKaHUHY. Tka-
HHUHHA TIPOAYKIIiS Ay’>ke MinHa. TKaHUHM 3 KOHOMENb TyXe SICKPaBi. 3 TOHKUX BOJIOKOH
KOHOIIENTb POOWIIN TIEIMIONIKY, TapIiHHU, IPOCTHpamwIa. JlesKki CBITOBI qu3aliHEpU BHKO-
PHCTOBYIOTh MapuXyaHy Y BUPOOHHUIITBI CBOIX pedeit.

BueHi cTBepIKYIOTH, 1110 HaBiTh HallI npantypy 10 THCSY pOKiB TOMY IIMIIH BOpaHHS
3 kaHaOicy. Lle miaTBepIKyeTbCA YHCIEHHUMHU PO3KOIIKAaMHU Ta apXeOoJOrTYHUMHM Ipa-
1My, CriopTCcMeHaM PeKOMEHAYETHCSI HOCUTH KOHOIUITHUM OfAT depe3 Horo 3/1aTHICTh
30epiraTd IpUPOIHUI TeruIooOMiH Tima. TkaHWHA Maibke He TPOIycKae ynbTpadio-
JIeT, IKUH CIIpHsi€ POSMHOXKEHHIO LIKIJUIMBUX MikpoopranismiB. [lepuri mxuncu Levi
Strauss & Co., 6inbi BioMoi sik Levi’s, Oyl MOMIMTI TaKOXK 3 KOHOIUITHOTO BOJIOKHA
B cepeauni XIX cromitrs [13].

Taxox He BapTo 3a0yBaTH, PO B3YTTEBY IHAYCTPit0. B3yTTs 3 MapuXyaHH CIaBUTHCS
EKOJIOTIYHICTIO Ta JOBTOBIYHICTIO. EKCIiepuMeHTH, IO MOCTIKYIOTh Take B3yTTS Ha
OITip HABaHTAKCHHSM, IIOTAaHUM ITOTOIHUM YMOBAM Ta TOIIKOKCHHSM, ITiJTBEPIIIIH,
10 KOHOIUISIHI BUPOOM SAKICHIiII, HIXK iXHI Oparu. MoxHa He OOATHUCS BUHUKHEHHS
rpuOKa Ta 1HIIWX IIKIUIMBUX 3aXBOPIOBaHb HIT, OCKIIBKH B3yTTS 3 KaHAa0iCy MPOTHiE
IKiAmUBUM Oaktepism. Taki Bijgomi kommadii, sk «Hero bemancy, « Amimacy ta «Haitky,
IIPU BUTOTOBIIEHHI KPOCIBOK JTOJJAIOTh JIO Marepiaiy BOJOKHA MapHUXyaHHU.

V pi3HUX HaliOHANBHHUX KYXHSAX KOHOIUISHE OOPOIIHO CTOITh HA OJHOMY 3 IEPIINX
MICIIb 32 YaCTOTOK) BHKOPUCTaHHsA. Halvacrinie poOisITh CyMIll i3 MIICHHAYHOTO Ta
KOHOIIISIHOTO GopotiHa B nporopiiii 4:1. TBopH KyaiHapHOTO MHECTEITBa BiIat0Th ropi-
XOBHM CMaKOM Ta apOMaTOM, a TaKOX I JIBHUIIYETHCS X NOKMBHA HiHHICTB. JIfoau, sKi He
MEPEHOCATH BMICT IIIOTEHY B %Ki, MOXKYTh CIIOKIHHO BXKMBATH CTpaBH 3 KaHaoicy [13].
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o cioBa, TpuBajHii 4ac KOHOIUII HE BBKAIHMCS HAPKOTHYHOKO POCIUHOI0. B Ykpa-
iHi B 1913-1939 pokax y cepenapoMy BuciBaimu nmoHax 100 000 ra xoHomenb, y 1970-x
Ha Teputopii komumrHboro CPCP mociBHI miomii 1iei KyabTypH CKIagand ONU3bKO
250-300 tucsta rexrapis (14). Curyarist 3MiHHIIaCh, KOJIM Yy CBiTi yxBainmian KoHBeH-
IIF0 PO TICUXOTPONHI pedoBUHH 1971 poky, mo oOMex)mim abo i reTh 3a00pOHWIN
BUPOILIYBaHHs KoHomenb. B VYikpaini 11 cy0’ekTiB rocnopaproBaHHs BUPOLILYBaJId
koHomi y 2022 pomui. 3aranpHa mmoma — 1834 ra. OpieHTyeMOCs 3arajioM Ha IUIOULy
Omu3bko 2 THc. ra. HaliGinmbIne koHomesnb Buponyetbes B Cymcnkiid (308 ra), UepHiris-
cpkiid (420 ra) Ta XKXuromupcebkiit odnactsx (119 ra). Ha sxansb, i perionn HaiibibIe
MOCTPaXKJANH BiJl pocilickkoi arpecii, Tomy B 2023 poli po3paxoByeMO Ha ILIOLULY
1,5 tuc. ra» [14].

3poOuMO KOpOTKHIiA aHai3 TEHIEHIII] A0 jeranaidy B Tabnuui 1, 1e B cBIiTi Jerari-
30BaHO MEAUYHNN KaHaoic.

Tabmus 1
Kpainn, siki neramisyBaaun mapixyany

1 |CIOA

2 | Ypyrsait

3 |Kanaga

4 |TI'pysis

TyT 3a MapuXyaHy He Ca/IZKAIOTh 10 BSI3HHI

5 |lcnanis 15 | Komym6is

6 |IMopryranis 16 |IlaparBait

7 |Higepiaanan 17 | Aprentuna

8 | benbris 18 |Bpa3zumis

9 |Himeyuuna 19 |Benecyena
10 |Yexis 20 |[Kombomxa

11 |Mansta 21 |Ywumi
12 | JTrokcemOypr 22 | SImaiika
13 | ExBanmop 23 | ABcTpasist
14 | Mekcuka 24 |IliBuiuxa Kopes

HOSBOHeHa MeJUuIHa MapuxyaHa

25 |Benuka Bpuranist

26 |I3painn
27 | danis
28 | ABctpanis

29 | MakenoHist

30 | Xopsaris

31 | PomyHis

32 | Typeuunna

33 |Hosa 3emanmis

34 |Ilyepro-Puxo
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Po3xpuemMo mupIe NUTaHHSA 00iry Ta BUKOPHCTAaHHS KaHA0iCcy Ha IMPUKIJIAAAX TAKUX
KpaiH, SK:

CIIA

Ha ¢denepansHoMy piBHI kaHabic € 3a00pPOHEHO0 PEYOBHUHOK, OJHAK B OKPEMHUX
IITATIB € BIAMOBIIHI 3aKOHH, 10 JIO3BOJISIOTH MEAMYHE, a B JISIKHX peKpealliiHe 3acTo-
CYBaHHS POCIIMHY KaHaOicy. Y KO)KHOMY IITATI AIFOTH CBOI [TPAaBUIJIa BUKOPUCTAHHS MIPO-
IYKTiB KaHA0iCy B MEMYHHX IIIIISX.

BriM kaHabic Ta IpOayKTH, OTpUMaHi 3 KaHaOicy, BUKOPUCTOBYIOThCS TPH Tepartii
psaay 3axBoproBanb, Bkmodaroun BIJI/CHIJ, eminerncito, HeliponaruyHuid Oib, crna-
CTHYHICTbh, TOB’SI3aHY 3 PO3CITHUM CKJIEpO30M, HYIOTY, CIIPHYMHEHY XiMiOTEpaIri€lo,
3MEHIICHHS TpeMopy MpH XBopoOi [lapkiHcoHa, 3HWKEHHS BHYTPINTHHOOYHOTO THCKY
MIPU TIIayKOMi.

[lepcriekTHBHUM HaNPSIMKOM JIOCITIIKEHb BBAYKA€THCS BUKOPUCTAHHA KaHa0icy MpH
nocTTpaBMaTHIHOMY cTpecoBoMy posnazi (IITCP) y Berepanis, siki MOBepTalOThCA i3
30HH O0OBHX Aiil. Jleski BeTepaHu BUKOPUCTOBYIOTh KaHA0IC I 3MEHILIEHHS BUpaXe-
Hocti cumntomiB [ITCP, a kifibka 1mTaTiB CXBaIIOIOTh BUKOPUCTAHHS MEMYHOTO KaHa-
oicy mns mikyBanas [ITCP.

Ypyraaii

Ile omHa 3 mepmMx KpaiH, SKi 3ampoBaJWIIN PETYNIOBaHHS BUPOOHHMITBA KaHaOicy
UL MEIWYHOTO, IMPOMHUCIIOBOTO Ta peKpeaniifHoro BukopuctanHs. Hopmu VYpyrsaro
nepeadayaroTh ABa OKPEMI peryIsATOPHI PeXKUMHU: OIMH PETYIIOE HENICUXOAKTUBHUM Pi3-
HOBUZ KaHa0iCy AJIS MIPOMHUCIIOBOTO BUKOPUCTAHHS, IPYTHH-TICHXOAKTUBHHHN 1 HETICH-
XOAaKTUBHHI Pi3HOBHIM KaHAOICY IUTI BUKOPUCTAHHS B MEIUYHHX IIJISIX.

HarioHanpHe 3aKOHOIABCTBO TaKOXK paTU(iKye CHPUSHHSA HAYKOBUM JOCIHiKEH-
HSIM, SIKi JaF0Th 3MOTY OTPUMATH HOB1 HAYKOBI JIaH1 IIOJI0 MPOAYKTIB HAa OCHOBI KaHaO0iCy.

Y 2019 p. mapnameHT YpyrBaio yXBallB 3aKOH, SKAH Tependadac MOXIUBICTH
BUPOOHHIITBA TaK 3BaHUX MaricTpansHux (opmyn (formulas magisteriales) Ha ocHOBI
kaHaOicy. [le o3Hauae, 110 MaieHTH MOXYTh OTPUMATH CIICIiabHHUN perenT (Ha OCHOBI
KaHabicy) Bif JiKaps, a papMaIieBT MOXKe TIPUTOTYBATH Ha 0a3i anTeKH CIeliani3oBaHi
(hopMynu BiIMIOBITHO 0 KOHKPETHOI MOTpeOH, 3a3HAYESHOT B PEIIeTTi.

Kanana

JlerampHuil TOCTYI 10 BUCYIICHOT MapUXyaHU IUIA MEIHYHHX I[iIei Brepiie Oymno
HagaHo B 1999 p. nuiaxom JoAaBaHHs YHIKaJIbHUX BHHATKIB JI0 PO3ALTY 56 3akoHY PO
KOHTPOJIbOBaHI HapkoTHkH Ta pedoBuHH (Controlled Drugs and Substances Act).

Taxox y xoBTHI 2018 p. sieranizoBaHO BXHBaHHS KaHa0iCy B peKpealifHuX LisaX
ocobam BikoM Bi 19 pokiB. 3HOBY Xk TaxH, JHIIIE JIICH30BaHi BUPOOHUKHI MAIOTh IIPABO
BHPOIIYBaTH KaHA0iC y KOMEPIIIHHHX X, X04a OKPEMUM 0C00aM J03BOJIIETHCS BUPO-
IIyBaTh OOMEXEHY KUIbKICTh POCIHH ISl 0COOMCTOr0 BUKOPUCTaHHA. KoxHa mpoBiH-
I1isl Ma€e CBOI MpaBwJia MI0JI0 BUPOIIYBaHHS JUII 0COOMCTOTO BUKOPUCTAHHS, BYXUBAHHS,
BKITIOYAIOYH BIKOBI OOMEXeHHs1, hopMary po3aApiOHOTO MPOJaKy Ta CTATHEHHS aKIU3iB.

Hoabma

ITonbcpke 3aKOHOAABCTBO 3a00POHsIE BUPOOHUIITBO MEANYHOTO KaHAaOICy B KpaiHi,
10 POOUTH 11 3AJICHKHOIO BiJl IMITOPTY.

Menuunuii kana6ic y Hombimi neramizosano 3 2017 p. Moro MoxHa oTpuMaru 3a
penienitoM Jikaps. [ImatuTi JoBeneThCS 3 BIACHOI KHUINIEHI, OCKUIBKH METUYHUHN KaHa-
0ic He MOKPUBAETHCS MEAUYHOIO CTPAXOBKOIO. BKMBaHHS 3 peKpeariifHoI0 METOIo
3a00pPOHEHO.

O0i3HaHICTh CMOXHUBAYIB PO MEIUYHUI KaHabic 3pocTae, MpoTe B LIJIOMY 3alH-
nmaeThcsl Ha HU3bKoMy piBHI. Illo cTocyeThcs nikapiB, nociimkeHHS [lodbCHKOTO
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TOBapUCTBAa MEAMYHOTO KaHa0icy Ta KaHaOIHOIIB MOKa3ao0, U0 OLIBLIICTh JIiKapiB HE
BiTUyBaIOTh ceOc TOTOBHMH KOHCYJIBTYBAaTH IMAIliEHTIB CTOCOBHO 3aCTOCYBaHHS KaHa-
Oicy B meauuHux 1iyax (9).

B VYkpaini 103BOJICHO BUPOIIYBAaTH TEXHI4HI KOHOIUII 31 BMICTOM IICHXOaKTHBHOIO
xommonentTy TI'K mo 0,08%. [dns nmopiusHus, y €Bpomni, CLUA, Kanani Ta Kurai mo3-
BonieHuit piBerb TI'K y nmpomucioBux koHomsix ctaHoBuTh 0,3%.

BucHoBKM Ta nmpono3uuii. Ik CTBEp/HKYIOTh CIICNiaTiCTH, Ta HAIlll aHATITHYHI AaHi
MeIMYHa KOHOIUIS JIeralli3oBaHa y 0araTboxX KpaiHax CBITY i JoBeJa CBOXO €()EKTHBHICTh
y JIiKyBaHHI OUIbIIIE MATAECATH 3aXBOPIOBAHb.

ITpoBenenuit anamiz moxasaB, IO HMPUHHATTS 3aKOHY JO3BOJIUTH B HOAAIBIIOMY
IMIUIEMEHTYBaTH Kpaliui JA0CBia y chepi peryiatroBaHHs 00iry mpernapariB Ha OCHOBI
kaHabicy. Ilepen0OadeHO BCTAaHOBJIEHHS >KOPCTKOTO KOHTPOJb HAJ BUPOLILYBaHHSAM,
BUPOOHHMIITBOM Ta peati3alli€lo mpenaparis, 30Kpema:

JlimeH3yBaHHS TOCIONAPCHKOI MisNTBHOCTI 3 KYJIBTHBYBAHHS COPTIB POCIHH POLY
koHori (Cannabis) st MEAMYHUX ITiJIEH.

Jlo3Bin, sSKMi HamaeTbCs IS AISUIBHOCTI 3 KyJIBTHBYBAaHHS COPTIB POCIHH POIY
koHoruti (Cannabis) Il METUYHHX, TIPOMUCIIOBUX IIlJIeH, B HAYKOBil Ta HAyKOBO-TEX-
HIYHIA JISUILHOCTI.

st Toro, mo6 Oynaa MOXKIIMBICTE MPOCTEKUTH OOIr COPTIB POCIHMH POALY KOHOILTI
(Cannabis) aias MeAMYHMX IiJICH, TPOAYKTIB iX MepepoOKU Yu BUPOOJICHHS (BUTOTOB-
JICHHS) 13 HUX JIKapChKUX 3ac00iB HEOOXiTHO MapKyBaTH KOXHY NMapTil0 Ta OJUHUII
¢dacoBaHOi TPOAYKIii YHIKaIbHUM MITPUX-KOAOM. HeoOXilHO BBECTH €IEKTPOHHUI
peecTp 00Ky epeMilieHHs COPTIB pociuH poxy KoHoruti (Cannabis) st MEIHIHHX
1iel yu BUpOOIeHNX (BUTOTOBIIEHHX ) 13 HUX JIIKQpChKUX 3ac00iB Ha BCiX eTamnax ooiry.
HeoOxigHOo 320€3MeunTH BiIITyCK B alTeKax JIIKapChbKUX 3ac001B, BUKIFOUHO 3a ITPH3HA-
YEeHHSM JIIKaps BiIIOBITHO 10 MEAMYHUX ITOKA3aHb 33 €JIEKTPOHHUM PEIEITOM, BHIO-
TOBJICHUX 13 COPTIB pociuH poay koHomi (Cannabis) A1 MEAUYHUX ITiIEH.

21 rpyanst Paga yxBanmwia 3aKOHOIIPOEKT MIOAO JIeTaii3aiii MEIUYHOTO KaHabicy
y IpyroMy 4uTaHHi. BaJIuBO, 0 3aKOH HE BBOAUTH BUIBHOTO HPUAOAHHI-TIPONAKY
kaHabicy Ha JepxaBHOOMY piBHI. OCHOBHA MeTa — 1€ OOMEXECHUH 1 KOHTPOIbOBAHUN
JIEPKABOIO O0IT JUTS YiTKO BH3HAYCHUX MEIUYHUX Ta HAYKOBHX ITijiel. Tak camo 3ako-
HOTIPOEKT HE 3BUIbHSE BiJ BIMOBINAIBHOCTI 32 HE3aKOHHUH 00ir kaHalicy rpomMaisH
Ykpainu. 3a 11e 4iTko nependadeHa KpUMiHaIbHA Ta aIMiHICTPAaTHBHA BiAMIOBIJAIBHICTS.

Byno mpoBemeHO TepeMOBWHM 3 arpapisMu, HALIOMIIIEI0, TPOMAJICHKICTIO Ta
HapOIHUMHU JenyTaTamu. Bece 3po0iaeHo Ta IponHucaHo Tak, 00 MeXaHi3M MPaBOBOTO
peryiroBaHHs 00iry kaHa0icy 3ampalfroBaB opasy, sk KaOMiH yXBanuTh BCi MMi13aKOHHI
aKTH, 1 IAI[IEHTH BXKE 3 HACTYITHOTO POKY MOTJIM O OTPHMATH JIIKH.

BRDO 3 2020 poky npaitoe HaJ A0CIIKEHHIM PUHKY TEXHIYHUX KOHOMEJNb B YKpa-
iHi, pe3yaBTaTOM SIKOTO cTaja 3eJeHa KHUTa « PHHOK TEXHIYHUX KOHOIICIIB)

[TignpuemcTBa, SKi 3alMalOThCS KyJIBTUBYBaHHSM, IMEepepoOOKOr0, 30epiraHHsM,
TPaAHCIIOPTYBAaHHIM Ta MPOJaKeM TEXHIYHUX KOHOIEINb, 3MOXKYTh BECTU MPO30PY TOC-
MOAAPCHKY IiSUTBHICTE, 0€3 TUCKY IPABOOXOPOHHUX OPTaHiB.

3MEHIICHHS PErYJIATOPHUX BUMOT JI0 Oi3HECY TO3BOJIMTh 30UIBIIMTH TUIONII MTOCIBIB
TEXHIYHHUX KOHOIIEIb, SIK HACIIITOK 30UTBIIUTHLCS 00CST MPOYKTIB IEPEPOOKH, 110 BUTO-
TOBJISIIOTHCS B YKpaiHi, 30UTBIIUTHCS 00CAT IPOAYKIIil Ha BHYTPIIIHEOMY PHHKY Ta JIISI
EKCIIOPTY JI0 BCIX KpaiH CBITY.

Ha choropHimHil 1eHb JeH311 Jyist pOOOTH 3 TEXHIYHUMHU KOHOTLUISIMU MArOTh JIHIIIE
62 cy0’exTH B YKpaiHi, 3SMCHIICHHS PETyISITOPHUX BHMOT JO3BOJHTH 30UIBIIUTH KiJlb-
KIiCTh Cy0’€KTIB TOCIIOIaPIOBAHHS.
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Jo 2030 poky cepeaHi TeMIH 3pOCTaHHS PUHKY BHPOIIYBaHHS KaHA0IiCy MOXYTb
nepeBunMTA 21% 1 10 HACTYIHOTO JCCATHIITTS PUHOK MOXKE MIMTH JIO0 TMO3HAYKU
1,844 tpnu pon. Ans po3yMiHHS: 1s uudpa BiANOBiIa€e piuHii BAPTOCTI BCiX TOBApiB Ta
MOCIYT y TaKUX KpaiHax, sk CayniBcbka Apasist uu Icnanist. IlinTpumaroTs Taki BUCOKI
TEMITH 3POCTAHHS PUHKY BHPOIIYBAaHHS KOHOIUTI ITOUIMPEHHS JIerajii3amii Ta BIpOBa-
JOKEHHS KaHaOlCy AJIs JIIKyBaHHS XPOHIYHUX 3aXBoproBaHb [11].
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EKOHOMIYHA E®EKTUBHICTb BUPOLLYBAHHA TIOTIOHY
B YMOBAX JIICOCTENY 3AXIAHOIo

XowmiHa B.51. — 0 c.-2.H., npoghecop,

3aeidysay kaghedpu pocriuHHUYUmMea, cenekuii ma HaciHHuymaea,

3aknad suwjoi oceimu «[1odinbcbKkuli OepxxasHuUll yHigepcumemy

Pydb A.B. — acnipaHm kaghedpu pocruHHUUmMea, cenekuii ma HaciHHuymea,
Baknad suwoi oceimu «[Modinbcbkuli depxxasHUl yHisepcumemy

Y emammi nageoeno pesynsmamu docniodcens GnaUGY KOMNIEKCY MeXHON02IYHUX ma 0iono0-
2IUHO020 (PaAKMOPIE HA YPOICAUHICIL MIOMIOHOB0I CUPOBUHU | NOKA3AHO PO3PAXYHKU NOKAZHUKIG
eKOHOMIUHOI ehexmusHocmi ix 3acmocysanus 6 ymogax Jlicocmeny 3axionoeo. I[Ipoananizosano
00CTIOACEHHS HAYKOBOT CRITLHOMU 3 NUMAHb BUPOULYEAHHS MIOMIOHY 8 PI3HUX [PYHIMOBO-KAIMA-
TMUYHUX 30HAX YKpainu 3anedcHo 6i0 6Naugy OKpeMux acpomexHiunux YUHHUKIG, 6 m.4. 000pus
ma 3aco0ié 3axucmy poCiuH.

Mema oocniodicenv nonsieana y 6CMAHOBIEHHI eKOHOMIYHOI OOYIbHOCMI BUPOUYB8AHHS
MIOMIOHY 3ANENCHO IO 2YCMOMU CAOIHHA POCUH, HOPMU 8HECEHHs O0OPUE MA COPMOBUX OCO-
bnusocmeti 8 ymosax Jlicocmeny 3axionozo. B ocnosy mpvoxghakmoprnozo 0ocnidy 0ns nopie-
HANILHOI OYIHKU 3A YPOXUCAUHICIIO MIOMIOHOBOI CUPOBUHU B35MO YOMUPU COPMU MIOMIOHY:
Tepuoninocokuti 14, Tepnoninvcokuii nepcnexmuenu, bepneii 38 ma I'anuyvkuii opucinans-
HUl, 3 MemMoIo BUAGIEHHA HAUDLTbUL A0ANOBAHUX 00 IPDYHMOBO-KAIMAMUYHUX YM08 Jlicocmeny
3axioHoeo. Ha kooicHomy i3 00CnioxHcy8anux copmis 6UBHAEMbC 08I 2YCMOMU CAOIHHS POCIUH.
50 ma 70 mucay wmyk na 2ekmap i 6apianmu 3acmocy6anHs NOGHO20 MIHEPAILHOZO 000pusa:
NP oKy NisPolKoy NP 15K 50 K2 a.p./ ea. B pesynomami 0021iKi@ 6CTNAMOBNIEHO ICIOMHY pi3-
HUYIO 30 YPOICAUHICMIO TUCMKIE Y DOCAIONHCY8anux copmie miomiony. Bemanoeneno, wo mak-
CUMAnbHY Ypoolcaunicms 3abe3newuny copmu miomiony TepHOninbCobKull nepcnexmusHutl ma
bepneii 38, minimanony — copm Teproninbcokuil 14. Busisieno eniue 2ycmomu cadikHs pociuH
MIOMIOHY Y pO3pi3i 00COHCYBAHUX COpMIi6, UABLEHO MeHOeHYiI0 00 OMPUMAHHI 8ULOL YPO-
HCAUHOCME YCIX OOCRIOHNCYBAHUX copmig 3a Hopmu N, LPWK% Pospaxynxu exonomiunoi egex-
MUBHOCMI NOKA3ANU, WO ORMUMATIbHUL YMOBHO-YUCTUY NPUOYIMOK OMPUMAHo Ha copmax: Tep-
Honinbcwvkull nepenekmuenuti (294980-303115 epn/ea) ma Bepneii 38 (287480-322683 epu/ea),
piseHb penmabenvbHocmi Ha yux eapianmax 6ye ¢ medxcax 201-247%, mobmo 3 nepeguuyeHHAM
Konmpomio na 78-124%. Pospaxynku ceiouams, wo Ha OKpeMux 6apiaHmax ypoxcaunicms euud,
npome 8apmicme OIILULUX HOPM 00OPUE MA KIIbKOCI PO3CA0U CNPUYUHUIU 3MEHULEHHS DIGHS
penmabenvHocmi.

Knrwwuoei cnosa: miomion, copm, 2ycmoma cadilHa poCiuH, 003U 000pu8, ypoxcauHicmo
JUCTKIB, YMOBHO-YUCMULL NPUOYOK, PIGeHb PeHMADeTbHOCMII.

Khomina V.Ya., Rud A.V. Economic efficiency of tobacco growing in the conditions of the
Western Forest Steppe

The article presents the results of research on the influence of a complex of technological and
biological factors on the yield of tobacco raw materials and shows the calculations of economic
efficiency indicators of their use in the conditions of the Western Forest Steppe. The research of
the scientific community on tobacco cultivation in different soil and climatic zones of Ukraine,
depending on the influence of certain agrotechnical factors, including fertilizers and plant
protection products has been analized.

The purpose of the research was to establish the economic feasibility of growing tobacco
depending on the density of planting plants, the rate of fertilizer application and varietal
characteristics in the conditions of the Western Forest Steppe. Four varieties of tobacco were taken
as the basis of a three-factor experiment for the comparative assessment of the yield of tobacco
raw materials: Ternopil 14, Ternopilsky Perspektyvnyi, Berley 38 and Halytsky oryginalnyi, with
the aim of identifying the most adapted to the soil and climatic conditions of the Western Forest
Steppe. On each of the researched varieties, two planting densities of plants are studied: 50 and
70 thousand pieces per hectare and variants for using complete mineral fertilizer: N

N, P, K, NP K, kg d. v/ ha. As a result of the calculations, a significant dyﬁ’erencjgpl%lt( o
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yield of leaves was established in the studied varieties of tobacco. It was established that the
maximum yield was provided by the tobacco varieties Ternopilsky Perspektivnyi and Berley 38,
and the minimum by the Ternopilskyi 14 variety. The influence of the density of planting tobacco
plants among the studied varieties was revealed, and a tendency to obtain a higher yield of
all the studied varieties according to the norms of N45P90K90 was revealed. Calculations of
economic efficiency showed that the optimal conditional net profit was obtained on the varieties:
Ternopil Perspektyvnyi (294980-303115 UAH/ha) and Berley 38 (287480-322683 UAH/ha), the
level of profitability on these variants was within 201-247%, that is, with an excess of control by
78-124%. Calculations show that the yield is higher on some variants, but the cost of higher rates
of fertilizers and the number of seedlings caused a decrease in the level of profitability.

Key words: tobacco, variety, planting density, fertilizer doses, yield of leaves, conditional net
income, level of profitability.

IMocTanoBka mpodaemu. TIOTIOH Ha CHOTONHIIIHIN JIeHb B YKpaiHi € BUCOKOTPH-
OyTKOBOIO TEXHIYHOIO KYJIBTYPOIO, 110 MOXKE MPUHOCUTH 3HA4YHI NPUOYTKU B OIOIXKET
KpaiHu, TOMy po3poOKa Ta BIPOBAIXKECHHS arpOTEXHIYHUX 3aXO0/IiB, SIKi O CIIPUSIM OTPH-
MaHHIO BUCOKOi BPOXKafHOCTI TIOTIOHOBOI CUPOBUHHM 3 BUCOKUMH TOKa3HUKAMH SKOCTI
€ BOXJIMBUMH MUTAHHSIMA. He MEHII akTyaabHUMH 3aja4aMU € Mig0ip BHCOKOIIPOIYK-
TUBHHX, a/IaTITOBAHUX 70 YMOB BUPOLILYBAHHs COPTIB TIOTIOHY. HOHIJ’IBHICTB BHPOIILY-
BAHHSI TIOTIOHY B YMOBAX KOHKPETHOI 30HH 13 BpaxyBaHHIM arpOTeXquHI/IX YHHHUKIB Ta
OionoriyHuX (akTOpiB MOXKYTh MIATBEPAUTH PO3PAXyHKH €KOHOMIYHOI €()eKTUBHOCTI.

AHani3 ocTaHHIiX aocaizxkens i my6Jikaniii. Bipomosx ocTaHHIX BOCEMH POKiB
CIIOCTEPIraeThCs TSHIEHITIS IO PO3MIMPEHHS TUION IMiJl TIOTFOHOM B YKpaiHi, 3pocTae
HAyKOBHH Ta NPAKTHYHUHN IHTEPEC IO BUPOLLYBAHHS KYJIBTYpH.

Po3po6ieHo HOBI €1eMEHTH TEXHOJIOT] BUPOILYBAHHS 1 3aXHUCTY TIOTIOHY BiJ XBO-
po0 Ta MIKITHHUKIB 13 BUKOPUCTAHHSAM HOBUX €KOJIOTIYHO OE3MEeYHUX MpernapariB — CTH-
Myisitopa pocty Bummnen Ta iHcektuuuay KomaHmop Ha TIOTIOHOBHX IUIOIIAX COPTY
Bepieii 46 B IlpunHicTpoBchKOMY perioHi YKpainu. OOTpyHTOBaHO MTOKAa3HUKU €KOHO-
MIYHOT €()eKTHBHOCTI HOBHUX elleMeHTiB TexHojorii [1]. Haykousmu TepHOMIBECHKOT
JiepxKaBHOI cibebkorocnoaapcebkoi gocainnoi cranuii IKCI'TI HAAH BcranoBneHo
edexTuBHICTh 3acTocyBaHHs iHcekTHuAiB Pactak 1 KoHdimop makci npu BUpoOILy-
BaHHI TIOTIOHY. JlOCHIIKeHHS TIOKa3aJInd HalKpamli pe3ylbTaTH: 3HIKEHHS ypakeHHS
Ha 41,0% 1 70,5% BiamoBigHO, mpubaBKa ypoXkaro BUSBUJIACH OIHAKOBOIO 1 CTAHOBHMIIA
0,8 1/ra. AHami3 ofiepKAHUX PE3YJbTATIB OCIIIKEHb CBIAYNTH PO HAMIMHUHN 3aXHUCT
BiJl YPa)KCHHS TIOTIOHY OPOH30BICTIO TOMATIB, P YMOBI OOPOOKH pO3CaJH 1HCEKTH-
IUAaMy B TIAPHUKY 3a 3 JHI 0 BUCAKYBAaHHS POCIMH y BIIKPUTHHA I'PYHT i 0OIpH-
CKyBaHHI B TOJIi yepe3 7 JHIB micis mocaaku [2]. YIockoHaieHa eKOJIOTiYHO Oe3reyHa
pecypcoomangHa TeXHOIOTisS BUPOITyBaHHs TIOTIOHY, Ha OyMKy [lamenxo B., [aBpu-
mrok O. MOXe BKJIFOYATH 3aCTOCYBAaHHS IPOTH 371aK0BUX repOinuaiB Prozinag Popre Ta
Tapra Cymep [3].

B ymoBax XMeTbHAYYMHN BUBYABCS BILIHB CUCTEMH YIOOPEHHS Ta KLTBKOCTI MPO-
BE/ICHUX JIOMOK Ha YPOXaWHICTb JINCTKIB HA HACIHHEBY MPOAYKTUBHICTD Pi3HUX COPTIB
TIOTIOHY. ABTOPOM BCTaHOBJICHO, 10 MaKCHMAJbHOI BPOXAWHICTIO BHIUIMBCS Bapi-
aHT i3 BHECEHHSAM HOBHOrO MiHepanbHoro wusneHns (N P, K ) 3a m’stupaszosoro
30MpaHHs JIUCTKIB y coptiB TepHominbebkuit 14 1 Bepneit 38, a y copry Bipmkunis 27
HaUOLTBIINI ypo>1<al71 OTPHUMAaHO Ha BapiaHTi IOBHOTO MiHEPAIBbHOTO YIOOPEHHS Y MakK-
CUMaITbHIN HOpMI (Nm 10K 00) [45 5]

3HayHa yBara NpHIUIIETHCS CTBOPSHHIO HOBHX COPTIB TIOTIOHY. HaykoBa cribHOTA
BeJle CEINCKI[iiHy poOOTYy 3 METOI0 CTBOPEHHS COPTIB 3 BUCOKHUM DIiBHEM YpOkaifHO-
CTi, KOCTI CHPOBHHH, aJIallTOBAHOCTI JIO YMOB BHPOIIYBaHHS, poOoTa 0a3yeThcs Ha
e(PEKTHBHOMY BHKOPHCTaHHI TCHETHYHOTO Pi3HOMAHITTS KYJIBTYp Ta JUKOPOCIHX BUIIIB
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TIOTIOHY [6, 7]. Y 2017 poui 10 [lepkaBHOTO peecTpy COPTIB POCIMH YKpaiHH BHece-
HUH MepcreKTUBHUN copT bepreit 46, mo Mae iCTOTHI nepeBard 3a 0i0JOTIYHUMH Ta
roCIoapChKO-I[IHHUMHU O3HAKaMH HaJ IHIIUMHU COpTaMH (CTIHKICTIO 10 XBOPOO 1 LIKif-
HHKIB, CTPECOBUX IOTOAHUX YMOB, BHCOKOIO YPOXAHWHICTIO Ta SIKICTIO CHPOBHHH).
OcHoBHOIO TIepeBaroto HOBOTo copty bepneit 46 man coprom-cranmaptom beprneit 38
€ BHCOKa cepelHs BpoxkaiiHicTh — 31,6 1/ra 3a paXyHOK KIJIBKOCTI JIUCTKIB 1 BEJTHMKUX
PO3MIpiB JIMCTKOBOI IUTACTHHH, XOPOIIa TOBApPHA SKICTh 1 XIMIUHUH CKJIaJ CHPOBHUHU
(ywmicr HikotuHy — 2,08%, OinkiB — 5,43 1 BymeBoni — 1,11%) [8].

I'monzuk-Illemora M.}O. y HaykoBiif cTarTi 3AiiiCHMB aHai3 Ta y3arajJbHEHHS
Pe3yabTaTiB AOCHIIKEHb HAYKOBIIB PI3HUX CENEKI[IHHNX YCTaHOB, B PE3YIbTaTi BHIi-
JieHo 12 MepCreKTUBHHUX COPTIB 1 BUBYCHO 1XHI O3HAKH, IO BIUIMBAIA HA HACIHHEBY
MPOLYKTUBHICTS [9].

Po3Mip 1 SIKiCTh yposkaro 3HAUHO 3aJIeKaTh BiJ (POTOCHHTETHYHOI JiSUIBHOCTI poc-
JMH, a BOHA — BiJ TYCTOTH BHCADKCHUX POCIHH TIOTIOHY. SIKIIO POCIMHH IIBHUAKO
c(hopMyIOTh JOCTaTHIO aCUMUIALIIHY MOBEpXHIO 1 30epexxyTh il A0 KiHIM Bererarii
3a BHCOKOI NPOXYKTUBHOCTI POOOTH JIUCTS, TO Take HACAHKEHHS 3a0€3MEUUTH BUCO-
kuid ypoxkait [10, 11]. HaykoBumM#u TOCIIPKEHHSIMHE JTIOBEJIEHO, 10 TYCTOTa HAcaXKeHb
BIUIMBA€ HA BEJIMYUHY 1 SIKICTh OZEPIKaHOT TIOTFOHOBOI CUPOBHHH 1 3HAYHO 3aJI€KUTH BiJl
0i0sIOTiYHIX 0COOMUBOCTEH COPTY, IPYHTOBO-KJIIMATHYHIX YMOB 1 piBHSI 3aCTOCYBaHHS
arporexHoJorii [12].

IlocTanoBka 3aBaaHHs. MeTa HOCTIIKEHb — BCTAHOBIICHHS €KOHOMIYHOI JTOLIiJIb-
HOCTi BHPOIIYBAHHS TIOTIOHY 3aJI€)KHO BiJl TYCTOTH CaAiHHS POCIHMH, HOPMH BHECCHHS
JIOOpHB Ta COPTOBHUX 0COOIMBOCTEH B yMoBax JlicocTemy 3axigHOTro.

Buknan ocHoBHOro Mmarepiany. JloCHiPkeHHS BHMKOHYBAJIHCHh BIIPOJOBXK
2020-2023 pokiB y BupoOHHUnX ymoBax @I «Baropis» XmenbHUIBKOI 001. 3akna-
JaBCSI TPHOX(AKTOPHUH TOCIIA y TPUpa30BOMY HOBTOpeHHI. [1o111a 00:1iKOBOT TiISTHKH
50 m* @aktop A — coprt (Tepuominbchkuit 14, TepHOMIbCHKUI MEPCHEKTUBHUM,
Bepneii 38, anumpkuil opurinaneHuii), paktop B — rycrora caminus pocius (50 ta
70 Thcsu wTyK Ha rekrap), pakrop C — cucrema ymoopenns (N, P K : N, P K., ;

307 607 607 457 907790
NP ,0K,,, Kr 1.p. / Ta.). Kourposs: copt Teprominbckuii 14, rycToTa cauinHs poc-

JIUH 1—205012191/10. wr. / ra, N P K)).

[Tpu mpaBMIIEHOMY 3aCTOCYBaHHI JTOOPHB ITiABHIIY€THCS BPOXKall TIOTIOHY Ta TIOKpa-
LIy€TbCA HOTO SIKICTh. A30THI JOOpUBA CIPHUSIOTh IHTEHCUBHOMY POCTY POCIHH, Mij-
BUILYIOTh ypoxaiHicTh. IIpoTe, mpu BHECEHHI MiJ TIOTIOH HAaMIpHOI KiJIBKOCTI a30T-
HUX JOOpPHUB 3aTPUMYETHCS JOCTUTAHHS 1 MOTIPITY€EThCS SIKICTh cupoBUHH. DocdopHi
J0OpHBa CIIPUSIOTH PO3BUTKY KOPEHEBOI CUCTEMH, IPUCKOPIOIOTH IOCTUTaHHA TIOTIOHY,
HOMINIIYIOTh SKiCTh CUpPOBHHM. KauiitHi 1oOprBa MiJBHIIYIOTE MOPO3OCTIiHKIiCTh
TIOTIOHY. ONITUMAJIEHUM € BHECCHHS KOMIUIeKCHUX n1o0puB. Hopmy docdopy 1 kairo
3aJIUINAIOTH 0e3 3MiH.

YpokalHICTh TOCTIKYBAaHUX COPTIB TIOTIOHY KoluBayiach B Mexax 1,81-3,02 1/ra
3aJIe)KHO BiJl BapiaHTy JOCTIKEHb (Ta0i. 1). MakcuManbHy ypoXKaiHiCTh 3a0e3euniiu
COpPTH TIOTIOHY TepHominbchbkuii mepcnekTuBHUM Ta bepneit 38, MiHiManbHy — COPT
Tepromninbcekuii 14. 11lono BILIMBY TYCTOTH CaAiHHS POCIHMH — JJIS COPTiB TepHOMINb-
cokuii 14, TepHOMIIBCHKUM MEPCICKTHBHUN, ["aduIbKUA OpUTiHAIBHUHN, ACIIO BHIII
MOKAa3HUKH ypoXKaitHOCTI Oynu 3a HopMH caainHs 70 Tuc mt/ra, ans copty bepneit 38 —
70 tuc mr/ra. Cucrema ynoOpeHHsI BIUTMBaJIa HACTYITHUM YHHOM: CIIOCTepiranach TeH-
JEHIIIS Ha YCIX JOCHIIKYBAaHUX COPTaX 10 OTPUMAHHS BUINOI YPOXKAHHOCTI 32 HOPMH
N, P, K . Omxe, B3sTI JUIst eKCIEPUMEHTY ONTUMAJbHI HOpMu 100puB N, P, K . He

457907 790" 12077120
CIPUSIM OTPUMAHHIO ONITUMAJIbHOI ypOXKaHHOCTI SIKICHOI TIOTFOHOBOI CHPOBHHHU, IOIIPU
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Kpallli JIiHiiHI po3MipH JIMCTKIB (ZOBKUHY Ta IIUPUHY JIUCTKOBOI INTACTUHKY). L{e mosic-
HIOETHCSI THM, 110 32 BHECEHHS MIJBHINCHUX HOPM JOOPHB, 0COOIHMBO a30Ty, OKpeMi
JHUCTKU HE AOCIrarTh TEXHIYHOI CTUMIOCTI, JIUCTKY HE BCTUTarOTh 10 HACTAHHS HIXK-
YUX aTMOC(EPHUX TEeMIIepaTyp HaOyTH HEoOXiTHOT XKOBTU3HH Ta OyTPHCTOTO BUTIISIY.

Tabmus 1
ExonomiuHa edeKTHBHICTH BUPOIIYBAHHS TIOTIOHY 3aJ1€KHO BiJl COPTY, IYCTOTH
caJiHHsI POCJIMH Ta cUCTeMH Y100peHHs, T/ra (cepenne 3a 2020-2023 pp.)

— '3 3 ] Py
EE ﬁg éi‘: és:‘ :% Ei E
58| ZE |=Eg| %2z | s2g| F5 |E:2
cord) | S55| 5E | 5€| =gz | EEE | I¢ |Eis
EEF = 2 £5| 288 | g&F 2 |EE
£ O'S 22 E E - £¢ E
ZE = |75 2 = | 5B | 2
?Zpé’(‘;?””c"mﬁ 50  |NPK, 1,81 | 271500 | 121720 | 149780 | 123
TepHoNiTbCbKHit NP K, | 216 | 324000 | 127385 | 196615 | 154
14 50 [NPK, | 232 | 348000 | 130317 | 217683 | 167
NP K, | 227 | 340500 | 133020 | 207480 | 156
NP K, | 218 | 327000 | 137385 | 189615 | 138
70 [NP,K, | 235 | 35250 | 140317 | 212183 | 151
NP, K., | 230 | 345000 | 143020 | 201980 | 141
TepromiscKii NP K, | 287 | 430500 | 127385 | 303115 | 238
nepemextusHuii | 50 [N P K. | 292 | 438000 | 130317 | 307683 | 236
NP, K, | 290 | 43500 | 133020 | 301980 | 227
NP K, | 290 | 435000 | 137385 | 297615 | 216
70 [NP,K, | 294 | 441000 | 140317 | 300683 | 214
NP K, | 292 | 438000 | 143020 | 294980 | 206
Bepreii 38 NP K, | 295 | 442500 | 127385 | 315115 | 247
50 [N.PK, | 302 | 453000 | 130317 | 322683 | 248
NP K. | 298 | 447000 | 133020 | 313980 | 236
NP K, | 288 | 432000 | 137385 | 294615 | 214
70 [NP,K, | 290 | 435000 | 140317 | 294683 | 210
NP K., | 287 | 430500 | 143020 | 287480 | 201
Tamuupiuii NP K, | 241 | 361500 | 127385 | 234115 | 184
opurinanbii 50 [N.PK, | 249 | 373500 | 130317 | 243183 | 187
NP K. | 245 | 367500 | 133020 | 234480 | 176
NP K, | 244 | 366000 | 137385 | 228615 | 166
70 [NPK, | 256 | 384000 | 140317 | 243683 | 174
NP K., | 249 | 373500 | 143020 | 230480 | 16l

be3 po3paxyHKiB €eKOHOMIUHOI €()eKTUBHOCTI BU3HAUUTH JOLUIBHICTD JIOCIHIKyBa-
HUX (aKTOpPiB HE MOXKIIMBO. BUTparn Ha BUPOIYyBaHHS KYJbTypH B HAIIUX PO3pPaxyH-
Kax BKJIFOYAJIHA BCl TEXHOJIOTIUHI MPOIECH B MOJLOBHH Mepioa. PisHMIIA 32 BapiaHTaMu




121

3eMi1epoOCTBO, POCIMHHUIITBO, OBOYIBHHIITBO Ta OAIITAHHUIITBO |

nossranga y 3aKyHiBeJIbHIN HiHi po3caau Ta BapTOCTi Pi3HUX HOPM A0OpUB. 3a KOHTPONIb
B3STO BapiaHT 0e3 JOOpWB, OCKIJIBKU TOMEPESTHUKOM Oyiia 03uMa MIICHHUI, i SKY
BHOCHJIMCH TOOpHBA Mij 3alUIaHOBaHUN ypOxKai.

YMoOBHO-4nCTH TPHOYTOK 3HaxomuBcst B Mexax 149780-322683 rpu/ra. Pospa-
XYHKH €KOHOMIYHOi €()eKTHBHOCTI CBI/TYaTh, IO HA OKPEMHUX BapiaHTaX YpOKaHHICTh
BHUIIIA, IPOTE BapTiCTh OLIBIIUX HOPM JOOPHB Ta KUIBKOCTI pO3Caay CIPUYUHUINA 3MEH-
IICHHSI PIBHSA PEHTA0CIHHOCTI.

OTXe, ONTHMAILHUIA YMOBHO-YUCTHI MPUOYTOK OTPUMAHO Ha copTax: TepHOMib-
cekuil nepcriektuBHUi (294980-303115 rpu/ra) Ta bepneii 38 (287480-322683 rpu/ra),
piBeHb PEHTA0ENBFHOCTI Ha ITUX BapiaHTax OyB B Mexax 201-247%, To6TO 3 mepeBHUIICH-
HSM KOHTpOJIO Ha 78-124%. Cynsau 3 ypoyKalfHOCTI JIUCTIB TIOTIOHY COPTiB: TepHOMiTb-
cekuii 14, TepHONINBCHKMIA NIEPCIIEKTUBHUN Ta ["anubKuil OpuriHalbHUNA Ao OiIbLTy
ypOXKaifHiCTh 3a0e3meunia rycToTa caiHHs po3caau 70 THC IIT/Ta, IPOTe BUTPATH Ha ITPHU-
noanHs poscaau (Ha 10000 rpH/ra Oibiiie, MOPIBHIHO 13 CaliHHSIM HOPMOFO 50 THC 1IIT/Ta)
CIPUYMHUIIM 3HIDKEHHS peHTabensHOCTi. BukimoueHnsam OyB copt bepneit 38, sxwuit
3a0e3MeYnB ONTUMANBHY YPOXKAiHICT Ta MOKA3HUKH EKOHOMIYHOI e()eKTHBHOCTI 3a T'yc-
TOTH caliHHsg pociuH 50 Trc mT/ra. ToMy, HEOOXI1THO KOHCTaTyBaTh (PakT eKOHOMIYHOT
JOLUIBHOCTI BUPOIIYBATH yCi BKa3aHi COPTH I'yCTOTOO calliHHsg 50 THC mIT/Ta.

BucHoBkun. MakcuManbHUN EKOHOMIYHMHA e(eKT 3a0e3NMeYuB COPT TIOTIOHY
bepneit 38 3a rycroru camigas 50 THCSY POCIMH HA TEKTap i3 HOPMOIO BHECEHHS
J00puB N45P90K90 KT J1.p./ra 3 piBHeM peHTabensHoCcTi 248% Ta copt TepHOMIBChKUI
MEePCIEKTUBHUIN 3a TYCTOTH CafiHHA 50 THUCSY POCIHH HA TEKTap i3 HOPMOIO BHECCHHS

no6pus N, P K kr 1.p./ Ta 3 piBHeM pentabenbHocTi 238%.
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YPOXAMHICTb MNBEPUAIB COHALUHUKY
NP AOBroTPUBAJIOMY 3ACTOCYBAHHIO OGEPUB

Uexmeticmpyk M.I". — k.c.-2.H., C.H.C.,

doueHm kaghedpu 3emnepobecmea ma eepbonozii imeHi O.M. Moxelika,
HepxasHuli biomexHonoziyHul yHieepcumem

BydboHHul B.FO. — K.c.-e.H.,

doueHm kaghedpu 3emnepobecmea ma eepbonozii imeHi O.M. Moxelika,
HepxasHuli 6iomexHonoziyHuUl yHieepcumem

Y emammi naseoeno pesynomamu doszompusanux oocnioxcens (2001-2020 pp.) no eniugy
MIHepanvHux 006pue Ha NpooyKmueHicms 2iopudie conswnuxy. Memoio 0ocniodzcenHs 610
BUBYUMU BNIUG D0B20MPUBANO20 3ACMOCYSAHHS MIHEPATLHUX O0OPUS HA PiGeHb YPOUCATIHOCHI
COHAUHUKY.

OcHO8HI Nonbo8I O0CNIOHCEHHS NPOBOOUNUCA Y BIO0LNI POCTUHHUYMBA MA COPMOBUSUEHHS
Inemumymy pociunnuymea im. B. A. FOp’esa HAAH Yxpainu. Ilonepednux cOHAUWHUKY — nude-
Huysa o3uma. IIpoeedeno nopieHAHHA yPOHCAIHOCMIE KYIbMYpU i3 cepeOHimu no Yxpaini (3a 0anumu
Jepockomemamy). B cepednvomy 3a poku docrioocens (2001-2020 pp.) ioxunents no cepedrbo-
0obosiii memnepamypi cmanosums natoc 2,21 °C. Ilpu ybomy icHye 3HayHa Pi3HUYS 30 MICAYAMU
i pokamu. Biomivaemucsi 3HauHe nomeninis nepiody cepnenv-eepecennv, Ha 2,41-2,21 °C, 6 inwi
Mmicayi niosuwyenns memnepamypu nogimpsa nesnauni — 0,25 °C'y keimnui, 0,70 °C y mpasni, 0,40 °C
y uepsni ma 0,64 °C y aunni micsiyi. Cyma onadie eecemayitino2o nepiody, 8 NOpISHAHHI 3 baeamo-
PpiuHUMU 3HaUeHHAMY Oyna 6 mexcax Hopmu — 305,8 mm npu onmumanvrux nokasnukax 304,6 mm.
Biomiuena cunorha cmpoxamicms y ix HAOX00HCEHHT 3ANIEHCHO 810 POKY MA MICAYLE.

3a nepioo Oocnioxcenv 2001-2020 pp. cepeoHs ypodxcanHicmb COHAUWHUKA CMAHO-
suna 2,71 m/ea. 3a xoumponvHoco eapianmy (6e3 0obpus) — 2,58 m/ea, a npu 6UKOpUCMAaHHI
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MminepanvHux 0oopus — 2,83 m/ea. 3a 2001-2005 pp. — 1,88 m/ea. Buecennsa N, P, K, niosuuyy-
6ano ypooicaunicmov na 0,11 m/za. 3a danumu [epockomemamy cepeowns ypodcaunicms 8 Yrpa-
ini — 1,28 m/ea, abo uma 0,55-0,65 m/za nudicue pezynomamis 0ocniodxcens. 3a 2006-2010 pp.
OMPUMAHO 3a KOHMPOLHO20 éapianmy 2,00 m/ea, a na ¢ouni minepanvhux dobpus — 2,22 m/2a.
TIpubasku 6 nopisHaAHHI 00 cepednboi ypooicatinocmi 6 Yipaini — 0,50 ma 0,72 m/za.

3a 2014-2015 pp. cepeous ypoxcaiinicms 6 docuioi — 4,26 m/ea, 3a KOHMPOILHO2O 6api-
aumy — 3,99 m/ea, a npu 3acmocyeanti minepanvrux 0oopus — 4,52 m/za. o na 1,83 ma
2,36 m/2a suwe 6 nopieHanni 00 oanux [epackomcmamy. ¥ 2016-2018 pp. na konmponi ompu-
mano 2,81 m/ea, sacmocysanns N, P, K. Oyno neepexmusne — npubaexu eiocymui. B moii sce
yac, ye na 0,51 m/za euwe danux Jlepockomecmany.

3anepioo 2019-2020 pp., cepeons yposicaiinicme 6 00cioi— 3,35 m/ea, 3 pisnuyero— 3,16 m/za
3a konwmpomo ma 3,54 m/ea npu 3acmocysanni minepaibHux 0obpus, ma na 1,14 i 1,52 m/ea
suuje cepedHboOepIcasHo2o nokasnuka 3a 2020 p.

Kntouogi cnosa: conswnux, ypoosicaiinicmos, Minepanvhi 006puea, npubasku, n0O200Hi YMOGU.

Tsehmeistruk M.G., Budyonnyi V.Yu. Yield of sunflower hybrids with long-term application
of fertilizers

This article presents the results of long-term research conducted from 2001 to 2020 on the
impact of mineral fertilizers on the productivity of sunflower hybrids. The primary field studies
were carried out in the Department of Crop Production and Variety Research at the V.Ya. Yuriev
Institute of Plant Production of the National Academy of Agrarian Sciences of Ukraine. The
precursor of sunflower is winter wheat. Yield comparisons were made with the national averages
provided by the State Statistics Service. Over the research period (2001-2020), the average
sunflower yield was 2.71 t/ha. In the control variant (without fertilizers), it was 2.58 t/ha, while
the use of mineral fertilizers resulted in a yield of 2.83 t/ha.

For the period 2001-2005, the yield was 1.88 t/ha. The application of N,,P. K, increased
the yield by 0.11 t/ha. According to State Statistics, the average sunflower yleld in Ukraine is
1.28 t/ha, indicating a 0.55-0.65 t/ha lower difference from the research results.

From 2006 to 2010, the control variant yielded 2.00 t/ha, while with mineral fertilizers, it
increased to 2.22 t/ha. The respective additions compared to the national average yield were
0.50 t/ha and 0.72 t/ha.

In 2014-2015, the average yield in the study was 4.26 t/ha, compared to 3.99 t/ha in the
control variant and 4.52 t/ha with mineral fertilizers. These figures are 1.83 t/ha and 2.36 t/ha
higher than State Statistics data.

For the years 2016-2018, the control yielded 2.81 t/ha, and the use of N, P, K,  showed
ineffectiveness with no yield increments. However, this was 0.51 t/ha higher than State Statistics.

During 2019-2020, the average yield in the study was 3.35 t/ha, with 3.16 t/ha difference
with the control and 3.54 t/ha with mineral fertilizers. These values were 1.14 t/ha and 1.52 t/ha
higher than the national average for 2020.

Key words: sunflower, yield, mineral fertilizers, increments, weather conditions.

ITocranoBa mpodiaemu. B 2021 pomni Ykpaina 3i6pana pekopaHuii Bpoxaid COHSII-
HUKY. 3riJHO OQIIHHAX TaHUX BiH ckiaB 16,4 MiIH T (32 HeoIMIHHUME TaHUMH KOM-
nanii Kepnen — 16,9 mMiH T), o Oinblie HiXK Ha 3 MIIH T IEPEBUILMIO OKA3HUK TOTIe-
PEIHBOTO POKY.

3a migcymkamu 2022 KaJleHIapHOTO POKY 3araJIbHUH YKPaTHCHKHIA €KCIIOPT COHSIII-
HHUKOBOI oii ckiaB 4,3 MiH T Ha $5.5 Mapx (B 2021 poui — 5,1 muH T Ha $6,4 Mutp).

B ce3oni 2021/22 3aranbpHe CBiTOBE BUPOOHHMIITBO COHSIIHWUKOBOI OMii 32 TaHUMH
USDA cknaino 19,8 MiTH T y OpiBHSHHI 3 19 MIIH T B IONIEpETHHOMY CE30Hi.

Yactka YkpaiHu B MOOAJIbHOMY €KCIOPTI COHSIITHUKOBOI oJiii B ce3oHi 2021/22
ckinana oimbme 40%.

B 2021 pomui gactka TOII-5 obnacreit (KipoBorpazackka, JHinporneTpoBcbka, Xap-
KiBChKa, 3anopi3bka Ta MuKoIaiBChbKa) B 3arajibHill CTPYKTypi MOCIBHUX ILIOI] COHSII-
HUKY B KpaiHi ckiiana oinsime Hix 40%.

[Mpu Bpoxkai coHAMHUKY B ce30Hi 2022/23 na piHi 10,5 MaH T (3rifHO oQimidHIX
JIAaHKX), 3arajbHa HOTO MPOIO3UIIis Ha YKPAiHChKOMY PHHKY B IIOTOYHOMY CE30Hi CTa-
BHUTb Osin3bKo 13,5 mua T [1-2].
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IMopiBasHO 3 2021-M pokoM, BUPOOHMIITBO OTIMHUX KyAbTYp ¥ 2022-My BOEHHOMY
POIIi 3HU3UIIOCH TI0 BCIX IMOKa3HUKAX.

Haiibinbie y BiICOTKOBOMY BiIHOILIEHHI MOCTPaXKAalo BUPOOHULITBO COHSIIHUKY.
3okpema, 3i0paHi ol 3MeHmwIMch Ha 35% —3 7,1 miH ra 'y 2021-my, 10 4,6 MiH Ta
y 2022-my, 3MeHIUBCS 1 BayoBuit 30ip — 3 17,5 MutH T 10 10 MITH T BiAMOBIAHO. AJie
MUHYJIOpiY 3HU3UIIACK 1 cepeiHs ypokalHicTh —Ha 12%. Skuio B pekopanomy 2021 pori
1ei nokaszHuk OyB Ha piBHI 2,5 T/Ta, T0 'y 2022 p. — 2,2 1/ra. [3].

VY BepecHi-kBiTHI 2022/23 MP VYkpaina excriopryBana 3,8 MIIH T COHSITHHKOBOI
onmii, mo Ha 12% mnepeBullye aHAJOTIYHUN MOKA3HUK MHHYJIOTO ce30oHy. Jlo KiHLs
MOTOYHOTO OJNIMHOTO Ce30HYy (TpaBEeHb-CEepIieHb) YKpaiHa MOXKE EKCIOPTYBATH I
6n3bKo 800 THC. T COHAIIHUKOBOI 011l [4].

AHajni3 ocTaHHiX gocaiTkeHb myouaikanii. EQexTuBHICTS BUKOpHUCTaHHS T00OpUB
3HAYHOIO MipOIO 3aJICKUTH Bif IX BHECEHHS y ONITHMAIGHOMY CITiBBiTHOIICHHI €JIeMEH-
TiB uBIeHHS. Takok moOpuBa Oe3mocepeHhO BIUIMBAIOTH HA SKICTh POCIHHHUIIBKOL
IOPOAYKIi, 3MaTHI 30UIbIIyBaTH MUTOMY Bary Cyxoi pe4yOBUMHM y BETeTaTHBHill macH,
CHPUSIIOTH 3POCTAHHIO BMICTY KHPIB, OUIKIB Ta IHIINX KOPUCHUX PEUOBUH y HACIHHI Ta
3epHi KYJIBTYPHHUX POCIUH |5, 6].

COHALIHUK JTy*e BUOATTUBUI 10 OKUBHOTO PEXUMY TPYHTIB MIOPIBHSIHO 3 IHITMMU
MOJBOBUMH KynbTypaMu. OcobnnBo 6araro BiH BOMpae 3 rpyHTY Kaiiro. s ¢popmy-
BaHHS | T MPOIYKIIT COHSITHUK BUHOCUTH 3 TpyHTY 40-55 Kr a3orty, 15-25 xr docdopy,
100-150 kr kazmiro, 5 Kr cipku Ta 6,6 kr Mardito. [IpoTe He3BaxxarOuu Ha BUCOKUI BUHOC
KaJiIo 3 IPyHTY, COHAIIHAK Ha YOPHO3EMHHUX IPYHTaX OiIBIIOI0 Miporo HOTpe6y€ a3oT-
HUX i (bOC(i)OpHI/Ix no0puB. Takox 3 ypoKaeM COHSIIHUK BUHOCUTD 3 TPYHTY M1Kp0ene-
MEHTH y KiIbKoCTi 23 T 60py, 42 T IuHKY, 12 r Maprasio Ta 7 T Miai Ha 1 T IpomyKIiii.
3a HecTavi a30Ty BpOXKail 3HIKYETHCSI Yepe3 3MEHIICHHS KITBKOCT1 CiM’STHOK Y KOIITHKY.
®dochop crpusie pO3BUTKY KOPEHEBOI CHCTEMH COHSIITHIKY, 3aKIaIaHHIO PEIPOIYKTHB-
HHUX OPTaHiB i3 OUIBIIOI0 KINBKICTIO KBITOK y KOIIMKY. 32 ONTUMANIBHOTO (ochopHOro
’KUBJICHHS TPUIIBHIIIYETHCS PO3BUTOK POCINH, EKOHOMHIIIE BHTPAYAETHCS BOJIOTA,
OinbIIIe HAKOTMYYETHCS OJii B HACIHHI [6].

Po3pobmstroun cucteMy yIOOpPEHHS COHSIIHHKY, BaXJIMBO 3BaXKaTH HAa BUHECEHHS
KyJIETYpOIO €JIEMEHTIB JKUBIICHHS Ta iX HasBHICTH y IpyHTI. s yTBOpeHHs 1 T Bpo-
JKalo, 3a PI3HUMH JIXKEepeJaMH, COHSIIHUK BUKOPHCTOBYE 3aJIe)KHO BiJ €HOTHITYy Ta
yMmoB BupotryBanHs 40...60 xr a3ory, 20...30 xr ¢ocdopy, 96...120 kr kamiro (B cepen-
upomy, 50 kr N, 20 xr P,O,, 100 kr KO, 14 kr MgO i 5,0 kr SO,). Lle y nexinbka pasis
OlybIe, HIXK TIOTIMHAIOTH 3€PHOBI. 3arajbHa KUIbKICTh MaKpOCIEMEHTIB, SIKY CIIOXKH-
Ba€ HaJ3¢MHA Maca COHSIIHUKY 332 BPOXKaHHOCTI 4 T/Ta, cTaHOBUTH Maibke 700 Kr, mo
B TMIEPEBEICHHI Ha CTAaHAAPTHI TyKH JopiBHIOE Maibke 2,0 1/ra. Koau coHSIHUK 301-
paroTh 3a CY4aCHUMH TEXHOJIOTISIMH, Ha ITOJ 3aJHINAETHCS yCsI TUCTOCTeONIOBa Maca
pa3oM i3 00MONIOYEHUMH KoIIUKaMy. ToMy BiJICOTOK NOBEPHEHHS JOCTaTHO BUCOKHUN —
3a PI3HUMHU OIIHKaMH, JJIs a30Ty BiH mepesuinye 50%, dochopy — 40-45%, kamito —
omu3bko 85%, cipku — moHan 60%, kaspiiro — monan 90%, maruito — nonax 60%, Ginb-
IOCTI MiKpoeJieMeHTiB — 0nu3bko 80%. SIKIIO K MOBEpHYTH HA MOJE JIYIIUHHS a0
3011y 3 JIyIIMMHHSA K (pochopHO-KaiiHi 100puBa, BiJICOTOK MOBEpHEHHS Tinbku K,O
MOYKHA JIOBECTH JI0 TToHa] 90%. 11 Toro, mo0 OTpUMATH 3aIllIAaHOBaHY BPOXKAHHICTB,
POCIMHH MarOTh BUKOPHCTOBYBATH HAsIBHI Y IPYHTI 1 IOCTYIHI €l1eMEHTH. A MiCIIsK-
HUBHUM pEIITKaM MO)KHA NPUIUIITH yBary JIMIIE 3 TOUKH 30py Oanancy NPK y rpyHTi
UL HACTYIHHX KYJBTYp. SIKIIO mam’siTaTy, IO COHSNIHHK 3IAaTCH 3aCBOIOBATH KalIii
Ta 1HII eJeMEHTH 13 MHMOOKHX IIapiB Ta aKyMYJIIOBaTH iX 13 MiCISDKHUBHHUMH PEILT-
KaMH y BEpXHIX Iapax IPyHTY, TO, 32 MPaBUIbHUX IiIXOMIB, 1€ 3HAYHUI pe3epB s
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HACTYIHHX KYJIBTYp, OCOOIMBO SKIIO 3BaXKaTH HA JIOCTAaTHHO BY3bKE CITiBBIJHOIICHHS
Mik C ta N y HCISHDKHUBHAX PEIITKAX COHANTHHUKY [7].

Cucremy ynoOpeHHs pOpMYyIOTh 3 BpaxyBaHHAM 0COOIMBOCTEH KOHKPETHUMH IPYH-
TOBO-KJIIMaTHYHUX YMOB, PiBHS IIPOrPaMOBAHOTO BPOXar0, arpOTeXHIYHUX i opraHiza-
IHHO-TOCTIONAPCHKIX YUHHHKIB. A30THI Ta (ocOopHi JOOpUBA il COHANTHHK BUHO-
CUTh 3HAYHO BUIIMMH HOPMaMH, HIX ITiJT 1HIII CLTBCHKOTOCTIONAPChKi KyasTypH [8-10].

V COHSIITHUKY Mepioj1 3aCBOEHHSI IOXKUBHUX PEUOBUH PO3TATHYTHH, TOMY BiH IOTpE-
Oye 1X 3HaYHO OibIe (0COOIMBO Kaii0) HiXK 3¢pHOBI KynbTypHu. i omxepkanHs 1 11
HAaCIHHSI COHSIIITHUK 3aCBOIOE OPIEHTOBHO 5-7 KT azorty, 2,5-2,8 kr dochopy i 12-16 kr
kamifo. Tak, 3a ypoxkaifHocTi 2,1 T/ra HaCiHHS, COHSIIHUK BHHOCHUTH 3 IpyHTY 120 KT
asory, 45 xr docdopy i 235 kr kamiro. A30T PIBHOMIPHO 3aCBOIOETHCS POCITHHAMU
COHAIIHMKY BIpoAoBXk Bererauii. [lounnatoun 3 dasu 3-4 map auCTKIB 1 10 ¢da3u 1Bi-
TiHHS BUKOPUCTOBY€eThCS 70-80% azoTy. OcoOMMBO HEraTHBHO MO3HA4Ya€ThCA HECcTada
a30Ty mix 9ac GpopMyBaHHSA KOIIMKA. Haanmuimok a3oTy 3MEHIIye BMICT OJIii, IPU3BO-
JIUTH IO HAJMIPHOTO BETeTaTUBHOIO pocTy [11].

Ha dopHo3emax, Jie BUCOKHN BMICT JOCTYITHOTO Kajlito B IPYHTi, 0COOINBO edek-
THBHI a30THI Ta ¢ocdopHi nodbpusa — N, P Ha iHImmMX rpyHTax BHOCSTH ITOBHE

45-60_ 45-60°
noopuso N,. P, K ®DocdopHi Ta KajdiiHi 10OpUBa 3aCTOCOBYIOTH il OPaHKY,

a30THI HaBeggg gf;OK;ﬁé%MBauim. Yacrtuny azory (N 20) MOYKHA TTEPEHECTH JJIS TTiJ[KHUB-
nenHs. COHSIIHUK Jy’Ke 4yTIIMBUH 10 HecTadi 60py, 0COOIMBO TIPH HECTadi BOJIOTH 1 Ha
kapOoHaTHUX IpyHTax [12-13].

VY mocymuuBHi piK IIOrojla iCTOTHO OOMEXYye Peakiilo KyIbTyp Ha 3aCTOCYBaHHS
azory. [IpoTe COHSIIHUK y MOPIBHAHHI 3 03UMOIO IMIICHHIICIO 1 KyKYPYI3010 MOTpedye
Ha 50% menule a30THUX 100puB. He pexomenyeThest BHOCUTH Oinbine N o Kr/ra JI.p.
HaBiTh Ha OIAHUX a30TOM IPYHTaX, TOMY IIO II€ IPU3BOAUTH A0 MEPEPOCTAHHS, BUIIS-
TaHHA 1 BIICYyTHOCTI TpHOaBKU BpoxkaitHOCTI. OCTaHHIM YacOM ITiJI COHSIITHUK B 3aJI€XK-
HOCTI BiJI IPUPOTHO-KIIIMATUYHOI 30HHU 1031 100puB uis [lomiccs 3a3Buuail cKiiaaoTh
[14-15].

IMocranoBa 3aBnanHs. MeTor0 J0c/aif:KeHHsI OyT0 BHBYUTH BIUIMB TOBTOTPHBA-
JIOTO 3aCTOCYBaHHS MiHEpaJIIbHUX JOOPUB Ha PiBEHb YPOXKAHHOCTI COHAIIHHUKY.

Marepianu i MeToanka aociaigmxeHb. OCHOBHI MONBOBI JOCIIKSHHS MIPOBOJH-
mucst B iepion 2001-2020 pp., y BiIUTI pOCIMHHUIITBA Ta COPTOBUBUCHHS [HCTUTYTY
pocnunaunTBa iM. B. f. FOp’eBa HAAH VYkpainu.

[omepeTHUK COHSAUIHUKY — MIIEHUIIT 03UMa.

IpyHT — mmbGOKUi CIaGOBUITYTyBaHUM YOPHO3EM i3 3€PHHCTOI0 CTPYKTYpoOr. Bin
XapaKTePU3YEThCS TAKUMU arpoXiMiYHUMHU MTOKa3HUKaMU: BMICT rymycy — 5,8%; pH —
5,8; rizponiTHyHa KUCIOTHICTH — 3,29 Mmr/ekB. Ha 100 r rpyHTY. 3anacu HOXKUBHIX PEU0-
BHH Ha KOHTpOJIi 6e3 1o6puB: a3ot — 132 Mr/kr, hochop — 104 mr/kr, kamiit — 128 mr/kr;
Ha (oHax i3 3acTocyBaHHAM MiHepanbhux 106puB (N, P, K, ): azor — 130-140 mr/kr,
tochop — 180-200 mr/kr, kamiit — 170-190 Mr/kr rpyHTY.

B cepennpomy 3a poxu mocmikerb (2001-2020 pp.) BIIXWICHHS 10 CEpEAHBO-
J000Bii Temneparypi craHoBuTh mtoc 2,21 °C. Ilpu upoMy icHye 3HayHa pi3HUL 32
MICSISIMH 1 pokamu. BinmMidaeThcs 3HaUHe MOTETUTIHHS MEePioAy ceplieHb-BepeceHb, Ha
2,41-2,21 °C, B iHOI Micsmi MiABUINEHHs TeMIieparypu noBitps He3HauHi — 0,25 °C
y kBiTHi, 0,70 °C y TpasHi, 0,40 °C y uepsHi Ta 0,64 °C y numHi micsi.

3HauHO OinbIIi PO30LKHOCTI BIAMIUCHO IO POKaxX JOCTiKeHb. Tak, cepleHb-Be-
peceHb 3a BCi POKH JIOCHIDKEHb OyaM TEILIIIAMHU B MOPIBHAHHI 3 GaraTopiyHUMH
nokasHukamu Ha 0,4-7,4 °C. Jly>xe BellMKa CTPOKATICTh 3a TeMIIEPaTypHUM MOKa3HH-
KOM BiJIMI4a€ThCsl y BECHSHO-JIITHIH mepion. Tak, KBITEHb MicCsIb, OyB IPOXOJIOJHILITHM
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ONTHUMANBHUX 3Ha4eHb 5 pokiB i3 17 (2004 — na 0,7; 2007 — na 1,3; 2009 — Ha 7,9,
2011 —na 1,4; 2020 — na 1,3 °C).

TpaBenb OUTbII MPOXOJIOAHUM 6 POKiB 1 3HauHO TerimuM — 11 pokis, B cepen-
HbOMY — +0,7-4,9 °C. AHasioriuHa CUTyalis i Mo iHIUX MiCSIX.

OxkpiM Temreparypu TOBITps HaI3BUYAHHO BEIHWKE 3HAYCHHS IUIS POCTY 1 poO3-
BUTKY POCJIMH Ta CBOEYACHOTO MPOXODKEHHS (a3 i sk pes3ynsTar (GOpMyBaHHS MpPO-
JYKTUBHOCTI Ma€ KUTbKICTh OMafiB 3a mepion Bererarii. Tak, B cepeHbOMY 332 POKH
JIOCITI/PKEHb CyMa OTa/IiB BETeTaIifHOTO MEPioy, B MOPIBHIHHI 3 0araTopidyHUMH 3Ha-
yeHHsIMHU Oyna B Mexxax HopMu — 305,8 MM MpH onTUMallbHUX MOKa3HuKax 304,6 M.
BinMmivueHa cuiibHa CTPOKATICTh Y X HAJIXOKEHH1 3aJIeXKHO BT poKy Ta micsmiB. Hemo-
CTaTHS KUTBKICTH BOJIOTH BiaMivanacs B 9 pokax (Bix 14,3 mm y 2007 p. mo 168,1 Mm
y 2018 p.), a HAATUILIOK — BIANOBITHO y 8 pokax, 3 konuBaHHsIMHU Bifg 41,1 mm y 2020 p
1o 251,8 mm y 2011 p.

KBiTeHb Mics1b OyB 13 HeToCTaTHIM 3BOJIOKeHHIM B 10 pokax i3 17, 3HHKEHHS KiJib-
KOCTI OMaJiiB, B IOPiBHSIHHI 3 OaraTopiyHUMH Moka3Hukamu Bix 9,8 mo 34,4 mM. B Toi
e Jac 7 pOKiB B KBiTHI Oyiu OuTbIn BojoruMu — Ha 5,5 — 40,2 MM BignosigHo. Kpim
TOTO CiM POKIB 3 OYJIM MEHII 3BOJIO’KEHI 1 B TPaBHI MICSIIi, 8 POKiB — OUTBIII 3BOJIOKEHI —
Ha 20,3-132,4 mM. ToOTO 32 OCTaHHI POKM BCE YACTILE CIIOCTEPIraeThCsl HEAOCTATHS
KUTBKICTh OMaJIiB B MIOCIBHUN Ta MICISIMIOCIBHUH MEPIoAX IS SIpUX ONMHHHUX KYIBTYD,
B TOMY YHCJII 1 COHSIIHUKY. B iHII Micsii (4epBeHb — BepeceHb) CIIOCTEPIraeThCs aHa-
JIOTi4YHA 3aKOHOMIpPHICTh — B OUIBLIOCTI POKIB HENOCTATHS KUIBKICTH OMAliB MiJ 4Yac
BereTanii KyJIbTypH, OCOOINBO 32 CEpPIIEHb 1 BEpEeCeHb.

OKpiM KUTBKOCTI OTa/IiB BaXKJIMBE 3HAUCHHS Ma€ iX PO3MOIUT MO MICAIAX B Mepiof
Bererallii. B cepeqHpoMy 3a pOKH JOCIHIKEeHb JiBa Micsii OyJy i3 MEHIIOK KUTBKICTIO
OTIa/1iB OPIBHSAHO 3 OaraTopiYHUMU 3HAYCHHSIMH, I1€ KBiTeHb — 9,5% mpu HopMi 11,7%
ta gunenb — 20,5 1 23,5% BianoBiaHO. Y 4epBHI MicCAIll KUTbKICTh OMAaJ(iB BHIIE OITH-
MaJbHUX TOKa3HUKIB — 25,4 potu 20,8% B iHmi micsui po3nofin onanis OyB 01u3b-
KHH JI0 ONITUMYMY.

Pe3ysnbraT Ta 00roBopeHHs. J{oCIiKEHHS IPOBOIIIIN CEPisIMHU, 3T1THO 3aBIaHb
I[MHA. 3a mepiox mocmimkens 2001-2020 pp. cepenHs ypokalHICTh COHSIIHUKA CTa-
HoBmJa 2,71 1/ra. 3a KOHTPOIBHOTO BapiaHTy (0e3 moOpuB) — 2,58 T/ra, a MpH BHKO-
pHCTaHHI MiHepabHUX 100puB — 2,83 T/ra. Y cepennpomy 3a 2001-2005 pp. cepemust
ypoXalHICTh B Jociini craHoBmwia 1,88 T/ra. YpoxaiHICTh KyJbTYpH 3a KOHTPOJb-
Horo BapiaHty (6e3 n00puB) Oyna B mexax 1,83 T/ra (puc. 1). 3acTocyBaHHS MiHe-
panbHux 100puB y po3i N, P, K. ' HigBuILyBano ypoxkaiHiCTh IiOpUIiB COHSIIHUKY
y 2001-2005 pp. y cepenapomy Ha 0,11 T/ra. B To# ke yac, 3a manumu Jlep>kkomcrary
(puc. 2) cepenHs ypoxxaitHiCTh KynbTypH B YkpaiHi craHoBuna 1,28 1/ra, abo Ha 0,55-
0,65 T/ra HIDKYE Pe3yNbTATIB JOCTIKEHb [16].

3a mepion 2002-2004 pp. KOHTpONBHUIT BapiaHT 3abe3neunB oTpuManHs 2,17 T/ra,
a 3aCTOCYBAHHS MiHEPAIBbHUX TOOPUB — JO3BOJIHIIO MiBHIUTH YPOXKAHHICTh KyJIBTYPH
na 0,23 t/ra — 10 2,83 1/Ta.

3a HactynHuil nepion nociuimkeHs 2006-2010 pp. cepenHs ypoxKaiHICTh COHSII-
HHUKa cTaHoBmia 2, 11 T/ra — mpu ypoxxaifHOCTI 3a KOHTpoibHOTO Bapianty 2,00 1/ra,
a Ha (oHI MiHepaJbHUX 10oOpuB — 2,22 T/ra. IIpnbaBKu B MOPIBHSAHHI 0 CEPEeIHBOI
ypoxaitHocti B Ykpaini — 0,50 ta 0,72 1/ra.

3a mepiox 2006-2008 pp. cepenHs ypokailHICTh COHSIIHUKY B JOCTITaxX CKIiaya
2,59 t/ra — 2,48 T/ra Ha KOHTpOMi, 3 mpubaBkoro 0,21 T/ra Ha QoHI 3acTOCYyBaHHS
N,,P,,K,, y 2011-2013 pp. Binnosixuo — 2,38 1/ra, 2,24 ta 0,28 1/ra.

307 30
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Puc. 2. Vpoorcaiinicmo 2ibpudie COHAUHUKY 3 OQHUMU
epoicasrozo komimemy cmamucmuru Ykpainu, m/2a.

Ilepiox mocmimxens 2014-2015 pp. OyB HAHOIIBII MPOAYKTUBHUM ISl KYJIBTYpH —
cepeqHs ypOKaiHICTh B Hociiai ckinana 4,26 1/ra, IpH 1bOMY, 32 KOHTPOJIBHOTO Bapi-
anTy (06e3 moOpuB) orpumano 3,99 T/ra HACiHHS, a TPU 3aCTOCYBaHHI MiHEpaJIbHUX
nobpuB — 4,52 1/ra. 3a manumu Jlep>KKoMcTary, cepeqHsl ypOKaHHICTh COHSITHHUKY
B YkpaiHi, y 2015 p. cknana 2,16 1/ra, mo Ha 1,83 Ta 2,36 T/ra MeHIIe HiX y BapiaHTax
JIOCIIJUKEHD.

3a 2016-2018 pp. ypoxaifHiCTh HAaciHHA Ha HeygoOpeHoMy (OHI CTaHOBHIIA
2,81 T/ra, B ek nepiox 3acrocysanns N, P, K. B mepennocisHy KynsTuBaito 0yino
HeeeKTUBHE — IPUOABKY Bix J0OpHUB — BiACYTHI. B Toii xe yac, e Ha 0,51 1/ra BuIe
naHux Jlep>kkoMcrary.

Jocutb epexTuBHUM Oyiio BUPOLIYBaHHS COHSIIHKKY i 3a nepiox 2019-2020 pp.,
cepenHs ypoxaiHicTh B qociiai — 3,35 T/ra, 3 pizHurero — 3,16 T/ra 3a KOHTPOJIO Ta
3,54 T/ra ipu 3acTOCYBaHHI MiHepaJlbHUX 100pHB, Ta Ha 1,14 1 1,52 T/ra BHIIe cepen-
HBOJIEPKABHOTO MOKa3HuKa 3a 2020 p.
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AHaNi3yloud OTpUMaHi pe3yJdbTaTH Ta POOJSYM MPOTHO3 HA MEPCIEKTHUBY (IUB.
puc. 1), MOXXeMO CTBEpIUKYBaTH MPO TMONANbIIE 3pPOCTaHHSA PIBHSI YPOXKAWHOCTI
KyJIBTYpH 32 000X (DOHIB JKMBJIEHHs. 32 KOHTPOJBHOTO BapiaHTy PIBHSIHHS perpecii
Mae Bunaa: y = 0,2173x + 1,607, a Ha (oHi 3acTOCYBaHHS MiHEPAJIbLHUX NOOPUB —
y = 0,2383x + 1,7556. Take miIBUIICHHSA MPOTYKTUBHOCTI KYJIBTYPH JNOCSTAETHCS 32
PaxXyHOK HOBHX BUCOKONPOAYKTUBHUX 1 CTIHKHX JIO HECTIPUATIUBUX (DAKTOPIB riOPHUIIB.

BucnoBku. 3a nepion gociimkerb 2001-2020 pp. cepenHs ypoXKaiHICTh COHSIII-
HUKa cTaHoBWiIa 2,71 T/ra. 3a KOHTPOJIBHOTO BapiaHTy (0e3 1o0puB) — 2,58 T/ra, a npu
BUKOPUCTaHHI MiHepaJIbHUX N00puB — 2,83 T/ra. 3a 2001-2005 pp. — 1,88 T/ra. 3acto-
CyBaHHs MiHepanbHUX 100puB y 1031 N, P, K. ' minsuntyBano ypoxkaidHiCTh riOpuiis
cousmHUKy Ha 0,11 T/ra. 3a manuMu Jlep>KKOMCTaTy CepeiHs ypoxKalHICTh KyIbTYpH
B Ykpaini cranosuna 1,28 1/ra, abo Ha 0,55-0,65 T/ra HIKYE Pe3yabTaTiB AOCTIIKEHb.
2006-2010 pp. B cepeaubomy oTpumano 2, 11 T/ra — npu yporkaiiHOCTi 32 KOHTPOJIEHOTO
Bapianty 2,00 1/ra, a Ha QoHi MiHepanbHUX n100puB — 2,22 T/ra. [IpubaBku B moOpiB-
HSHHI IO CepeaHboi ypokaitHocTi B Yipaini — 0,50 ta 0,72 T/ra.

3a 2014-2015 pp. cepenns ypoxaiHicTh B gocmiai — 4,26 T/ra, 32 KOHTPOJIBHOTO
Bapianty — 3,99 T/ra, a npu 3acTOCYyBaHHI MiHepaJlbHUX N00puB — 4,52 T/ra. {0 Ha
1,83 Ta 2,36 1/ra BUIlle B MOPIBHSAHHI 0 JaHUX I[Cp)KKOMCTaTy VY 2016-2018 pp. Ha
Heyz[06peH0My (1)0H1 orpumano 2,81 1/ra, 3actocysanns N, P, K. 6yno neeexrupre —
npubaBKy BiACyTHI. B To# e dac, e Ha 0,51 T/ra Bumie nanux /lepxxkomcrary.

3a mepion 2019-2020 pp., cepenus ypomaﬁHiCTb B ociiai — 3,35 1/ra, 3 pi3HUIEI0 —
3,16 1/ra 3a kOHTpOIIO Ta 3,54 T/ra IpH 3aCTOCYBaHHI MiHEepalIbHUX 100pUB, Ta Ha 1,14
11,52 1/ra BHIE cepenaHbOAEP)KABHOTO NOKa3HUKa 3a 2020 p.
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PAUIOHAJIbHICTb BUKOPUCTAHHA PECYPCIB NOCIBAMU
roPOXY OBOYEBOI'O 3AJIEXXHO BI OCHOBHOIO OB6POBITKY
FPYHTY TA ®OHIB XUBJIEHHA HA NMIBAHI YKPAIHU

LWenens A.B. — k.c.-2.H.,
douyeHm kaghedpu 3emnepobecmea,
XepcoHcbKuli depxxasHuULll azpapHO-€KOHOMIYHUL yHieepcumem

Y ecmammi nasedeno pesynomamu 00HOPIUHO2O NOILOBO2O OOCHIOY, AKI OVIU BUKOPUCHAHHI
07151 pO3PAXYHKY NOKA3HUKIE BUMPAM Pecypcie npu Upowy8anti 20poxy ogouesozo. Tax, supob-
HUYL GUMPAMU HA 8UPOULYBAHHS 20POXY 06804e8020 ckaadanu 11411-12483 epu./ea, npuwomy npu
opanyi 6oy 6ynu suwumu, 6 cepeonvomy na 1000 epn./2a, nopienano 3 komoinosanum 06podim-
Kom. Brecenns minepanehux 006pus y 0osi N, P, npuzeoouio 00 3akOHOMipHO20 3pOCmanHs
sumpam, 6 cepeonvomy na 2700 eph./2a. Mirtmansnoro cobisapmicmio 3epHa Kynbmypu
¥ docnidi Oye eapianm énecenna minepanbnux 00opue 0o3ow NP, nio xombinosanuil 0opooi-
mok ma opanky — mpoxu 6invwe 7000 epn./m. B pesynomami, 8necenHs MiHepanbHUX 00OpUS
dosot0 NP, 0o3eomuno ompumamu maxcumanbrul ymosuuti npubymox — maiisice 2000 epn/ea.
Kpim yvoco, minimanvui 3nauenns eumpam enepeii Oynu y eapianmi 6e3 6HeCeHHs MIHepalbHUX
0obpus — 33,25-39,93 muc. M/{oc/ea. Buecenia mineparvnux dobpus y 003i N P, npuzeoouno
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00 3pocmanns eumpam enepeii Ha 11,14-14,47 muc. M/xc/2a. Tax, 3acmocy8anHs OpauKu Ha
20-22 cm 8UMA2AN0 MAKCUMATLHUX UMPAm eHepeii 6 00CHiol — 8 CepeOHbOMY N0 OHAX HCUB-
nenns 45,5 muc. M/ic/ea, a kombino8aHuil 06pOOIMOK IPYHMY HA MY HC 2AUOUHY NPUZEOOUE OO
3MEHUEHHS eHeP2OBUMPAm — 8 CepeOHbOMY no QoHax scuerenns 40,5 muc. M/]c/2a. Makcu-
ManbHUil npupicm exepeii 0y8 ompumMaruil npu 6HeCeHHI MIHEPAIbHUX 000pPUE K NPU 3ACMOCY-
6aHHI opanku — 5,45, max i y eapianmi KoMOIHO8aH020 00pobImKy tpyHmy — 5,23 muc. M/xc/2a.
Enepeemuunuii koeiyicHm mexnonozii 6upouy8amnHs 20poxy y Hauomy 00Ciol Oy8 HUZLKUM, WO
no8 si3ame 3 PiGHEeM 8PONCAUHOCME KYIbMYPU | 3Haxo0uscs 6in y oianasoui 1,09-1,12. Oxynuicme
3epHom Kynemypu 1 K2 6Hecenux MIHepaibHux 000pus nid 0CHOSHUUL 0OPOOIMOK IPpyHmMY Y 0031
NP, ckrana 3,13 ke y eapianmi sacmocyeanis opanku na 20-22 cm ma 4,07 ke npu 3acmo-
cy8anHi kombinosanozo 06pobimky na 20-22 cm. Illooo eumpam eonocu Ha gopmysanus 1 m
3epHa Kynemypu (koe@giyicnmy 6000CHONCUBAHHS) MIHIMATLHI 3HAYEHHS YbO2O PO3PAXOBAHO20
NOKA3HUKA OY1U OMPUMAHI Y 8apianmi HeCeHHs MIHepaIbHUX 000pug y 003i N, 6(§P nio OpamKy
Ha 20-22 cm — 1056 m3/m, a makcumanoHi sumpamu 60102U y HAUOMy 00CAiOi — 553 w¥/m oynu
PO3PAx06ani 0isi KOMOIHOBAH020 0OPOOIMKY, Oe MIHepAaNbHI 00OPUBA He BHOCUIU.

Kniouogi cnoea: 2opox ogouesuil, hoHu dcusnenns, 3axoo0u 0CHOBHO20 0OPOOIMKY TpYHMY,
VPOOICAliHICb, KOeDIYiEHM 6000CNONCUBAHHS, OKYIHICb MIHEPATIbHUX O0OPUE, EKOHOMIUHA MA
eHepeemuyHa eqheKmusHicmo.

Shepel A.V. Rationality of use of resources with vegetable peas crops depends on main
tillage and food backgrounds in Southern Ukraine

The article presents the results of a one-year field experiment, which were used to calculate
the indicators of resource consumption when growing green peas. Thus, the production costs for
growing green peas were 11,411-12,483 UAH/ha, and with plowing they were higher, on average
by 1,000 UAH/ha, compared to combined cultivation. Application of mineral fertilizers in a dose
of N60P90 led to a natural increase in costs, on average by 2700 UAH/ha. The minimum cost of
crop grain in the experiment was the option of applying mineral fertilizers with a dose of N60P90
for combined cultivation and plowing — a little more than UAH 7,000/t. As a result, application
of mineral fertilizers with a dose of N60P90 made it possible to obtain the maximum conditional
profit — almost UAH 2,000/ha. In addition, the minimum values of energy consumption were
in the version without the introduction of mineral fertilizers — 33.25-39.93 thousand MJ/ha.
Application of mineral fertilizers in a dose of N60P90 led to an increase in energy consumption
by 11.14-14.47 thousand MJ/ha. Thus, the use of plowing at 20-22 cm required the maximum
energy consumption in the experiment — on average 45.5 thousand MJ/ha according to the
nutrition backgrounds, and the combined tillage to the same depth led to a decrease in energy
consumption — on average according to the nutrition backgrounds 40, 5 thousand MJ/ha. The
maximum increase in energy was obtained with the application of mineral fertilizers, both when
using plowing — 5.45, and in the variant of combined tillage — 5.23 thousand MJ/ha. The energy
coefficient of the pea growing technology in our experiment was low, which is related to the level
of crop yield and was in the range of 1.09-1.12. The payback of 1 kg of applied mineral fertilizers
for the main tillage of the soil in the N60P90 dose was 3.13 kg in the case of plowing at 20-22 cm
and 4.07 kg at the application of combined tillage at 20-22 cm. Regarding moisture consumption
for the formation of 1 t of crop grain (water consumption coefficient), the minimum values of
this calculated indicator were obtained in the variant of applying mineral fertilizers in a dose of
N60P90 under plowing at 20-22 cm — 1056 m*/t, and the maximum moisture consumption in our
experiment — 1553 m%/t were calculated for combined cultivation, where mineral fertilizers were
not applied.

Key words: vegetable peas, nutrition backgrounds, measures of basic tillage, yield, water
consumption rate, payback of mineral fertilizers, economic and energy efficiency.

IMocranoBka mpoodsemn. B yMmoBax TOBapHOTO BUPOOHHIITBA 30LTBIICHHS JTOXOIIB
€ OYECBUJTHOKO METOFO JIsUTLHOCTI MignpueMcTBa. JlocAarTa il MOXXIIMBO, JIUIIE BUPOIILY-
I04H CIIBCHKOTOCTIONAPCHKY MPOAYKIIIO, IKa Ma€ MOMUT Ha puHKY. Lle o3Hauae, 110 3a710-
BOJICHHSI BIIACHUX IHTEpECiB KOMIIaHii, OpraHizallii HEeMOXKIJIUBO 0€3 3aJI0BOJICHHS 1HTe-
peciB iHIMX cy0’ekTiB puHKY. OTXe, «palliOHaJIbHOI BapTO BBAXKATH AiSIBHICTD, LIO
MIPUBOIIUTH JI0 3aTPeOyBAHOTO PE3YJbTATy. 3AIICKHO BiJI JOCATHEHHS METH JisUIbHICTh
MPUKAHATO PO3AUIATH Ha palliOHAJIbHY — TaKy, 110 3a IEBHUX YMOB IIPUBOJUTH J0 METH,
HepallioHabHY — SIKa He MPUBOAMTH 10 Hel, ippallioHaNbHy — IO BiABOAUTH BiJ METH»
[1]. Tomyk parioHaJbHOCTI — 1€ YCBIMOMIICHHI MOIITYK TaKOl TapMOHii Yepe3 MOXKITHU-
BICTH JUISI TOBApOBHUPOOHMKIB CIIIB CTaBISATH PiBHI BPOXKAWHOCTI KyNbTyp 3 BUTPaTaMU
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Ha IX BUPOIIYBaHHA. TakUM Pi3HOIJIAHOBUM BH3HAYECHHSIM PAIliOHAIBHOCTI MU XOTLIH
MOSICHUTH Ha3BY HAIIOI CTaTTi, ¢ IPEACTABWIN PE3yIBTaTH PO3PAXYHKIB ITOKA3HUKIB
BUTpAT MPUPOJHHX, MaTePialbHIX, (PiHAHCOBHUX Ta CHEPIETUIHUX PECYPCIB IIPH BUPO-
IIIyBaHHI TOPOXY OBOYEBOTO HA MiBIHI YKpaiHH.

AHaJi3 ocTaHHIX JocaiaxKeHb i myOaikanii. Y ekoHOMIYHOMY CIIOBHUKY [2] Tep-
MiH «EKOHOMiuHa €(EKTHUBHICTb» HABOAUTHCS K «EKOHOMIYHA €(DEeKTUBHICTH YIPaB-
TiHHS BUpOOHUITBOM (aHTI. production management economic efficiency) — pe3ynb-
TaT ASUTLHOCTI CHCTEMHU YIIPABIIHHS, SIKUH 3a0e31neuye QOCSITHEHHS IJIeH, 1110 CTOSTh
nepes; 00’€KTOM YIpaBIiHHS, 3a HaMEHIINX BHUTpar.» EKoHOMIUHA e(peKTHBHICTh
BUPOOHHIITBA 3€pHA C.-T. KYJIBTypPH XapaKTePU3YETHCS CHCTEMOIO TAKUX MOKA3HUKIB, 5K
ypOXKaliHICTh, BAPTiCTh BaJIOBOT MPOAYKIIii, COOIBAPTICTH MPOAYKILiT, IliHA peaizarii 1 T
3epHa, NpuOyTOK Ha 1 T 3epHa i Ha 1 ra mociBHOI MJIOLIi, piBeHb peHTa0eIbHOCTI [3].

Enepretnuna eeKTUBHICTE BUPOOHHUITBA HMPOAYKIII POCIMHHHUIITBA TOCSATAETHCS
IUIIXOM ONTHMI3allil CYKyITHUX BHTPAT €HEpPril 3 pO3paxyHKy Ha ONUHHIIIO MPOMYKIii
abo 3emenpHOT 1ol B 00po0iTKy [4, 5].

ExoHOMIYHA Ta €HEpreTHYHA OIiHKA PEe3yNbTaTiB IOJBOBUX JOCITIDKEHb B Cydac-
HUX YMOBaX Ma€ BEJIWKE 3HAYCHHS. BapTo 3a3HaunTH, M0 OCTaHHIM YacoM B YKpaiHi,
y 3B 43Ky 3 Bil{HOIO, 3Ha4YHO MiABHIIMIACS TOTpeda y piHAHCOBHUX pecypcax, o Mo3Ha-
YIJIOCH Ha 301TBIIEHH] BUTPAT HAa BUPOIIYBaHHS C.-T. KYJIBTYp 1 CyTTEBOMY 3MEHIIICHH]
npuOyYTKIB BiJ TX peaizariii a To i 30uTkiB [6]. B yMoBax BiitHu B YKpaiHi, KOJIH TOJIOB-
HOI0 METOI0 € 30epexeHHs] MaTepialibHO-TEXHIUHOI 0a3u rocrnofapcTBa, HEOOXiTHO
YMOBOIO JisUTEHOCTI KOXKHOTO C.-T. TIANPHEMCTBA € IMiIBUIICHHS €(heKTUBHOCTI BUPOO-
HUNTBa. be3nocepeaHpo Al BUpOOHUIITBA TOPOXY OBOYEBOTO, SIK ONHIET 3 MPOBITHUX
3a BAJIOBUM BUPOOHMIITBOM OBOUYEBUX KYJIBTYP MOXKHA 3allPOTIOHYBATH BUKOPUCTAHHS
BHCOKOTIPOJYKTUBHUX COPTIB BITYM3HSHOI CEJIEKIIIi, 1110 TAF0Th BUCOKI BpOXKal 3a HA3b-
KX MarepialbHUX 3arpar Takux sk I'epmec, [lerac, Cenena Tta inm [7]. ExoHOMiuHA
e(heKTUBHICTh BHUPOIYBAaHHS BKAa3aHUX COPTIB FOPOXY OBOYEBOTO 3AJEXKHUTh BiJ ypo-
KAMHOCTI 3epHa KyJIbTYpH, HOTO IIHW peaii3allii, a TaKoXK BiJ BEJIMYUHH 3MEHIIICHHS
BHUTpAT HAa BUPOIyBaHHS [§].

ITocranoBka 3aBiaHHs. SIK BiTOMO, 10 pecypciB, sIKi MOTPiOHI AT BUPOIYBaHHS
CLITBCBKOTOCTIONIAPCHKHUX KYJIBTYP, BIIHOCSTH HACTYITHI: TPUPONHi (BOJOra, MPUPOIAHA
POAIOYICTh IPYHTY), MaTepianbHi (MiHepanbHi J0OpHBa, CUIBCHKOIOCHOJApChKa TeX-
HiKa, 3aCO0M 3aXHCTy POCIHUH TOIIO), (hiHAaHCOBI (MOTPiOHI IPOIIOBI pecypcH Ha BHPO-
IIyBaHHS C.-T. KyJBTYp) & TAKOXK TPYAOBI pecypcH (Ipalls MeXaHi3aTopiB, CIIEIaTiCTiB
Ta IHIIMX NpaliBHUKIB) [9]. [ MOBHOLIHHOI OL[IHKY BIUIMBY BHECEHUX MiHEpaJbHUX
JOOpHB Mif pi3Hi 3aX0IU OCHOBHOTO 00pOOITKY IPYHTY IPH BUPOILYBaHHI TOPOXY OBO-
YyeBoro Oyiia 3alporOHOBaHA HACTYITHA METa — Ha MIJICTaBl OTPUMAaHUX y MOJLOBOMY
JOCIiAl pe3yibTaTiB 1 MPOBEACHUX MONANBIIUX PO3PaxXyHKIB 3pOOUTH BUCHOBKU IO
panioHaIbHOCTI 3aCTOCYBAHHS IPUHOMIB BHPOIIYBAHHS KYJIBTYPH.

Bukian ocHoBHOro marepiany gociaimkeHHs. EQeKkTHBHICTE BUPOOHUYOT JisliThb-
HOCTI — 1€ AKICHA XapaKTEepUCTHKa TrocriofapioBaHH. [1i/1 ekoOHOMIYHOIO €EeKTUBHICTIO
BUPOOHHIITBA PO3YMI€THCS CTYIIiHb BUKOPHUCTAHHS BUPOOHUYIOTO IIOTEHITIATTY, 10 BUSB-
JISIETHCS CIIBBIAHOIICHHSIM PE3yJbTaTiB 1 BUTPAT BUPOOHUIITBA. UNM BHIIE pEe3yNIbTaT
MpU TUX K€ MOHECEHHX BUTpaTax, YMM LIBUALIE BiH 3pOCTA€ B PO3PAXyHKY Ha OIH-
HUIIO BUTpAT MOTPiOHOI mpari, abo HaBMAaKKU: YUM MEHIIE OyJ0 BHTPAT HA OAWHHIIO
BHPOIICHOT MPOAYKIIii, THM BUIIOK € eeKTUBHICTh BUpoOHUITBa [10, 11, 14].

3a pe3ynbTaraMM HamUX PO3PAXyHKIB TMOKAa3HUKIB EKOHOMIYHOI e(eKTHB-
HocTi (Tabm. 1) Oynmu oTpmMaHi MOCHTH IOCEpenHi MOKAa3HWKH, SKi IOB’sI3aHi, Ha
HaIly TyMKY, 3 HH3BKIMH PIBHSAMH BPOKaHOCTI 3epHa KyJABTYPH Ta LIHOIO HOTO
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peanizarii. Tak, BUpoOHUYI BUTPAaTH HAa BHPOIIYBAHHS TOPOXY OBOYEBOTO CKJIANAIH
11411-12483 rpH./ra, mpuUOMy NIPH OPAHIII BOHH OyJH BHIIUMH, B CEpEIHHOMY Ha
1000 rpH./ra, moOpiBHSAHO 3 KOMOIHOBaHHUM O00OpOOiITKOM. BHeceHHS MiHepalbHUX
no6puB y 1031 N, P, npU3BOAMIIO 10 32aKOHOMIPHOTO 3pOCTaHHs BUTPAT, B CEPEAHBOMY
Ha 2700 rpa/ra. MiHIMaIbHOIO COOIBApTICTIO 3epHA KYIBTYpH Y JOCHiaI OyB Bapi-
aHT BHECEHHSI MiHEpaJIbHUX JOOPHUB 103010 N60P90 miJ] KOMOIHOBaHHUH OOpPOOITOK Ta
opaHky — Tpoxu 6inbine 7000 rpH./T.

Tabmums 1
IMoka3HMKH eKOHOMIYHOI e(peKTUBHOCTI BUPOLIYBAHHS TOPOXY 0BOYEBOI0
y noaboBomy gocaini, 2021 p.

Opanka Komo6inoBanuii 06podiTox
T\ C— Ha 20-22 cm. Ha 20-22 cm.

Hol;;i[ o | NgPy, | Besnoopus | NP,
YpoxaiinicTs, T/ra 1,68 2,15 1,40 2,01
BapricTh BanoBoi MpoayKIlii, rpH./Ta 13440 17200 11200 16080
BupoOuuyi BUTpaTH, TpH./Ta 12483 15241 11411 14087
CobiBapricts 1 T, rpH 7430 7088 8150 7008
‘YMoBHU# puOyTOK, TPH./Ta 957 1959 211 1993
PiBens penradenbHOCTI, % 7,7 12,9 -1,8 14,1

B pe3synbrari, BHECEHHS MiHEpanbHUX J100pHB 103010 N P/ 103B0MMIO OTpUMATH
MaKCHUMAaJIbHUH YMOBHHM MpuOyToK — Maibke 2000 rpu/ra. OcTaHHIA pO3paxoBaHHUN
MOKA3HUK E€KOHOMIUHOI e()EeKTHBHOCTI BHPOILIYBaHHS IOPOXYy OBOUEBOIO B HAIIOMY
MOJBOBOMY JOCHTIJI — piBeHb peHTabenbHOCTi, OyB BiIHOCHO HU3BKUHN — 7,7-14,1%.
[Tpu oMy, y BaplaHTl 3aCTOCYBaHHsI KOMOIHOBaHOTO 00poOITKY IpyHTY Ha 20-22 cM
0e3 BHeCEeHHs MiHepalbHUX H00pHB, OyB oTpuManuii 36utok (211 rpH./ra) Ta Bix’em-
HUI piBeHb peHTadensHocTi (-1,8%).

B cydacHMX ymMOBax rocrnomapioBaHHS CHEPreTHYHA OI[iHKa BHUPOIILYBaHHS Cilb-
CBKOTOCIIOJIaPChKUX KYJIBTYp € 00OB’SI3KOBUM €JIEMEHTOM 1 mependadae BU3HAUCHHS
CHIBBiHOIICHHSA MEBHOI KiTBKOCTI €Heprii, sika BHpakeHa piBHEM iX ypoXKalHOCTI
Ta CyKyITHHX BUTpPAT €Heprii Ha BUPOOHHIITBO IbOTO Bpoxaro [12, 13]. 3a pe3ynbra-
TaMH HaIllUX PO3PaxyHKIB MOKA3HMKIB, SKi XapaKTEpU3YIOTh CHEPreTUYHUil OayaHC
BHPOIIyBaHHS TOPOXY OBOYEBOTO, MiHIMaJIbHI 3HaUEHHS BUTpAT eHeprii Oynu y Bapi-
aHTi 0e3 BHECCHHS MiHEepaIbHHUX ):[06pHB —33,25-39,93 Tuc. M/Ix/ra (tabmn. 2). Bue-
CEeHHsl MiHepanbHUX J00puB y 1031 N, P, NpU3BOAMIO 10 3pOCTAHHS BUTPAT €HEP-
rii Ha 11,14-14,47 tuc. M/Ix/ra. 1o o 06pobiTKy IPYHTY, TO 3aCTOCYBAaHHS OpPaHKH
Ha 20-22 cM BHMarajo MakCHUMaJbHHX BUTpAT €HEprii B IOCIHiJli — B CEPEIHBOMY T10
(honax xusneHHs 45,5 tuc. M/Ix/ra, a koMmOiHOBaHHI 0OPOOITOK IPYHTY Ha TY XK TVIH-
OWMHY IIPHU3BOAMB 10 3MCHILIEHHSI EHEPrOBUTPAT- B CEPEAHBOMY IO (DOHAX KHUBJICHHS
40,5 tuc. MJIx/ra.

MakcuManbHUI IpUpicT eHeprii y HaoMy A0CHili OyB OTpUMaHUN IIPH BHECEHHI
MiHEepaJbHUX JOOPHB SIK MPU 3aCTOCYBaHHI OpaHKU — 5,45, Tak 1 y BapiaHTi KOMOiHO-
BaHOTO 00pOOITKY IpyHTY — 5,23 THC. M/[X/Ta. EHepreTiuHuit KoedillieHT TEXHOJIOTIT
BUPOILIYBaHHS TOPOXY Y HAIIOMY JOCHiJi OyB HU3bKUM, IO MOB’SI3aHE 3 PIBHEM BPO-
’KaWHOCTI KyJBTYpH 1 3HAXOAMBCSA BiH y Aiamasoni 1,09-1,12.
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Tabmnurs 2
Ioka3Huku eHepreTHYHOI e()eKTHBHOCTI BUPOLIYBAHHS FOPOXY OBOY€EBOI0
Yy N0JIOBOMY AocJIiai, 2021 p.

Opanka Komo6inoBaHnuii 06podiTox
Ha 20-22 cm. Ha 20-22 cm.
I[Moka3Huku Bes

n06pus NP, | bes noopus NPy,
Ypoxaiinicts, T/ra 1,68 2,15 1,40 2,01
Ipuxin eneprii, Tuc. MJ[x/ra 44,22 56,52 36,84 52,95
Burparu eneprii, Tuc. MIx/ra 39,93 51,07 33,25 47,72
IIpupict eneprii, Tuc. M/Ix/ra 4,29 5,45 3,59 5,23
Enepreruunuii koeimieHT 1,10 1,11 1,09 1,12
Eneproemuicts, THC. MJDX/T 23,75 24,13 23,66 24,01

bararo ekonoriYHUX acIeKTiB, SIKi arpOHOMH BUKOPHUCTOBYIOThH Pa30M 3 CKOJIOTaMH,
MOBUHHI OyTH BPaxOBaHUMH TIPH BUPOIIYBaHHI CUIBCHKOTOCHONAPCHKUX KYIBTYP.
Cepen HUX HOTPIOHO BIAMITUTH HACTYIHI: 3a0pyIHEHHS I'PYHTY HaAMIPHOIO KiJbKi-
CTIO MiHEpaJbHUX TOOPHB, a TAKOXK CIIOKUBAHHS MPUPOIHHUX pecypciB [15]. Pesynb-
TaTu PO3PaxyHKiB MOKA3HUKIB, SIKi BiTHOCATHCS 0 BHUIIEC3TaJaHUX ACIICKTiB, HABEICHO
y 1abn. 3. [k Oymno BiaMiueHo panimre (Tadm. 1 Ta Tabn. 2), 3amiHa OpaHKH KOMOiHO-
BaHUM OOpOOITKOM MPU3BOIUTH 10 3MEHIICHHS BUTPAT CHEPTii Ta TPOIIOBHUX KOINTIB
Ha 1 ra BHpOILIyBaHHS TOPOXY OBOUEBOro Y Tabi. 3 BiAMiueHO MaJiHHSA BPOXKAaHHOCTI
3epHA TOPOXY OBOUYCBOTO BiJ 3aMiHH TPagHLIiHHOI OpaHKH KOMOiHOBaHHM 00pOOITKOM
rpyHTy. Tak, nane naxinas ckiaio 0,28 1/ra Ha HeynoOpeHoMy ¢GoHi IpyHTY Ta 0,14 T/Ta
IpY BHECEHHI MiHepanbHuX 100puB y 1031 N P/ . Taki pesynsrard nonepeaHbo MOx-
JIMBO MOSICHATH O1TBIIO0 3a0yp’ THEHICTIO MOCIBIB KYJIBTYPH Y BapiaHTi KOMOIHOBaHOTO
00poOITKY IpyHTY [16].

Tabmuns 3
EdexTuBHiCTH BHUKOPUCTAHHS MiHEPAJbLHUX JO00PUB Ta BOJIOTH
TOPOXoM OBOYE€BHMM Y NOJIBOBOMY Aociai, 2021 p.

3axonu N OxynHicTh Cymaphe Koediuient
Bpo:xaii-
OCHOBHOTO DoH HicTn 3epHOM BOJOCIIO- BOJOCIIOKH
00podiTKy KUBJEHHS, | 1 kr 1. p. JKMBaHHS BAHHS
IPYHTY, ¢aktop B T[/)ra > BHECEHUX KYJbTYPH, KYJIbTYPH,
daxkTop A MiHA00pPUB, KT m3/ra M3/T
Opanka Ha be3 nobpus 1,68 - 2235 1330
20-22 cm. NPy 2,15 3,13 2270 1056
KombinoBanuii | be3 no6pus 1,40 - 2174 1553
006pobiTok N P
Ha 20-22 cM. 60" 90 2,01 4,07 2188 1089
HIP , cknanana, v/ra: st dakropis A i B —0,17; s B3aemonii AB — 0,23

SIx 6aunMo, BHECCHHI 111 OCHOBHHI 00pOOITOK IpyHTY a30THO-(hochopHi MiHEpaTbHI

nobpuBa y 1031 N_ P

60" 90

JIO3BOJIIIM HaM 30UIBIINUTH BpOXKaiiHicTh KynsTypu Ha 0,47 T/ra

IIPU 3aCTOCYBaHHI TpaaumiiHoi opanku Ha 20-22 cm ta 0,61 T/ra — mpu 3acToCyBaHHI
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KOMOiHOBaHOTO 00pOOITKY IpyHTY Ha 20-22 cM. Ak Oyno BigmideHo paHilie MiHepalbHi
Jno0pHBa — IIe pecype, SKHid Mae BHCOKY BapTICTh 1 TOMY MH IIOBUHHI BPaxoBYBaTH HE
TUTBKH TPOILOBY, ajie 1 HAaTypalibHy OKYIHICTh iX BHECEHHs (KI/KT) IPU BHPOIIYBaHHI
ropoxy 0Bo4eBOro. Tpeba BiAMITUTH HACTYNIHY TEHACHIIIIO — IJaHA OKYTIHICTh OyJ1a Mak-
CHUMAITLHOIO Y BapiaHTi 3aCTOCYBaHHS KOMOIHOBaHOTO 00OpOoOITKY IpyHTY Ha 20-22 cM.
Tak, OKyIHICTb 3€pHOM KyJIbTypH 1 Xr BHECEHHX MiHEpaJbHUX JOOPUB MiJ OCHOBHUI
00po0GiTok rpynTy y m03i NP, ckmana 3,13 Kr y BapiaHTi 3aCTOCyBaHHS OpPaHKH Ha
20-22 cMm Ta 4,07 Kr npu 3acTOCyBaHHI KOMOiHOBaHOTO 00p00iTKY Ha 20-22 cM. Taki
pe3yNbTaTy MONEePENIHbO MOXKIUBO MOSICHUTU O1NbLI KOHLEHTPOBAHUM PO3MILIEHHIM
y IPYHTI BHECEHUX MiHEpaIbHUX JOOPUB IMpU KOMOIHOBaHOMY OOpOOITKY IPYHTY, HiX
TIPH OpaHIIi.

Sk mpoko BigoMo, CyMapHE BOJIOCTIOKHBAHHS C.-T. KYJIBTYP € BaX/TUBUM IOKa3HH-
KOM BUTPAT IPUPOTHUX pecypciB Ha (popMyBaHHS YpOXKalHOCTI KyIsTyp [4, 5] Taxk, 51K
Hari YMOBH BHPOIIYBAHH: FOPOXY OBOYEBOIO 6me 0e3 TONUBY, TO 3arajbHi BUTPATH
BOJIOTH IIOCIBOM KYJIBTYpH Majli TUIbKHM JIBI CTATTi BUTPAT: KOPUCHI OMAaaM 3a Mepion
BereTanii KyJIbTypH Ta IpyHTOBa BOJIOT, sika OyJia BUKOPHCTaHa KyJIbTYporo. Sk 6aunmo,
CyMapHE BOJIOCIIOKHBaHHS TOPOXY OBOYEBOTO B HAIIOMY TOJBOBOMY JIOCHITY OiIbII
CYTTEBO BIJPI3HSIIOCS Yy BapiaHTaX 3aCTOCYBaHHS PI3HUX 3aXO/iB OCHOBHOTO 00poO-
OiTky rpyHTy. Tak, mpu 3acTocyBaHHI KOMOiHOBaHOTO 00pO6ITKY Ha rIHOMHY 20-22 cM
3arajbHi BUTPATH BOIU OyJIM MEHIIMMH Ha 61-82 M3/ra OpIBHAHO 3 OPAHKOKO Ha Ty XK
rubuHy. Taka HeBenMKa, ane pi3HULA Ha KOPUCTb KOMOIHOBAHOTO OOPOOITKY IPYHTY,
MOYJIMBO OyTH MOSCHEHA HASIBHICTIO 3AJTUIIKIB POCITMHHUX PEIITKIB MONEPEIHBOT KyTb-
TYpH Ha TIOBEpPXHi 1MoJIs1. MaKCHMabHI BUTPATH BOJIOTH HA IO 3 TIOCIBOM HAIIOi KYJIb-
Typu Oylu OTpHUMaHi MpH MpoBeAeHi opaHku Ha 20-22 cM 1 cknanu 2235-2270 m*/ra.
omo BuTpar Bosoru Ha opMyBaHHS | T 3epHA KyNbTypH (KOe]imieHTy BOTOCIIOXKH-
BaHHS) MiHIMaJIbHI 3HAYEHHS [IbOTO PO3PAaXOBAHOTO MOKa3HUKA OyJIH OTpUMaHi y Bapi-
aHTi1 BHECEHHS MiHEepalbHUX 10OPHB y 7031 N60P90 mig opanky Ha 20-22 cm — 1056 m3/T,
a MaKCHUMaJbHI BUTPATU BOJOTH y HamoMmy gocuifi — 1553 m*/t 6ynu po3paxoBaHi s
KOMOIHOBaHOTO 00pOOITKY, Jic MiHEpabHI 0OpHBa HE BHOCHIIH.

BucHoBku i npono3uuii. Ha mizcTaBi oTpuMaHuX BpOXKaiHUX JaHUX TOPOXY OBOUE-
BOTO B JIBOX (DaKTOPHOMY IOJILOBOMY IOCTiLy Oyiiu MPOBEICHI PO3PaxXyHKH TOKa3HUKIB
E€KOHOMIYHOT, eHepreTUIHOI e(PEeKTHBHOCTI BUPOIIYBaHHS KyIbTYpH. Tak, MakCHMabHI
3HauUeHHS MPUOYTKY BiJ BUPOLIYBaHHA FOpOXy 0Bo4eBOro — 1959-1993 rpu/ra 6ynu otpu-
MaHi Py BHECEHHI MiHepanbHuX 100puB y 1031 N, P) mix opanky Ta komGiHoBaHmi
00pobiTok Ha 20-22 cM BianoBigHO. MakcuMa bHUN MPHUPICT eHeprii OyB OTpUMaHHN
TIpY BHECEHH1 MiHepabHuX 100puB 103010 N P/ K Ny 3acTOCYBaHHI OpaHKH — 5,45,
TakK i y BapiaHTi KOMOiHOBaHOTO 0OPOOITKY IpYHTY — 5,23 Trc. M/[x/ra. EHepreTnunuii
Koe(ili€HT TEXHOJIOTIT BUPOIIYBaHHS KyJBTypH OyB HE BUCOKHM, IO ITOB’S3aHE 3 PiB-
HEM BPOXKaHOCTI KyJIbTypH 1 3HaxX0AuBcs BiH y niamaszoni 1,09-1,12. [llono okymHoOCTI
3€PHOM KyNbTypH | KT BHECEHHX MiHEpAIbHUX JOOPHUB IiZi OCHOBHHUH 0OPOOITOK IPYHTY
y no3i N, P, . Bona cknana 3,13 Kr y BapiaHTi 3aCTOCyBaHHs opaHkH Ha 20-22 cM Ta
4,07 xr mpu 3acTOCyBaHHI KOMOiHOBaHOTO 00p0o06iTKy Ha 20-22 cM. MiHiManbHI BUTpaTH
BOJIOTH Ha (hopMyBaHHs | T 3epHA KyJIbTypH Oynu OTpUMaHi y BapiaHTi BHECEHHS MiHe-
panbHuX 100puB y 1031 N P, min opanky Ha 20-22 cm — 1056 M*/T, a MakcuManbHi
BUTPATH BOJIOTH Yy Hamomy gociiai — 1553 m3/T Oynu po3paxoBaHi st KOMOiHOBAaHOTO
00po0iTKy 1 HeynoOpeHoro (hoHy XUBICHHSI. TakMM YHHOM, BapiaHTOM JOCIHIAY 3 TOPO-
XOM OBOYEBHM 3 HAHKpAIIMH MTOKA3HIKAMH BUKOPHCTAHHS TPUPOJHIX, MAaTEPiabHIX,
(hinaHCOBUX Ta CHEPreTHIHUX pecypciB BUSBUBCS] KOMOIHOBaHUI 0OpOOITOK I'PYHTY Ha

mbuHy 20-22 cM, Mij] SKuid BHECITU MiHEpaJibHi JOOpUBA JI03010 N60 90"
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EKOJNIOIN4YHO BE3MNEYHI MPENAPATU B TEXHONOTIIAX
BUPOLWYBAHHA OBOYEBUX KYJIbTYP
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O8ouieHUYMBO HANEHCUMb 00 CIMPAMEIUHO BANCTUBUX HANPAMIE POZBUMKY CilbCbKOZOCHO-
0apcoKo20 BUPOOHUYMBA, WO He TUULe 2apaHNtye NPOO0BOIbYY Oe3neKy 0epiicasu, a i 3abe3neuye
CUPOBUHOIO Xapyosy I nepepobHy npomuciogicme. IIpome HaoMipHe BUKOPUCTNAHHS NeCMUYU-
0i8 i azpoxXimMikamis y MmexHoN02IAX SUPOULYBAHHS 0B0UIE CNPOBOKOBAHE NOPYUEHHAM CIBO3MIHU,
pe3UCmenmHuUMY WKIOHUKAMUu ma Oyp sAHamu npu3eooums 00 HAKONUYEHHs WKIOIUBUX peyo-
BUH AK 8 0804aX, MAK i azpoyerosax. Tomy numarnus ompumaHHs aKicHol i be3neunoi npooykyii
0BOYIBHUYMBA 34 BUKOPUCMAHHS OIONOSTYHUX Npenapamié NOCmiliHo 30epieac c6010 aKmyaib-
nicmo. Ha nouamox 2024 p. wunnuil /lepoicaguuii peecmp necmuyudie i acpoximixamie, 003-
60NIeHUX 00 BuKopucmaunis 6 Ykpaini, micmumsv 43 bionpenapamu ma 38 peeynamopis pocmu
pocaun (PPP), ki 003601€HO 00 8UKOPUCMAHHS HA 0804esux Kynomypax. Hatinowuperivumu
PPP ¢ Vkpaini e: Anvea, bpinon, Bioenobin, Pymep, Keaopocmum, Onmi Pocm, Atioamin-L{umo,
Kpoyn MH, Ixc-Caum (X-Cyte), 36¢c PK, Ukrauxin RK, Egrow, Imken PK, Emicmum, Bumnen
ma in. Ceped bionpenapamie HAUOIIbWL WUPOKO 3ACHOCOBYIOMb NPENAPaAmu 3 KOMNIEKCHOIO
3AXUCHO-CIUMYTIOI0Y010 Oi€ro. Binvwicmey 6ionociunux npenapamie micmsams wmamu pooie
Bacillus, Pseudomonas, Trichoderma, Chaetomium, Streptomyces, Azotobacter ma 8on00ditomu
PI3HON  AHMAZOHICMUYHOI0, PICICIMUMYTIOIY0I, A30MQIKCYyouo, dochammobinizyrouon
axmuenicmio. L[i npenapamu 6upizHaiomvbcst GI0CYMHICIIO WKIOAUB020 NIUEY HA HABKOIUUHE
cepedoguuye, a MaKodIC MONCYyms RIOGUWYBAMU ePEeKMUBHICIb BUPOWYBAHHI 080HI6 WILAXOM
RIOMPUMKU NPUPOOHUX NPOYeECi8 y TPYHmMI ma pociunax. 3azanbia Mema 3acmocy8anisi eKoio-
2IYHO De3neyHux npenapamie NPpu SUPOULYBAHHI 080416 NONASAE Y CMBOPEHHI CMADIIbHUX, eKOo-
J102iUHO be3neuHux ma epekmueHUx MexHoR02il, SKi CHPUsIOMb 30ePedCcenHIo HAGKOIUUHBO2O
NpUpPoOHo20 cepedosuuia ma 3abesnedyroms benexy xapyyearnts ous aooetl. Bionozizayia cuc-
memu 3axucmy i YOOOpeHHsi 080YesUX KYIbmyp 3a0e3neuumsv noainuleHHs NOKA3HUKIG AKOCMI
8UpOUeHOi NPOOYKYIL, 3MEHWUMb 8MPAmU 0804i6 6i0 30UPAHHA 00 CHONCUBAHHA, 003601UMb
nepemeopumuy Gim4U3HAHUL 080YEEULL KOMNULEKC Y BUCOKOCDEKMUBHUL, eKCHOPMHOCHPOMONCHUIL
i cmabinbHull cekmop ekoHomixu YKkpainu.

Kntouosi cnosa: 6ionpenapamu, 08ouesi Kyiomypu, peyisimopu pocmy pociut, 6iogyuei-
yuou, ghimoeopmonu.

Shchetyna S.V., Ternavskyi A.H., Ketskalo V.V. Ecological preparations in vegetable crop
cultivation technologies

Vegetable growing is among the strategically important directions in the development of
agricultural production, ensuring not only the food security of the country but also providing raw
materials for the food and processing industries. However, the excessive use of pesticides and
agrochemicals in vegetable cultivation technologies, caused by the disruption of crop rotation,
resistant pests, and weeds, leads to the accumulation of harmful substances both in vegetables
and agrocenoses. Therefore, the issue of obtaining high-quality and safe vegetable products
using biological preparations remains relevant. As of early 2024, the current State Register
of Pesticides and Agrochemicals allowed for use in Ukraine includes 43 bio-preparations and
38 plant growth regulators (PGRs) permitted for use on vegetable crops. The most common
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PGRs in Ukraine include Alga, Brilon, Bioglobine, Router, Quadrostim, Opti Growth, Aidamin-
Cito, Crown MN, X-Cyte, 36¢ PK, Ukrauxin RK, Egrow, Itken RK, Emistim, VimpeL, and others.
Among bio-preparations, those with complex protective-stimulating action are most widely used.
Most biological preparations contain strains of the genera Bacillus, Pseudomonas, Trichoderma,
Chaetomium, Streptomyces, Azotobacter, and exhibit various antagonistic, growth-stimulating,
nitrogen-fixing, and phosphate-mobilizing activities. These preparations are distinguished by their
absence of harmful impact on the environment and can also enhance the efficiency of vegetable
cultivation by supporting natural processes in the soil and plants. The overall goal of applying
ecologically safe preparations in vegetable cultivation is to develop stable, environmentally
friendly, and effective technologies that contribute to the preservation of the surrounding natural
environment and ensure food safety for humans. Biologization of the protection and fertilization
system for vegetable crops will improve the quality indicators of the harvested produce, reduce
vegetable losses from harvesting to consumption, and transform the domestic vegetable complex
into a highly efficient, export-oriented, and stable sector of Ukraine’s economy.

Key words: biological products, vegetable crops, plant growth regulators, biofungicides,
phytohormones.

IlocTanoBka mpodsemu. BcecBiTHa opranizamis oxopoHu 3mopos’ss (BOO3)
BU3HAYa€ 3[0POB’S JIIONMHU SIK TOMEOCTATHYHHN CTaH TPHOX CKIAMOBHX: (Pi3HUHOI,
MICUXOJIOTIYHOI Ta coLialbHOI. 3araJbHOBIZIOMO, IO 3aOPYKOI0 30epeskeHHs (Pi3ud-
HOTO 3/I0pOB’sI JIFOJIMHH € SIKICTh Ta CKIIaJ XapuyBaHHs. ba3oro parioHny JFOIMHA € OBOU1
3 JOOOBOIO HOPMOKO CIIOXKMBAHHS (KapTOILIS HE BXOAWTH, ii BUIUISIOTE OKPEMO) UIS
nopocnoi jgronuan — 300 1, ans aiteit Bikom Bin 6 10 18 poki — 100 1 [1, c. 2]. B Ykpa-
{HI BUMOTH JI0 KOHTPOJIIO SIKOCTi Ta OE3MeYHOCTI OBOYIB Ta MPOAYKTIB iX MepepoOKu
(xox 3a IC8 67.080.20) Buknaneno y wusui JACTY, ACTY I'OCT, JACTY ISO, ACTY
EN, ICTY EBK OOH FFV [2, c. 5]. Hapasi Ha erami €BpoiHTerparii i mpueaHaHHS
Jo €pporelicbkoro Coro3y BaKJIMBUM 3aBIaHHAM JIIsl YKpaiHU € BUPOOHHIITBO SIKiC-
HOT 1 Oe31evHo1 MpoXyKIlii, BinoBigHo 1o ynHHUX ctanaaptis (JICTY ISO 9000:2007)
[3, c. 1-14; 4, c. 11]. OxHak sKiCTh 1 0e3MEYHICTh BITYM3HAHOI OBOUEBOI MPOTYKIIi{
BUKJIMKAE 3aHETIOKOEHHS, OCKUTBKH Ma€ Miclle MOPYIICHHS TEXHOJOTIH BUPOITYBaHHS
OBOYEBHX KYJIBTYp, HaJMipHE 3aCTOCYBaHHs MECTULHUIB Ta arpoxiMikariB, BUKOPH-
CTaHHSI HESKICHOTO HACIHHEBOTO Marepiay TOIIO.

AHaji3 ocTaHHIX pocHiKeHb i myOuikamiil. AHami3 oQIMIHHUX CTaTUCTHY-
HUX JaHUX CBIIYMTH, IO MOCIBHI IUIOLI IiJI OBOUEBUMH KYJIbTYpaMHU B YChOMY CBITi
MOCTIIfHO 3pOCTAIOTh i HUHI CTAHOBIATH ONM3BKO 55 MIIH ra, a CepemHs BpOXaWHICTh
OBOUEBHX KYJBTYp CTaHOBHTH 17 T/ra [5]. [lepmre Mice cepen OBOYEBHX KyIBTYp Ha
CBITOBOMY pUHKY 3aiiMae mominop (Solanum lycopersicum L.) (15 %), Ha npyromy —
nepens (Capsicum annuum L.) (11 %) [6, . 52; 7, c. 76]. B Ykpaini Ha 2021 p. mociBHi
TUTOIIII i OBOYAMHU BiIKPUTOTO IpyHTY cTaHOBMIM 452,8 THC. Ta [7, ¢. 78; 8, ¢. 1]. Ilpun
oMy Maibxe 98,7 % ruiony npunagae Ha BUPOIIYBAHHS OBOYIB Y BIIKPUTOMY IPYHTI.
VY 2023 p. excrepTd BiAMIYAIOTh 3arajbHE Ma{iHHSI PUHKY OBOYIB BIAKPUTOTO IPYHTY
Ha piBHI 25-30 % [9, c. 1]. Hait0inpmry gacTky B CTPYKTYpi ILUTON] OBOYCBHUX KYJIBETYP
TpaauLiitHo 3aiiMaroTs nominopu (17 %), xamycra (16 %), oripku (13 %), nubyns pin-
gacta (12 %), mopxksa (10 %), Oypsik cromoBuii (9 %), gacHuk (5 %), xabauku (7 %),
Gaxmaxanu (1 %) [10, c. 2].

BonHouac 3pocTaloTh i BUMOTH 10 AKOCTi i O€3Me4HOCTI 0BOYEBOT MPOAYKLIi, 110
perIaMeHTY€EThCSL HU3KOIO TUPEKTHB 1 cTaHmapris [4, c. 11].

Huni arpoBHpOOHUKYU TIPU BUPOIIYBaHI OBOYIB 3aCTOCOBYIOTH IHTCHCHBHI TEXHO-
JI0Tii 3 HOPYIIEHHSAM CiBO3MiHM, OCKIIBKU C(OKYCOBaHI Ha OTPUMAHHS HAaAIPHOYTKIB.
BararopiuHUMU TOCITIPKEHHSIMHE JIOBEICHO, 1110 0€33MiHHE BUPOIIYBaHHS K OBOUEBUX,
TaK 1 IHIUX KyJIBTYp MPH3BOIUTH 10 TTHOOKHUX 3MiH arpoxiMiuHuX, (pi3udHUX Ta 0io-
JIOTIYHUX MOKa3HUKiB IpyHTY [11, c. 10; 12, c. 146]. Ilicns AeKiNbKOX «BUCHAKIHBHX)
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CE30HIB BUPOIIYBAaHHS OBOYEBUX KYJIBTYP BUSBIAIOTH JETPATaLiio 1 MOTipIIeHHs (iTo-
CaHITapHOTO CTaHy IPYHTY, 3HM)KEHHS SKOCTI, TOBAPHOCTI 1 BPOXKaWHOCTI OBOYEBOI
npoxaykiii [10, c. 13]. BBaxkaroTb, 1110 TOJIOBHUM YHMHHHUKOM, SIKHH OOMEXY€ BEreTalii-
HHUH UK OBOYEBUX POCIHH, Y T.4. JJO3PIBaHHS 1 TOBapHICTH, € IIKiAJIMBI OpraHi3Mu —
Oyp’sTHU, IKITHUKA Ta 30yTHUKH XBOPOO pizHOi eTrMotorii. CBO€I0 Yeproro, HaIMipHe
3acTOoCyBaHHA 3ac00iB 3axucTy pociuH (33P) cnpuunHsae HaAMIpHI 3aJUIIKH KiTbKO-
CTI MECTUIIUAIB Y TPOAYKIIii, HAHOCUTH IIKOJY arpoieHo3aM i HaBKOJHUIIHbOMY IPH-
poaHOMy ceperoBuIly. Taki HEraTUBHI HACTIAKH JJISI CKOCUCTEM 1 3JI0POB’S JTFOMUHH
BU3HAYAIOTh AKTYaJbHICTh IOLIYKY, PO3POOJICHHS i BIPOBA/DKCHHS B OBOYIBHHIITBO
EKOJIOTiUHO Oe3neyHux OiompemnapariB, peryiasTopiB pocty pociaut (PPP), oprano-mi-
HEpaJbHHUX Ta MIKPOJOOPHB Y CHCTEMI 3aXHCTy W yIOOpEHHS OBOYECBHX KyJIbTyp. Kpim
TOTO, Ha Cy4aCHOMY €Talli PO3BUTKY arpoOi3Hecy 1 BUPOOHHMITBA 010TEXHOJOTiYHOI
IPOAYKIIiT HeOOXiHO MPUAIISTH yBary i 3aCTOCOBYBAaTH HOBI Cy4acHi CTparerii mpocy-
BaHHS Oiomnpemnapartis i PPP exonorigHo opieHTOBaHUM BUPOOHHUKAM CilIbCHKOTOCIIONAP-
cpKoi mponykii [13, ¢. 107, 112].

ITocranoBka 3aBaaHHsA. MeTOIO0 MJOCHKCHb Iependadany IpoaHaji3yBaTH
BITYM3HSIHHNA PUHOK Ta e(eKTHUBHICTH OioyoridHMX TpemnapatiB i PPP, sxi no3poneHi
JUISL 3aCTOCYBAHHS HA OBOYEBUX KYNbTypax.

Buknax ocHOBHOro marepiaay aochaigxeHHs. Exonorigyno 6e3medHi mpenaparu
IUTSL BUPOLITYBaHHS OBOYCBHX KYJBTYpP BKIIOYAIOTh Y ceOe O10OTiUHI IpenaparH, opra-
HiuHI JOOpHUBA, a TAKOXK PETyISATOPH POCTY POCIUH Ha OCHOBI IMPUPOIAHOTO a0 HATy-
pasibHOTO TIOXOKeHHsI. L1 mpemaparu BUPi3HAIOTHCS BiICYTHICTIO IKIAJTUBOTO BILUTUBY
Ha HAaBKOJIUIITHE IPUPOIHE CEPEIOBHUIIE Ta TAKOK MOXKYTh IiIBUIYBaTH €(PEKTUBHICTh
BUPOIIYBaHHS OBOUIB IIUIXOM IiJATPUMKH NPUPOAHUX MPOLECIB Y IPYHTI Ta pOCIHHAX
[14, c. 104-105; 15, c. 73]. Ha movarok 2024 p., BignoBigHO 10 4uHHOTO [lepaB-
HOTO PEECTpy MECTUIHIIB 1 arpoxiMiKaTiB, TO3BOJICHHX O BHKOPHCTAaHHS B YKpaiHi
[16] MiHicTepcTBa 3aXUCTY AOBKULIA Ta IPUPOAHUX PECYPCiB YKpaiHH 3apeecTPOBaHO
Ta JIO3BOJICHO JI0 BUKOPHCTAHHS B YKpaiHi Ha OBOYEBHX KyNbTypax (Y T.4. KapTOIUIA,
Oypsiku cronoBi) 43 Gionpenaparu ta 38 PPP.

bionpenapaty, siKi IpeACTaBlIeHI HA PUHKY YKpaiHU BUPOONSAIOTHCS SK BITUM3HSA-
HUMH, TaK 1 3apyOikHUMH KoMIaHisMu. Cepesl MPOBITHUX BITUM3HSIHUX BHPOOHHKIB
OiompemnapariB 17151 oBoueBUX KyabTyp € «Toprosuii im «BTY-Lentp», «BupoOHuue
mianpueMcTBO «Yip3ooBeTnpommnocTtad», «Toprosuit liMm «En3um-Arpoy, «Hayxko-
BO-BHPOOHMYE MiAPUEMCTBO «MikpoOHi bioTexHomorii» Ta iH.

Perynsatopu pocty Ta pO3BUTKY POCIMH — Li€ OpPTaHi4Hi CIOJYKH 1HLIOTO THILY,
HDK TIOKUBHI PEYOBHHH, II0 BUKJIHMKAIOTh CTUMYIALIIO (MOCHICHHS) a0 iHriOyBaHHS
(ocnabieHHs) TIPOIIECiB POCTY 1 PO3BUTKY. BOHH MOXKYTh OyTH SIK IPHPOIHHMHU PEUO-
BUHAMH ((HiTOTOPMOHH, IO YTBOPIOIOTHCS BCEPEIHMHI POCIHMH), TAK 1 CHHTE30BAaHUMU
TroMHOI0 mpenaparamu). CeitoBuit puHOK PPP 3pocrtae Bmpomomx Oaratbox pokis
Ta owiHeThes B $1550 miH i3 cepenupopiuauM temnom pocty 4,6 % (Plant Growth
Regulators Market) [17, c. 67]. Bci PPP, xotpi € Ha punKy Ykpainu, 6a3yloTbcsl Ha
OCHOBHUX TIpymax (iTOrOpMOHIB: ayKCHHAX, riOepeiHaxX, MUTOKIHAX Ta TOXiTHUX eTH-
neny. Takoxx MoxHa € PPP, o MicTATh 1HIII peYOBHHH, a caMe OpaciHOCTEepOinH, JKac-
MOHATH, MOJIIMENTHIHI TOPMOHHU, Kpe3alluH, OJirocaxapuan, r'yMiHoBi kucnotu. HasBHi
xomruiekcHi PPP, nanpuxnan perymstop pocty ®pemr — MicTuTh cyMimn (iTOropMoHiB,
30KpeMa THI0NIIMACIISIHY KHCIIOTY, Ti0epeliHu, OypIITHHOBY KHCIOTY, aMiHOKHCIIOTH,
COJIi TyMiHOBHX 1 ()yJTbBOBHX KHCIIOT.

Cepen ToproBux Mapok Ha puHky PPP B Ykpaini Haituacrimie 3ycTpidaroTses mpe-
napatu: Anera, bpinon, bionmo6in, Pyrep, KBagpoctum, Onti Poct, Aitnamin-IluTo,
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Kpoyn MH, Ikc-Caiit (X-Cyte), 36¢c PK, Ukrauxin RK, Egrow, Itken PK, Emictum,
Bummnen ta 6araro iH.

Buenumu IHcTHTYyTY 3axmcTy pocinmH HAAH BU3HAa4eHO MEpCIEKTHUBHICTH 3aCTO-
CyBaHHS OiompemnapariB Ha KapTOILIi, OBOYEBHX, TEXHIYHHX Ta CATOBHX KyJIbTypax
1 BCTAHOBJICHO, III0 3aCTOCYBaHHS OIOJOTIYHOI CHCTEMH 3aXHCTy MOXKE CKJIaJaTh IO
Haiimenmie 40-50 % s BigkpuToro rpyHTy 1 He MeHIue 90 % ass 3aKpUTOTO IPYHTY.
Taknit piBeHb 0i10JOTIYHHUX 3aC00IB B IHTETPOBAHUX CHUCTEMAX JACTh 3MOTY 3MEHIIUTH
NecTUlIMHEe HaBaHTaxeHHs B 2,0-2,5 pa3za [18, c. 23].

CyuacHi Oiompenapary Uid BUPOILYBaHHS OBOYEBUX KYJIBTYP MOXKHA PO3HNOAUTUTH
Ha I'PYI BiANOBIAHO 10 1ii, a caMe:

— picm cmumynayis / iMyHOCIMUMYIAYis / JICUGNTEHHS POCIUHU 6 MOMY YUCTE
aszomue, ¢gpocghopne: Azorpan, Azorep, Azorep CLI, Azorep, Azorodit, EKOnpon N
(EKOpropN), bioxommniekc BTY Ogaitic Pizodeprin, Hanno (bioekcnept, bioNPK),
BMK-1, BMK-2, Merarep (Megater) Atlanticell micomix (AmranTinien Mikomikc), BIT,
Sinsmart, KS;

— 3axucuoi (baxmepianvro-@yreiyuona) oii: Miko Xenmn, @itonapin, @iTomiasMi,
Kazymin 2J1, Tlcemobakrepin-2 (Pecnekra), Tpuxodit, Criopazun, ditonasin, diro-
uua, Cepenaga ASO SC, biorens-ITnroc, Bimnant (Viplant), CITA-3P1 (SPA-ZR1);

—  IHCeKkmo-akapuyuoHa ma HemamoyuoHua Oii: ABepkoM, AKTO(DIT, AKTOBEpM,
KE, AkroBepm dopmyna, birokcubaumnin-bTY, «Entoumn (Metapusin)y, Jlemimo-
uua — bTY, BIOJIEIT (Jlenimouna) CK, Hyraprapa, Xemixosekc, KC, Me3orpodin
KEM, Hemaronoc KEM, Insecta BBM.

BionoriyHuii KOHTPOJIb PO3BUTKY Ta MOIIMPEHHS (ITONATOTSHIB 3a il MiKpoopra-
Hi3MIB-aHTAroHICTiB BB@)XAIOTh aJBTEPHATHUBHUM 3aCO00M IUISi 3MEHIICHHS BHKOPH-
CTaHHS CHHTCTUYHUX (DYHTIIHUIIB i3 HU3HKUM HETaTUBHUM BIUIMBOM Ha HABKOJHIIHE
MPUPOHE cepeoBHIle. B ocTaHHI AeCATHIIITTA MIKPOOPTaHi3MH 3 aHTArOHICTHYHHMU
BJIACTUBOCTAMU poAiB Bacillus, Pseudomonas, Trichoderma, Pichia, Candida 006’en-
HaHI B TPyIy i Ha3BOK areHTH OionoriuHoro kKoHTpoito (BCA, biological control
agents). BueHi BBaXxaroTp, o MexaHi3mu 6iokoHTpoto BCA 0a3yloThcs Ha 31aTHOCTI
MPOAYKYBaTH (YHTIIIUIHI CIIOTYKH, KOIOHI3yBaTH, KOHKYPYBATH 32 MOKUBHI PEUOBH-
HaMH Ta iHAYKOBaHUH (eHOMeH cucTeMHOoi pe3ucteHTHOCTI (ISR) y pociunax-rocro-
napsax [19, c. 115].

Tak, HampuKIaa, JOCTDKEHHIMU 3 BH3HAYCHHS AHTArOHICTMYHHMX BJIACTHBOCTEH
mramy Bacillus amyloliquefaciens RWL-1 Ha Fusarium oxysporum F. sp. Lycopersici
B KOpEHEBii 30HI MOMigopa BCTaHOBIEHO, 0 mtaM RWL-1 3naTHuii npurHidyBatu
po3BUTOK maroreHa Ha 79,12 % mopiBHSAHO 3 KOHTpojeM. BomHowac mepenmnociBHa
IHOKYJIAIIISL HACIHHS J]a€ 3MOTY OTPUMAaTH YMOBHO 37I0POBY pO3Cay MoMijopa Ta CTH-
MYJTIO€ 301IBIIIEHHS JOBXKUHHU I1aroHa 1 KOPeHs, a TAKOX IiIBULIYE BMICT XJI0pod1iiB Ha
27,5 % nopiBHAHO 3 KOHTposeM [20, c. 7-9].

B ymoBax BiIKpHUTOTO 1 3aKpUTOTO IPYHTY YHCICHHHMHU AOCHTiJaM JOBEICHO
e(heKkTUBHICTb [Iii MiKpooprasi3MmiB-areHTiB OiompenapariB ABepkoM, biodocdopun,
laymcun, Ilmanpus, Tpuxonmepmin, A3zotobakrepuH, Aszoctpent. BceraHomneHo, mo
OUTBIIICTE OCIIPKYBaHUX OlompenapariB akTHBHO MPUTHIYYIOTh MPOPOCTAHHS CIIOP
30ynHUKIB Alternaria solani Ta Phytophthora infestans. B yMoBax 3aKpUTOrO I'PYHTY
3acTOCYBaHHA OiompemnapariB 3abe3meumio 3aXucHy Aifo Ha piHi 33,2-70,1 % mpotu
paHHBOI cyxol MucTocTi Ta 34,3-65,5 % mpotu ¢itodTopoly Ha MOMITOpPi Ta M-
BUIIUTH MPOLYKTUBHICTS 1 AKICTh TUI0AiB. HaliBumuii 3axucHuil eext npoTH paHHbOI
CyXo0l IUIIMUCTOCTI CITIOCTEpIraiy 3a 3acTOCyBaHHs OiompemnapariB ABepkoM, biogoc-
dopun, Tayrcun, Ilnanpus, Tpuxomepmin. Ilpotn ¢itodroposy Oinmbin edekTuBHI
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biodocoopun, Azorobakrepun, Aszoctpent, ['ayncun. Buxopucranus Giompenaparis
3a0e3MeUmI0 3pOCTaHHs MPOXYKTUBHOCTI, OTPUMAHHSA SKICHHX IUTOAIB Ha 19-66 %
3aJIeXKHO BiJ copTy momigopa [21, c. 1763].

Po3pobnieHo iHHOBaIiiHI OiompenapaT Ha OCHOBI METAaOONITIB CTPENTOMIIIETIB i3
(hITOCTUMYITIOIOUOFO, PICTPETYITIOIOY0I0, aHTUCTPECOBOIO Ta aallTOTEHHOIO Ji€0 ABep-
koM H (Streptomyces avermitilis IMB Ac-5015+xito3an) 1 ®@itoBiT (S. netropsis IMB
Ac-5025) Ta i3 momaBaHHAM IpenapariB ABepcTiM i DIiTOCTIM Ha OCHOBI MPUPOTHHUX
ryMiTiB. JlOCHiDKEHHS TIOKa3a10 MiABUIICHHS ¢(EKTUBHOCTI B 2—7 pa3u CTBOPEHOTO
IpernapaTy 3axXucHOI JIii IPOTH HeMaToau OypsKOBOi HOPIiBHSIHO 3 KOHTpojieM. BeraHoB-
JIEHO, IO Tepiof] 3aXUCHOI 1ii Moxke csratu 15 mi0, 3HmKeHHs nuuHOK [[-1V Biky —
10 35 % [22, c. 1105 23, c. 152]. [Ipenapar TpuxomepMiH 3aCTOCOBYIOT ITPOTH 30yTHHKIB
BEPTHLIUIIBO3Y celiepH, Oakiaxana, (Py3apio3HOTO B’sIHCHHS KaByHA, PH30KTOHIO3Y Kap-
TOIUTI, @ TAKOXK JUIs1 KOHTPOJIO IIK{TMBOCTI 30yAHUKIB Pi3HUX BUAIB THIIIEH [24, c. 125].

3a BHpOIIYBaHHS OTipKa B TEIUIMI[l BCTAHOBJICHO, IO TEPEANIOCIBHA 1HOKYJISIIIS
HACiHHS KOMILJIEKCOM MiKpoMmileTtiB pony Irichoderma Ta Oakrepieto Pseudomonas
(0,5 % po3umH) i3 HaCTYmHUM 4-pPa30BHM KpAIUIMHHUM IIOJIMBOM YIIPOIOBXK BeTe-
tamii (0,1 % cycmeH3isl) 3HIKYE ypakeHHS POCIHH OTipka KOPEHEBOIO THIJLTIO Ha
75,5-85,6 % Ta mimBuilye BpoxaiHicTs 3 5,5 no 10,5 kr/m? [18, c. 23].

JoBeneHo e(eKTUBHICTh 3aCTOCYBaHHS KOMIIO3UIIIHHUX ceJeHoBMicHUX PPP
J-8CE i JI-AMCCE nHa kamycri 6110T0J10Bi# cOpTIiB ‘XapKiBChKa 3UMOBa’, ‘ YKpaiHChKa
ociHp’, ‘bijlocHIXkKa’ Ta KamyCcTH 4epBOHOrojoBoi copry ‘Ilamera’, mio 3abe3nednsio
301JIbIIIEHHS] MacH TOJOBOK Ha 22—23 % Ta HIUTBHOCTI TOJOBOK Ha 13-22 % 3anexHo
BiZ copty [25, c. 14].

Bukopucranns npenapariB Emin-H ta Bummen 3a BHpoIIyBaHHS pi3HUX COpPTIB
KamyCcTH KoJibpali 3a0e3Mevmio MosiBy CXOJiB y cepeqHboMy Ha 1-2 mo0m paHimie Ta
HACTaHHS IHINUX CTajiil — B cepeHbOMY Ha 3—4 no0u. BpokaliHicTh KOpEHEIUIoiB
y cepenabomy 3pocia Ha 0,5—1 kr/m? [26, c. 3].

Hna pocnun poauau [MapOy3osi (Cucurbitaceae) mpotu akpemoHio3y (30yAHHK
Acremonium cucurbitacearum) epektuBHUM € mTaM Trichoderma sp. 017, sxuii BoJO-
Qi€ HAWIIBUIMIAM POCTOM 1 aKTUBHHM TilleprapasuTH3MOM, 32 MOP(OIOro-KyiIbTy-
paJIbHUMU O3HAKaMH IITaM BiHeceHo 10 Buny 1. viride 017 [27, c. 47]. Llltam Gakrepii
Paenibacillus polymyxa KB nposiBisie aHTaroHiCTUYHY aKTUBHICTD J0 (PITOMATOTCHHUX
MiKpoMilEeTiB poaiB Fusarium, Alternaria, Nigrospora Ta 30aTHUIl CUHTE3YBaTH €K30-
noJricaxapu/ii aMUTOTIEKTHH Ta JieBaH; (hiTOTOPMOHAJIBHI CIIONYKH: ayKCHH, a0CIIU30BY
KHCJIOTY, Ti0epesioBl KUCIIOTH, IIMTOKIHIHM, BiTaMinu: TiamiH (B1), pubodnasin (B2),
nipugokcun (B6), donieBy kucnory; BusBisge docdarasHy, aMiIONITHUHY, TPOTEOTi-
TUYHY, IEKTONITHYHY akTUBHOCTI [28, c. 50].

Bce gacrimme B TEXHOJOTISAX BHPOIIYBaHHS OBOYEBUX KYIBTYp IMOEIHYIOTH IIpera-
patu pisHOro (YYHKIIOHANFHOTO MPU3HAYCHHs. BaXKIMBUM acmeKToM 3acTOCYBaHHSI
010JIOTIYHUX MPETapaTiB € iX MOKIMBICT MOETHAHHS 3 PEIOBUHAMH CTHUMYITIOI0YO] i,
JUTS. TIIBHIICHHS IMYHITETY POCIHMH Ta 3MEHIIEHHS 3aCTOCYBaHHS XIMIYHHX 3aC00iB
3axucty. Tak, mocnimkeHHs: cymicHOro 3actocysanHs PPP I'ymidina ta Gionpenapary
A30TOdIT TTOKa3aJIi 3pOCTaHHS BpOXKAMHOCTI Oyi1b0 paHHbOT KapTorii copty ‘Immana’
1o 32,3-32,8 1/ra, MOpiBHAHO 3 KOHTpojeM [29, ¢. 71].

3acrocyBanHs Takux PPP sk Digporymin, I'ymiBep Ctumyn, Bumnen Makci
MO3UTHBHO BIUTMBAa€ Ha (DOPMYBAHHS MPOAYKTHBHHX i T€HEPATHMBHHUX OPIaHIiB POC-
JMH OTipKa B YMOBaX 3aKPHUTOTO IPYHTY. 30KpeMa, 3a TPHPA30BOTO ITO3aKOPEHEBOTO
obrpuckyBanus pociud PPP ypoxaitnicts mionis 3pocia Ha 1,06-2,48 kr/m? (abo
8-18,7 %) [30, c. 79].
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JloBenieHO e(heKTUBHICTH IEPEAIOCIiBHOIO 00pOOICHHS HACIHHS MOPKBU PO3YHHAMHU
¢y3ukokuHy, cuMOioHTYy-1 Ta muTokiHiHOBHX mpemnapatiB (bidocer, Anedum, Ane-
Ho(oC), Mo 3a0e3neuyBano MiBUINEHHS eHeprii mpopocTanHs Ha 6—20 %. Y mocmi-
JUKeHHSX 13 BuzHaueHHs eektuBHOCTI PPP Kpesanun, Cinanun, Exepris M BcTaHOB-
JICHO TIO3UTHUBHY CTUMYITIOFOUY JIit0 Ha picT pocnuH poaunu [lacieoHoBi (Solanaceae),
a came 30UIBIIEHHS] BPOXKAWHOCTI MepIro coioakoro Ha 19,1-24.7 %, moMinopa — Ha
17,5-30,9 %, baknaxxana —Ha 16,4 % [31, c. 66].

BucHoBkn Ta mpomno3umii. OBOYiBHUIITBO HAJICKUTHh IO CTPATETiYHO BaXKITUBHX
HaMpsAMIB BITUHU3HAHOTO CiIbCHKOTOCIIONAPCHKOr0 BHUPOOHUIITBA. Hapasi BaIuBOrO
acriekty HaOyBae Bce OiNbIlle 3aCTOCYBAHHS AJIBTEPHATHBHUX EKOJIOTIYHO OE3MEYHUX
mpernapariB 3axXUCHOI 1 yz106pIOBanLHo'1' Iii y TEXHOJOTiSIX BUPOIIYBaHHS OBOYEBUX
KYIIETYP, PO L0 CBITYATH IIOCTIHHO 3pOCTAK0uHii PUHOK Gionpenaparis i perymsropis
pocTy pociyH. BukopucTaHHs eKoJoriqHo Oe3MeuHHX MperapariB y TEXHOJIOTISX BUPO-
IIyBaHHS OBOYEBHX KYJIBTYp 3a0e3ledye 3MEHIIEeHHS] HeraTHBHOIO BIUIMBY Ha HAaBKO-
JIMIITHE TTPUPOJHE CEPENOBHUIIE Ta CIIOKMBaUiB. TakoK Ha Pi3HUX OBOYEBUX KYJIBTYpax
SIK B YMOBAaX BiJIKPHTOTO, TaK i 3aKPUTOTO IPYHTY, AKTHBHO MPOBOAATHCSI TOCITI IKESHHSI
3 pi3HUMH OiOJOTIYHMMH IpemnapaTaMH Ta BU3HAYAIOTHCS HAWOUIBII e(EeKTHBHI TEX-
HOJIOT'IYHI acMeKTH 1X 3acTocyBaHHs. BogHouac, B YkpaiHi 3acTocyBaHHS 010TOTTYHHX
npenapariB 1 PPP Bce me 3anuimaeTbcs Ha HETOCTATHLOMY PiBHI, 30KpeMa BHACIIIOK
HU3bKO1 OIH()OPMOBAHOCTI arpOBUPOOHHUKIB.
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OCOBNUBOCTI Al PETAPOAHTY XNNOPMEKBAT-XJ10PUA 750
HA NMWEHULUIO M’AKY O3UMY 3AJIEXHO
BIA HOPM BUCIBY HACIHHA

SApyyk I.I. — d.c.-2.H.,

npoghecop kaghedpu a2poximil,

[HinposcbKuli depxasHull azpapHO-eKOHOMIYHUU yHigepcumem
IMo3Hsik B.B. — K.C.-2.H.,

douyeHm Kaghedpu 3a2anbHO20 3emriepobecmea ma rpyHmo3Hascmea,
[HinposcbKuli depxxasHUll azpapHO-eKOHOMIYHUU yHigepcumem
YepHux C.A. — K.C.-2.H.,

douyeHm kaghedpu a2poximii,

[Hinposcbkuli depxxasHUll azpapHO-eKOHOMIYHUU yHigepcumem
Jlemiwko C.M. — k.c.-2.H.,

cmapuwuli 8uknadady kaghedpu azpoximi,

[Hinposcbkuli depxasHull azpapHO-eKOHOMIYHUU yHigepcumem

ITiosuwenns ypooicaunocmi nuueHuyi, — OCHOBHOL KYIbmMypu Xapyy68anHs MinbloHig nodel,
3a621c0U OYI0 HAO3BUYALIHO BAJICTUBOIO 3A0AYEI0 POCIUHHUYMSA. [ Yb020 BUKOPUCTOBY-
HOMbCA PI3HI MEMOOU K CENeKYIUH020 HANPIMKY, MAK § pO3POOKU HUSKU MEXHONOLIYHUX 34X0018,
i 30Kpema GUKOPUCIAHHS Pe2yIAMOopI8 pocny pocaul. s ymoyHeHHs 0esiKux ocobnausocmeil
gopmyeanns 3eprHo60i npodykmuenocmi nuenuyi m’axoi ozumoi copmy Cnisanka npu oopodyi
HACIHH ma nocisié pemapoanmom pocny Xnopmexeam-xnopuo 750 3a1ex4cHo 8i0 pi3HUX HOPpM
sucigy ma cnocobie suxopucmanns npenapamy. I1onvosi docuiou nposoounu Ha 00CIiOHOMY NOI
Haguanvno-nayxogoco yenmpy JJHINpo8cvKko2o 0epicasno2o azpapHo-eKoOHOMIYHO20 YHieepcu-
memy, sike 8iOHOCUMbCs 00 niguiynoi wacmunu Cmeny Ykpainu.

Bnepwe nesnauni siominnocmi nposgy Xnopmexeam-xnopuo 750 3anexcHo i0 HOpM GUCIBY
6110 BUABNIEHO HABECHI NICISL BIOHOBEHHS 8ecemayii.

3acmocysanns Xnopmexeam-xnopudy 750 cnpusno momy, wo pociuHu Kpaue 36epiea-
JUCS. NPOMASOM 6ecemayii i Ha MOMenm 30UPantsa ypoXrCaio Manu OiNbULy 2yCmomy CmosHHSL.
Taxoowc 36invuunacy i Kitbkicms 6cix cmeben na o0unuyi niowi — na 3,2 % i 8,6 %, 6i0nogioHo.

Tycmoma npoOdykmuero2o cmebIocmor npu yboMy 3p0cia NopieHAHO 3 Koumponem Ha 3,1 %
i 9,1 %, ionosioHo.
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Iopisuano 3 00poOKow HACiHKA, Oinbwl epekmusHum 6y10 OCiHHE 0bnpuckysantns. Haii-
Oinbuwuil npupicm yposcauHocmi OYI0 OmpuMaHo npu OBOKPAMHIU [ MPUKpAmuii 0opoodyi
nocisie npenapamom Xnopmexeam-xnopuoo 750. Tax 0bpodra nocisie pemapoanmom 60ceHu
Ha nouamky gasu kywenns (1,5 n/2a) i nicisn 6ionosnenns eecnsanoi secemayii (1,5 a/ea) oana
npupicm ypoocaiinocmi 6,66 m/2a, a npu 06pooyi nocigie pemapoaHmom 60CeHU HA NOYAMKY
Gazu kywenns (1,5 1/2a) i nicis sionosnenns eecusanoi secemayii (1,5 1/2a) ma na novamky gazu
6uxody 6 mpyoxy (1,5 n/za) — 0,68 m/za.

Knrouoei cnosa: nuenuys M ’saka o3uma, HOpmMa 8UCigy Haciuus, pemapoanm pocmy Xiopmex-
sam-xa10pud 750, cmpykmypa ypostcaro, RpoOyKmMueHicmb.

Yarchuk LI, Pozniak V.V., Chernykh S.A., Lemishko S.M. Features of the action of the
retardant Chlormequat-chloride 750 on soft winter wheat depending on the norms of seed
sowing

Increasing the yield of wheat, the main food crop for millions of people, has always been
an extremely important task of crop production. For this purpose, various methods of both
breeding direction and the development of a number of technological measures are used, and in
particular the use of plant growth regulators. To clarify some features of the formation of grain
productivity of soft winter wheat of the Spivanka variety when treating seeds and crops with the
growth retardant Chlormequat-chloride 750 depending on different sowing rates and ways of
using the drug. Field experiments were conducted on the experimental field of the Educational
and Scientific Center of the Dnipro State Agrarian and Economic University, which belongs to
the northern part of the Steppe of Ukraine.

For the first time, slight differences in the manifestation of Chlormequat-chloride 750
depending on the sowing rates were detected in the spring after the vegetation recovery.

The use of Chlormequat-chloride 750 contributed to the fact that the plants were better
preserved during the growing season and at the time of harvesting had a higher stand density.
The number of all stems per unit area also increased by 3.2% and 8.6%, respectively. At the
same time, the density of productive stems increased compared to the control by 3.1% and 9.1%,
respectively.

Compared to seed treatment, autumn spraying was more effective. The greatest increase in
yield was obtained with two- and three-fold treatment of crops with Chlormequat-chloride 750.
Thus, treatment of crops with a retardant in the fall at the beginning of the bushing phase
(1.5 l/ha) and afier the restoration of spring vegetation (1.5 l/ha) gave an increase in productivity
0.66 t/ha, and when treating crops with a retardant in autumn at the beginning of the bushing
phase (1.5 l/ha) and after the restoration of spring vegetation (1.5 l/ha) and at the beginning of
the phase of emergence into the tube (1.5 l/ha) — 0.68 t/ha.

Key words: soft winter wheat, seed sowing rate, Chlormequat-chloride 750 growth retardant,
crop structure, productivity.

ITocranoBka npo6Jemu. I1iTBUIICHHS YPOXKAaifHOCTI MIIEHUIlI, — OCHOBHOI KyJb-
Typu XapuyBaHHS MUIBHOHIB JIFONEH, 3aBXIW OYyJIO HAA3BUYAWHO BaXKIMBOKO 3ajia-
YeH POCIWHHMLTBA. [ Or0 BUKOPUCTOBYIOTHCS Pi3HI METOIU SIK CENIEKLIHHOTO
HanpsAMKY, TaK 1 po3poOka HU3KH TeXHOJOTiuHuX 3axomiB [1, 2, 3]. Bei TexHoOMOTIUHI
3aXOIM CIPSIMOBaHI Ha (OPMYBaHHS TAKOTO MPOAYKTHBHOTO CTEOIIOCTOIO, KU OW
JIaBaB MOXKJIMBICTh POCIIMHAM MAaKCUMAIIbHO PO3KPHUTH CBOI IIOTEHIIIaJIbHI MOXJIUBOCTI.
BuBYeHHS pi3HUX TEXHOJIOTIYHUX 3aXO/IB, AKi Ial0OTh MOXKJIMBICTb ITiIBUIIIUTH BPOXKAaii-
HICTh MIICHUII 03UMOI MalOTh 3HAYHE HAYKOBE Ta MPAKTHYHE 3HAUCHHS, a BiIMOBIIHI
JOCITI/PKEHHSI € aKTyaJlbHUMH

AHaji3 ocTtaHHiX AochaixxeHb i myOaikamiid. BcraHoBneHo, 110 HOPMH BHCIBY
HACIHHS MIICHHI M’ SIKOT 03UMOI 3aJIe)KaTh BiJl 0araTb0X YMHHHUKIB: COPTOBHX OCOOJIH-
BOCTeil, SIKOCTI HACIHHS, KITIMATUYHUX Ta IOTOHUX YMOB PETiOHY, CTPOKiB CiBOH, IOTe-
PEIHUKIB 1 POMIOYOCTI I'pyHTY Ta iHIMX [4]. B cBOIO Yepry HOpMH BUCIBY BILTHBAIOTH
Ha r'yCTOTY CTEOJIOCTOXO, IJIONLY JKUBJICHHS POCIHH, POTOCHHTETUYHY aKTUBHICThH POC-
JIMH, ONTHMAaJbHE CIIBBIIHOIIEHHS HAA3eMHOI 1 Mia3eMHO1 YacTuHH pociuH [5]. Kpim
HOPM BHCIBY Ha MPOAYKTUBHY KYIIUCTICTh, SK OJIMH 3 TOJIOBHUX €JIEMEHTIB CTPYKTYpH
ypOXaro, BIUTUBAIOTH 1 PETyIATOPH pocTy [6, 7, 8]. OOrpyHTOBaHE BUKOPUCTAHHS PETy-
JSITOPiB POCTY MOKpAIly€e TaKi MOKA3HUKH SIK IMPOAYKTHBHA KYIIHUCTICTh, Maca 3epHa
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3 kosnoca, Mmaca 1000 3epHHH, IPH IHOMY MiABHUILEHHS yPOXAHHOCTI BiIOyBaeThCS Ha
10-30 % [9].

[TutaHHs BUKOPHCTAHHS PETYJISATOPIB POCTY B POCIUHHHUIITBI MIMPOKO BHCBITICHO
B HayKoBili jiTeparypi [10, 5], ane nesiki muTaHHS BUMararoTh yTouHeHb. Hamu Oyro
MIOCTABIICHO HAa BUBUCHHS IIUTAHHS B3a€MO3B’SI3Ky MK HOpMaMH BHCiBY HACIHHS TIIIIe-
HUI M’SIKOT 03UMO] Ta €(PEeKTUBHICTIO 3aCTOCYBaHHS PETapAaHTIB POCTY 3a Pi3HUX CIIO-
co0ax 1X BUKOPHCTaHHS.

IMocTanoBka 3aBmaHHs. [loMbOBI MOCHIAM TPOBOAMIKMCS BIATOBITHO 3arajibHO-
npuitHATI Metoquku [11]. TexHoNOTisT BUPOIIYBaHHS MIICHUII 03UMOI BiJIIOBigalia
30HAJIBHUM PEKOMEHJalisM Il yMoBaM IiBHiYHOro Cremy, KpiM ITOCTaBICHHX Ha
BUBUCHHS IIUTAHb.

Hocnimxenus 6ynu po3nodati y 2012 pomi 3 coprom miueHuni M’skoi o3umoi Cri-
BaHKa Ha JIOCIiHOMY ol HapyansHO-HayKOBOTO EHTPY JJHIMPOBCHKOTO IEPKaBHOTO
arpapHO-eKOHOMIYHOTO YHIBEPCHTETY, sIKe 3HAXOMUThCS B J{HIpOIeTpOBCHKiM 061acTi
1 BIJTHOCUTHCS J10 MiBHIYHOT yacTHU Creny YKpaiHu.

3a mery OyJ0 TOCTaBJICHO BH3HAYCHHS 0COONMBOCTEH (HDOpMyBaHHS NMPOTYKTHB-
HOCTI TIIICHUII M’s1K0i 03uMO1 copTy CriBaHKa Ipy 00poOIIl HACIHHS Ta IMOCIBIB peTap-
JAHTOM POCTy XJopMmekBar-xiopua 750 B HacTymHHX BapiaHTax — 1) KOHTpoib 6e3
3aCTOCYBaHHsI peTapaHTy; 2) oOpoOka HaciHHs mepen ciBdoro (2,0 1/T); 3) oOpodka
HaCIHHS Tiepe ciB0OIO (2 1/T) 1 MOCIBIB HABECHI IICJIS BIAHOBJICHHS BECHSIHOT BereTarlii
(1,5 11/1); 4) 06poOKa 1oCiBiB peTapJaHTOM BOCEHU HAa MOYATKy (pa3u KymieHHs (1,5 n/ra);
5) 00poOKa MoCiBiB peTaplaHTOM BOCEHH Ha Mmovarky ¢as3u KymieHss (1,5 n/ra) i micns
BiJTHOBJICHHS BeCHsHOI Bereranii (1,5 n/ra); 6) o6poOka MoCiBiB peTapJJaHTOM BOCEHU
Ha no4aTky (asu xymenHs (1,5 n/ra), micns BiAHOBICHHS BecHsIHOI Beretauii (1,5 n/ra)
Ta Ha Imovyarky (a3 BUXomy B TpyOky (1,5 si/ra).

ITonepenuukom OyB YopHuUi map. Jlocmia npoBomuin Ha HOHI MiHEpaIbHUX T0OPHB
NP, K,, (1mix ocHoBHui 06p0o0iTOK IpyHTYy) + N, (4€p€3 /1Ba THIKHI MiCIIs BITHOBJICHHS
BECHSHOI BereTallii, y ¢pa3y KymeHHs).

[PyHT DOCIiJHOTO II0JIS — YOPHO3EM 3BHYAMHMN MAJOTYMyCHHI BayKKO-CYIIIMHKO-
BUil Ha neci. Bmict rymycy — 4,0 %, 3aramsHoro azoty — 0,23 %, docdopy — 0,12 %,
kamiro — 2,0 %.

B nmociizax BHKOPHUCTOBYBaBCS peTaplaHT pPOCTy XJopMmekBar-xiopun 750, sKkuid
3MEHIIIY€E amiKajbHe JOMiHyBaHHs TOJIOBHOTO ctebia, popmye Oinblie OiyHUX cTebe,
K1 pIBHOMIPHO pPO3BHBAIOTHCA i MaJIO BiZICTAIOTh B POCTI BiJ TOIOBHOTO cTeOMa, TOOTO
3a0€3Meuy€eThCsl CHHXPOHHE KYIIIHHS.

BukJiaa ocHOBHOTO MaTepiaJty A0c/igKeHb. Sk TOKa3aau YOTUPHOXPiYHi MOJIBOBI
JOCIIJDKEHHS, CYTTEBOI Pi3HUII MK POCIMHAMY, HACIHHS SIKUX Oyn0 o0pobnene petap-
JIAHTOM Tepe]l CiBOOI0, 1 THMH, TOCIBH SKHX OONMPHUCKYBAIUCH XJIOPMEKBAT-XJIOPH-
oM 750 BoceHu B (pa3i KyIIeHHs, 110 BCiX MOKa3HUKAX, 110 aHAIi3yBaJlIKCs, HE BiaMiva-
nock. B 1eli mepiof picT i pO3BHTOK POCIIHH 3aJIeKaB BiJl PiBHS BOJIOT0-3a0e3eueHHS,
TEMIIepPaTypHOTO PEKUMY Ta TPHUBAJIOCTI OCIHHBOI BEreTallii.

Brepuie meBHi BiIMiHHOCTI MposiBY XJIOpMEKBaT-XJopux 750 3ajexHO BiJl HOPM
BHUCIBY OyJI0 BHSIBJICHO HaBECHI ITiCTIs BiTHOBICHHS BereTarii (Tabm. 1).

BcranopneHo, mo MiABUINEHHS] HOPMH BHCIBY HaciHHs 3 3,5 mo 5,0 MuiH IIT./ra
CIpUsie HE3HAYHOMY 301IBIIEHHIO BUCOTH POCIIUH — B cepeJHbOMY Ha 2,4 % (mpu HOpMi
BuCiBy 5,0 MiH mT./Ta) i Ha 6,5 % (TIpK HOpMIi BHCIBY 4,5 MIH mIT./Ta). 3aJ€KHO BiX
3aCTOCYBaHHsI peTapaanTy XiiopMekBar-xjaopua 750, sk pu 00poOIli HACIHHS TaK 1 pH
00IpHUCKYBaHHI BOCCHHU, 3MiHH Y BUCOTI POCIMH HE CIOCTEPIraanuch, 110 He MOXKHA CKa-
3aTH PO Macy POCIIHH.




Taspiticbknit HaykoBui BicHEK Ne 135. Yactuna 2

146 I

Tabmuis 1
CraHn nuenuui o3uMoi HanpukiHUi ¢a3u KymeHHs micjas BiTHOBJIEHHsI
BecHsIHOI BereTauii (cepeane 3a 2013-2016 pp.)

Hopmu Maca 100 KinbkicTb Ha onHiil pociuHi, mIT.
BHCIBY 11’30“031(:: a0CcoJII0THO creden HOBHUX o p:;:(imﬂ’
be3 perapananTty
3,5 24,7 46,8 4,8 0,1 32 75,4
4,0 25,3 45,0 4,3 0,1 2,8 73,9
4,5 25,9 43,9 4,2 0,2 2,6 71,2
5,0 25,2 41,4 4,0 0,3 2,3 70,0
O0podka HaciHHs nepen ciB6oro perapaanToMm (2 J/T)
3,5 24,7 48,0 4,9 0,1 34 76,2
4,0 25,4 45,3 4,6 0,2 32 74,7
4,5 26,5 44,0 4,4 0,2 2,9 75,7
5,0 25,3 42,1 4,2 0,2 2,6 76,5
OOnpuckyBaHHsl MociBiB perapaanTom Bocen (1,5 si/ra)

3,5 24,4 50,8 5,0 0,1 34 76,6
4,0 25,4 46,0 4,7 0,1 3,1 74,7
4,5 26,3 44,9 4,5 0,2 2,9 76,5
5,0 25,0 43,4 4,2 0,2 2,7 77,1

301IBIIeHHS] MacH POCIIHH IpH 00poOLi HACIHHS IpemapaToM Binoymocs 1o 2,6 %,
a mpu OCiHHi 00podui mociBiB 10 8,6 %, MOPIBHAHO 3 KOHTpoJeM. B mimomy 30i16-
IICHHS] HOPMU BHCIBY HaCIHHS MPU3BOIIIIO 0 3MEHILICHHS MaCH POCIIHH.

Ha nepiox BiTHOBIEHHS BECHSHOI BETeTAIlil TAKOX BXKE CIIOCTEPIraBCs BILIHB PETap-
JIAHTY POCTY 1 HA TIOKA3HUKH KUTBLKOCTI cTeOes Ha pociuHi. Tak, BAKOPUCTAHHS Ipera-
pary 3a BCiX YMOB CIIPHSIO 30UIBIICHHIO KUTBKOCTI KUBUX cTeben Ha pociuHi. Ciig
3a3HAYUTH, M0 OLTBITY e(pEeKTHBHICTH MaB MIPUHAOMY OOIIPHCKYBAaHH MTOCIBIB y OCIHHIH
nepiox Hixk oOpoOka HaciHHA. Tak, B CepeHROMY IO BCiX HOpPMaX BHCIBY, POCIHHH,
HACiHHA SKUX OyII0 00pOOICHO mpenapaTroM, Majo Ha 5,8 % KUBHUX POCIHH OUTBIIE HIX
Ha KOHTPOIII, a 32 yMOB OCIHHBOTO 0OIprcKyBaHHs — Ha 13,3 %.

Ha Bcix BapianTax, sk 03 BHKOPHCTaHHS PETapAaHTy, TaK i 3 HOr0 BUKOPHCTaH-
HSIM, KUTBKICTB )KUBHX CT€OCT Ha POCIIHHI 31 30UIBIICHHSM HOPMH BUCIBY 3MCHIIIYEThCSL.
Binpime 3a Bce BOHa 3MEHIIMIACH HA KOHTpoi — Ha 16,7 %, Ha 14,3 % — y pocnun
3 00poOKOKO HACiHHSA Mopdo-perynsaropoM i Ha 16,0 % — BHACTIIOK OOMPHUCKYBaHHS
HHUM TOCIBiB BoceHH. HaBmaku, KUTbKICTh MEPTBHX CTEOET MPH IIbOMY 3pOCTaia.

KinpKicTh HOBOYTBOPEHUX BY3JIOBHUX KOPEHIB Malla TaKy K 3aJEKHICTh SK 1 Maca
pOCIHH: — 31 30UIBIICHHAM HOPMH BHCIBY HACIHHS KiJIbKICTh HOBUX BY3JIOBHX KOPEHIB
3MEHIITYBaIacCh, a Y POCIHH, IO MMiJIaBAUCh dii peTapAaHTy, HOBUX BY3JIOBHX KOPECHIB
chopMyBanochk OLTBIIE HiXK Ha KOHTpoIi. Tak, B CepeqHbOMY IO BCiX HOpMaX BHCIBY
KUTBKICTh HOBUX BY3JIOBUX KOPEHIB Ha KOHTpPOJI ckjana — 2,7 T, a npu obpoOui
perapaanTom — 3,0 wrt., T06T0 Ha 11,0 % Oinble.
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ITpoTsiroM BeCHSHO-TITHBOI BereTallii BiAIMIHHOCTI, SIKi BKE OTPUMAJIN POCIHHH MPO-
TATOM OCIHHBO-3UMOBOTO TIEPiOy, TPOIOBKYBAIH MPOSBIATUCS Ha MOAAIBIIOMY POCTI
1 PO3BUTKY POCIHH MIICHUII M SIKOT 03UMOT 1 CYTTEBO BILTHHYIIU Ha €JIEMEHTH CTPYKTYPH
ypOXKaro 3epHa 1 Ha ypoKaiHICTh. SIK MOoKa3au JOCIiKeHH, 301TbIICHHS HOPMH BHCIBY
HaciHHsA 3 3,5 10 4,5 MIIH IIT./Ta 3yMOBHUIIO 3pOCTaHHS TYCTOTH CTOSIHHSI pociiH Ha 17,9 %
Ha KoHTpodi i Ha 20,6 1 18,5 % Ha BapiaHTaX 3 BUKOPUCTaHHIM XJIOpMeKBaT-XJ10pHz 750
(Tabm. 2). Y Tol e yac, momaibllie MMiBUICHHS HOPMHU BUCIBY HaciHHsI 10 5,0 MITH IIT./Ta
IIPU3BOJUJIIO 10 3MEHILIEHHS I'yCTOTH CTOSHHS pociuH Ha 3,1-7,4 %.

CXO0Ky 3aJIeKHICTh Malld TAaKOXK TaKi TMOKa3HUKH SIK KUTBKICTh BCiX cTe0eN Ta KiJib-
KiCTh IPOJYKTUBHUX CTeOeN Ha OfuHMIII Tuioli. [Ipu 3pocTanHi HOpMH BUCIBY 3 3,5 10
4,5 MITH 1IT./Ta KiJBKIiCTh BCiX cTeOen miaBuimyBanack Ha 13,6—15,8 %. 3a ymoB nogass-
moro 30UIbLIEHHS HOPMHU BUCIBY HaciHHS A0 5,0 MJIH IIT./ra, HaBMaKH, iX KiJIbKICTh
3MeHIImIack Ha 4,7-7,4 %.

Tabmwuist 2
EneMeHTH CTPYKTYpH YpO:Kalo NIIEHUIli 03UMOI 32J1€2KHO Bil HOPM BHCIBY
Ta 3acTOCyBaHHSI perapaanTy (cepenne 3a 2013-2016 pp.)

Kinbkicts Ha M2, 0T, Maca 3epHa, T
Hop.Ma BCix NMPOAYKTHUBHUX HpOHyKTleHa
BHCIBY | poCJIHH creden creden KYIMCTICTL | 3 koJioca | 1000 mr.
Be3 perapaanTty (KOHTPOJIb)
3,5 163,9 566,3 526,7 3,22 1,04 45,2
4,0 179,6 621,1 581,1 3,22 1,04 44.4
4,5 193,3 655,6 611,5 3,16 1,05 43,7
5,0 187,6 638,1 579,9 3,11 1,05 42,9
O0podka HacinHs nepen ciB0oo (2 /1)
3,5 168,8 598,4 540,1 3,19 1,04 45,2
4,0 184,4 631,2 590,6 3,20 1,05 443
4,5 203,5 679,7 644,8 3,16 1,07 43,5
5,0 188,2 653,5 596,9 3,16 1,06 43,2
OonpuckyBanHns cxofis Bocenu (1,5 n/ra)
3,5 179,0 626,0 576,3 3,21 1,05 46,1
4,0 193,8 681.,4 621,1 3,21 1,05 453
4,5 212,1 715,0 6713 3,16 1,06 44,5
5,0 201,7 672,4 638,8 3,16 1,04 43,8

3acTocyBaHHs XIIOpMeKBaT-xjopuay 750 cupusuio ToMy IO POCIHHH Kpamie 30e-
piramucst mpoTsATroM BereTanii i Ha MOMEHT 30MpaHHS YPOXKar0 Maju OiIbIIy TyCTOTY
ctosiHHA. OOpoOKa HACIHHA CHpHUsIa HE3HAYHOMY 30UTBIICHHIO I[bOTO TOKA3HUKA (Ha
2,8 % MOpIBHSIHO 3 KOHTPOJIEM), a OOMPHUCKYBaHHS MOCIBIB — Ha 8,6 %. Takox 3011b-
IIAJIACH 1 KIJBKICTH BCiX cTeOen Ha omuHuIl Imomy — Ha 3,2 % i1 8,6 %, BiAmoBigHO.
I'ycToTa IpOAYKTHBHOTO CTEOIOCTOIO MPH IIHOMY 3pOCiia MOPIBHAHO 3 KOHTPOJIEM Ha
3,1%19,1 %, BigmoBigHoO.

IIponykTUBHA KyIIUCTICTh, HABMNAKHU, JEIIO 3HUXKYBaIach MpU 30UIbIIEHHI HOPMHU
BHUCIBY. 3acTOCYBaHHS pETaplaHTy POCTY CYTTEBO HE BIUIMHYIO Ha Ied IOKa3HUK,
a TaKoX 1 Ha Macy 3epHa 3 KoJioca.
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[TigBuIeHHs: HOPMH BUCIBY HACIHHS MPU3BOAWIO 10 3MeHmeHHs Macu 1000 Haci-
HuH Ha 4,4-5,1 %. XnopmekBar-xjgopua 750 MO3UTUBHO BIUIMHYB Ha 1€ MOKa3HUK
JIMIIE TP 3aCTOCYBaHHI HOTo BoceHH, 30inpmmBIM Macy 1000 HaciHMH, B cepeIHbOMY
0 BCiX HOpMax BHCIBY, Ha 1,8 %.

MoskHa 3a3HauUTH, 1110 BUKOPUCTAHHS Ipenapary XiaopMeksar-xiaopun 750, gk npu
00poOIIl HACIHHS, TaK 1 MPU OOMPUCKYBAaHHI MOCIBIB, CIIPHSIO (OPMYBAHHIO Kpalux
MOKA3HUKIB €IEMEHTIB CTPYKTYPH YpOXKaIo.

[oenHaHHS KpalMX MOKA3HUKIB €JIEMEHTIB CTPYKTYPH YPOXKAI0 3yMOBITIO€ 1 HAWBHUIII
MIOKA3HUKH YpOXKalHOCTI. 3a JaHUMH Tabnu1i 3 Ha piBeHb ypOKaHOCTI MIICHUIT] BIUIH-
BaJIU SIK HOPMH BHCiBY HAaCiHHS, TaK i 00poOka perapaanToM XiiopMeKkBaT-xiopun 750.

Tabmusa 3
YpoxkaiiHicTh NueHMIi 03MMOi 32J1€3KHO Bil HOPMH BHUCIBY HACIHHSA
Ta 3aCTOCYBaHHS peTapAaHTy XyopMeKBaT-xJjopuj 750, T/ra

Hopma BuciBy, Poku nocaigxenn Cepene
MIH WT./ra (A) 2013 2014 | 2015 | 2016
Be3 perapnanty (B)

3,5 3,71 5,76 5,70 5,73 5,23

4,0 4,06 6,03 5,92 6,06 5,52

4,5 4,32 6,36 6,17 6,32 5,79

5,0 4,11 6,10 5,93 5,85 5,50

O0podka perapaantom HacinHs (2 a/1) (B)

3,5 3,90 5,90 5,82 5,96 5,40

4,0 4,18 6,24 6,20 6,22 5,71

4,5 4,55 6,37 6,34 6,50 5,94

5,0 4,42 6,18 6,15 6,27 5,76

OonpuckyBaHHs perapaanToM nocisiB Bocenn (1,5 si/ra) (B)

3,5 4,17 6,22 6,10 6,26 5,69

4,0 4,46 6,52 6,34 6,57 5,97

4,5 4,87 6,82 6,69 6,89 6,32

5,0 4,56 6,55 6,51 6,46 6,02
HIP  (A) 0,21 0,22 0,24 0,25

HIP, (B) 0,12 0,16 0,16 0,20 -

HIP, (AB) 0,23 0,24 0,25 0,29

He3spaxkaroun Ha MOTOJHI YMOBH OKPEMHX POKIB 1 BapiaHTH 3aCTOCYBaHHS peTap-
JIAHTY POCTY, HAWKPAIIO HOPMOIO BUCIBY HACIHHS BHSBHIACH HOpMaA 4,5 MITH IIT./Ta,
sKa 1 3a0e3neyria OTpUMaHHs HalBUIIIOT 3¢PHOBOT IPOTyKTHBHOCTI.

Bukopucranns npenapary XmnopMmeksatr-xjaopu 750 B yci poKd TOCIiIXKEHb CIPH-
SJTO TABUINEHHIO YPOXKAaHHOCTI MIIEHHIN 03uMoi. 3aBIsiku 00poOiti HacinHs y 2013 p.,
B CEpeJHbOMY I10 BCiX HOPMAaX BUCIBY, ypOXKaiiHiCTh MiABUIIMIACE HA 5,9 % MOPiBHAHO
3 KOHTPOJIEM, & Y OUTBII CIPUATINBI POKH IiIBUIICHHS MPOAYKTUBHOCTI OYJIO 3HAYHO
MEHIIUM — TpupicT ckias Bix 1,8 no 4,2 %.

[opiBHSAHO 3 00POOKOIO HACIHHS, 0TI €()eKTUBHIM OYJI0 OCIHHE OOIIPUCKYBaHHSI.
Taky 2013 p. —na 11,6 %, y 2014 p. —na 7,8 %, y 2015 p. —na 8,1 % ta 2016 p. — Ha
9,3 % TOPIiBHSHO 3 KOHTPOJIEM.
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MakcumanbHy ypoXaiHICTE Oyll0 OTPUMAaHO 3a BHKOPHCTAHHS HOPMH BHCIBY
HaciHHA 4,5 MIH IIT./Ta y MOETHAHHI 3 OONPHCKYBaHHs TOCIBiB XIJIOPMEKBAT-XJIO-
pumo 750 Bocenu. Lleit BapiaHT B cepeHbOMY 3a POKH JOCIIIKEHB 3a0€3IECUHB YPO-
JKaiHICTh Ha piBHI 6,32 T/ra, B TOI Yac K Ha KOHTPOJIi OyJI0 OTpUMaHO BChOTo 5,79 T/Ta.

OHOYACHO 3 JIAHUM J0CJTiIOM IPOBOJIMIIA TAKOXK BU3HAUCHHS €(DeKTUBHOCTI PI3HUX
cnoco6iB 3acCTOCyBaHHs Mpenapary XiaopMmeksar-xjiaopuao 750 (tadmn. 4). Bynao BcraHOB-
JICHO, 110 HE3JICXKHO BiJ] MOTOJHUX YMOB POKY BHKOPHUCTAHHS mpemnapary XJIOpMeK-
BaT-xJopua0 750 B JIF0OMX BapiaHTaX MPU3BOIWIO JO IiIBUIICHHS 3€PHOBOI MPOIYK-
TUBHOCTI. Halimenmmii mo3utuBHUM eekt Oyno oTpuMaHo mipu oOpoOIli mpenaparom
HaciHHA (2,0 7/T), OpUPICT TO BiJHOIIEHHIO 10 KOHTOPONIIO, B CEPETHHOMY 33 POKH
JOCITi/pKeHb, ckiaB 0.26 T/ra. A HaAWOUTBIIMKA MPHUPICT YPOXKAWHOCTI OYJIO0 OTPHUMAHO
IIpU IBOKPATHii 1 TpUKpaTHiii 00poOLi MociBiB npenaparoM XiopMmekBar-xjaopuno 750.
Tak 006poOKa MOCiBiB peTapJJaHTOM BOCEHH Ha rmovartky (asu kyuieHns (1,5 n/ra) i micns
BiJTHOBJICHHS BeCHSHOI BereTarrii (1,5 ji/ra) gana npupicT ypoxaiHocTi 6,66 T/ra, a npu
00po011i MociBiB peTapAaHTOM BOCEHHM Ha moyarky ¢asu kymeHHs (1,5 a/ra) 1 micns
BiJTHOBJICHH BecHsHOI Beretamii (1,5 n/ra) Ta Ha moyarky ¢a3u BUXOIY B TPYOKY
(1,5 n/ra) — 0,68 T/ra. Pi3HWIA MiX IIMMH JBOMA BapiaHTaMH ckiiaia Bchoro 0,02 T/ra,
10 HE € CYyTTEBUM.

Tabmuna 4
Ypo:xkaiiHicTh mueHnni 03UMoi 3aJ1e:KHO Bil ciocody 3acTOCYyBaHHSA
npenapary XJjgopMmekBar-xjopuaom 750, T/ra

Poxu pocaimkenn

Bapi C
apiaHT 3aCTOCYBAHHS pPeTapaaHTy 2013 3014 2015 5016 epenHe
Kontpoms 425 6,11 6,17 6,32 5,71
IHkpycrariist HaCiHHs niepe]] CiBOOko 4,52 6,39 6,45 6,50 5,97

Iakpycranis HaciHHs 1 00poOKa MOoCiBiB 463 6,59 6.64 6.60 6.12

BECHOIO
OO0poOka MmociBiB BOCECHH 4,87 6,72 6,69 6,89 6,29
OO0poOka MmociBiB BOCCHH i1 BECHOIO 4,96 6,76 6,82 6,95 6,37
O06po0OKka MOCiBiB BOCEHH 1 BECHOIO JIBivl 4,92 6,68 6,87 7,08 6,39
HIP 0,12 0,18 0,21 0,25 -

05

BucHoBkH i npono3unii. [1incymMoByloun MOXKHa CKa3aTH, M0 A COPTY MIUEHHUIL
M’sixoi o3uMmoi CriBaHka B yMOBaX MiBHIYHOTO CTemy ONTHMAaIbHOIO BHSBHIIACH HOP-
MO0 BHUCIBY HaciHHA 4,5 MJIH IT./ra. SIk 30UTbIICHHS, TaK 1 3MEHIIEHHS I[i€] HOPMHU
MPU3BOJUIIO JO IOTIpIIEHHS MOKa3HUKIB €IEMEHTIB CTPYKTYpU ypoxXaro, a i, BiAmo-
BiJTHO, JI0 3HWKEHHs ypokaiHocTi. OONpPUCKYBaHHS TIOCIBIB PETaplaHTOM pPOCTY
XnopmekBar-xsopun 750 BHABUIOCH e()eKTHBHIMNM 32 00poOKy HACiHHS mepex CiB-
6oro. Haiikpanum BUSBHBCS BapiaHT BUKOPHUCTAHHS Ipenapary 3a yMOBH JBOKPATHOT
00po0OKH TOCIBIB — BOCEHU Ha movarky ¢aszu kymieHHs (1,5 11/ra) i micis BiJHOBICHHS
BeCHsHOI BereTarii (1,5 1/ra), mo 3a0e3meunio mpupicT ypoKalHOCTI IO BiTHOIICHHIO
Jo koHTpoIo Ha 0,66 T/ra.
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MAOLWA «M’I30BOTO BIYKA» M. LONGISSIMUS DORSI
BYFAWLIB YKPAIHCbKOI YOPHO-PSIE01 MONTOYHOI MOPOAU
TA Tl 3B’130K 3 IKICHUMW O3HAKAMM SNOBUYUHU

Kpyk O.I1. — k.c.-2.H.,

dokmopaHm kaghedpu mexHonoeaiti upobHuUYymMea Mosioka ma M’sca,
HaujoHanbHutl yHisepcumem biopecypcis i npupodokopucmysaHHs1 YkpaiHu
YanieeHko A.M. — 0.c.-2.H., npoghecop,

3aeidysay kaghedpu mexHosnoeili supobHUYmMea Moroka ma m’sca,
HaujoHanbHuti yHisepcumem biopecypcis i npupodokopucmysaHHs1 YkpaiHu

YV Anownii, Kopei, CLLA, Aécmpanii niowy «m’sa308020 eiukay m. longissimus dorsi euxo-
PUCMOBYIOMb 0I5l OYIHIOBAHHSA SAKOCMI myws enuxoi pocamoi xyoobu. Y cmammi nasedeno
pesynomamu 00CuiodceHv Ha 21 — micaunux Oyeaniyax YKpaiHCbKoi YOpHO-psaOOi MONOUHOT
nOpoOU W00 KOPENAYIHO20 36 SI3KY MINC YIEI0 O3HAKOW 1 XIMIUHUM CKIAOOM, CEHCOPHUMU
i @hizuxo-mexHono2iuHuUMU B1ACMUBOCMAMU AN0SUYUHY. 3a0iti meapur npoeenu 8 3a0IHOMY
yexy c. Kanunisku bposapcvkoeo pationy Kuigcokol oonacmi. Piznuys misic Oyeatiysamu 3a 6ikom
cmanosuna 00 5%. Ilicis 3a6010 meapuH USHAUULU NILOWLY «M 308020 8iUKA» 32I0HO 3 MEMOOU-
koto (JMGA, 2000). V gpapwi i3 m. longissimus dorsi Oocniounu 3aeanvrui emicm sxcupy, oiika,
Macosoi 3azanvHol 301u, eonozu, pH, nenempayito ma 600038 ’a3yrouy 30amuicmy. Yemarnos-
JIEHO, WO NPOSBISAEMBCA MEHOEHYIS 00 360POMHbOI KOPEeNAYil Midic NIOWEI0 «M 8308020 GIUKA»
ma 3a2anvHuM emicmom dcupy y anosuduni (r=-0,245), npomeiny (r=-0,527), cyxoi pevosunu
(r=-0,519), macoeoro wacmroro 3acanvroi 3omu (r=-0,534) i kucromuicmio (r=-0,420), okpim
emicmy onoeu (r=0,518). Ilnowa «m 51306020 6i4Ka» i3 B000YMPUMYIOUOIO 30AMHICIO He Kope-
JIIOE, A NPOSGIAE MEHOEHYII0 00 CLAOKO20 NOZUMUBHO20 38 3Ky 13 mapmyposicmio (r=0,149) ma
moswuroro xcupy-noausy (r=0,271) i 36opomnvoeo iz nenempayicio (r=-0,446) ma pozeumxom
arcupy-noausy (r=-0,495). I[lnowa «m’sa308020 siuka» kopemoe 360pomuvo (r=-0,612; P>0,95)
3 Y8APIOBAHHAM AN0SUYUHU ma NPpAMO 6ipoeiono (r=0,810; P>0,99) i3 konvopom sxcuposoi mxa-
HUHU. 3a 36inbuenns niowi «m 13068020 siukay dewo nocipuiyromocs (r=-0,210) cencopHi ena-
cmusocmi eapeno2o m’sca ma iocymHitl 36’5130k (r=0,018) i3 nokaznuxkamu oecycmayii Oyno-
tiony. Ilpaxmuune 3HaueHHs OQHUX NONAAE 8 OMPUMAHHI 3HAHb, AKI 00360]AI0Mb COPNYBAMU
SAOBUYUNY 34 NPUSHAYEHHSAM OJISL GUKOPUCMAHHS, 30 YPAXYS8AHHS KOPENAYIUHUX 36 S3KI8 MIJC
naowero «m ’a306020 giukay m. longissimus dorsi ma énacmusocmamu M ’aca ceHCOPHUMU, meX-
HONO2IYHUMU | DI3UUHUMU.

Kntouoei cnosa: «m’a3oee 6iuxkoy», Mapmypogicme, mexHon02iuHi 1acmMu8oCmi a108UYUHU,
CEHCOPHI XapaKmepucmuKy SL0GUYUHU, XIMIYHUT CKAA0 M 'sca.
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Kruk O.P, Uhnivenko A.M. The area of the “muscle eye” m. longissimus dorsi of bulls
Ukrainian black-and-white dairy breed and its relationship with the quality characteristics

of beef

In Japan, Korea, and the USA and Australia the area of the «muscle eye» m. longissimus
dorsi is used to assess the quality of cattle carcasses. The article presents the results of studies
on 21-month-old bulls of the Ukrainian Black-and-White dairy breed on the correlation between
this trait and the chemical composition, sensory and physical and technological properties of
beef. The animals were slaughtered in the slaughterhouse of Kalynivka village, Brovary district,
Kyiv region. The difference between bulls by age was up to 5%. After slaughtering the animals,
the area of the «muscle eye» was determined according to the method (JMGA, 2000). The total
Jat, protein, mass total ash, moisture, pH, penetration, and water-binding capacity of minced M.
longissimus dorsi were studied. It was found that there is a tendency for an inverse correlation
between the area of the «muscle celly and the total fat (r=-0,245), protein (r=-0,527), dry matter
(r=-0,519), total ash (r=-0,534) and acidity (r=-0,420), except for moisture content (r=0,518).
The area of the «muscle eyey» does not correlate with the water-holding capacity, but shows
a tendency of a weak positive relationship with marbling (r=0,149) and the thickness of the
fatty water (r=0,271) and the opposite with penetration (r=-0,446) and the development of fatty
water (r=-0,495). The area of the «muscle eye» correlates inversely (r=-0,612; P>0,95) with
the boiling of beef and directly significantly (r=0,810; P>0,99) with the color of adipose tissue.
With an increase in the area of the «muscle eye, the sensory properties of cooked muscle tissue
slightly deteriorate (r=-0,210) and there is no relationship (r=0,018) with the broth tasting
indicators. The practical significance is to obtain knowledge that allows sorting beef according
to its intended use, taking into account the correlations between the area of the «muscle eyey» of
m. longissimus dorsi and the sensory, technological and physical properties of meat.

Key words: «muscle eye», marbling, technological properties of beef, sensory characteristics
of beef, chemical composition of meat.

MocranoBka mpobGiaemu. Berym VYipainm 1o €BpOmeHCHKOTO CITiIBTOBApUCTBA
BHUMArae BiAMOBIHOCTI HAIIOHAILHUX CTAaHAAPTIB OIIHIOBAHHA TYII BEJIUKOI POraroi
XyZ00H CBITOBHM. Y JiepkaBax €BpOCOO3Y SUTOBHUI TYIIII OIIHIOIOTh 32 CHCTEMOIO KJia-
cudikanii EUROP, 3a sixoro onmcyrots ix koHpopmarito (M’ scucticts) (E, U, R, O, P)
1 MOJTMB 30BHIIIHIM >XUpOM Ta Horo ToBuuHYy [ 1]. Cuctema EUROP He BpaxoBye mionry
«M’SI30BOTO BiUKa» m. longissimus dorsi, OCKUIBKH He 30Cepe/PKeHa Ha XapuoBii SKOCTI
sanoBuunHM. Y ctangaprax Anounii (JMGA, 2000) [2], Kopei (MFAFF, 2007) [3], CLHA
(USDA, 2001) [4] Ta ABctpamii (MSA, 2015) [5] nependadeHo BUMiprOBaHHS TUIOIII
«M’SI30BOTO BiYKa» JJISI BCTAHOBJIECHHS 3arajbHOTO KJACy SIKOCTI TYII Ta 3MiHCHEHHS
pEKOMEHAIlil 110J0 BUKOPUCTaHHA KOHKPETHOro BigpyOa y kymiHapii. Knacudika-
IIis TYII 32 BUKOPUCTAHHS O3HAK, SKi XapaKTEPHU3yIOTh JIMIIE KUTBKICTh SJIOBUYMHH HE
nepeadayae 1 XiMIYHHNA CKIaJ, (HI3MKO-TEXHOJIOTIYHI Ta CEHCOPHI BIACTHBOCTI. OKpiM
TOTO, Pi3HI BiApyOM M’sica MalOTh HEOJAHAKOBY Xap4doBY SIKICTh, sIKa 3MIHIOETHCS 3a
BIUTUBY Oaratbox (axtopis. ToMy, akTya bHUM € BCTAaHOBJICHHS KOPEIALIHHNUX 3B’ SI3KiB
MIX TUTIOIIEIO «M’SI30BOTO BiUKa» m. longissimus dorsi Ta XIMIYHUM CKJIaJaoM, (i3u-
KO-TEXHOJIOTTYUHUMH 1 CEHCOPHHMHU BJIACTUBOCTSAMHU M’scCa, OTPUMAHOTrO BiJl TBapHH,
PO3ITOBCIOKEHIX B YKpaiHi mopif.

Amnaniz ocramix gocaimkeHb i myouaikamiid. Y Benmmkoi poraroi xymobw rmorma
«M’s130BOTO BiuKay (TMOTNepeuHuil nepepis) m. longissimus dorsi, Bapitoe BiIIOBITHO 10
nopoau [6] Ta mopomHocTi [7] TBapuH, TicHO (r=0,80) KOpeiroe 3 BMiCTOM M’S30BOi
TKaHWHH B TyIIi, ¥ T.94. BUIIOro copty (r=0,69) [8]. BctanoBneno [6], mo muioma «M’s-
30BOTO BiYKay 3pOCTa€ 3a BUPOILYBaHHA XyJo0H a0 kwuBoi Macu Bix 400 go 450 xr,
y TOJIANILIIIOMY BOHA HE 3aJIS)KUTh BiJl BIKY Ta KUBOI MacH TBapHH 1 MPAKTUIHO 3aJTU-
MIA€THCS CTaOk0. [liMBUIICHHS CepeNHBOTO00BHX IPUPOCTIB TBAPHH BiJ HAPOKEHHS
J10 320010 MIPU3BOAMTH JI0 3POCTAHHS IUIONI «M S30BOTO Biukay. [1oma monepeuHoro
nepepizy Mae TEHJIEHINI0 70 MO3UTHBHOTO 3B’s3KY 13 3a0iifHO0 Macoro (r=0,614) ta
3a0iiHUM BuxoaoM (r=0,653). Ha migcTaBi oTpuMaHKUX pe3yJbTaTiB aBTopaMu [8] 1 Hamu
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[6] MM mifIIIM BHCHOBKY, IO IUIOIIY «M’S30BOTO BidKa» MOXKIIMBO BUKOPHCTOBYBAaTH
JUTSE YTOYHECHHSI ONTHMAJIbHHUX IMapaMETPiB BUPOIIYBaHHS OyTaiIliB MOJOYHHUX TOPIJ
Ha M’C0, BU3HAYEHHS ONTUMAaJILHOTO BiKYy Ta *HBOi MacH ix 320010, Ta I IPOTHO3Y-
BaHHS KUIBKOCTI OJIEpKaHO1 SUTOBUYMHU, HAJIEIKHOCTI ii 10 TIEBHOTO COPTY.

Ane, 3riIHO 3 TBEP/PKEHHIMH OKpPECICHUMH y mpari [9] crokuBadi 3alikaBJcHi
y Xap4oBil IHHOCTI 1 CCHCOPHUX XapaKTepUCTHKAX SUIOBUYMHU, SKi HE JJO3BOJISIE IPO-
THO3YBATH OIIHIOBaHHS SKOCTI Tyl 3a cuctemoro EUROP. Tomy, My BuzHauanu [6] Bia-
MOBITHICTh SKICHUX XapaKTEPUCTHK SUTOBHYUHM OyTalIiB YKpaTHChKOT M SICHOT TIOPOIX
3aJIe)KHO BiJl PO3BUTKY Y HUX «M’S30BOTO BiUKay». YCTAHOBJIEHO, IIO IJIOLIA MOMEpey-
HOTO TIepeTHHY m. longissimus dorsi Ma€ TEHICHIIIIO JI0 CIA0KOTO 3BOPOTHBOTO 3B’ S3KY
(r=-0,193) 3 HiXHICTIO M’sca, BMICTOM Yy HbOMY cyxoi peuoBunHu (r=-0,345). I3 Tppox
napaMeTpiB (IOBXMHA, ITMOMHA 1 TUIOMIA) «M’S30BOTO BiuKay, HAWOUNBLIMKA BIUIMB
Ha TEXHOJIOTIYHI BIACTHUBOCTI SUIOBHYMHU Mae Horo rmmuOuHa. 30imbmeHHs ii mposs-
JIsi€ TCHJCHINIIO JI0 HETaTHBHOTO 3B’SI3Ky 3 HiXHICTIO M’sca (r=-0,810) Ta BoJOTiCTIO
(r=-0,474), ane MO3UTHBHOTO — 3 BOJOTOyTpUMYBaJbHOW 3aaTHIcTIO (1=0,338). [{ux
JAHMX MO0 3B’SI3KY IUTOII «M’SI30BOTO Biukay m. longissimus dorsi y TBapuH yKpaiH-
CBKOI M’SICHOT TOPOJIH 3 IKICHUMH 03HAKaMH SUTOBHYMHU HE JIOCTAaTHBO IS iHTEpIIpeTa-
HICTh MIX TUIOIIEIO nonepequro nepetuny m. longissimus dorsi i XIMIYHUM CKJIAJIOM,
Ta SKICHAMH O3HaKaMH SJIOBHYMHHM y OyralIiliB yKpaiHChKOI YOPHO-PSIO0T MOJIOYHOT
MOPOJIH, AKY HailOiIbIlIe BUKOPUCTOBYIOTH B YKpaiHi SK JJIsi BUPOOHULITBA MOJIOKA TaK
1 SUTOBUYHHU.

IMocranoBka 3aBaanHs. J[oCHiKCHHS MPOBETU Yy (pepMepChKOMY TOCHOAAPCTBI
(@I') «Kypasymka» bposapcekoro paitony KuiBchkoi obnacti Ha Oyraiipsix ykpai-
ChKOi YOPHO-PsI00i MOJIOYHOT TIOpoan. Bij Hapo/pKeHHS 10 TOCATHEHHS 4-MiCSYHOTO
BIKy IX YTpUMYyBaJIK y TpyHax mo 25 romiB. 3a MOJIOYHHH MEepiof TeIsITaM BUIOLIH
547,2 xr Hez0upaHoro Moyioka Ta 182,4 Kr 3HEXMpEHOro. Y TrocmoJapcTBi TaKOK
nepeadayany paHHE 3rOJOBYBAaHHS M KOHIICHTPOBAaHHX KOPMIB 1 BUTBHHH JOCTYII 10
ciHa. JlopolyBaHHs i BIATOMIBIIO TBapWH 3IIHCHIOBAIIM Ha BiATrOMIBEIbHUX MaWIaH-
9guKax. ¥ TOCIOAAPCTBI MOTpedu TBApUH Y KopMax 3a0e3mneuyBaiy 3a PaxyHOK BJIaCHOi
KopMoBoi 6azn. Ha MannquHKy TBapHH PO3MIIIyBaJIM BPaXOBYIOUH X BiK Yy KUTBKOCTI
10 50 romie. Byraiini Manu BUTBHUIA TOCTYI A0 TPYOUX, COKOBUTHX, 3€JICHUX, KOHIICH-
TPOBaHUX KOPMIB Ta MiHEpalbHOI MiJATrOIiBIIi, SKi 3TOAOBYBaJIH 13 CAMOTOIIBHUIIb Bifl-
MOBITHO IO pO3pOOJICHUX pAaIlioHIB. 3a Mepioa Bil HAPOIKECHHS 1O NOCSATHEHHS BIKY
21 wmicsiip Oyraiili CIIOXXUIM KOPMIB 3arajibHOI0 MOKHUBHICTIO 34232 MJIx (Tabm. 1).

Tabmuns 1
CnoxuBanus kopmiB Oyraiusmu (n=13), M I:x [10]

Bin napom:xenns 10 21-ro micsinst
Kopm
M/Ix %
KonueHrpoBanmii 6344.0 18,5
Cuinoc 3290,7 9,6
CiHax 1603,8 4.7
Cino 2951,2 8,6
Conoma 12754 3,7
3eneHuit 9645,8 28,3
Yeporo Ha royoBy 3a nepion BupoIryBanHs, M/Ix. 34232 100
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JKuBy macy TBapuH mniepe]] 3a00€M BU3HAYMIIN 3BKYBAaHHSAM iX J10 1 micist 24-ToauH-
HOTO TOJIOTyBaHHsI 32 BUTLHOTO TOCTYITY JI0 Bomu. 3a0ili iX mpoBerH y 3a0iiiHoMy mexy dI’
«Kypasymika» y ceni KanuaiBka. PizHuIs Mixk OyraidlisMu 3a BIKOM CTaHOBHUIA 10 5%.
JloBxuHy 1 mHOUHY «M’S30BOTO Biuka» (puc. 1) BUMIpIOBAIIM JIHIMKOIO BiApa3y Micis
3a4MIICHHS TYII Ta PO3AUICHHS Ha YeTBEPTHHU Mixk 12-M Ta 13-M peGpoM BiAMOBITHO 10
metoauku JMGA (2000) [2], 3a norpumanss «IIpaBui 3a0iiiHOT0 BeTepUHAPHOTO OITIALY
TBapHH 1 BeTepHHAPHO-CAHITApPHOT EKCTIEPTHU3U M’ sca 1 M SICHUX MPOAyKTiBy» (2002) [11].

Puc. 1. Josocuna (1) i enubuna (2) «m’saz06020 siukay (JMGA, 2000) [2]

ITnonty monepeunoro nepepisy m. longissimus dorsi 00paxoByBaJi BiIIOBITHO 10
Hakazy MCI' Ykpainu 3a Ne 290 Bin 06 ceprnast 2004 p. [12] 3a popmynoro (1):

S=1x2x048; (D

Ie S — mioma «M’a30BOT0 Biukay, cM?; 1 — TOBKHHA «M’SI30BOTO BiUKay, CM;

2 — mubuHa «M’S30BOTO Bidkay, cM; 0,8 — KoediIlieHT.

[Ticns 3a60t0 Bin m. longissimus dorsi nooupamm mmarok (300 T) M’sica JUIs TIPHUTo-
TyBaHH# (hapIly 1 IPOBEEHHS XIMIYHOTO aHalli3y. BU3HaueHHS 3arajbHOTO BMICTY JKUPY
B HhOMY TipoBorH BiamoBinHO 10 JJCTY ISO 1443:2005 [13], MacoBoi 4acTKu 3araibHOT
3oma — JICTY ISO 936:2008 [14], Bmicty Bomoru — JJCTY ISO 1442:2005 [15], mpote-
iHy — 3a MeTOIMKOIO, HaBeZeHo y mpati [16], pH — srigno 3 ACTY ISO 2917-2001 [17]
yepe3 48 rouH micis 320010, IIEHETPAIF0 — 32 METOAMKO0, OIyOIiKOBaHOK y poOoTi [ 18]
y Jaboparopii kaeapyu TEXHOJOTIi M’sica, puOH Ta MOpenponykTiB HarionansHoro yHi-
BepcuteTy OlopecypciB i nmpuponokopuctyBanns Ykpainu (HYBill Ykpainu). Cencopai
XapaKTEPUCTUKK BapeHOi SUTOBHYMHH (32 apOMaToOM, COKOBHUTICTIO, HIKHICTIO, JISTKICTIO
JKyBaHHS) 1 OyJbHOHY 13 Hel (32 KOJIbOPOM, CMAKOM, MIITHICTIO ) ITPOBOAMIIA KOMICIs 3 Aeryc-
Talii y KUTbKOCTI 8 0ci0 BiAMOBITHO 10 peKOMEH Iallii, HaBeAeHUX y mpati [19] B n1abopa-
Topii «SIKocTi M’sica» Kadeapu TeXHONIOTii BUupoOHHIITBa MoJioka Ta M’sica HYBill Ykpa-
ian. CratuctuuHe oOpoOieHHs OTpUMAaHMX MaHUX mpoBomwm 3a Microsoft Exel 2016
y noeananHi XLSTAT. OTpuMaHi MOKa3HUKH OL[HIOBAIM 32 KOe(illieHTaMH KOPEJALii,
00YHCIICHUMH 32 BiITOBITHIMH METOIMKAMH, sIKi OITyOmikoBaHi y mpaiti [20].

Buknax ocHOBHOTo mMatepiaiy qociaimkeHHsl. MK TUIOIICIO «M’SI30BOTO BidKa»
m. longissimus dorsi Ta 3araJbHAM BMIiCTOM XHDY, MPOTEiHY, CyX0i PEYOBHHH, MaCOBOIO
YaCTKOIO 3arajibHOi 301IM, KHCIOTHICTIO M’sica, OKle BMICTy BOJIOTH, IPOSIBISIETHCS
TEHJICHIIis1 1O 3BOPOTHBOI Kopesusimii (Tadm. 2). Lle cBimuuts mpo Te, mo 3a 301IbIIeHHs
TUTOIIII MTOTIEPEYHOTO Mepepizy HalJOBIIOTO M’ 513 BiI0OyBA€THCS 3HUKEHHS Y SUTOBUYHH1
OCHOBHHUX €JIEMEHTIB ii XIMIYHOTO CKJIay, i 0 OIIHFOBAHHS TYII 3a I[I€F0 03HAKOIO HE
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TOYHO Tiependayae BaXKIIUBI IS 37I0pOB’ sl JIFOMUHY MTOKUBHI peYOBUHH. 32 301TbIICHHS
TUTOIIII «M’SI30BOTO BiUKa» BMICT BOJIOTH y SUIOBUYHHI JENIO IMiABUIIYETHCS, IO MOXKE
MO3HAYUTHUCS HA BUXOMAI M’SICHUX HPOAYKTIB 3a IMOJANBIIOr0 BUKOPUCTAHHS ii i 4ac
TPUTOTYBAHHSL. XiMIuHUIA CKIIa]] SUTOBUYMHU 3QJICKUTH Bill HATPSIMKY l'[pOI[yKTI/IBHOCTl
nopiza [21], Biky 3a0010 TBapuH, TUITY M’S30BOI Ta KHPOBOI TKAHHWH 1 1X PO3MIIICHHS
[22] ta BupazHocTi M’acHuX opM y xynoodu [23].

Tabmuns 2
Kopeasiuis Mizk miiomero «M’a30B0ro Biuka» m. longissimus dorsi
Ta XiMIiYHUM CKJIAJIOM SIJIOBHYHHH

XimiuHuii ckaag m’sica r
Bonora 0,518
Cyxa peuorHa (CP) -0,519
IIporein -0,527
3arajibHHI BMICT XKHUPY -0,245
MacoBa yacTka 3arajibHoi 3014 -0,534
Kucnornicts (pH) -0,420
BonoyTpuMyioda 31aTHICTh 0,015

Mix mmoniero «M’s130BOTO BiUKay Ta BOJO3B’S3YIOUOI0 30aTHICTIO SUTOBHYMHU KOpe-
nsuis BiacyTHs. Lle mOBMHHO BIUIMBaTH Ha MoOAaJiblIe il TEXHOJOTiYHE OOpOOIeHHS,
a caMe HE 3HM3HTH BHXIiJl BUTOTOBJICHHX i3 Hel MPOMYKTIB, SIKi MOBUHHI OyTH HIXKHi-
IIMMH 1 MEHII BTPa4aTH BOAH. MiXK IIONICIO «M’S30BOTO Biukay m. longissimus dorsi
i KHCITOTHICTIO SUTOBHYUHU Ta 11 MEHETPAIi€l0 IPOABISETHCS TCHICHIS 10 3BOPOTHBOT
kopemsmii. 1le Bka3ye Ha Te, mo y M’sci 3a OUIBIIOTO MEPETHHY «M S30BOTO BiUKa
MIBUIIE 3HWKYETbCS pH 1 BOHO € HDKHIIIKAM. Y 1HIIMX JOCHIPKEHHSIX [24] BCTaHOB-
JICHO, IO Ha XKOPCTKICTh SUTOBUYUHU OKPIM BOJOYTPUMYIOYOI 31aTHOCTI 3HAYHO BILIH-
Ba€ BMICT PO3YMHHUX O1JIKIB, KHPIB Ta KOJIAreHY.

[IposiBisieThCS TEHACHIIIS O C1a0KOi MO3UTHBHOT KOPEMAIT M’k MapMypOBICTIO Ta
TOBIIMHOIO XKUPY-IIOJMBY 1 IMJIOIIEIO «M’A30BOro Biukay (Tabi. 3). Lle ciqunTs mpo Te,
110 32 ITOTIEPEYHUM TIePEPi30M HAHTOBIIOTO M 532 HE MOXIIMBO IPOTHO3YBAaTH XOPOIIi
CCHCOPHI BIIACTUBOCTI SUIOBHYMHU. JKHUP-TIOJNMB 3aXHIIA€ TYIy Y XOJOMWIBHIA KaMepi
BiJl BUCUXaHHsI Ta BTPATH BOJIOTH, sika 3a0€31euy€e COKOBUTICTh TOTOBOTO MPOLYKTY [25].
OCHOBHHM € (PaKTOPOM, II[0 BH3HAYAE CEHCOPHY SKICTH SJIOBUYMHH € BKPAIUICHHS
JKHPOBOI TKAaHWHHU MIXK ITyYKaMu M’sI3iB (MapMypoBICTB) [26].

Tabmug 3
Kopeasuis Mizk miiomero «M’a30B0ro Biuka» m. longissimus dorsi
i pi3MYHIMU BJIACTHBOCTAMM SUIOBHYHHU

®di3nyHi BIacTUBOCTI r
Ilenerpais -0,446
MapmypoBiCTb 0,149
ToBmuyHA )XUPY — MTOJIUBY 0,271
Po3BuTOK XHpY — TOTUBY -0,495
Korip M’30B0i TKAaHUHH 0,341
Komip skupoBoi TKAaHUHU 0,810**

IHpumimka: **) P>0,99
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Bucoky no3UTHBHY KOPETSAIIiF0 MiXkK IJIONICIO MOTIEPEYHOTO Tiepepi3y m. longissimus
dorsi 1 KOTbOPOM JKUPOBOI TKAHMHH MOXKIIUBO MOSCHUTH 3HAYHUM BMICTOM Y paIlioOHi
OyraifiiB KOpMmiB, 6araTux Ha KapoTuH — 3eneHux (28,3 %), cunocy (9,6), cina (8,6),
cinaxy (4,7) i BimHocHO ManuMm (18,5 %) — koHueHTpoBanux (auB. Tabmuiro 1). [Tia-
IIKIPHUAH JKUP BEJIMKOT POTaToi Xyo0H, BiIr0I0BaHOT HA KOHIIKOpMax 0e3 3eJICHNX, Ma€e
Oinb1 xkoBTHH KOMip [27].

PesynpraTi BCTAaHOBJIGHWX HaMH 3B’A3KiB MK MOKa3HMKaMH OI[IHIOBAHHS TUIOII
«M’S130BOTO BIUKa» Ta 3HAYCHHSIMH TEXHOJOTIYHHX i CCHCOPHHX BIIaCTHBOCTEH BapeHOi
SJIOBUYUHH 1 OybiOHY 13 Hel HaBeneHi y Tabnuui 4. [lnomy nonepeuHoro nepepisy .
longissimus dorsi MOXXJTMBO BUKOPHUCTOBYBATH SIK iHIUKATOP yBapIOBAHHS SUIOBHYUHU
BiJl OyraiIliB yKpaiHChKOi YOPHO-PsA00T MOJIOYHOT TOPOJIH, OCKLIBKH 13 HEIO0 BOHA KOpe-
JII0€ 3BOPOTHBO 1 BiporigHo. Lle mpu3BoAWTE 10 3MEHIICHHS BTPAaTH PiAMHU y M’sci
Ta Horo nmeHeTpariinoi Hanpyru. Kopensimist 3 ceHCOpHIMH BIaCTHBOCTSIMH BapeHOTO
M’sica OyJia cl1aOKoO¥O 1 3BOPOTHOIO, a OYIbHOHY — BiJICYTHBOO.

Tabmnuns 4
Kopensiuist Mixk niiomero «mM’si30BOro Biuka» Ta TeXHOJIOTiHHUMH
i CeHCOPHUMM BJIACTHBOCTAMM SIIOBUYUHH

Os3naka r
‘YBaproBaHHs -0,612%*
Jerycranis OyaboHy 0,018
Jerycraris BapeHOro m’sca -0,210

Ipumimka: **) P>0,95

OCHOBHOIO IPUYHMHOIO CJIAOKOT0 3BOPOTHBOTO 3B 3Ky MK PO3BUTKOM ILIOII «M’SI-
30BOTO BiUKa» m. longissimus dorsi i CCHCOpPHUMH BJIACTUBOCTSIMH SJIOBUYHMHU € cllabka
3BOPOTHS KOPEJIALS MiXK I[IEF0 O3HAKOKO Ta 3arajibHUM BMICTOM JKUPY Y M’A30Bil TKa-
HUHI. Ha pe3ynsraTy OLiHIOBaHHS AETYCTALil SIIOBHYMHU IUIONIA «M’ S30BOTO BiUKay
BIUIMHYJIAa HE CYTTEBO i HETaTHBHO, Yepe3 Te, IO COKOBUTICTH, SIKa TIO3UTHBHO TTO3HA-
YAEThCSA Ha SKOCTI CIIOKHBAHHS 1 SIKY YV POTI XapaKTepH3ye KiIbKICTh COKY Mija Jac ii
MEPEXKOBYBAHHS, TAKOXK TICHO KOPEJIIOE 3 KUPOM Yy cepenuHi M’3iB [28]. BigcyTHicTh
3B’SI3Ky MK TUTOIIEIO «M’sI30BOTO BiUKa) Ta CEPEIHIM 3HAYCHHSM JIETyCTallii OyIbHOHY
BiZOyBaJIoCsS TOMY, IIIO 3a 3HIDKCHHS BMICTY JKHpPY y M’si3aX, BiH MeHIIe AU(YHAYE i3
KJIITHH €HAOMI3iI0 1 mepeMisito y KHIl'SUCHY BOLY, Ta y OyJIbHOH HEpexXOauTh MEHIIE
O1JIKiB, EKCTPAKTUBHUX PEYOBHH 1 MiHEPAILHUX COJICH.

TakuM YHMHOM, MOJIMIIEHHS IUIOINI «M’SI30BOTO BiUKa»» m. longissimus dorsi
21-micsuHuX OyraliiB ykpaiHChKOT 4OpHO-psiO0i MOJIOYHOI MOPOIM NMPHU3BOAUTH 10
M IBUIIIEHHS BMICTY BOJIOTH y M’sICi, 3SMEHIIICHHS BTPAT BOJIH ITiJ] 9Yac HOTO BapiHHS, -
BUIICHHS HIKHOCTI SUTOBUYMHM, MOTiPIIEHHS XIMIYHOIO CKJIaay Ta CEHCOPHUX BIIACTH-
BoOCTeil 1 3HIKeHHA pH.

BucHoBkn. Mix 1iomero «M’s30BOTO Biuka» m. longissimus dorsi 21-micsy-
HuX OyrailuiB ykpaiHChKOi 4OpHO-psI001 MOJIOYHOT MOPOAU Ta YBapIOBAHHSM SUTOBH-
YMHU BCTAHOBJIEHA cepeHs 3BopoTHs (r=-0,612%*; P>0,95) kopemnsuis. TenaeHuis 1o
CI1abKOTO 3BOPOTHHOTO 3B 513Ky Oyia 3 CEHCOPHHUMH BIACTHBOCTSMH BapeHOTO M’sica,
kucioTHicTio (pH), meHeTpaii€ero, po3BUTKOM >KUPY-TIOJINBY, XIMIYHUM CKJIAJOM SUIO-
BUYMHHU (3araJlIbHUM BMICTOM JKHPY, NPOTEiHY, CyX0i PEUYOBHHHU, MACOBOK) YaCTKOIO
3arajibHOT 3011). Mix niepepizoM m. longissimus dorsi i BOTOYTPUMYIOUOIO 3/IaTHICTIO
Ta Jerycrauielo OynbHOHY Kopelsuis Oyjaa BiACYTHBOK. Y TMONANBLIOMY AOLIJIBHO
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MIPOBECTH JIOCIIKEHHS IIOJI0 3B’ 3Ky MK TUIOIIEIO «M’SI30BOTO Biukay m. longissimus
dorsi Ta KITbKICHUMH 1 SKICHUMH O3HaKaMH M’sica Ha TBapHHAX IHIIUX TOPIJ BEUKOT
poraroi Xyao0u, 1110 MOMUpPeHi B YKpaiHi Ta 0OrpyHTYBaTH SIKiCHI O3HAaKH TyII, 5IKi O
MOETHYBAIMCS 3 MOTO CEHCOPHUMH, (Di3MKO-TEXHOIOTIYHUMH BIACTHBOCTAMH 1 XiMid-
HUM CKJIaZIOM.
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BNANB MIHEPANbHOI OBABKWU HA MOKA3HUKW KPOBI KOPIB

MamyeHko B.FO. — K.c-2.H.,

doueHm kaghedpu eodieni, po3eedeHHsI meapuH ma 36epexxeHHs1 biopisHomaHImms,
lMonicbKkuli HauyioHanbHUU yHigepcumem

Kob6epHrok B.B. — K.c-2.H.,

doueHm kaghedpu eodieni, po3eedeHHsI meapuH ma 36epexxeHHs1 biopisHoMaHImms,
lMonicbKkul HaujioHanbHUU yHigepcumem

JlaepuHiok O.0. — K.C-2.H.,

doueHm kaghedpu eodieni, po3eedeHHs1 meapuH ma 36epexxeHHs1 biopisHoMaHImms,
lMonicbKkuli HauyioHanbHUU yHigepcumem

Y cmammi pozensamnymo énnue minepanvHoi 000a6KU HA NOKAZHUKU KPOBL KOPIG.

OpeaHiuni MiHepanyu Marome KilbKa CHpUSMIUGUX e(eKkmis, maKi K ni0euuyeHHs: NPOOyK-
MueHoCmi, 30L1bUleHHsI HA00I8, A MAKOIC NOKPAWEHHSL PenpoOyKIMUBHOL eqheKmUSHOCMI y HCYli-
HUX MBAPUH.

Bsaoswcaecmocs, wo meapunu kpawe 3ac01010myv, nepempasiioomy i GUKOPUCMOBYIOMb MiHe-
PanbHi Xenamu, Hixe HeopeaHiuni Minepaau abo npocmi coni. Teopemuuno MeHwii KOHYeHmpayii
YUX MIHEpanie MOJCHA GUKOPUCMOGY8amu 6 Kopmax 0ns meapun. Kpim moeo, meapunu, axum
320008Y10Mb XeNamui 0xcepeia HeoOXIOHUX MIKpoeleMeHmia, UOLIAIOMb MeHUY KilbKiCMb i3
Qexanismu, a omoice, MeHule 3a0PYOHIOIOMb HABKOTUUWHE cepedosuuye.

Ipu docnidscennsix O6yn0 6CMAHOBIEHO, WO Y PAYIOHI KOPI6 KOHMPONLHOI epynu 8iomiua-
embcs Heoocmamusi Kinbkicms mapeanyto (155), mioi (49), yunky (90), kobanemy (4) me. Ilpe-
MIKC He NOKpU8ae nogricmio nompedy meapum, 0Coonuo 6 MikpoereMeHmax (Yunk, mapaaneyb,
Kobanvm, mios). V payioni kopie 00CnioHOl epynu 8iOMIiNaEMbCsi HEOOCMAMHSL KIbKICMb Map-
eanyro (155), mioi (9), yunky (16), kobanemy (1) me. Memanoxenamua komnosuyis mavisxice nog-
Hicmio ycysae oeiyum MiKpoenemeHmis, wo 6 c80io uepey No3umueHo GNIUBAE HA NOKAZHUKU
Kposi i nooanvbuty npoOyKmueHicme Kopis.

Excnepumenmanshi 00CniodxnceHHs: 00N08HIOBANU OIOXIMIUHUMU MA 2EMAMONOIYHUMU NOKA3-
HUKAMU KPOGI.

Kpos y kopie 6iobupanu 00 pankogoi 200i6i neped nOCMAaHOB8KOI0 HA 00CIO i nicis npoge-
OeHHS eKCNePUMEHMANIbHUX 00CTI0NCEHD.

Ompumani Oari ceiouams, Wo MEAPUHU neped NOCMAHOBKON HA OOCHIONCEHHS OYau Kii-
HIYHO 300POBUMU.

Hocnioscysanu emicm 3a2anbHo20 OLIKY, KAAbYito, HEOPLAHIUHO020 (hocopy, yyKop, epumpo-
yumu, 1euKoyumuy ma emicm 0e@iyumHux Mikpoeremenmis.

Ak ceiduams ompumari 0aui, 00CMoGipHO0 6y PI3HUYS NO MICIY 3A2AIbHO20 OIIKY, Heop-
2aniuno20 ocopy, cemoanobiny, a makosc deiyumnux mixkpoeremenmie maxux sx Cu, Zn, Co
ma Fe, wjo ceiouums npo 0ocmammiil pieeHv 20061 ma NOIUMUBHUL GNIIUE MEMALOXENAMHOL
000asKU HA 6MiCM MIKPOeLeMeHmi8 ) payioni.

Knrouoei cnosa: yoockoumanenHs ymos 200i6ii, OiliHi KOPOBU, NOKA3HUKU KPOBI, Memanoxe-
aamua 00baska, payion 200i6/i.

Mamchenko V.Yu., Kobernyuk V.V., Lavryniuk O.O. Effect of mineral supplement on blood
indicators of cows

The article examines the effect of a mineral supplement on the blood parameters of cows.

Organic minerals have several beneficial effects such as increased productivity, increased
milk yield, and improved reproductive performance in ruminants.

Mineral chelates are believed to be better absorbed, digested and used by animals than
inorganic minerals or simple salts. Theoretically, lower concentrations of these minerals can be
used in animal feed. In addition, animals fed chelated sources of essential micronutrients excrete
less in their feces, and therefore pollute the environment less.

During the research, it was established that in the diet of the cows of the control group, an
insufficient amount of manganese (155), copper (49), zinc (90), cobalt (4) mg was noted. Premix
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does not fully cover the needs of animals, especially in trace elements (zinc, manganese, cobalt,
copper). An insufficient amount of manganese (155), copper (9), zinc (16), cobalt (1) mg was
noted in the diet of the cows of the experimental group. The metal chelate composition almost
completely eliminates the deficiency of trace elements, which in turn has a positive effect on
blood parameters and further productivity of cows.

Experimental studies were supplemented with biochemical and hematological indicators of
blood.

Blood was taken from cows before morning feeding, before putting them to the test and after
conducting experimental studies.

The obtained data indicate that the animals were clinically healthy before being submitted
to the study.

The content of total protein, calcium, inorganic phosphorus, sugar, erythrocytes, leukocytes
and the content of deficient trace elements were studied.

According to the obtained data, there was a significant difference in the content of total
protein, inorganic phosphorus, hemoglobin, as well as deficient trace elements such as Si, Zn, Co
and Fe, which indicates a sufficient level of feeding and the positive effect of the metal chelate
supplement on the content of trace elements in the diet.

Key words: improvement of feeding conditions, dairy cows, blood parameters, metal chelate
supplement, feeding ration.

IlocTanoBka mnpodjemu. MailOyTHS €KOHOMiKa TBAapUHHUIITBA BHMAarae OibII
e(eKTHBHOTO BHPOOHHUIITBA B YCiX aCIeKTaX, UL SKUX TOIIBIIS BiAirpae rojIoBHY Poib
[1, c. 188-193]. BucokonpoaykTuBHa xyao0a MoTpedye SAKiCHUX KOPMiB, TOMY 010/10-
CTYIHICTh MiHepaliB € BaXJIMBUM KOMIIOHEHTOM y CHUCT€Mi BUPOOHUITBA. Y IBOMY
KOHTEKCTi XeJaTHI MiHepaln MOXYTh OyTH KpaIluM PillCHHSM IOPIBHSHO 3 iHIIUMHA
BUHAXOJaMH JUIsl TOIIBII. MEeTOI0 BUKOPUCTAHHS OPTaHIYHUX XEJIaTiB € IMiIBUIICHHS
6io0CTYITHOCTI MiHepalliB 3a paxyHOK 301IbIICHHS X MOIMIMHAHHS Ta YHUKHEHHS
OyIb-AKOTO BIUIMBY HA 1HIINI MiHEpald. XellaTH 3ajHIIAlThcs CTaOlIbHUMHU B PYyOIi
Ta BCMOKTYIOTBCS HEYIIKODKCHUMHU HOCprMiHaJ‘IBHO B KHIICYHAKY IILIAXOM MPOIIECY,
BiIMIHHOTO BiJ] IIpoliecy HEOpraHiuHUX MlﬂepamB XenaTHi MiHepaiy, 1o (bopMy}OTb
IUIa3MY, 3aJTUIIAI0THECS] HETOTOPKAHUMH, a BiIIIEIUICHHS BiIOYBA€THCS B MiCIli BUKOPH-
ctaHHs. He TiNbKH cepel )KyHHUX, alle i y HeXXYHHUX TBapHH, TAKHX SIK CBIHCHKa IITHIIS
Ta CBMHI, XeJaTHI MiHepaJl MalOTh MOAIOHMNN edekT. TakuMm YHHOM, Y IIbOMY ODINISAI
O0OTOBOPIOETHCS BIUIMB XEJIATHUX MiHEpalliB Ha pi3HE BHUPOOHHIITBO, BiJITBOPCHHS,
a TaKoX CTaH 370poB’s TBapHH [2, c. 330-333].

AHaJji3 ocTaHHIX A0cHiTxKeHb Ta myOaikaniii. MeToro 1oqaBaHHS MIKpOEJIEeMEHTIB
€ YHUKHCHHS PI3HOMaHITHUX 3aXBOPIOBaHb, MOB’s13aHMX 13 AedinuroM. MikpoeseMeHTH
BUKOHYIOTH KITIOYOBI (DYHKIII, OB s13aHi 3 6ararbMa MeTaboJiYHUMH IPOLIECaMH, 0CO-
6:111BO sIK KO(akTOpH 11 (PepPMEHTIB 1 TOPMOHIB, HEOOXiAHI AT ONTUMAIBHOTO 3I0POB’S,
pocTy Ta mpoAyKTHBHOCTI [3, ¢. 106-115]. Hanpukiaa, MiHepaan A0moOMararmTh 3a0e3-
MEYUTH XOPOLIMH PICT, PO3BUTOK KICTOK, ONEPEHHS y MTaxiB, SKICTh KOMMWT, IIKIpH Ta
BOJIOCCS Y CCaBIIiB, CTPYKTYpY Ta (PyHKIIi (hepMeHTiB, a Takoxk aneTut. Jledinut Mikpo-
CJICMCHTIB BIUIMBAE Ha 0arato MeTabONIYHHUX TPOIIECIB, i TOMY MOXKE MPOSBIISITUCS Pi3-
HUMH CUMIITOMaMH, TAKUMH SIK TIOTaHUI PICT 1 alleTUT, PeNpOAYKTHBHI 3001, 0cIabneHHs
iMyHHOI BinoBii. 3 1950-x mo 1990-1i poku OLIBIIICTh MiHEPATIBHUX T00ABOK JI0 PaIlio-
HIiB TBapHH OYJIH Y BUIJISII HEOPTaHIYHUX MiHEPAJIiB, i BOHH 3HAUHOIO MipOFO JIIKBI Ty BaJIN
OB’ s13aHi 3 IeILMTOM 3aXBOPIOBAHHS y CUTBCHKOTOCIONAPCHKUX TBapuH [3, c. 106-115].

BBakaeTbes, 0 TBAPHHU Kpallle 3aCBOIOIOTH, IIEPETPABIIOIOTH i BUKOPHUCTOBYIOTh
MiHepaJbHI XeJaTH, HiXK HeopraHiuHi MiHepayin abo mpocti com. TeopeTHuHo MeHIi
KOHIICHTpAIlT [[MX MiHepasiB MOXXHa BHKOPHCTOBYBAaTH B KopMax Juis TBapuH. Kpim
TOTO, TBAPUHH, SKUX TOAYIOTH XEJIaTHUMH JKepelaMH HEOOXiTHHX MiKpOECIeMEHTIB,
BUJIUIAIOTH MEHINY KiJIBbKICTH 13 (eKaisaiMu, a OTKe, MCHIIEC 3a0pyIHCHHS HaBKOJIUIII-
HBOTO cepenoBuia [4, c. 113-123].
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Bnnus ma opeanizm ma obminui npoyecu scytinux meapurn. OpraHiuyHi MiHepaiu
MalOTh KUTbKAa CHPHUATIMBHAX €(EKTiB, Taki SK IMiJBUIICHHS MPOAYKTUBHOCTI, 3011b-
IICHHs HAJIO1B, @ TAKOXK TOKPAIICHHS PEPOTYKTUBHOI €(PEKTUBHOCTI y KYHHHX TBa-
puH [5, c. 198-203]. JlomaBaHHs 110 paiioHIB KOPiB OpraHiYHUX MiHEpajiB 3aMiCTh
HEOpPTaHIYHUX 30UIBIIMIN BHUXiJ MOJNOKa 1 piBeHb kHpHOCTI[9]. PiBeHb nomaBaHHs
KOpOBaM: Zn (15 mr/kr), Mn (20 mr/kr) i Cu (10 MI/KT) 3 XenaTHUX JKEPEITPU3BIB 110
MiJIBUIIIEHHS HaI0iB Mosioka (Ha 11%), MOJIOYHOTO XKUpY Ta HpOTelHy(HpI/I6J'II/I3HO 7%)
y HOPiBHSHHI 3HEOPTaHI YHUMH JHKEPETaMH. 3apy61>1<H1 BYCHI OBITOMIIH, IO T00aBKH
3 40% Zn 3xenaTHUX JPKEpen Y OBEIIb TAKOXK MABUINMIM Hagol Mojioka Ha 12%, 26%
i 31%. TakoX I IBUIIMINCH PiBEHb ONIKa i KUPY B MOPIBHAHHS 3 JHKEPEIIOM Heopra-
HIYHOTO Cynb(daTy HMHKY. Y KOpiB Ha Mi3HIH{ JaKTalii MiHepajbHa Jo0aBKa i3 XeJaTHUX
JDKEpeI IpHu3Besia 10 30UTbIneHHs HanoiB Ha 4% y nopiBHsHHI 31 100% HeopraHiYTHUME
MiHepanamu [6, ¢. 332-408]. Cynbdar UUHKY [IpH 3r0JJOBYBaHHI y HaJI3BHYAHO BHUCO-
Kiif KOHIICHTpAIlil Ma€e MO3UTHBHUN BIUTUB HAa HAWIIPOCTINIMX PyOIIs, SIKi OMOCEepPEaKO-
BaHO BIUIMBAIOTh Ha JIETpasiallilo KOPMOBOTO MpoTeiny [7, c. 558-563].

Kinmpka nocmimkeHb MOKa3aiy, 10 OPTaHiYHI MIKpPOEIeMEHTH MOKPAIlyoTh Pi3Hi
IPOSIBU BIATBOPEHHS y KOPIB, BKIIOYAIOUM 30UIBIIEHHS BiJJICOTKA TINBHOCTI, a TaKOX
3MEHIICHHS KUILKOCTI JHIB J0 TEpIIOi MICIAMONOroBoi Tiukh. TakMM YWHOM, IIie
HNPU3BOJUTE 70 €KOHOMIYHOTO BHPOOHHMITBA raimy3i ckorapcTBa. OpraHidHuil IIMHK
€ KOPUCHUM JUTS MIJBUINECHHS CTIHKOCTI 0 MaCTUTY Yepe3 poiib Zn y MATPUMIII IijTic-
HOCTI HIKipU Ta KEPATHHOBOTO ITOKPUTTS CMY>KKOBOTO KaHAITy. 310POB’ sl BUMEHI MOXKHA
MOKPAIIUTH IUITXOM 3MEHIIEHHS KiTbKOCTI COMaTHYHHX KIITHH Y CTa/i IUIIXOM J0a-
BaHHS OpPraHIYHUX MiHepaJbHUX JuKepen [8, c¢. 13-21].

IMocranoBka 3aBaanns. [IpoaHanizyBaTy BIUTHB METaJIOXENATHOI JOOABKH B paIlio-
Hax KOpiB Ha IIOKa3HUKH KPOBi IIHOTO CTaa BEIHUKOI poraToi Xymo0H.

MeTta JocaizkeHb — YIOCKOHAIHUTH TOMIBITIO KOPIB 3a AehIIUTHIMH MiKpOEIeMeH-
TaMU B YMOBaXx IPUBATHOTO MiITPUEMCTBA.

B Tabmumi 1 HaBegeHa 3aranbHa cxeMa IPOBEACHHS OCTIKEHb.

Tabmums 1
3arajbHa cxema J0CTiTKeHb

Kiabkicts | TpuBadgicTs nepionis, AHiB

I'pynu TBapHH y ] ‘YMoBH roaisJi
Iy, roa1. 3piBHSAVILHOTO | OCHOBHOTO
1-KoHTpONEHA 8 15 150 OcHoBuuii panion (OP)
2-70CITiIHa 8 15 150 OP + 80 M MeTanoxenaris

Iicepeno: enachi 00cnioxNcenHsr agmopis

ITix gac mpoBeaeHHS AOCHIPKEHb Oya0 c(OpPMOBAaHO 2 TPYyNH TBapHH MO 8 TOJiB
B KOKHIH TPyIi: Iepina rpymna KopiB Oyina KOHTPOJIBHOIO Ta Ipyra — JOCTiTHOI. 3piB-
HSJIbHUM nepio;[ TpuBaB — 15 mi6. V neii nepioz[ TBAPHH 3HAXOTHUITHCD B OIHAKOBUX YMO-
BaX TOMIBJI Ta yTpuMaHHi. B ocHOBHUIA mepiox gocmimkensb (150 1i0) TBapuHH KOH-
TPOITBHOI IPYIIH CTIOKHBAIIH KOPMH OCHOBHOTO paitiony, a TBAPHHH JTOCITIZTHOT TPYTIH JI0
OCHOBHOTO paIliOHY J0JaTKOBO OTpuMyBaid 80 MII MeTaIOXeaTiB.

BpaxoByroun HecTauy MIKpOEICMEHTIB y KOpMax paIlioHH OajaHCyBamu 3 yBe-
JICHHSM METaJoXelaTHOI KOMIO3uIii (Tabm. 2), sika BHTOTOBIUIACH 32 HOMEPETHIM
JIOMOBIICHHSIM.

V wiit gobaBii y SKOCTI OpPraHidHOTO HOCIs Oyla 3aCTOCOBaHA 0-aMiHOOIITOBA
KHCJIOTA.
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Tabmunsg 2
XiMiuHMI CKJIaQ MeTAaJI0XeJIaTHOI J100aBKH
[Moka3HuKHU Hopma Pe3yabTaTn anamizy
pH nponyxry 6,7-7,7 7,3
LIBHICTE, T /cM? 1,05-1,10 1,086
BMICT 3ai3a, I/11 9,0-11 10,4
BMICT Mifi, /11 1,5-2,0 1,92
BMICT LIMHKY, I/ 1,5-2,0 1,92
BMICT KOOANBTY, /11 0,065-0,1 0,096
(dizuuna popma pianHa piauHa

IDicepeno: enachi 00cniodxceHHs: asmopie

Buxiiag ocHOBHOTO MaTepiajy J0CTiIKeHb. YMOBH BHPOIIYBAaHHS Ta YTPUMAHHS
KOpiB BIUIMBAIOTh HA MPOAYKTUBHICTH TA CTaH 3I0POB’S. J[0 OCHOBHMX IpaBWJI YTpH-
MAaHHS KOPIB, SIKUMHU KEPYIOTHCS B TOCIIOAAPCTBI HAJIekKAaTh: HASBHICTD CBIXOT IiJICTUITKH,
CTBOPCHHSI ONTHMAIBHHX YMOB U PyXOBOI aKTHBHOCTI, BUIBHHH JOCTYIl IO BOIH,
napaMeTpu MIKpOKIIiMaTy B IPUMILLIEHHAX, IATPUMAHHS CaHITApHO-TIT1EHIYHUX HOPM.

VY Tabnwi 3 HaBeIeHUH TOCTIONAPCHKUI PaIlioH TOMIBIII JUIS KOPIB 3 )KUBOIO MAaCOK0 —
550 kr, cepeaHbOT000BUM HaZ0eM — 28 KI' (KOHTPOJIbHA IpyTia).

Ananiz payiony. PaitioH ckiajieHuid 1t KOpiB 3 HUBOIO Macoro 550 Kr, cepenHpon0060-
BUM HaioeM — 26 KT Mosioka. CTpyKTypa parioHy Oyaa HACTYITHOO: KOHIIEHTPOBaHI KOPMH —
63, rpy0i — 5, coxoBuTi — 32 %. JIo cknamy parioHy BBOIHIN MPEMIKC JUTS BEJIMKOI poraroi
Xyz1o0u 1151 GaaHCyBaHHI MIKpO- Ta MAKPOEJIEMEHTIB, a TAKOXK BiTamiHiB A, D, ta E.

VY pairioHi BiMi4aeThCsl B MI' HEAOCTATHA KUIBKICTh Mapranito (155), mimi (49),
uHKy (90), kobanety (4). [IpeMikc He TOKpUBA€E MOBHICTIO MOTPeOy TBAPHH, 0COOIUBO
B MiKpoeneMeHTax (IIMHK, MapraHeib, Ko0aJbT, MiJb). Bcl iHII MOKa3HUKY B paIlioHi
3HAXOMATHCS B MEIKAX JTOMYCTUMOT HOPMH.

Tabmuis 3
T'ocnonapebkuii panion roaiBai AiliHNX KopiB, skuBa Maca — 550 kr,
cepeaIHbOI000BUI HaMill — 26 KT (KOHTPOJIbHA IPyNa)

Kopmu i noxxuBHi peyoBUHM KinbkicTb, kT Bwmict xopmiB B %
1 2 3
HepTtb KyKypyn3siHa 4,0 20
Cos kapaMelnb 1,9 11
IIpoT coHsAMHUKOBUI 3,4 25
JIpoOuHa muBHA Cyxa 1,65 7
Cuioc KyKypya3stHAN 32 32
ConoMa nuieHn4Ha 2 5
IIpemike a1 AifHUX KOPIB, T 0,150 -
IoxuBHi peuounn Hopma MicTuThes B panioni
OO6minHOi eneprii, MJIx 210,0 210,5 (+0,5)
Cyxoi peyoBHHH, KT 22,1 21,7 (-0,5)
Cuporo mpoteiny, r 3215 3160 (-55)
[TeperpaBHOTO TIPOTEIHY, T 2090 2041 (-49)

Cupuii xxup, T 715 716 (+1)
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3akiH4eHHs Ta01. 3
1 2 3

Cupoi KJIITKOBUHH, T 4500 4712 (+212)
Kpoxmaib, T 3135 3119 (-16)
Hyxop, r 2090 2045 (-45)
Kanbmiid, 142 138 (-4)
docdop, r 102 91 (-11)
3amnizo, Mr 1590 1825 (+235)
Maprasiito, Mr 1295 1060 (-155)
Mizp, Mr 200 151 (-49)
Iuuk, Mr 1295 1205 (-90)
Kobanst, Mr 15,9 11,9 (-4)
Kaporus, mr 895 910 (+15)
Biramin I, MO 19,9 21,1 (+1,2)
Bitamin E, mr 795 900 (+105)

Lrcepeno: enacHi 00cnioxHceHHs agmopis

V tabnuti 4 npeacTaBIeHUH pallioH A KOPiB 3 )KHUBOIO Macoro 550 Kr, cepeHbo10-
00BHUM HastoeM — 26 KT (A0CiiIHA Tpyna).

Tabmus 4
Pauion s roaisuii ailiHUX KOPiB A0CaiIHOT rpyny, skuBa Maca — 550 kr,
cepeaHbO1000BUIl Haill — 26 Kr (FocigHa rpyna)

Kopmu i noxxuBHi peuoBUHM KinbkicTb, KT Bwmict kopmiB B %
1 2 3
JepTtb KyKypyn3siHa 4,0 20
Cos kKapamelb 1,9 11
IpoT coHsHUKOBUI 3,4 25
JIpoOuHa nmuBHA Cyxa 1,65 7
Cuitoc KyKypya3stHAN 32 32
Cosoma nuieHn4Ha 2 5
Meranoxenaru, Mi 0,80 -
HoxuBHi peuoBunn Hopma MicTtuthest B panioHi
OO6minHOI eneprii, MJx 210,0 210,7 (+0,7)
Cyxoi peyoBHHHU, KT 22,1 21,7 (-0,5)
Cuporo mpoteiny, r 3215 3160 (-55)
[leperpaBHOrO MpOTEIHY, T 2090 2041 (-49)
Cupuii xxup, T 715 716 (+1)
CHpOi KITITKOBUHH, T 4500 4712 (+212)
Kpoxmans, r 3135 3119 (-16)
Hyxop, T 2090 2045 (-45)
Kanbiit, r 142 138 (-4)
®Docdop, r 102 91 (-11)
3amizo, MT 1590 2025 (+435)
Mapranito, Mr 1295 1060 (-155)
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3akiHueHHs Ta01. 4
1 2 3
Minp, Mr 200 191 (-9)
uuk, Mr 1295 1279 (-16)
KobGanst, Mr 15,9 14,9 (-1)
Kaporun, mr 895 910 (+15)
Birtamin /], MO 19,9 21,1 (+1,2)
Biramin E, mr 795 900 (+105)

IDicepeno: enachi 00cniodceH s asmopie

Ananiz payiony. PamioH ckIaJeHuH s KOPIiB 3 )KHBOIO Macoro 550 Kr, cepeaHbo-
no0oBuM HazmoeMm — 28 Kr mojoka. CTpykTypa pauioHy Oyna HacTYMHOIO: KOHIEH-
TpoBaHi KopMu — 63, Tpy0i — 5, cokoBuTi — 32 %. [lo ckiaay parioHy BBOAWIH MeTa-
JIOXEJIaTH JUTS BEJMKOI poraroi Xyno0u s 6amaHCyBaHHI MIKpOCJIEMEHTIB. Y pallioHi
B1IMIYa€THCS HEJOCTATHS KiNbKiCcTh MapraHifto (155), miai (9), nunky (16), kobansTy
(1) mr. MeTtanoxenaTHa KOMIIO3UITis Maiike TOBHICTIO ycyBae MediluT MiKpoeleMeH-
TiB, IO B CBOIO Yepry IO3UTHUBHO BIUIMBA€E HA MOKA3HWKH KPOBi Ta IMONAJIBIIY MpPO-
JTYKTHUBHICTb KOPIB.

ExcniepumeHTanbHi JOCTIIKEHHST JTOTIOBHIOBAIA O10XIMIYHMMHU Ta TI'eMaToJIOTid-
HUMH [TOKa3HUKaMK KpoBi. KpoB y KopiB BiIOMpau 10 paHKOBOT TOIBIII TIepe MocTa-
HOBKOIO Ha JIOCIIJ] 1 Micisl MpOBeIeHHs eKCIIEPUMEHTAIBHUX N0CIimkeHb. OTpuMaHi
JlaH1 CBiyarh, M0 TBAPHHU Tepe]] TOCTAHOBKOIO Ha JAOCHTIKSHHS OyJIU KIIiHIYHO 3/10-
poBuMH (Tabmuis 5). JlociKyBaal BMICT 3arajibHOTO OLIKY, KaJIbI[it0, HEOPTaHIYHOTO
(ocdopy, IyKop, EpUTPOLIUTH, TEHKOIIUTU Ta BMICT Je(hilIUTHIUX MIKPOEIEMEHTIB.

Tabmusa 5
Moxa3uuku KpoBi miggocaigHux TeapuH (n=8)

Mepionu

3piBHSILHUI | OCHOBHMIi

IMoka3nukmu,

OIMHULI BUMIPIOBaHHS Tpymu TBapuH

HopMa KOHTPOJIbHA | JIOCJIIIHA | KOHTPOJIbHA | JIOCJIiIHA
M=+m M+m M=m M+m

3aranapHuii OLTOK, I/11 72-86 762+0,37 | 77,5+0,60 | 76,8+0,33 80,5 +0,89
Ca, mr/100 mi 9,0-12,5| 108+0,12 | 10,9+0,06 | 10,8+0,12 10,9 +0,06
ie?fgg’iﬂm B 4565 | 526008 | 56+0,11 | 524007 5,620,12
mrroko3a Mr/100 mur 40-60 547+1,04 | 54,1+0,83 55,6 0,84 54,7 +1,04
Epurpormtu T/n 5-7,5 6,5+0,15 6,5+0,11 6,6 +0,14 6,7 +£0,07
Jletikouuru I'/n 6-12 8,6 £0,13 8,3+0,13 8,44+0,12 8,7+0,10
TemornoGin 1/ 95-125 | 104,69+1,32 | 1052+1,31 | 1054=+1,24 | 1102=+0,62
Cu Mkr/100 Mt 80-120 68,1+0,75 69,0+0,44 77,4+1,79 115,8+1,11
Zn Mxr/100 mi 100-150 | 90,6 +1,54 86,5+1,31 | 92,7+10,54 135,8+1,45
Co Mkr/100 mi 3-5 2,7+1,11 2,7+0,06 3,0+0,03 4,0+0,11
Fe mMkr/100 mu 90-150 | 107,5+0,50 | 107,7£0,36 | 125,0+9,13 148,2+0,43

IDicepeno: enachi 00cniodxcenHs: asmopie
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Sk cBigyaTh OTpHUMaHI JaHi MOKa3HUKU KPOBI y TBAPUH KOHTPOJIBHOI Ta OCIiAHO]
TpyI B 3piBHSUIBHAHN TIepioj] OyIIK y MeXax JOIMyCTUMOT HOPMH.

Y ocHOBHUII nepioa Bci MOKa3HUKU KPOBI y KOPIB JOCHIAHOT TPYNHU 3HAXOAMIIUCH
B MeXaxX HOpMHU. Bimmivanu miauieHHs BMicTy reMorno0iny (+5,0) r/i, Cu (+46,8),
Zn (49,3), Co(+1,3), Fe (+40,5) mxr/100 mu1.

OTpuMaHi pe3yabTaTd CBiguaTh, MIO JaHA JOOAaBKa Mae€ TMO3UTHBHUM BIUIMB Ha
MOKA3HUKHU KPOBi KOPiB, IO Maike JO3BOJSE YCYHYTH YMICT Ae(IUTHUX MiKpoese-
MEHTIB y paltioHi (Tabi. 6).

Tabmnurs 6
PizHuni nokaznukiB KpoBi Mi’k KOHTPOJIBLHOIO
Ta aociaiaHoro rpynamu (d+md) (n=8)
Iepionu
IMoka3zHuKH
3piBHAVILHUI | OCHOBHUI{
TPy TBApUH
OMHHULIL KOHT- ocTia KOHT- ocina
BHMIpIOBaHHS! HOpMa | ponbHa HM :tfn dtm, t, ponbHa ﬂM " fn dtm, t
M+ m M+ m
3aranpHuii OLTOK, I/1T 76,2+ 77,5+ -1,3+ 76,8+ 80,5+ -3,7+ s
72-86 0,37 0,60 0,70 1,89 0,33 0,89 0,95 3.89
Kaubiii, mr/100 v 10,8+ 10,9+ -0,1+ 10,8+ 10,9+ -0,1+
01251 0 | 006 | 013 | %77 | 012 | o006 | 013 | %77
Heoprauiumnit 5,2+ 5,6+ -0,4+ w | 52+ 5,6+ 0,4+ -
docdop, /100w | P03 | 008 | o1 014 |28 007 | or2 | ous | 2%
miroko3a Mr/100 v 54,7+ 54,1+ 0,6+ 55,6+ 54,7+ 0,9+
4060 | ioa | o83 133 | " | o84 | 104 134 | 067
Epwurporwru T/n 6,5+ 6,5+ 0+ 6,6+ 6,7+ 0,1+
37 0,15 0,11 0,19 0 0,14 0,07 0,16 0.63
Jletikoruru I'/n 8,6+ 8,3+ 0,3+ 8,4+ 8,7+ -0,3+ "
121 013 | o013 o1 | 7 | o012 | o010 | o1z | 2P
Temormo6in /1 104,7+ 105,2+ -0,5+ 105,4+ 110,2+ -4.8+ -
93125 | 15 131 186 | %27 | 124 | 062 139 | >
Cu Mkr/100 Mt 68,1+ | 69,0+ 0,9+ 774+ | 1158+ | -384+
80-120 1 675 | o044 | og7 | M3 | 170 LIl 211 | 182
Zn, Mxr/100 vt 90,6+ | 86,5+ 4,1+ .| 827+ | 1358+ | -53,1«
100-150 1,54 1,31 2,02 2037|1054 1,45 10,64 4,99
Co mxr/100 wx a5 | 27E | 27F | 005 | 305 | 408 | L0 |
1,11 0,06 L11 0,03 0,11 0,11 ’
Fe Mxr/100 v 107,5+ | 107,7+ | -02+ 1250+ | 1482+ | 232+ s
N130 1 650 | 036 | 038 | 2| 003 | 043 o14 | 23

Lbrcepeno: enacHi 00cnioxHceHHs agmopis

Sk cBiguarth JaHi TaOIUI, TOCTOBIPHOIO Oyia pi3HUIIS IO BMICTY 3arajJbHOTrO OiNKY,
HEOpTraHiYHOTO (Pocdopy, reMorIo0iHy, a TaKOK ACPIIMTHAX MIKPOCIEMEHTIB TaKUX
sk Cu, Zn, Co ta Fe, 1110 cBiIUMTh PO TOCTATHIM PiBEHB TOJIBII Ta HO3UTHUBHUI BILINB
MeTaJoXenaTHOi J00aBKM Ha BMICT MIKPOGIEMEHTIB Y paIlioHi.

BucHoBku i mpono3unii. OTpuMaHi pe3yasTaTH CBiqYaTh, 1110 JaHa J00aBKa J03BO-
JIi€ YCYHYTH YMICT Ne(IilUTHIX MIKPOEJIEMEHTIB y PaIliOHI Ta TO3UTHUBHO BIUIMBAE HA
reMaToJIOoTiYHI Ta 010XiMiUHI TOKa3HUKH KPOBi KOPIB.
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[TpononyeMo y sikOCTiI GanaHCyBaHHA palliOHIB KOPIB MO MIKpOEIEMEHTaM BHKO-
PUCTOBYBaTH METAJIOXEJaTHY KOMITO3HINIO Y KibKocTi 80 MJi/Ha royoBy/Ha no0y, 1o
JI03BOJIsIE 30aNIaHCYBATH PAIliOHH TOMIBII 32 NEPIIMTHIMU MiKpOCIEMEHTaMH.

CIIACOK BUKOPUCTAHOI JIITEPATYPU:

1. Bypmaka B.A. Brmmms neteprentiB Ha MopdooriyHuid Ta O6i0XiMIUHHNA CKIaq
kpoBi cBuHOMaTOK. BicH. JIAY. 2003. Ne 1. C. 188-193.

2. Kpasuis PM. XenarHi KOMIUICKCH MIKPOEIEMEHTIB (METiOHATH): CuHTe3, Oio-
JOTi4Ha Jiist, POXYKTHBHICTH Xyno6u i nuili. CydacHi npobnemu bionorii, Berepruap-
HOI MEIHUIINHY, 3001HKCHEPIi Ta TEXHOJIOTIH MPOMYKTIB TBAPHUHHHIITBA: 36, cT. MDKHAp.
HayK.-1ipakT. kKoH(, JIbBiB, 1997. C. 330-333.

3. Kpasuis P.1. Xemarui CTIOJYKH MIKPOEJIEMEHTIB 3 aMiHOKHCIIOTAMH — HOBI KOM-
MTOHEHTH NPEMIKCIB JUIS TBapyH 1 nTHIli. HaykoBuii BicHUK AKaJieMil HayK BAIIOT ITKOJIA
Vkpainu. Kuis, 2005. Ne 3 (29). C. 106-115.

4. TexHonoris KOPMiB Ta KOPMOBHUX 100aBOK: HapyanbHU nocioHuk / K.M. Cupo-
Batko, M.O. 3otbko. Binauig : BHAY, 2020. C. 113-123.

5. Texuonoris kopMmiB. Hapuansauit mocionuk. / M. M. Kpugwii, B. B. bopiienko,
B. M. Crenanenxo, O. O. JlaBpuntok, B. 0. Mamuenko /. XKutomup:» [Tomiccs». 2020.
C. 198-203.

6. JleTepreHTH Cy4acHOCTI: TEXHOJOTIS BUPOOHUIITBA, CKOJIOTisI, EKOHOMiKa,BUKO-
puctanss: MmoHorpadis / B.A. Bypnaka, I'.b. Pynenko, I.I. I'pabap [ra iH.]; 3a3ar. pen.
B.A. Bypnakwu, LI I'pabapa. XKutomup, 2004. C. 332-408.

7. Aksu T., Aksu ML, Yoruk M.A. Effects of organically-complexed minerals on
meat quality in chickens. Br. Poult. Sci. 2011;52(5). P. 558-563.

8. Ashmead H.D. The absorption and metabolism of iron amino acid chelate. Arch.
Latinoam. Nutr., 2001. Vol. 51, Ne 1 (Suppl. 1). P. 13-21.




TBapHHHHUIITBO, KOPMOBHPOOHUIITBO, 30epexKEHHS Ta IIepepoOKa... |

| 167

YAK 636.4(4):338.433:311.21
DOI https://doi.org/10.32782/2226-0099.2024.135.2.21

€BPONENCbKE CBUHAPCTBO Y LUNDPAX:
AHANI3 CTAHY TA TEHOAEHUIN

Muxadtinoe B.B. — npedcmasHuk komnanii I-Tek (®paruis) y CxioHit €sponi
Jluxay B.51. — 0.c.-2.H., npoghecop,

3aeidysay kaghedpu mexHosnoeill y nmaxieHuumei, ceuHapcmei ma gig4apcmei,
HaujioHanbHutl yHisepcumem biopecypcis i npupodokopucmysaHHs1 YkpaiHu
JleHbkoe JI.I. — K.C.-2.H.,

dokmopaHm,

HaujioHanbHutl yHisepcumem biopecypcis i npupodokopucmysaHHs1 YkpaiHu
Cadosuli A.A. — acnipaHm,

HaujioHanbHut yHisepcumem biopecypcig i npupodokopucmysaHHs1 YkpaiHu
®aycmoe P.B. — d.¢binoc. (PhD),

cmapuwuli Haykosul crnigpobimHuk nabopamopii iHHo8auiliHux mexHosoeil
ma ekcriepuMeHmarnbHUX meapuUHHUUbKUX 06’ekmis,

IHecmumym ceuHapcmea i a2pornpomucio8o2o supobHUymMea

HauioHanbHoi akademil agpapHux HayK YkpaiHu

Y cmammi npedcmasgneno pesynvmamu OyiHKU CYUACHO20, €8PONEUCHKO0 CEUHAPCMEA
i BUBHAUEHHS. YUHHUKIE 6NIUBY HA 1020 opmysannst. Bpaxoeano i npoananizoeani 0ani uooo
cmany eanysi ceunapcmea ¢ €sponeticokomy cowsi (€C). [Qns yzaeanvHenHs meHoenyill i nep-
CNeKmue po3eUmKy €6PONEUCLKO20 CEUHAPCEA OYIU GUKOPUCTNANE MemOOU CuHme3y ma aua-
i3y, Memoo nopienanusa. [logedeno, wo piseHv Jdcumms HACENeHHA MICHO NOG A3aHUU 3 po3-
sumxom meapunnuymea. Teapunnuymeo 3aiumae nonao 45% y cmpykmypi xapuysanHsl, 30Kpema
ceunapemeo oae onusbko 40% m’sacuoi npodykyii Hacenennio. CeuHuna satimae mpeme micye 3a
sapmicmio Nicis 6APAHUHU MA ALOBUHUHU, A ceped THWUX M SICHUX NPOOYKmMie — nepute micye 3a
Xap4osumu ma KyniHapHuMu nepeeazamu.

Haiibinvwum excnopmepom ceununu y ceimi € kpainu €C. 3 23 muc. m ceununu 3a0itinoio
macor (2-ee micye 3a 6UpOOHUYMBOM ceuHUHU 6 ceimi, 21% 6i0 3azanvHux 0bOcazie) Kpaitu
CNIBOPYICHOCTI CNPAMOGYIOMb Ha 308HiwHI punku 18% — oinbw mise 4 muc. m. 'V 2022 poyi
€8poneicyKUll pUHOK empamus noHao 12,6 minblioHie ceuretl 015 3a0010, WO CMAHOBUMb NPU-
01u3HO 5% 3MeHulents BUPOOHUYMBA ceuHell 3a 0OuH pix. Y binvwocmi kpain €eponu yinu cse-
HYIU PeKOPOHO20 pisHs. Icnamis, naubinbuui eupobrux y €sponi, caznyna yinu 1,845 espo/xe
arcueoi macu. Haubinewe cnosxcusannsa ceununu cnocmepicacmocs 6 kpainax: [ania — 84 ke,
Xopeamia ma Icnania — 55 ke, Ionvwa — 53 ke. Cepedniu nokasuux no €eponeticokomy Corosy
cmanosums — 41 ke Ha piK, a Ha 00H020 YKpainys cmanosums — 11 ke. binvwicms kpain €C
OpIECHMOBANA HA IMNOPMHY CEUHUNY O NOKPUMMS GHYMPIUIHBLO20 PIGHS CHOJICUBAHMS, TULUe
9 Kpain cnpomodicHi camocmitino 3abesneuumu 61acHi nompeodu y yiu cuposuni. Punox €C cmu-
KAEMbCsl 3 HU3KOI0 GUKIIUKIG, BKIIOYAIOYU EKONO02IUHI HOpMU, cmaHoapmu Ona2ononyyys mea-
PUH, 30LMbUIEHHSA AMOPMUZAYITIHO20 GIKY, NPOOIeMU MIdiC NOKONIHHAMU HA CIMeUHUx ghepmax,
UMPAmMu Ha KOpMU Ma npooIeMuU 3 X6Opobamu.

Ceunapcmeo € 8adiciugoio 2any33io CIMosoi eKOHOMIKU, Wo 3abe3neuyc HacereHHs npo-
OYKMamu Xap4y8anus, nepepoory npoMuciogicms — CUPOBUHOIO, A MAKOIC CHPUAE CIBOPEHHIO
HeOOXIOHUX pe3epeie MEaApUHHUYbKOI NPOoOYKYil, IHMEHCUBHOMY BUKOPUCMAHHIO 3eMeTbHUX
pecypcie. Ceununa 3anumiacmocs NPOGIOHUM eKCHOPIMHUM M SACHUM npoOyKkmom €6ponelicbko2o
Coro3y, He3sadicalouu HA 3HAYHE CKOPOUEHHS.

Knruosi cnosa: ceunapcmeo, €6poneiicokuti puHoK, C8UHUHA, CROXCUBAHHA M ACa, UpOO-
HUYMeO.




Taspiticbknit HaykoBui BicHEK Ne 135. Yactuna 2

168 I

Mpykhaylov V.V., Lykhach V.Ya., Lenkov L.G., Sadovyi A.A., Faustov R.V. European pig
production in figures: analysis of the state and trends

The article presents the results of an assessment of the modern European pig industry and
identifies the factors influencing its formation. The data on the state of the pig industry in the
European Union (EU) are taken into account and analysed. To summarise the trends and prospects
Jor the development of the European pig industry, the methods of synthesis and analysis, as well
as the method of comparison were used. It is proved that the standard of living of the population
is closely related to the development of animal husbandry. Livestock accounts for more than
45% of the food structure, in particular, pig production provides about 40% of meat products to
the population. Pork ranks third in terms of value after lamb and beef, and among other meat
products, it is the first in terms of nutritional and culinary benefits.

The EU is the world s largest exporter of pork. Out of 23 thousand tonnes of pork by slaughter
weight (2nd place in pork production in the world, 21% of the total), the EU countries export
18% — more than 4 thousand tonnes — to foreign markets. In 2022, the European market lost
more than 12.6 million pigs for slaughter, which is about a 5% decrease in pig production in one
year. Prices have reached record levels in most European countries. Spain, the largest producer
in Europe, reached a price of €1,845/kg live weight. The highest pork consumption is observed
in the following countries: Denmark — 84 kg, Croatia and Spain — 55 kg, Poland — 53 kg. The
average figure for the European Union is 41 kg per year, and per Ukrainian is 11 kg. Most EU
countries rely on imported pork to cover domestic consumption, with only 9 countries able to meet
their own needs for this raw material. The EU market faces a number of challenges, including
environmental regulations, animal welfare standards, ageing capacity, intergenerational issues
on family farms, feed costs and disease problems.

The pork industry is an important sector of the global economy, providing food for the
population and raw materials for the processing industry, as well as contributing to the creation
of necessary reserves of livestock products and intensive use of land resources. Pork remains the
leading export meat product of the European Union, despite a significant decline.

Key words: pig breeding, European market, pork, meat consumption, production.

IMocranoBka mpodaemu. 3M0pOB’ sl HACETCHHS CBITY 1, BIacHE, MPOIOBOIEIA Oe3-
IeKa KpaiH CBITYy 3HaYHOIO MipOI0 TOB’sI3aHi 3 PIBHAMH BHPOOHHMIITBA Ta CIIOKUBAHHS
OUIKIB TBAPUHHOTO TIOXOJPKEHHS, OCHOBHHMH JDKEPETaMH SIKHX Ha ChOTOJHI € M’SICO
i M’sicHi mpoaykTH. [IpoBigHi HaykoBLi 3a3HayaroTh [3, 8-10, 14], mo piBeHb KUTTA
HACeJIeHHS TICHO MOB’sI3aHHM 3 PO3BUTKOM TBapWHHUIITBA. TBapWHHUIITBO 3aiimMae
noHax 45% y cTpyKTypi XapdyBaHHS, 30KpeMa CBUHApPCTBO jaae Omu3bko 40% M’ scHOi
nponykuii HaceneHH0. CBUHUHA 3aiiMa€e TPETe Miclie 3a BapTiCTIO Micis OapaHUHU Ta
SJIOBUYMHM, & CePeA IHINX M’ ICHHUX MPOAYKTIB — MEpIIe Miclie 3a XapuOBUMH Ta KyJli-
HapHuME iepesaramu [10, 12, 15, 17].

VY crabinbHOMY mNparHeHHi Hamoi jaepxkaBu poiyuutucs Ao €C HeoOxigHO
Ha IOCTiHHIH OCHOBI JOCTIMKyBaTH CTaH PO3BUTKY TBAPMHHUIIBKOI Tamy3i sIK Ha
BHYTpPIITHLOMY PiBHI, TaK i B CHIBIpaIli 3 HANIUMH €BPONEHCHKUMHU MapTHEPaMHU.
ITorpiObHO 3ayBa)kuTH, IO HACHOTOJHI HAlIi CIIBrPOMAasHHU, HABiTh, OJIM3BKO HE
JOTATYIOTH J0 €BPONEHCHKOTO CIIOKUBAHHSI IO BCiM IPOAYKILil TBAPMHHHUIITBA i CBU-
HUHI, 30KpeMa. 3a3HayaeMo, MO 10 BIHHW CepelHbOpIYHE CIOKWBAHHSI CBUHWHU
B YKpaiHi ctaHoBusio 14,5-15 Kr/pik Ha IOAUHY, TO 3apa3 el MOKa3HUK 3HU3HUBCS
1o 11-12 kr. Ilpu npomy eBpomnelchbkuil moka3sHuK — 40 Kr/pik Ha AYIIy HACEJICHHS,
a Mo JesKuX KpaiHax, /e CBHHAPCTBO € OJHIE€I0 3 MPOBIIHKUX ranysei — 60-80 kr
[2,3,9,10,17].

MeTa ngocaifskeHb — OIIIHATH CTaH Ta MEPCHEKTUBU PO3BUTKY €BPOIIECHCHKOTO CBH-
HaApCTBa, K CTPATETiyHO BAXIIMBOI raiysi y 3araibHid CTPYKTYpi CiTbCHKOTOCIIONAp-
CHKOT'O BUPOOHMIITBA KpaiH CBITY Ta BU3SHAYUTH YMHHUKH BILTUBY Ha HOTO (pOopMyBaHHS.

Marepianu i MeToam gociigxeHb. BpaxoBaHo i mpoaHaxi30BaHO JaHi MO0 CTAHY
rajxy3i CBUHapcTBa B €BpoIli Ta ¢BiTi. J{JIs y3araqbHeHHS TSHACHIIH 1 EpCIEeKTHB PO3-
BUTKY CBHHApPCTBAa B KpaiHax €Bpomnu Oylu BHUKOPUCTaHI METOAU CHHTE3y Ta aHaJi3y,
METOJT IOPIBHSHHSI.
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Buknax ocHOBHOro Martepiany aocjif:keHHsl. BUpOOHUIITBO MPOAYKTIB Xapuy-
BaHHS HaOyBa€ Bce OUTBIIOTO 3HAYECHHS Yepe3 IMOCTIHE 3pOCTaHHS HACEICHHS CBITY,
KOTpE, SIK OUiKy€eThCs1, Oyne 301IpIIyBarTucs B cepeanpoMy Ha 1% Ha pik mo 2030 poky.
M’sico, TpamumiiHe JKepeno TBApUHHOTO OijKa, 3aUIIaTUMETHCS] BXKIIMBUM KOMIIO-
HEHTOM paIlioHy JIFOJIEH, 1 TIONMUT Ha HhOTO 3POCTa€ B YChOMY CBiTi, OCOOJHMBO 3 TIij-
BUILCHHSM €KOHOMIYHHUX CTaHIAPTIB y KpaiHaX, M0 PO3BUBAIOTHCS. Tak, 3a OLiHKaAMU
FAO Tta OECD, y 2019 p. mmobanbHe cIIoXXUBaHHA M’sica cKiajo moHax 326 muH T. Le
Ha 16% un Ha 45 wutH T Oinbine, HK y 2009 p., a mo 2029 p. CBITOBi «ameTHUTH» 3po-
ctyTh 1ie Ha 11%, nepeBumuBim 365 MiH T, 3 HUX noHan 35% uu maiixe 130 MiH T
CKJIalaTUMe CTIOKMBaHHsI CBUHUHM. Y 2019 p. cBITOBE CIIOKMBAaHHS CBHHUHU CKJIA/1aJ10
Maibke 110 MITH T, TOXX €KCIIEPTH OYIKYIOTh, IO 32 HACTYHHI 10 poKiB Iel MOKa3HUK
3pocte Ha 16,5% [3, 13-15, 17].

OKpiM OCHOBHUX CIIOKHBadiB CBHHUHH, BATOMY POJIb Ha CBITOBiH apeHi BigirpawoTh
(hmarMaHy BUPOOHUIITBA Ta CKCIIOPTY CBUHHHH. HalOLIBIIUM €KCIIOPTEPOM CBHHHHU
y cBiTi € kpaiau €C. 3 23 THc. T cBUHMHHU 3a0iliHOIO Macoro (2-re Micle 3a BUpOO-
HHUIITBOM CBHHMHH B CBITi, 21% Bix 3aransHuX 00CSTiB) KpaiHU CHIBAPYKHOCTI CIIps-
MOBYIOTh Ha 30BHIIIHI pUHKU 18% — Oinpm HiX 4 THC. T. Xo4a kpainn €C i Hamami
3aJUIIAThCA IPYTHM 32 BETMYMHOIO BUPOOHUKOM CBUHHMHU, TPOTE aHi 00CITH BUPOOHH-
ITBa, aHi nmutoma Bara y 2020 p., HaliBiporigHimnie, He 3pocTaTUMyTh. OCKUIBKH piBeHBb
BHYTPIITHBOTO CIIOKHBAaHHS CBUHHHU B KpaiHax €C Moxke 30epekeThCs Ha JOCSATHY-
TOMY PiBHi, €KCIIOPT 3aJIMIIUTHCS BATOMUM HaIIPSAMKOM 30yTy HaJUTMIIKOBUX I €BPO-
MeHChKOTO PUHKY 3,5-4,4 THC. T CBUHUHU Ta CKIIAJAaTUME TIOHAJ TPETUHY 30BHIITHBOT
Toprisii cBHHUHOIO B cBiTi. Came €C ta CIIIA 3abe3mneuye moHas %5 mo0aNbHOTO eKC-
MOPTY CBHHUHH, TIOCTIHHO KOHKYPYIOUH MiX c000I0 3a puHKH 30yTy [1, 4, 7, 11, 18].

3 2021 poky cuTyallisi 3 BUpOOHHIITBA CBUHUHH B CBITI € KOHTpacTHOI. CBiTOBE
BUPOOHHMIITBO, MiATPUMaHEe KMTAWCHKOIO TUHAMIKOIO, 3pocTae i B 2021 pori g0csario
Mmaibke 108 MinbitoHiB TOH y 3a0iitHiii Ba3i. Y 2022 pori cBiToBe BUPOOHUIITBO MPOIOB-
Kye 3pocrate (puc. 1), aje Ha MEHIIOMY TEMIIi, OB’ sI3aHOMY 3 KOHCOJIIIAII€I0 KUTAH-
CBKOTO cTaja [6].

Puc. 1. [Tomoxu m’aca ma npooykmie ceununu y ceimi ¢ 2022 p., muc. mou [6]
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€BporneichKi TOBAPOBUPOOHUKH, 1110 TIOCTPAXKAATH BiJ CAHITAPHUX Ta EKOHOMIYHUX
KpH3, KOHCTATYIOTh 3MEHIIICHHsI BUPOOHHUIITBA Ha 3% 3a pik. Lle 3MeHImeH s poto3u-
1ii ocobnmBo Bupaxxene B HiMeuuuHi, e BUpoOHUITBO 3HM3MI0CS Ha 10% mixk 2021
12022 pokamu.

3pocTaHHA LiH HA CHPOBUHHI Marepiany Ta iHQIAIHHNI KOHTEKCT, 10 TONINONUBCS
y 2022 porti, NpU3BOIATH 10 3pOCTAHHS I[iH HA CBUHHHY Ha BUPOOHHUIITBI.

Y Awmepuii crnioctepiranacsi pisHoManiTHa cutyauis. Toxi sik bpasumis, 3qaeTses,
BUTPUMY€E CKJIaJHHH €KOHOMIYHUI KOHTEKCT, mpono3utlis Cronydenux llltariB ckopo-
THJIACs Yepe3 HU3bKy NPUOYTKOBICTb, 3HIKCHHS BHYTPIIIHHOTO IIOMHUTY Ta THCK eIize-
Miil Y TBApUHHHIITBI.

¥V 2022 pouii eBponeChKH pUHOK BTPAaTHB MoHAa 12,6 MinbiioHiB cBUHEH 115 320010,
II0 CTAaHOBUTB MPUOIH3HO 5% 3MEHIIeHHsT BUPOOHUIITBA CBMHEH 3a ouH pik. Bemmka
YaCTHHA IHOTO 3HIKEHHS TI0B’I3aHa 31 CTPIMKHIM HagiHHAM BUpoOHHUITBA B HiMeuunHi
Ta 3MIHOO YUCEJIBHICTIO mmoroiiB’st cBunel B €C (Tadu. 1). HiMeuunHa Biguyna HacmiaKu
YHCIEHHUX KPH3 i, CTHKAIOUNCH 3 BEIMKUMH CKOHOMIYHUMH TPYZHOIIAMH, 3MEHIIIIIA
BJIACHE HaI[lOHaJbHE BUPOOHUNTBO Ha 10% Mixk 2022 i 2023 pokamu [1, 4-6, 16].

Tabmuns 1
Ioroui’s cBuHel B kpainax €C, Tuc. roJis, [6, 15]
Kpaina 13 ¥ % 2022 p. 10 2012 p.

Icnanis 34073 25250 +34,99
HimeuunHa 21366 28331 -24,69
Dpanist 12183 13778 -11,6
Janis 11541 12281 -6,0
Hinepnanau 10706 12104 -11,5
TTonbiia 9624 11132 -13,5
ITamis 8739 8662 +0,9
Benbris 5751 6448 -10,8
PymyHnis 3329 5234 -36,4
ABcTpist 2650 2983 -11,2
VYropuimHa 2558 2989 -14.4
Iopryramnis 2183 2024 +7,9
Ipnanpis 1570 1493 +5,1
I Iserrist 1416 1474 -3,9
Yexist 1329 1534 -13,4
OinnsaHisa 998 1271 -21,5
Xopaarist 945 1182 -20,1
I'pemis 742 1044 -29,0
Bonrapis 602 531 +13,3
JIutBa 517 808 -35,9
CrnoBauunHa 381 631 -39,7
Kimp 331 395 -16,3
JlaTBis 308 355 -13,3
Ecronis 269 375 -28,2
CroBeHist 202 296 -31,7
JIrokceMOypr 66 89 -25,1
Manbra 30 45 -34,6
Beboro B €C (27 kpain) 134 410,000 142 740,000 -5,8
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B Tlonpmii TakoX BiJJ3HAYMIIOCS 3HAYHE 3MEHIICHHsS BUPOOHMIITBA. [1ombChKHIA
PUHOK JTy’Ke 3aJIe)KHTh BiJl KOH IOHKTYpH, 1 pik OYB Ba)XKHM JUII BUPOOHHUKIB, KOTpi
CTUKHYJHUCS 3 EKOHOMIYHOIO KpU3010, sIKa HaKJajauacs Ha 3aBXAU MPUCYTHIO emije-
Mito (FPA).

B Icmanii, 2022 pik Oys10 OToJIOIIEHO MPO 3YIHWHKY 3pOCTaHHS, K €BPOINCHCHKOTO
Benukoro rpasi. Lle Oyno neprie 3umkeHHs, BusBiene 3 2014 poky. Icnanckki ToBa-
POBHPOOHUKH 3ITKHYIHUCS 3 CaHITapHOIO Kpn30t0 (SDRP), 1o npu3Bena 10 301IbIIeHHAS
cMepTHOCTI mopocaT. KpaiHi jgoBenocs iMIoOpTyBaTH OUIbINE KMBHX TBapHH (IIPH-
65u3HO 3 MUTBHOHU TONIIB), 00 CIIPOMOTTHCS KOMIIEHCYBAaTH LI SIBUILE 1 3a0€3MeYnTH
poOoui mporiecu 3a0010 Ta mepepooKy.

Nonnangin:1,9 Mo

- EC-28: 23,3 Mi
EC-27: 3113 Mt
Aawis: 20 M
100 | Himeyms
PpanLia 2.2 M

Puc. 2. [Junamixa supobruymea céuHunu 8 0CHO8HUX Kpainax €gponeticbkozo corwsy, [6, 15]

Iammi kpainy, Taki sk OpaHIis, BUSBIIN OUIBINY CTiHKICTb, i3 3MEHIIEHHSIM BUPOO-
HUNOTBA Ha 2% MPOTATOM POKY. Alle, SK 3a3HA4alOTh aHANITHKH [4-6, 18] 3a mud-
paMu IPUXOBaHA TaK caMO CKJIaJHAa CKOHOMIYHA peanbHiCTh. [HQAIis, moB’s13aHa 3i
CKOPOYCHHSM MPOIO3UIIii, IpU3BeNa JO 3HAYHOTO MiJBUINCHHS IiH Ha CBUHHHY BiJl
TOBapOBHPOOHHKIB.

Llinu Ha QpaHIy3bKy CBUHUHY i4yTh IONEPENY €BPONEUCHKUX BUPOOHUKIB, TUIBKH
TPOXH BiJICTArOuM Bij icraHiiB. OMHAK Pi3HUIN MiXK I[iHAMH, SKi IPAKTHKYBAIHUCS Kpa-
iHaMu-BUpoOHUKamMHU, Oyiid 3HaYHUMU. [{e Moe Tpu3BecTH 10 AUcOalaHCy Ha PUHKY
B Mexax €Bpomneiicbkoro corosy. KoHKypeHIis MiX €BpONneHChKUMH BHUPOOHHKAMU
3pOCTaE.

V OinbIIocTi Kpain €BpONH iHU CSATHYJIM PEKOPAHOTO piBHA. [ciaHis, HAWOLTBITHA
BUPOOHMK y €Bpori, csarayia 1inu 1,845 eBpo/kr xxuBoi macu (90 uentiB CILIA 3a ¢yHT
*uBoi MacH) 3a 280-¢yHTOBY cBuHIO = 252 nomapu CIIIA (336 kaHaICHKHX JI0TApPiB).

SIk 1 B OLIBIIOCTI KpaiH CBITY, €BPOIEHCHKA Tray3b CTHKAETHCS 3 HU3KOKO BUKIIH-
KiB, BKJIIOYAlOYM EKOJOTIYHI HOPMH, CTaHAApPTHU OJaronoiyyds TBapWH, CTapiHHSA
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HOTY>KHOCTEH, MpoOIeMl MK MOKOTIHHSIMM Ha CIMEHHHUX (hepMax, BUTPATH HA KOPMHU
Ta nmpobiremu 3 xBopodbamu (AUC-ITPPC). Bei mi ¢akTopu, Ha Hamry AyMKY, YTPUMYIOTh
MajiHHS BUPOOHUIITBA CBUHUHH BiJl PO3IIMPEHHSI.

ITokazHuKHM caM03a0e3MeueHOCT] Ta CIOKUBAHHS CBUHIHH Ha JIIOIUHY B PiK, Y TI€B-
Hill Mipi, KOPEIIOITh MK c000r0. AHami3yroun Tabmuili 2 1 3 BiAMiYaEMO, IO Haii-
Oiyple CrIOKMBaHHS CBMHHHHU CIIOCTepiraeThcs B kpainax: [anis — 84 kr, XopBaris
ta Icnanig — 55 xr, [onema — 53 kr. 11{o0 cepeaHbOro MOKa3HUKY MO €BPOIEHCHKOMY
COF03Y, TO 3HAUCHHS CTAHOBUTHL — 41 KT Ha piK, B MOPIBHSHI 3 €BPOINEHCHKUMHU MTOKa3HH-
KaMH¥ CTIO’KUBAHHS CBUHHHU HA OJHOTO YKPAiHILI, HA CHOTOHI CTAHOBHUTH — 11 KI.

Tabmuns 2
OO0csAr cnoKUBaHHA CBMHUHH CePeIHbOCTATUCTUYHUM €Bponeiinem y 2022 poui,
(kr/mon. B pik), [6, 15]

Kpaina O0csir cnokKMBaHHS Kpaina O0csr cnoskMBaHHS
Cnosenist 19 JlatBis 42
Manbra 24 Topryramist 43
BenukoOpuranis 25 Benbris 44
I'penis 27 Hinepnannu 45
DinnsHaisa 29 CrnoBayunHa 46
OpaHniist 31 ABcTpist 46
IIseris 32 Yexis 48
JlroxcemOypr 32 VYropuimHa 48
ITanis 34 JIutBa 49
Bonrapis 37 Kimp 52
Himeuunna 39 Ionpmmia 53
PymyHnis 39 Icnanis 55
Ipnanais 39 Xopaaris 55
€C (27 xpain) 41 Hanis 84
Ecronis 42 - -

Jlumme new’sitb kpain €C (®@pannis, ABctpis, Dinnsumis, Himedunna, Icnanis,
Bensris, Hinepnannu, lpaannais, anis) MatoTs MOBHY camMo3a0e3MeyeHicTh Y BAPOOHU-
ITBI M’sica CBUHUHH (Ta0II. 3).

[MepeBaxkna OimpIIicTh Kpain €C opieHTOBaHA HA IMITOPTHY CBHHUHY JAJISI IOKPUTTS
notped nepepoOHOi MPOMUCIOBOCTI Ta BHYTPIIIHBOTO PiBHSI CIIOKHMBAHHS MPOTYKIii
rajxy3i CBUHapCTBa.

CBUHHMHA 3JTUINAIACS MPOBITHUM EKCIIOPTHUM M’SICHUM TPOIYKTOM E€Bpomeii-
cekoro Coro3y, He3Ba)katouM Ha 3HayHe ckopodeHHA. Ane €C, skuil Konuch OyB OTHUM
i3 MPOBIAHUX CBITOBHX EKCIIOPTEPIiB CBUHHHH, MOKpUBarodi 45% YacTKu pUHKY CBH-
HUHH, TO0TO 4,9 MiNBiiOHa TOH Ha PiK, 3apa3 MPOCIiAKOBYETHCS CKOPOUCHHS TIOTOMIB 5T
CBHUHEH 4epe3 BUCOKY iX KOHLIEHTpPAli0, eKOJIOTiYHI HOPMU Ta OOMEXKEHHS, 3aIpOBaj-
JKeH1 B KpaiHaX COr03Y, a JIesKi KpalHH TUTAHyIOTh CKOPOTUTH ITOTOMIB’SI IO PIBHS caMo-
3a0e3MmeueHH s, a e TOIIOBI BUPOOHUKY. 3apa3 IPUCYTHS TEHICHIIIS, [0 MUTBSIPIU €BPO
IIOPIYHO BUAITSIIOTECS HA 3aKPUTTS CBUHO(EPM OTKE, MOXKHA 3a3HAUUTH, 110 €C MOXK-
JIMBO HJie 3 PUHKY, KM TPAIUIIIfHO ICHYBaB MPOTATOM JECATUIITE [4, 6, 16].
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Tabmuns 3
Camo3abe3neyeHicTb BUPOOHUIITBOM CBUHUHU KpaiH €C, (%), [6, 15]
Kpaina Camo3zabe3neyeHicTb Kpaina Camo3zabe3neyeHicTb
T'pertis 28 Ecronis 79
CriaoBauyunHa 29 TTonpma 82
Mansra 34 VYropuinaa 85
Bonrapis 35 Kimp 85
PymyHis 42 @panuis 103
Yexist 46 ABcTpist 107
JlarBis 48 @innsauais 107
CroBeHis 53 €C (27 xpain) 121
JIutBa 55 Himeuyunna 131
Xopgaris 57 Icnanis 195
[Moptyranis 58 Beabris 206
JrokcemOypr 59 Hinepnanan 238
Itanis 59 Ipaannis 408
BenukoOpuranist 60 Janis 411
IIBeris 75 - -

Busnauni gpaxkmopu eniugy nHa po3eumox €6poneiicbkozo ceunapcnea. OCHOBHUM
BIUIMB Ha XapakTep PO3BUTKY €BPONEHCHKOTO CBUHAPCTBA MAalOTh JesKi (QyHIamMeH-
TanbHi (DaKTOpH, MO BIUIMBAIOTH 1 HA CBITOBUH MOMHT Ta MPOIMO3MINIO IBOTO BUIY
M’sica. Cepell HUX MOXKHA BUIUIUTU TaKi: YUKIIYHICHb € OTHUM i3 HAHOUIBII Big4yT-
HUX (aKTOpiB, AKUH Oe3MoCcepeqHbO BIIMBAE HA PO3BHTOK Tally3i CBUHAPCTBA, SIKMM
€ «CBUHSIYMH IUKID) — KOMUBAHHS MPUOYTKOBOCTI MiJIPHEMCTBA MPOTATOM 3-5 POKIB;
VKDVNHeHHS, iHmeepayis, enobanizayis, y 6ararbox KpaiHax BUPOOHUKM CBUHHHU, SIK
MPaBHJIO, 30UTBIIYIOTh BHPOOHWYI TIOTYXKHOCTI, CTBOPIOIOTh 3aKpHTE BHUPOOHHUIITBO
CBUHHHH Ta BEPTHKAJIBHO IHTETPYIOTHCS 3 1HIINMH 3B’ SI3KaMH, SIKi CTBOPIOIOTH TOAAHY
BapTIiCTh MPOAYKIIi 31 CBUHHUHU (3a0iil, moganpia 00poOka Ta MPoAaX KiHIIEBUM CIIO-
skuBadam). [Ipu iboMy Taka IisUTBHICTH HE 3aBX/IU BiIOYBAE€THCS B MEKaX OJIHIET Kpa-
{HH: y PIIKICHUX BHUIIaJKaxX rpyna KOMIaHid BeJe CBUHAPCTBO HA TEPUTOPIT KITBKOX
pi3HHX KpaiH, MEpexXoAsdd Ha TPaHCHALIOHAJBHUIl piBeHb; enizoomuuna cumyayisi,
reorpadiyHe TONIMPEHHS 3aXBOPIOBAaHb TBAPUH Y PI3HUX €BPOINCHCHKUX KpaiHax 0e3-
MOCEPEIHBO BILTUBAE HA BUPOOHUIITBO CBHHUHH, IIIHOBY CUTYAIIif0 Ha OKPEMIX PHHKAX
1 30BHILIHIO TOPTIiBJIIO ITUM BHUIOM M’sica Ta M’ACOIpPOAYKTiB. OCHOBHUM CTPECOBHM
(hakTOpOM, 3 SIKHM CTHKAIOTHCSI BUPOOHUKH, € BIUIUB MTOITHPECHHS a(prKaHCLKm qymH
CBUHEH; nHOMimMuKa 308HiHb0i mopeieni, TONITUYHI Ta TOPTOBENbHI BIIHOCHHH MiX
KpaiHaMM MarOTh 3HAYHWH BIUIMB Ha OajaHC CHJI HA €BPOIEHCHKOMY PUHKY CBUHHHU.
VYroau mpo BiJIbHY TOPTIBIIO MK KpaiHAMH ITiIBHIIYIOTh KOHKYPEHTOCIIPOMOXHICTh
MPONYKLil KpaiHU-eKCIopTepa BiJHOCHO ii KOHKYPEHTIB, aje MOMITUYHI KOH(IIKTH
MOXXYTb MIPU3BECTH JI0 MiABUIIECHHS IMIIOPTHUX Tapu)iB; Qukmam «pimetiny» ma 61a-
20NONVYYSL MEapuH, OTHIEI0 3 TIOTOYHHUX TCHJCHINH € Te, 0 BUMOTH PUTCHIIEPIB IO
MEPBUHHOTO BUPOOHUIITBA CBUHUHU CTAIOTh BCE OUIBII )KOPCTKUMH. []0 IMITOPTHOT CBH-
HUHH{ TaKUX BUMOT HEMae. Y 1[bOMY BHIAJKY TaKi yMOBH poOOTH 301IBIININ TOINT HA
JEMIEeBITY IMIOPTHY CBUHHUHY, BOJHOYAC 3HAYHO 3MEHIIMBIIY PUHKOBY YaCTKy BITUHU3-
HSHOTO BUPOOHUIITBA; aKyenm Ha cMAaKy, y bembrii, Hampukia, Ha TaKyBaHHI IEIKUX
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TOBAapPOBHPOOHUKIB BKa3yIOTh Ha3BM HOBUX TiOpHIHUX JIiHIM CBHHEH, 1[0 MalOTh 0CO-
OnmuBUiIl cMak, a caMe 3’sSBHJIacs CBUHHMHA HA TOJHIAX CYNEPMapKeTiB 3 MO3HAYKOIO
«Duroc d’Olivesy». Take M’1CO OTPUMYIOTh BiJl TIOPHIHOTO MOJIOJHSIKY MOXOKEHHS
(R(BBxJI)xJ Tropok), 3a 3romoByBaHHs iM OJIMBKOBOI OJIii; 3axkonodasui nepunemii
ma Oepoicasna niompumka, He TUTBKU B YKpaiHi MOXYTh BUHHKATH IPOOIEMH 3 3aKO-
HOJJABCTBOM, SIKI OOMEXYIOTh pPO3BUTOK ramy3i. Tak, y Janii oOMexyeTbcs KiIbKICTh
BiJITOJIIBEJILHOTO TIOTOJIIB’Sl Ha OJMHUIIIO TUIONI CUTLCHKOTOCTIOAAPChKOT 3emii. [Hmi
KpalHU TaKOXX BXKUBAIOTh PI3HOMAHITHI 3aX0/IX MO0 MiATPUMKH BITUU3HSIHOTO CBHHAP-
cTBa. B neskux kpaiHax makyBaHHSI CBUHUHH, SIKY BUPOOJICHO 3 JOTPUMAHHSIM BUMOT
IIIOJI0 TEXHOJIOT1 BUPOIYBAaHHS TBAPHH, BiAPI3SHATUMETHCS BiJl MAKyBaHHS M siCa CBH-
HEHW 1HO3EMHOIO ITOXODKEHHS, nepeopienmayis Ha albmepHamuseHi odicepena Oiikd,
B OCTaHHI POKH JIESIKI CIIOXKMBA4l CTadd OUIBII CBIJIOMHUMH IIOJO MEPEXOy Ha Ipo-
JYKTH POCITMHHOTO TIOXO/DKEHHS Yepe3 yIepePKeHHS 110/I0 HETaTUBHOTO BIIMBY TBa-
PUHHHIITBA HA HABKOJIMIITHE CEPEIOBUINE, & TAKOXK 3 CTUYHHX, JIETHIHUX Ta PEIIridHUX
MipKyBaHb. Y BiJIOBiJb Ha II0 3MiHY CHOKMBYHX YyIOA00aHb Bce Oiblie omeparopiB
Xap4yoBOi MPOMHUCIIOBOCTI BUBOISTH HA PUHOK IITYYHI «M SICHI» NPOXYKTH HAa OCHOBI
POCITUHHHX OUIKIB; M gco «be3 ITMOy ma «be3 anmubiomuxiey, 3aHSTIOKOEHHSI CIIO-
JKMBadiB MIOJ0 MOXUIMBMX HaciinkiB BxuBaHHS MO Ta M’sca, oOpoOJIIeHOTO aHTH-
OioTHKaMH, TIPHU3BETO IO 3POCTAaHHS iHTEpecy IO SIKOCTiI Ta Oe3mexu mpomykTis. Lle
3aHETTOKOEHHS JIOTIOMOIVIO BUIUTUTH HIIy 11 (pepMEPChKUX Ta OPTraHiuHUX MPOIYKTIB
npemiym-kiacy [7, 10, 13, 14].

BucHOBKM i mepcneKTHBH MOJAJBIINX AOCHiIKeHb. CBUHAPCTBO € BaXKIIMBOIO
rayy33i0 CBITOBOI €KOHOMIKH, IO 3a0e3Ieuye HaceleHHsS MPOAYKTaMHU XapdyBaHHS,
nepepoOHy MPOMHUCIOBICTh — CHPOBUHOIO, a TaKOX CIPUSAE CTBOPEHHIO HEOOXiTHUX
pe3epBiB TBAPUHHHIIEKOT MPOAYKIIii, IHTCHCHBHOMY BUKOPHCTaHHIO 3€MEIBHUX PeCyp-
ciB. CBUHHHA 3aJIUIIAETHCS TPOBITHAM E€KCIIOPTHUM M’SICHHUM TPOIYKTOM E€BpOICH-
cpkoro Coro3y, He3BaKaloun Ha 3HaYHE CKOPOUEHHS.

BuHukae norpeba y MOCTIHHOMY MOHITOPHHTY 1 BHBYCHHIO CTaHy Ta PO3BUTKY
ramysi CBUHapCTBa B Pi3HUX EKOHOMIYHHX Ta reorpadigHux 30Hax CBITY.
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MOJIOYHA NMPOAYKTUBHICTb KOPIB 3AJIEXHO BIf NOPOAU
TA NMOXOAXEHHA 3A BATbKOM

Miody6Ha J1.M. — O.c.-2.H.,

npoghecop kaghedpu 20dierni, po3sedeHHsI meapuH ma 36epexeHHs1 biopiaHoMaHimmsi,
lMonicbKkul HayioHanbHUU yHigepcumem

3axapyyk [.B. — acnipaHmka kaghedpu eodieri, po3eedeHHsT meapuH

ma 36epexxeHHs1 biopi3HomaHIimmsi,

lMonicbKkul HauyjoHanbHUU yHigepcumem

Y ecmammi nageoeno pesynomamu uguenns Gnaugy NOPOOHOT HANEHCHOCTE A NOXOOICEHHS
3a OAMbKOM HA 03HAKU MOJIOYHOI NPOOYKMUBHOCTI KOPI6 YKPAIHCHKUX YOPHO- | YepBOHO-PAOOT
MONOUHUX MA 20IUMUHCLKOT NOPIO 3a 60UpHO20 cxpewysanis 6 ymosax IAD « Epuuxuy Kumo-
Mupcvkoi obnacmi.

Cepeoniil Haditl 06cmedceH020 no2onie’s ckuaoae 3a neputy aakmayiro 6650, opyey 6893,
mpemio 6865, euwgy 7302 ke. Biocomok swcupy sHaxooumvcs uma pieni 3,72-3,78 %, 6irka —
3,06-3,10 %. Cepeons kinvkicmo 3a 1axmayismu Monouno2o scupy 247,4, 259,1, 259,7i 272,7 ke,
oinka 205,8, 212,4, 210,4 i 227,4 ke. BcmaHnogieHo no3umusHy, y Oinbuocmi UnaoKis 6ipo2iony
3ANEIHCHICMb MIHC NOKAZHUKAMU MOLOYHOI RPOOYKMUBHOCMI Nepulol ma HACMYNHUX 1aKkmayitl
(+0,07-0,82), wo c6iouume npo Mo*cIUBIiCMb eeKmusHozo 8i060py Kopie 3a pe3yibmamamu
nepuioi 1axmayii.

Busieneno nepesacy kopie conumuHcbkoi nOpoOu HAO POSECHUYAMU YKPATHCLKUX YOPHO-
i 4epBoHO-ps60T MONOYHUX NOPIO 3a HA00EM 324-950 ke, monounum scupom 16,3-37,7 ke, monou-
Hum 6inkom 16,4-33,3 ke. V comumuncorux kopis 3aikcosano Hauguwuil 6Micm xcupy 6 Monoyi
3a mpemio naxmayiio (3,79 %) ma navsuwuii emicm 6inka 3a opyey, mpemio (3,08 %) i euwyy
(3,11 %).

Havsuwpumu Haooamu eiosHauaromvcs oouxku Oyeaie Jlacki Ped NL 762041879/4187,
byeammi DE 538441328/41328 (3a nepwy aaxmayiio 8223 i 8008 ke sionosiono), Kanoi Peo
NL 444990835/90835 (opyey 8696, suwyy 7314 k) ma H. Cedodina DE 352642486 (nepuwy 7831,
opyey 8543, euwy 8171 ke). Hatieuwuii emicm scupy 6 monoyi saghikcoeano y 0ouok 6yeais
Uleiuxa DE 580694289 (nepwiy i suwy 3,81 %, opyey 3,83), Illupni NL 447860719/60719 (opyey
3,80 %, mpemio 3,83) ma Macipo DE 354071654/71654 (mpemio 3,86 %), naiieuwuii émicm
6inka — y 0oyox Kanoi Ped NL 444990835/90835 (nepwy 3,16 %, opyey i euwyy 3,20), Jlagpapa
Peo DE 121030279 (nepwy 3,18 %) ma H. Cedoina DE 352642486 (nepwiy i suwyy 3,16 %). 3a
KITBbKICMIO MOIOYHO20 HcUpy ma OiiKa y 0040k nid0ociionux Oyaaie cnocmepiearomscs maki jc
menoenyii, K i 3a HA0OEM.

Bcmanoeneno, wo Ha NOKA3HUKU MONOYHOT NPOOYKMUBHOCHI KOPI8 CYMMEBULL GNIUE MAE
eenomun 6yeas (9,7-38,5 %), snauno menuwiuti — nopoona nanedxcuicmo (0,2-10,2%), wo noscuro-
EMbCA 2eHEMUYHOI NOOIOHICMIO NOPIO.

Knrwouoei cnosa: xoposu, monouna npooykmuenicmu, 0y2ai-niioHuxu, nopood, noxo0iCeHHs.
3a 6AMbKOM, CUNA GNIUGY.

Piddubna L.M., Zakharchuk D.V. Milk producing ability of cows depending on the breed
and origin by father

The article examines the influence of breed and origin by father on characteristics of milk
producing ability of cows Ukrainian black-and-white, red-and-white and Holstein dairy breeds
through absorbing crossbreeding in conditions at PAF “Yerchyky” Zhytomyr region.

The average milk yield of the explored livestock is 6650 kg for the first lactation, 6893 kg
for the second, 6865 kg for the third and 7302 kg for the highest lactation. The percentage of fat
is at the level of 3,72-3,78%, protein — 3,06-3,10%. The average amount of milk fat depending
on lactation is 247,4, 259,1, 259,7 and 272,7 kg, protein 205,8, 212,4, 210,4 and 227,4 kg. A
positive, in most cases probable relationship between the indicators of milk productivity of the
first and subsequent lactations (+0,07-0,82) was established, which indicates the possibility of
effective selection of cows based on the results of the first lactation. The advantage of Holstein
cows over the peers of Ukrainian black- and -white, red-and-white dairy breeds in terms of milk
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yield of 324-950 kg, milk fat of 16,3-37,7 kg, milk protein of 16,4-33,3 kg was revealed. Holstein
cows had the highest milk fat content for the third lactation (3,79%) and the highest protein
content for the second, third (3,08%) and higher (3,11%) lactation.

The highest milk yield is noted in the daughters of bulls Laski Red NL 762041879/4187,
Bugatti DE 538441328/41328 (for the first lactation 8223 and 8008 kg, respectively), Kandi Red
NL 444990835/90835 (the second 8696, the highest 7314 kg) and N. Seddin DE 352642486 (the
first 7831, the second 8543, the highest 8171 kg). The highest fat content in milk was recorded
in the daughters of bulls Shake DE 580694289 (first and higher 3,81%, second 3,83%), Shirley
NL 447860719/60719 (second 3,80%, third 3,83%) and Masiro DE 354071654/71654 (third
3,86%), the highest protein content was in the daughters of Kandi Red NL 444990835/90835
(first 3,16%, second and higher 3,20), Lafar Red DE 121030279 (first 3,18%) and N. Seddin
DE 352642486 (first and higher 3,16%). In terms of the amount of milk fat and protein in the
daughters of experimental bulls, the same trends are observed as in terms of milk yield.

It was established that the indicators of milk productivity of cows are significantly influenced
by genotype of the bull (9,7-38,5%), much less by the breed (0,2-10,2%), which is explained by
the genetic similarity of the breeds.

Key words: cows, milk productivity, bulls, breed, origin by father, power of influence.

IlocranoBka mpoOieMH Ta aHadi3 OCTaHHIX AocailkeHb. MonouHa ramysb
€ OJIHI€I0 13 TPOBIHUX JIAHOK Xap4yoBOI MPOMHUCIIOBOCTI Ta BaXXJIMBOKO CKIJIAJI0OBOIO
IpoJoBOIEIOi Oe3neky Hamol kpainu. Kopo’sde MOJOKO MICTHTH y CBOEMY CKIAi
0e3J1iy JKUTTEBO BaXJIMBUX IMOXKUBHUX PEUOBHH, CEpell SKUX BOAA, OLIKH, aMiHOKHC-
JIOTH, BITaMiHH, JIIITiJH, )KUPHI KACIOTH Ta MiHEpaH, Ki HeOOXiHI ISl HOPMAIBHOTO
(DYHKIIIOHYBaHHS PsiTy cUCTeM B opraHisMi jonuau [10, ¢. 170]. Monoko Ta Moio4Hi
MPOLYKTH — 0a30B1 MPOAYKTAMH XapuyBaHHA y 3[I0POBOMY PaLliOHI JFOTUHH.

JluHaMika BUpOOHHIITBA MOJIOKA TOJIOBHUM YWHOM 3aJICKUTh BiJl PIBHSI IPOTYKTHB-
HOCTI KOpiB. BioM0, 1110 MOJIOYHA MPOTYKTHBHICTh HAJEKHUTH JI0 MOJITEHHO 3yMOBJIC-
HHX O3HAK 1 3aJICKUTh Bil TCHETHYHOT'O IOTEHIIialy TBAPUHH Ta YMOB JOBKULIS, B SIKUX
BiZI0yBa€eThCs ioro peanizamis [2, c. 1; 11, ¢. 67; 14, c. 7; 16, c. 808].

Cepell TEHCTHYHUX YHHHUKIB MIHJIUBICTH O3HAK MOJOYHOI IPOXYKTUBHOCTI
B OCHOBHOMY 3yMOBITIOIOTH TIOPO/IA, JIiHIHHA HaJIe)KHICTh, YMOBHA KPOBHICTh 3a MOJIM-
IIyBaJIBHOIO MTOPOJIOI0 Ta TUIEMiHHA IIIHHICTh OyraiB-IuTiIHUKIB [4, ¢. 6; 5, ¢. §; 9, c. 92].
OcobmimBa poib y (GOpMyBaHHI HaJIO0iB Ta SIKICHOTO CKJIAAy MOJOKA HAJIEKHUTH MOPOJI
TBapuH. Pe3ynbrati JoCHikeHb BITYM3HSHUX Ta 3apYOiKHUX BUEHUX TOBiTOMIISIOTH
PO BIPOTiMHUI BIUIMB MOPOJHOT HAJIECKHOCTI KOPIB Ha PiBEHb HAJIOK Ta IMOKA3HUKU
BMIiCTy Xupy 1 Oimka B mMoroni [13, ¢. 129; 15, c. 25]. 3adikcoBaHo 3HAYHMIA BIUIAB
MOPOIM HAa BMICT BOAHM, XKHpY, OUIKa, MiHEpPaJbHUX PEUOBMH Ta PIBCHb CECUOBHUHU
y moutoti [12, ¢. 53].

CrnanxoBicTh OyraiB-IUIJHUKIB BiIirpa€e KIIOYOBY POJib Y TEHETHYHOMY MOJIMIIeH]
MOJIOUYHHX TIOpif, OCKIJIBKM caMe Ha HuX npumnagae ommspko 90% edexty cemexmii
[1, c. 3]. Pa3oM 3 TuM, TUTITHHKK BiJ3HAYAIOThCS HEOMHAKOBOKO CTIMKICTIO Tiepemadi
TOCIONAPChKU KOPUCHUX O3HAK JOYKaM y MEBHOMY B3a€MHOMY iX TOETHAHHI, 2 TUM
Oinbine — y 6axanomy [3, c. 173]. PesynsraTi yuCIeHHHX HAYKOBHX JOCIIJIKESHb MOBi-
JIOMJISIFOTH TIPO CYTTEBY MIXKTPYIIOBY TU(EpEHITIaIlif0 KOPiB 32 OCHOBHUMH CEJCKITiH-
HUMH O3HAaKaMH MOJIOYHOI MPOIYKTUBHOCTI, 3yMOBJICHY T€HOTUIIOM OathbKa [0, c. 68;
7, c. 142]. Tomy omiHka OyraiB-IUTIIHUKIB 32 TMPOMYKTHBHICTIO JIOYOK Ta BUSBIICHHS
MOJIININYBAYiB, AKi CTIMKO MMepeaaroTh CBOT IIHHI 03HAKW MOTOMCTBY, € OJHHM 13 Haii-
BOXJIMBIIIMX NPUHAOMIB yIOCKOHAJEHHSA MPOAYKTUBHHUX, TEXHOJOTIYHHUX 1 TUIEMiIHHUX
SKOCTEH MOJIOYHOT Xyz100U [4, c. 6; 8, c. 62].

IMocranoBka 3aBaaHHs. 3 ONBIAY Ha 3a3HAadcHE, METOI0 HAIIUX OCIIIKEHB
€ BHBYCHHS 3yMOBJICHOCTI IIOKa3HHUKIB MOJIOYHOT ITPOIYKTUBHOCT] KOPIB T€HETUIHUMU
(bakTopamm, a came MOPOIHOIO HAJICKHICTIO Ta TEHOTHITOM OaThKa.
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JocmipkeHHS TPOBEJCHO Y MOJOYHOMY cTalai mpuBatHOi arpogipmu (ITAD)
«Epunkn» Kutomupcbkoi obnacTi. lle Gararoramy3eBe rocrnogapcTBO iHTEHCHBHOTO
TUIY, SIKE CIeLialli3yeTbcs Ha BUPOOHUILTBI 3€pHA, KOPMOBUPOOHHUITBI, MOIOYHOMY
1 M’siICHOMY CKOTapcTBi. MojodHa Xynoba mpeacTaBicHa yKpaiHCbKUMU YOpPHO-, Yep-
BOHO-PSOMMH MOJIOYHHMH Ta TOJIITHHCHKOIO TTopoAaMH. JIJist JOCiKeHHS BiliOpaHO
JI04OoK 12 OyraiB rommuTHHCHKOI MOpoau. Yci Oyrai peKoMeHJ0BaHi 10 BUKOPUCTAHHS
Karanoramu OyraiB MOJIOYHUX 1 MOJIOYHO-M SICHUX TIOP1J JUTS BiITBOPEHHS MATOYHOTO
noromie’s y 2017-2021 pokax.

VY rocmnogapcTBi BUKOPUCTOBYETHCS TpaAulliiiHa CTiiIoBO-TabipHa TEXHOJIOTiS
MIPUB’S3HOTO YTPUMaHHS KOPiB, Y YOTUPBOXPSIIHUX MPUMIIIEHHSX, 3 BUTYIOM Ha KOp-
MO-BUTYNFHUX MaiJaH4ynkax. TeXHONOTis JOTHHSA KOpiB mependadac BHKOPHCTAHHS
nepeHocHux noinpHuX Bigep Mapku A/I-100A ta monokompoBony mapku AJIM-8
3 TIOJANIBIIMM TPAHCIIOPTYBaHHSAM MOJIOKA Y MOJIOUHE BiJUIiIeHHs. PamioHu s KopiB
CKJIQJIAlOTh 3 YpaxyBaHHIM 1X (Pi310JOTIYHOrO CTaHy Ta PiBHA MPOAYKTUBHOCTI. JIJist
3O1CHEHHSI 300TE€XHIYHOTO, IJIEMIHHOTO OOJIIKY TBapWH Ta KOHTPOJIIO CTajla BHKO-
PHUCTOBYIOTH KOMIT I0TepHY Tiporpamy «Opcek».

[Toka3HUKU MOJIOYHOI MTPOTYKTUBHOCTI KOPIiB-IOYOK AOCIIIKEHO 3a HagoeM 3a 305
JHIB a00 CKOpoueHy JiakTalito (He MeHine 240 AHIB) HUISIXOM MIPOBEACHHS KOHTPOJIb-
HUX J0iHb TPUUi HA MICSIb YIPOAOBXK MEPIINX TPHOX MICSIIB i MIOMICSYHO 10 3aKiH-
YeHHS JIAKTAIli{ 3 OJHOYaCHUM BH3HAUYCHHSM y TOOOBHX 3pa3KaxX MOJIOKa BiZICOTKY KDY
1 6inka Ha mpunani «Exomink KAM-98.2A%.

CHny BIUTHMBY MTOPOAHOI HAIEKHOCTI Ta MOXOMKECHHS 32 OaTPKOM HA MOJIOYHY IIPO-

IYKTUBHICTH KOpPIB BU3HAYCHO BiIHOIICHHIM (baKToplanLHm mcriepcii 10 3araibHOi
B ONHO(AKTOPHOMY AMCIiepCciiHOMY Komruiekci. CTaTucTuuHy oOpoOKy OTpHMaHUX
Pe3yabTaTiB 3AIHICHEHO METOZaMH MaTEMaTHYHOI CTAaTUCTUKU 3 BUKOPUCTAHHSIM IIPO-
rpaMHoro 3abe3neueHns Microsoft Excel.

Bukiiag ocHOBHOro MaTtepiajy aociikenHns. CepenHiil Hazilt kopiB Mo obcTexe-
HOMY IOTOJIIB’FO CKJIQJIa€ 3a Iepiry Jakrariro 6650 kr, npyry — 6893, tpetio — 6865.
3aKOHOMIPHOTO ITiIBUIICHHS HAJO0IB 3a MEPIINX TPH JAKTALil He CIIOCTEPITaEThCS, TOMY
III0 HA MOMEHT TPOBEJCHHS JOCHIKEHHS APYTY JaKTaLilo 3aKiHImio juire 45 % kopiB
(56613 1259), petro — 18,1 % (228 13 1259). Cepenniit Hamili O CTaay 3a BHIILY JAKTAIIII0
cknanae 7302 kr, miniManbau# 3046, MakcumanbHuit 15366 k. CepeHiil BiZICOTOK XXHUPY
y MOJIOLII KOPiB 3HAXOAMTHCS Ha piBHI 3,72-3,78 %, Oinka — 3,06-3,10 %. MiHnuBicTh
MOKa3HUKIB MOJIOYHOT MMPOIXYKTUBHOCTI KOPIB 3HAXOMUTHCS B MeXax 010JI0TTYHOT HOPMH,
KoedimieHT Bapiamii Hagoro 23,2-25,3 %, BMmicTy xupy y momoui — 2,9-3,8 %, Oinka —
2,8-3,4 %, monouHoro xupy — 23,7-25,7 %, monounoro Oinka — 23,8-26,8 % (Tabm. 1).

VY pe3ynbTari 10 CTiKEHHS BIKOBOT ITOBTOPIOBAHOCTI OCHOBHHUX ITOKA3HUKIB MOJIOY-
HOI MPOJYKTUBHOCTI BCTAHOBJIEHO Pi3HI 32 BEIMYUHOIO KOE(ILi€EHTH MOBTOPIOBAHOCTI
3a ycima BpaxoBaHuMH nokaszHukamH (Bin +0,07 mo +0,82), omHak yci BOHU € JOAaTHUMH
i 3a BuxitoueHHsM 3-x Bumazakie i3 30 (10 %) BucokoBiporigammu (P<0,001-0,01).
ITo3uTtnBHA BiporijgHa 3alleXHICTh MiX Tepmoio Ta japyroto (+0,07-0,36), Tperboto
(+0,19-0,22) i Bumor (+0,62-0,82) nakramisMu MOJOYHHUX KOPIB y CTaji CBITYHUTH
PO MOXKJIMBICTh €()EKTUBHOTO 1X BiIOOPY 3a MUMH BAXKIUBUMH CEJICKIIHHUMH O3HA-
KaMU y’Ke 3a pe3yJbTaTaMu nepuioi Jakranii. OCKiJIbKYA BMICT XKHUpY 1 OiJika B MOJIOL
YCHaJKOBYIOTBCSl Kpallle HaJIOK 1 Ha HUX MEHIIE BIUITMBAIOTH MapaTUIOBI (QaxTopu
MOPIBHSHO 3 HAJIOEM, MOKHA OYyJIO OUYIKYyBaTH, IO KOe(illiEHTH MOBTOPIOBAHOCTI MiX
CYMDKHUMH JIAaKTaI[isIMU 32 BMICTOM >Xupy 1 Oijka B Mool OyayTh BHILMMHU HIXK 3a
HAJ0€M, OJIHAK Y HAIIMUX JOCII/PKEHHSX 11 TEH/ICHIIA Y OiIbIIOCTI BUMAJKIB HE Tij-
TBepauiach (Tadm. 2).
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Tabmumsg 1
Cepenne 3HaYeHHsI Ta Bapiallis NOKa3HUKIB MOJIOYHOI MPOAYKTUBHOCTI KOpiB
y cragi [IA® «Epunku»
Tokasmu, x+S.E. lim o C. %
OIMHMII BUMipY v

[Mepura nmakranis (n=1259)

Hapiii 3a 305 nHiB, kr 6650+45,3 3046-12948 1606,1 24,2

Bwicr xupy, % 3,72+0,00 3,20-4,23 0,13 3,6

MosnouHwuii xup, Kr 247,4+1,67 113-463 59,15 23,9

Bwicr 6is1Kka, % 3,09+0,00 2,61-3,59 0,09 2,9

Mosounwuii 610K, K& 205,8+1,48 92-412 52,38 25,4
JHpyra nakrauis (n=566)

Hapiii 3a 305 nHiB, KT 6893+73,3 3074-15366 1743,39 25,3

Bwict xupy, % 3,75+0,00 3,49-4,35 0,11 3,0

MonouHwuii KUp, KT 259,1+2,80 112-549 66,66 25,7

Bwicr 6inka, % 3,07+0,00 2,63-3,73 0,10 34

Momnounuii O17I0K, KT 212,4+2,39 89-489 56,89 26,8
Tpets nakrauis (n=228)

Hapiii 3a 305 nHiB, kr 6865+105,4 3030-10458 1591,92 232

Bwicr xupy, % 3,78+0,01 3,53-4,31 0,10 2,9

MosnoyHuii )Xup, Kr 259,7+4,11 112-408 62,01 23,8

Bwicr 6inka, % 3,06+0,01 2,68-3,32 0,08 2,8

Morounwii O110K, KT 210,4+3,32 92-328 50,12 23,8
Buia sakraris (n=1259)

Hapniii 3a 305 gHiB, KT 7305+48.9 3046-15366 1737,16 23,8

Bwict xwupy, % 3,74+0,00 3,2-4,35 0,14 3,8

MoTouHHIA KUP, KT 272,7+1,82 113-549 64,51 23,7

Buwicr 6inka, % 3,10+0,00 2,61-3,73 0,09 3,0

Monounuii O1JIOK, KT 227,2+1,60 92-489 56,61 249

Tabmurs 2

IloBTOpIOBaHICTH NOKA3HHUKIB MOJIOYHOI IPOAYKTHBHOCTI 32 CyMiKHi JaKkTamil

Koegiuient mosroprosanocri (r )

Mi"ﬂ“ﬁ::;;py -1 | I-10 | -1 | I-pnma | 11— euma | 11— suma

(n=566) | (n=228) | (n=228) | (n=1059) | (n=566) (n=228)

Hapniit 3a 305 nuis, +0,33 +0,22 +0,23 +0,75 +0,76 +0,63
KT +0,04™ | £0,06™" | £0,06™ | +0,01""" +0,02" +0,04™

Bumict xupy, % +0,26 +0,19 +0,07 +0,82 +0,58 +0,37
+0,04™ | 0,06 +0,07 +0,01™" +0,03™" +0,06™

Monounwmii xup, kr | +0,38 +0,22 +0,23 +0,74 +0,77 +0,65
+0,04™ | £0,06™ | £0,06™" | +0,01™ +0,02™" +0,04™

Bwicr 6ika, % +0,07 +0,20 +0,08 +0,62 +0,58 +0,34
+0,04 +0,06™ +0,07 +0,02™" +0,03™" +0,06™

Mornounwii 6iI0K, +0,36 +0,21 +0,22 +0,75 +0,77 +0,62
KT +0,04™ | £0,06™ | £0,06™" | +0,01™ +0,02™" +0,04™

Ipumimka: * P<0,05, ** P<0,01, *** P<0,001
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Mornouna Xy06a y TocogapcTBi Mae BHCOKY YacCTKy TOJIITHHCBHKOI CIIAAKOBOCTI (85
1 OibIie). bararopiuHe BUKOPUCTaHHS Ha MATOYHOMY TIOTOMIB T yKPaiHCHKHX YOPHO-PsIO0T
Ta YepBOHO-PA00T MOJIOYHHX MOPIJT TOJNITHHCHKUX OyraiB-IUTiTHUKIB PH3BEJIO JIO CTBO-
PEHHSA HUIAXOM B6I/IpHOFO CXpeH.lyBaHHfI TOIIIITHHCHKOT nopoau BITUM3HSIHOT CCHCKHI]

Hamri mocmimkeHHs CBim4aTh, MO KOPOBH TOMIITHHCHKOI nopoz B aHAJIOTIYHUX
YMOBaX 32 KiJIbKiCHIMH ITOKa3HUKaMH MOJIOYHOI IIPOTyKTHBHOCTI IIepeBakatoTh pOBEC-
HHIb YKPaTHCHKUX YOPHO-Ps001 1 4epBOHO-ps1001 MOTIOUHHX mopix (Tadm. 3).

Tabnwust 3
Mosno4yHa NPOAYKTUBHICTH KOPiB-NePBiCTOK 3aJIesKHO Bil nopoau
(IMMAD «€Epuuxmn»)
Iloxka3Huk, Ykpaincbka | YkpaiHcbka Pisnuns
OAMHMUI BUMipy 4YOpHO-psida | YepBOHO-psida Toxurruncesia max-min
Tlepria nakraris
n 170 19 1070
Hapiii 3a 305 guiB, kr | 6068+106,7 6179+£377,6 6750+49,4 682+117,64™
Bwicr xupy, % 3,73+0,01 3,67+0,03 3,73+0,00 0,05+0,03"
Monounuii xxup, Kr 226,4+4,15 226,0+£13,22 251,1+1,81 24,9+13,35
Bwicr 6iska, % 3,07+0,01 3,12+0,01 3,09+0,00 0,05+0,01"*"
Mosto4Huii O1TOK, KT 186,2+3,39 193,0+12,13 209,2+1,62 23,0+3,75™
Jpyra nakraiis
n 104 10 452
Hapiit 3a 305 guiB, kv | 6527+163,5 6045+322,9 6995+82,7 950+333,32"
Bwicr xupy, % 3,73+£0,01 3,73+0,04 3,76+0,01 0,03+0,04
MOoJI04YHUIA JKHP, KT 244,1+6,33 225.4+11,72 263,1+3,15 37,7+12,14™
Bwicr 6ii1ka, % 3,05+0,01 3,02+0,02 3,08+0,00 0,06+0,02"
Monounwuii 610K, K& 199,545,25 182,7+9,69 216,0+2,71 33,3+10,07"
Tpets nakrartiist
n 53 6 169
Hapniii 32 305 guiB, kv | 672842355 6593+424,3 6917+£120,9 324+441,17
Bwicr xupy, % 3,74+0,02 3,74+0,04 3,79+0,01 0,05+0,04"
MOoJIO4YHHIA KD, KT 252,4+9,27 246,2+14,85 262,5+4,69 16,3+15,58
Bwicr Oinka, % 3,02+0,01 2,98+0,05 3,08+0,01 0,09+0,05"
Morno4Hwmii OLTOK, KT 203,2+7,21 196,8+14,53 213,2+3,83 16,4+15,03
Buma naxraris
n 170 19 1070
Hapniii 3a 305 gmis, kr | 7010+136,4 6934+298,6 7358+52,9 424+303,3
Bwict xwupy, % 3,75+0,01 3,68+0,03 3,73+0,00 0,07+0,03"
MorsnouHwuii Kup, KT 263,4+5,26 254,2+10,24 274,6+1,96 19,9+10,43"
Bwicr 6isxa, % 3,08+0,01 3,07+0,03 3,11£0,00 0,04+0,03
Monounwii 0iJI0K, KT 216,2+4,40 213,0+9,86 229,0+1,73 15,9+10,01

Hpumimka: * P<0,05, ** P<0,01, *** P<0,001

3a HaoeM y MeKax JaKTalid mepesara ckiagae 324-950 Kr, MOJIOYHHAM KHPOM —
16,3-37,7 xr, Mmonourum 6inkoMm — 16,4-33,3 kr. Biporigaoto nepeBara € y 6 i3 12 mopis-
HSHB, 110 ckiagae 50 %. KopoBu 000X BITYM3HSIHUX TIOP1 BIPOTITHO HE BIAPI3HIIOTHCS
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3a KiJIbKICHUMH TOKa3HUKAaMH MOJIOYHOI NMPOXYKTUBHOCTI. Y Mekax Apyroi JakTamii
mepeBara Ha KOPUCTh YOPHO-PSAOMX CKilaja 3a HamoeM +482 KI, MOJIOYHHAM >KHPOM
+18,7 kr, monouaum Ginkom +16,8 kr (P>0,05). Illo cTocyeThCs SIKICHUX TMOKAa3HUKIB
MOJIOKa, HAaBHUIMN BMICT JKHpY 3a(iKCOBAaHO 3a TPETIO JIAKTALI0 y KOPIiB TOJIITHH-
ceKol mopox (3,79 %, P<0,05), Bumry — ykpaiHcbkoi 9opHO-psi60i MonouHoi (3,75 %,
P<0,05); naiiBumumii BMicT OiJIKa — 3a eIy JaKTalii0 Y KOPiB YKpaiHChKO1 YePBOHO-PSI-
601 moponu (3,12 %, P<0,001), npyry i TpeTto — rommutuHchKoi (3,08 %, P<0,001-0,01),
BUIIYy — TakoX rommrtuHcbkoi (3,11 %, P>0,05). OTxe, 3a yMOBH HayKOBO-OOTpYH-
TOBAHOT TOMIBJI MIMHUX KOPIB TOJIITHHI3ALS MOJOYHOI XyZ0OU BITUM3HAHUX MOPiA
€ JIOLJIBHOIO.

JloukH MBaHAIIATH MAMOCTIMHUX OyraiB-IutiqHuKiB y [TAD «Epurkm» 3HAYHO Bif-
PI3HSIIOTHCS 32 O3HAKAMM MOJIOYHOI MPOAYKTUBHOCTI. Tak, Bapiallis Hagoro 3a 305 nHiB
nepmoi maktamii 5516-8223 kr, apyroi — 6172-8696 xr, Tpethoi — 5317-7893 k,
BuIoi — 6283-8171 kr. Bmict xwupy B Mosonti 3a 305 qHIB Mepioi i BHIIOI JIAKTaIlin
Bapiroe B Mexax 3,55-3,81%, oinka — nepmoi 3,00-3,18 %, Bumioi 3,05-3,20 %. Kinbkicts
MOJIOUHOTO XHpY 3a 305 qHIB nepuroi Jakrariii Bapitoe B Mexax 204,7-294,3 xr, BUioi —
235,8-3006,1 kr, MostouHoro Oinka — 169,1-257,5 1 191,6-258,7 kr BianoBigHo (Tadi. 4).

Pi3HuUIS MakCUMyM-MiHIMYM MDK JOUKaMM pi3HHX OyraiB 3a yciMa BpaXOBaHMMHU
nokasHuKamu € Biporigaotro (P<0,001-0,01).

JleTanpHINIMKA aHAaJi3 MOJOYHOI MPOMYKTUBHOCTI MOTOMCTBA PI3HUX OyraiB-TuTif-
HUKIB CBIIYNTS, 1[0 HAWBUIIUMH HAJOSIMU 33 MEPIIY JAKTAI[I0 BiA3HAYAIOTHCS JOYKU
oyrais Jlacki Pex (8223 kr), Byrarri (8008 kr) ta H. Cennina (7831 xr). Ixus nepesara
HAJl CepelHIM TOKa3HUKOM MO OOCTEXEHOMY ITOTOJIIB’I0 CKIIaJae BiamoBigHO +1573;
+1358 1 +1181 kr (P<0,001). Jouku Oyraie Jladapa Pen, Jlesiua ta Kanni Pex Takox
MaloTh JIOCTaTHHO BUCOKHU PiBEHb HaNOIB (IMOHAJ] 7 THC. KT), IXHS mepeBara cKiiaaae
BignoBigHO +951; +921 1 +664 xr (P<0,001-0,05). Hanoi, cyTTeBO HHXKYI CEpeIHLOTO
MOKa3HUKa, 3adikcoBaHo y no4ok Oyrais Kapmemno (5516 kr; -1134), Kanunepa Pen
(5724 xr; -926), Macipo (5988 kr; -662), Capykko (6067 xr; -583) (P<0,001-0,01).
Jouku Oyrais Illeiika ta [llupni 3 Hagosmu 3a nepiry gakraniro 6606 i 6400 xr Bigmo-
BiZTHO HECYTT€BO BiJPi3HAIOTHCS BiJl CEPETHHOTO OKA3HUKA 0OCTEKEHOTO MOT OB’ S.

Jpyry nakramiro 3aKiHYWJIA JOYKH BOCHRMH OyraiB 3 nBaHamusaT. [lepmricts
Hanexutb goukam Kanmi Pen (8696 xr; +1803) ta H. Cennmina (8543 kr; +1678)
(P<0,001-0,05), naitarok4i Hamoi y modok OyraiB Capykko (6047 xr; -846), Kanmepa
Pen (6172 kr; -721) Ta Kapmemio (6267 kr; -626) (P<0,001-0,05). Jlouku Oyrais [1leiika
(7761 xr; +868), upmi (6939 xr; +46) Ta Macipo (6720 kr; -173) HecyTT€BO Bipi3Hs-
I0ThCA BiJI CEPEIHBOTO MTOKA3HUKA 00CTEKEHOTO MOTOMiB s1.

TpeTio maKTamito 3aKiHYMIN JOYKU ychoro mmectu Oyrais (50 %), ToMy BoHa Haii-
MeHIl iHpopMmaTuBHa. MakcuMaibHi HaZoi y Ao4ok Oyras Macipo (7893 kr; +1028),
cepenni — y moyok Oyraip [llupmi (7294 xr; +429), Kanunepa Pen (6793 kr; -72) Ta
Kapmemno (6415 kr; -450), HMXKYI CepeIHBOTO MOKA3HHUKA IO CTaay y JIOYOK OyraiB
[Teiixa (5317 kr; -1548) Ta Capykko (6384 kr; -481).

3a Bumly jakTario pyoix y 8 tuc. kr 3a 305 nHiB epeTHyaH nouku Oyrais Byrarti
(8008 kr), Jlacki Pen (8223 kr) Ta H. Cemnina (8171 xr), y mepmux qBox OyraiB 1e
JIOYKH-TIEPBICTKU. IXHsA mepeBara HaJ cepeHiM MOKA3HHUKOM MO 06CTEXKEHOMY II0TO-
TiB’10 € BipoTigHOMW 1 ckiagae BiamoBigHo +703; +918 Ta +866 kr (P<0,001-0,01).
Hanoi Hrk4i 3a 7 Tuc. Kr y gouok OyraiB Kanmnepa Pen (6710 xr; -595), Kapmerio
(6338 kr; -967) Ta Capykko (6283 kr; -1022) (P<0,001-0,01). ITokasuuku 6yrais Kannui
Pen, Jladapa Pen, Jlesina, Macipo, Illeiika Ta [llupmni 3HaxoaaTecs B Mexax 7354-7945
1 HE BIIPI3HAIOTHCS BIPOTIAHO B CEPETHHOTO 3HAYCHHSI.
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Ta6mui 4
MoJjiouHa NPOAYKTUBHICTH 10Y0K pi3HUX OyraiB-miiaHukis (x £+ S.E.)
(IMMAD «Epunxmn»)
i i 5 % 1 2| = il i s i
= %|8L| 5| 2| T T F|.%T| 3| I| =
ol XIS IR EIE IR E A F AT
ommmid | 2% ) 2| 85| 28| B2 | 8|25 |22|CS 2|83 |58
mipy |50 | 252|558 (22|73 |5E |28 |8z 58|88
F IS ER | 22| RF| =R a E|FEa X 2 2
< =) =) o > Y- Pee) = m =N w0 °3
= ) = = ) a a = A = = =
a z. a z a a z
|| 8008 | 7314 | 5724 | 516+ | 8223+ | 7592 | 7571 | 5988+ | 7831 | 6067+ | 6606+ | 6400
o 1334 | 462,7 | 1860 | 123,5 | 3274 | 3804 | 220,0 | 168,7 | 123.8 | 1752 | 3340 | 1272
E g 8696+ | 6172+ | 6267+ 6720+ | 8543+ | 6047+ | 7761+ | 6939+
= % 7514 | 2004 | 239,0 3117 | 4325 | 2736 | 624,7 | 1856
B = | 6793+ | 6415+ 7893+ 6384+ | 5317+ | 7294+
s E 366,1 | 301,7 229.8 366,1 | 143,5 | 286,1
T g | 8008 | 7945: [ 6710+ | 6338+ | 8223+ | 7592+ | 7571 | 7354+ | 8171+ | 6283+ | 7480+ | 7747+
1334 | 4590 | 224,5 | 1748 | 3274 | 3804 | 2200 | 299.6 | 1349 | 177.3 | 4949 | 172,5
[ 355 | 374 | 372 [ 371 | 356+ | 357+ [ 353+ | 372¢ | 377+ | 373+ | 381+ | 3,72¢
i 001 | 004 | 002 | 001 | 0,02 | 002 | 001 | 002 | 001 | 001 | 001 | 001
= I 3,60+ | 3.67% | 3,70+ 3,75+ | 3,74 | 3,76+ | 3,83% | 3,80+
5 0,03 | 001 | 001 0,01 | 002 | 003 | 001 | 001
S |m 3,75+ | 3,78+ 3,86+ 383+ | 377+ | 383+
2 0,02 | 002 0,03 0,13 | 002 | 0,02
g | 395 | 3705 | 372 | 374% | 356+ | 357 | 353+ | 3745 | 376+ | 3,74% | 381= | 3,77+
0,01 | 004 | 002 | 001 | 002 | 002 | 001 | 0,02 | 001 | 001 | 002 | 001
| (2841527375 2098+ 2047+ 292,55 271,85 267,05 2229 29438 227,38 | 251,7 | 238 4
g 489 | 1725 | 694 | 479 | 11,29 | 1409 | 7,89 | 6,76 | 424 | 6,85 | 12,87 | 4,74
§ 1 312,7+ | 2313+ | 2322+ 252,5+ | 318,5+ | 227,6+ | 297,8+ | 264,1+
ko 24,69 | 768 | 9,06 12,16 | 15,15 | 10,40 | 24,55 | 741
£ i 255,54 | 2433+ 304,8+ 2453+ [ 200,0+ | 279,8+
g 14,52 | 11,77 10,04 21,83 | 4,00 | 11,31
= o [284.15 2931+ 249,95 2373+ | 29,5+ | 2718+ | 267.0¢ | 275,01 | 306, 1+ | 2358+ | 2858+ [ 2922+
489 | 1611 | 891 | 680 | 11,29 | 14,09 | 7,89 | 1128 | 460 | 696 | 1933 | 649
[ 305 | 306 | 3045 | 306 | 3.14% | 3,08+ | 3,14% | 3,02+ | 3,16+ | 3,05+ | 306+ | 3,00+
N 0,01 | 002 | 001 | 001 | 0,02 | 002 | 001 | 001 | 000 | 0,01 | 002 | 001
E I 320+ | 3,07+ | 3.01= 3,02+ | 3,15+ | 3,03+ | 3,14+ | 3,08+
E 0,03 | 001 | 0,02 0,02 | 001 | 001 | 002 | 001
E . 3,04+ | 3,08+ 3,11 3,07+ | 3,06 | 3,10+
E 0,03 | 001 0,01 0,05 | 004 | 001
g | 315t [ 3205 [ 305 | 3,05+ | 3,14= [ 3,18% | 3,14= | 3,05+ [ 3,16= | 3,05 | 3,10+ [ 3,09+
0,01 | 001 | 0,02 | 001 | 002 | 002 | 001 | 0,02 | 000 | 0,01 | 002 | 001
[ (2527 2317 [ 1736+ | 1691 | 257,5% 242,05 | 2374 | 180,8+ | 2474+ | 185, 1+ | 202.6+ [ 1919+
g 435 | 1508 | 535 | 394 | 974 | 1264 | 699 | 543 | 404 | 538 | 10,68 | 3,77
é I 279,0+ | 1894 | 189,2+ 203,5+ | 269,7+ | 1832+ | 244,6+ | 2144+
8 26,03 | 628 | 740 9,87 | 1409 | 836 | 2039 | 595
E - 206,5+ | 197,7+ 2457+ 196,04 | 163,0+ | 226,8+
& 11,68 | 9,54 7,44 1457 | 2,00 | 9,13
s B | 2527+ (25465 2047+ | 103,8+ 257,54 | 242,0+ | 237,45 [ 2249+ | 2587+ | 1916+ [ 233,3+ 239,94
435 | 1498 | 7,05 | 554 | 9,74 | 1264 | 699 | 996 | 438 | 545 | 1628 | 551
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[ToxomxeHHs 3a 0aTHKOM TaKOXX Ma€ JIOCUTh MMOMITHUH BIUIMB HA SKICHI TOKa3HUKH
MoJioka kopiB [TAD «Epumku». HalBummiA BMICT )KUPY B MOJIOII CHOCTEPIra€ThCs
y nouok runigHukiB Llefika (3a nepury 1 Buuty gaxrauii 3,81 %, apyry 3,83) Ta Hlupmi
(3a opyry 3,80 %, TpeTro 3,83); y 1040k Oyrast Macipo 3a TpeTto JakTallito 3adikcoBaHO
MoKa3HUK 3,86 %, 3a iHIII JIakTaIll BiH 3HAXOMUThCS y Mexax 3,72-3,75 %. 3aramom
1o 00CTEXEHOMY TOTOJIIB 0 MPOCIiAKOBYETHCS 3pOCTaHHS CEPEIHBOIO BiICOTKA XKUPY
y MOJIOIII KOPiB 3 mepIoi jakramnii mo tpetio (3,72; 3,75; 3,78 %), 3a BuILy BiH CKJa-
nae 3,74 %. SIKmo MOpiBHATH 13 CepeHIM 3HAUCHHSIM MMOKa3HUKH MOTOMCTBA PI3HUX
OyraiB 3a mepiy JakTalito, To HOoro BiporiiHO nepeBHILy0Th 1ouku Oyrais H. Cennina
(3,77 %; +0,05) Ta Uleiika (3,81 %; +0,09) (P<0,001), BiporiHO iOMY MOCTYIaOTHCS
nmouku Oyrais byrarri, Jlacki Pen, Jladapa Pen ta Jlesina (3,53-3,57 %, -0,19-0,15 %)
(P<0,001). 3a Buiry JaKTalilo, Ie TAKOXK MPEACTaBIIeH] yci Oyrai, BUsBlIeHa CX0Xka TeH-
JISHIIis — IEPEBUIIYIOTH CepeNiHii mokazHuk jgouku OyraiB H. Cennina (3,76 %; +0,02),
leiixa (3,81 %; +0,07) Ta Wupmi (3,77 %; +0,03), mocTymatoThes oMy Hodku OyraiB
Byrarri, Jlacki Pen, Jladapa Pen Ta Jlesina (3,53-3,57 %; -0,21-0,17).

HaiiBumuii BMicT Oisika BUsIBIIEHO Y MoJiotli ouok OyraiB Kanni Pex (3a neprry iax-
tamiro 3,16 %, npyry i Bumty 3,20), Jladapa Pex (mepury makramiro 3,18 %) ta H. Cen-
JiHa (mepury i Bumy jaxrarmii 3,16 %).

Cepenniii BiicoTok 0iKa 10 00CTEKCHOMY ITOTOJIIB IO CKJIaa€ 3a MEepIry JaKTaI[iio
3,09 %, mpyry 3,07, Tpetio 3,06, Bunty 3,10. 3a mepury JlakTamito cepeaHiil MOKa3HUK
MEPeBUIIYIOTh J0YKH mecTH OyraiB — byrarti (3,15 %; +0,06), Kanai Pen (3,16 %;
+0,07), Jlacki Pex (3,14 %; +0,05), Jladbapa Pen (3,18 %; +0,09), Jlesina (3,14 %;
+0,05), H. Cennina (3,16 %; +0,07) (P<0,001), Takox mectd HOMY MOCTYHAOTHCS —
Kanmepa Pen, Kapmenno, Macipo, Capykko, letika, lupai (3,00-3,06 %; -0,09-0,03)
(P<0,001). Maiixe aHaNOTiyHA CHUTYAaIlisl CIIOCTEPIraeThCs 3a BUIIY JIAKTAIIO, 3 TIE0
JIMIIE PI3HUIICIO, IO BMICT OiIKa y no4ok OyraiB Illetika ta [llupsi mpakTUIHO AOPIiB-
HIOE CEPEHbOMY MOKa3HUKY MO OOCTEKEHOMY MOTOJIiB’10. 32 KiNBKICTIO MOJIOYHOTO
KUpY Ta OilKa MPAKTUYHO 33 YCI JaKTamii y JOYOK MiITOCITITHUX OyraiB-IUTiTHUKIB
CIIOCTEPIraroThCsl TaKi K TEHJCHIN, K 1 32 HamoeM. Y no4ok OyraiB Byrarti, Jlacki
Pen ta H. Cennina cepenHsi KiNbKiCTh MOJIOYHOTO >kupy 3a 305 mHIB mepmioi jax-
Tamii cknaamae 284,1; 292,5 1 294,3 xr BiAmoBigHO, MoIo4HOrO Oinka — 252,7; 257,5
12474 kr. [lepeBara Haj cepeqHIMH MOKa3HUKAMHU IO OOCTEKEHOMY IIOT0JIiB 10 € Bipo-
T1IHOFO 1 CKJIaJIa€ 32 MOJIOYHHUM XHPOM +36,7-46,9 kr, MonodHuM Oinkom +41,6-51,7 kr
(P<0,001). Haitanxu4i moka3HUkH y novok OyraiB Kanryepa Pen, Kapmenno, Macipo
Tta Capykko — 3a MonouHuM xupoMm 204,7-227,3 xr (-20,1-37,6); Mono4HUM OiIKOM
169,1-185,1 xr (-20,7-36,7) (P<0,001).

Cepen mo4ok OyraiB-IUTIIHUKIB 3 JAPYTOI0 JIAKTAIIIEIO MEPIIiCTh 33 MPOMYyK-
I[I€}0 MOJIOYHOTO XHpY 1 Olnka Hamexuth nmoromkam Kanmi Pen ta H. Cenmina. Ixui
MOKAa3HUKH MOJIOYHOTO >KHPY CKJIaaroTh BiamoBimHo 312,7 kr (+53,6) ta 318,5 kr
(+59,4), 6inka 279,0 xr (+66,6) Ta 269,7 kr (+57,3) (P<0,001-0,05). Halinmwkuum e
MOKa3HUK € y nodok OyraiB Kanmepa Pen, Kapmemmo Ta Capykko — 3a MOJOYHHM
xxupom 227,6-232.2 xr (-26,9-31,5); monounum Oinkom 183,2-189,2 kr (-23,0-29,2)
(P<0,001-0,05).

Cepen no4ok OyraiB 3 TPEThOIO JIAKTALi€l0 HAHOUIbIIA KUTBKICTh MOJIOYHOTO KHUPY
Ta OiIKa crocTepiraeTbcs y HoToMKiB Oyras Macipo (304,8 i 245,7 kr BiAmoBizxHO),
HaiiMeHIna y mo4yok Oyras llletika (200 i 163 kr).

3a BUIIy JIAKTallil0 HAHOUIBITY KiIbKICTh MOJIOYHOTO JXKUPY Ta Oika 3aikcOBOHO
y nodok Oyraie byrarti (284,1 i1 252,7 xr BiamosigHo), Jlacki Pex (293 1 257,5 kr),
H. Cennina (306,11258,7 xr) Ta Ilupmi (292,2 i 239,9 xr). Ixus nepesara nax cepennimm
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MOKAa3HUKaMU 10 OOCTEXEHOMY IIOTONIB’I0 € BIPOTIAHOIO 1 CKJIajgae 3a MOJOYHHM
sxxupom +11,4-33,4 xr; momournm Ginkom +12,7-30,3 kr (P<0,001-0,05). Haitamkdi
MOKa3HUKU MOJIOYHOTO XHpPY Ta Oinka y modok OyraiB Kanmmepa Pex, Kapmemno ta
Capyxkko (235,8-249,9 kr i 191,6-204,7 kr Bignosigxo) (P<0,001-0,05) (Tabmx. 4).

OnHOpaKTOPHUM JTUCTICPCIHHAM aHAai30M BCTAHOBIICHO HE3HAYHHUU BILTUB ITOPOI-
HOI HAJIEKHOCTI HA MOKA3HUKU MOJIOYHOI MPOIYKTHBHOCTI KOPIB, SIKUH KOIUBAETHCS
B Mexax 0,2-10,2 % (Tabi. 5).

Tabmuus 5
Cuiia BILIMBY NIOPOAHOI HAJIEKHOCTi HA MOJIOYHY NIPOAYKTUBHICTh KOpPIiB

Cuiia BIULIMBY

MMoka3Huk, Mepma . . .
. . i Jpyra nakraunisi | Tpers akranis | Buma jrakranis
OMHHULI BUMIpPY JaKTauis
A% | F | gi% | F |[aZ%]| F |93%]| F
Yucno rpagauii 3 3 3 3

Hapniit 3a 305 nuis,

. 22 14387 1,5 431" 0,3 0,37 0,5 341°

Bwicr xupy, % 0,2 1,50 1,0 2,97 3,9 4,54" 0,4 2,55
MooYHHH KHp, KT 2,3 14,49 | 1,7 4,87 0,6 0,68 0,5 2,95
Bwicr 6iska, % 1,2 7,63 1,6 4,65™ 10,2 | 12,74 | 1,6 |[10,00™

Mormnounwuii 6inok, kr | 2,4 [ 15,157 1,8 5,04 0,9 1,03 0,7 456"
Ipumimra: * P<0,05, ** P<0,01, *** P<0,001

Cuna BIUIMBY MOPOJIW HA HA/IIH 3aJICXKHO BiJl JaKkTamii cranoBUTh 0,3-2,2 %, Ha BMICT
xkupy B Moot — 0,2-3,9 %, smict Oinka — 1,2-10,2 %, KiIBKICTh MOJIOYHOTO JKUPY —
0,5-2,3 %, monouHoro Oinka — 0,7-2,4 %. He3HauHWil BIJTMB MOPOTHOTO (hakTOpy Ha
MOJIOYHY MPOIYKTUBHICT MOSICHIOETHCS TCHETUYHOIO MOIIOHICTIO MOPiJl, TOOTO BHUCO-
KOO YaCTKOIO B TEHOTUIIaX KOPiB BITYU3HSHUX MOPiJ] TOMIITUHCHKOI ClIaAKOBOCTI. Bipo-
TiIHUM BIUIUB IOPOIHOTO (hakTopy € y 13 i3 20 BuUmazkis, 1mo craHoBUTH 60 %.

PesysnpraTi HalMX JOCHTIKEHb CBIAYaTh, IO KUTBKICHI Ta SKICHI O3HAKH MOJIOY-
HOI IPOAYKTUBHOCTI KOPIiB CYTTEBO 3aJICKaTh BiJl TEHOTUITY 6aTbka. 3yMOBJIEHICTh HUM
PIBHS HaIO0I0 IOYOK 3aJISKHO Bix yakTamii cTaHOBUTH 12,4-32,3 %, BMICTy Xupy —
9,7-36,8 %, Bmicty Oinka — 10,5-38,5 %, kiIbkoCTI MoJO4HOTO XHpY — 13,5-30,7 %,
MoJIouHOro 0inka — 13,2-36,5 %. Hai0inpInii BIUIMB CIaAKOBOCTI OaTbKa BUSBICHO HA
MOKa3HUKH meproi iakrarii kopis (Bix 30,7 % mo 38,5 %), HaliMeHIIMI — HA TTOKA3-
HUKH TpeThol (Bix 9,7 % no 13,5 %). Cua BrumBy Oyrast Ha 03HAKH MOJIOYHOT IMTPOITYK-
TUBHOCTI KOPIiB € BIpOTiHOIO y IepeBaxHii OinbirocTi Bumaixis (19 i3 20, mo ckianae
95 %) (Tabm. 6).

BucHoBku. Pe3ynprar HaluX MOCTIIKEHb TOBOAATH, IO MOKA3HUKH MOJOYHOT
MPOAYKTHBHOCTI KOPiB 3HAYHOIO MIpOI0 3yMOBJICHI T'€HETUIOBUMHM (pakropamu. TBa-
PYHHU TOJIITHHCHKOI TIOPOAM TIEPEBAXKAIOTh POBECHHUIh YKPATHCBKUX YOPHO-PSIO01
1 YepBOHO-PA00I MOJIOYHHX TIOPiT 32 HAJOEM, KUIBKICTIO MOJIOYHOTO XKHPY Ta OLIKa.
Cuna BIUIMBY MOPOIM 3aJiekHO Bif nmakranii ckiamae 0,2—10,2 %. HaiiBummii BmMicT
Xkupy B Moo 3adikcoBano y godok Oyraip Illeifika DE 580694289, Ilupmi NL
447860719/60719 ta Macipo DE 354071654/71654; HaliBuIHiA BMICT O1JIKa — y JJOYOK
Kangi Penq NL 444990835/90835, Jladapa Pen DE 121030279 ta H. Cennina DE
352642486. Haiibinpiry KiTbKiCTh MOJIOYHOTO KHPY Ta OiKa OTPUMAHO BijJ JOYOK
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oyraiB byrarti DE 538441328/41328, Jlacki Pen NL 762041879/4187, H. Cennina DE
352642486 ta llupmi NL447860719/60719. Cuna BIuMBy Oyrasi-TuTiJHHKA 3aJISKHO BiJT
nakrauii ckinanae 9,7-38,5 %. Otxke, 115 3a0e31eUeHHST BACOKOTO PIBHS MOJIOYHOI ITPO-
JQYKTUBHOCTI KOPiB B YMOBaX KOHKPETHOT'O CTaa HeoOXiHO 31iiicHIOBaTH 106ip Ta mij-
Oip TBapHH i3 BUSABJICHHSAM 1 3aJ]yYCHHSM Y CENCKIIHHMIA TIporiec OyraiB-TOoMiIIIyBadiB.

Tabmuus 6
Cuna BIUTuBY Oyrasi Ha MOJIOUHY NPOTYKTHBHICTH 040K
Cuiia BILIMBY
Ioxa3nuk, epma Hpyra Tpers Buma
OIMHULII BUMIpY JaKTanis JaKTanis JaKTALisA JAKTALiA
nZ% | F | g% | F |[92%| F |[yi%]| F
Uucno rpanaii 12 8 6 12

Hapniit 3a 305 nHis,

r 32,3 (29,137 19,9 | 826™ | 12,4 | 2,80° 18,1 [13,48™

Bwmicr xupy, % 36,8 (35,50 15,6 | 6,15 9,7 2,13 34,9 (32,70
Mosounwii sxwup, kr | 30,7 27,107 19,8 | 8,19"" | 13,5 3,08 17,2 [12,68™
Bwicr 6ika, % 38,5 |[38,23™| 24,9 |11,01™| 10,5 2,317 283 |24,16™

Mostounmnii 6itok, kr | 36,5 [35,12""| 23,2 (10,04 13,2 3,02" 21,2 16,48
Hpumimra: * P<0,05, ** P<0,01, *** P<0,001
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DIE HAUPTGRUNDE DES ABGANGS VON KUHEN
DER MILCHRASSEN DER UKRAINE

Pochukalin A.Ye. — Kandidat der Agrarwissenschaft, Ph.D.,

wissenschaftlicher Mitarbeiter des Labors der roten Rindrasse M.V. Zubets,

Institut fiir Tierzucht und Genetik der Nationalen Akademie der Agrarwissenschaften
der Ukraine

Der untersuchte Rinderbestand des ziichterischen Teils von acht Milchviehrassen in der
Ukraine betréigt 172.013 Tiere. Mehrere der zahlreichsten und produktivsten Milchrasse sind
sowohl die ukrainische schwarz-bunte Milchrasse mit §9.926 Tieren und einer durchschnittlichen
Milchmenge von 8.011 kg (39.877 Kiihe), die Holstein-Rasse mit 50.246 Tiere und einer
durchschnittlichen Milchmenge von 9.258 kg (17.546 Kiihe) als auch die ukrainische rot-bunte
Milchrasse mit 27.101 Tiere und einer durchschnittlichen Milchmenge von 7.310 kg (8.959 Kiihe).
Ein hoher Milchfettgehalt ist typisch fiir die Jersey-Rasse (6,26 %), Angler (4,24 %) und die
einheimische rote Steppenrindrasse (4,04 %).

Die Analyse ergab, dass im Jahr 2021 27294 Kiihe ausschied, von denen 20,3 %
Erstgebdrende waren. Gleichzeitig wurden im selben Zeitraum 31603 Kiihe in die Zuchtherde
aufgenommen. Die Hauptgriinde fiir das Ausscheiden von Kiihen sind niedrige Produktivitit
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und Reproduktion (12635 Tiere) sowie Krankheiten verschiedener Korpersysteme (11961 Tiere).
Der Anteil der geringen Produktivitit an der Gesamtstruktur der Abgangsursachen liegt
bei 27 %, der Anteil der geringe Reproduktionsfihigkeit betrdgt 19 % und der Anteil der
Gliedmafienerkrankungen ist bei 15 %. Weniger als 10 % der Kiihe werden aufgrund von Euter-
(9 %) und Verdauungskrankheiten (7 %) gekeult. Es wurde festgestellt, dass ein hoher Anteil an
Abgang aufgrund geringer Produktivitdt und Reproduktion typisch fiir die ukrainische schwarz-
bunte Milchrasse, Rassen Holstein, Jersey, Angler, die ukrainische rot-bunte Milchrasse ist.
Bei dem ukrainischen Braunmilchvieh, der Ayrshire-Rasse und dem roten Steppenrind ist ein
hoher Anteil auf Krankheiten zuriickzufiihren. Der Anteil anderer Ursachen reicht von 4,5 % (bei
Jersey) bis 26,3 % (bei ukrainischem Braunmilchvieh). Unter den untersuchten Rassen haben
die ukrainische Braunmilchvieh (5 Kdlber) und die rote Steppenrind (3,7 Kdlber) das hichste
Abgangsalter, wihrend die Holstein- und Jersey-Kiihe nicht mehr als 3 Kdlber haben. Was das
Alter der abgegangenen Erstgebdrenden aus der Herde betrifft, so liegt der Durchschnittswert
der Rassen zwischen 27 Monaten fiir Ayrshire und 36,9 Monaten fiir rotes Steppenrind.

Schliisselworter: Milchviehrassen, Viehbestand, Milchproduktion, Korpergewicht, Griinde
fiir den Abgang, Erkrankungen.

Ilouykanin A.€. Ocnoeni npuuunu eudymms Kopie Monio4Hux nopio Ykpainu

Hocnioocyeane nozonie’s naemiHHOl 4yacmunyu nORYIAYii 60CbMU MOTOYHUX NOPIO Yrpainu
ckaadae 172013 eonie. QucenoHumu ma npoOyKmueHUMU € — YKPAIHCbKA YOPHO-PAOA MOLOYHA
nopooa 3 noeonie’sam 89926 conie ma cepeonim pisnem naooio — 8011 ke (39877 kopis), eonumun-
coka 50246 eonie, 9258 ke (17546 kopie) ma ykpainceka uepsoro-psiba monouna 27101 eonie,
7310 ke (8959 kopis). Bucoxuii émicm scupy y Monoyi xapakmepHuii 0is Oxcepcelicvkoi (6,26 %),
anenepcwvkoi (4,24 %) ma micyesoi uepsonoi cmenogoi (4,04 %) nopio.

Ananizom écmanosneno, wo 3a 2021 pix eubyno 27294 xopis, 3 saxux 20,3 % 3aumaroms nep-
sicmxu. ¥ moti yac, 3a yeii sxce nepiod, 6yio esedero y nieminni cmaoda 31603 2onis. OcrhosHuMU
npUNUHAMU 8UOYMMS KOPI6 € — HU3bKA NPOOYKmMueHicms ma eiomeopens (12635 2on.), saxeopio-
6aHHSA pisHUX cucmem opeanizmy (11961 2on.). [Tumoma eaza HU3bKOI NPOOYKMUBHOCMI Y 3a2A1b-
Hitl cmpykmypi npuuun eubymms cmanogums 27 %, Husvkoi iomeoproi 30amnocmi 19 % ma
3ax60po6anus Kinyieok — 15 %. Menwe 10 % 3atimaroms Koposu 3a 3aX60pPHOBAHHAMU BUMEHI
(9 %) ma opeanie mpaenenns (7 %). Bcmarnogneno, wo 6ucoxa uacmxa ubymms 3a Hu3bKoi npo-
OYKMUBHOCMI i 8i0MBOPEHHS XaApPaKMepHa OJist KOPI8 2OMUMUHCHKOI, YKPAIHCbKOI YOpHO-pa00i
MOIOYHOI, OdcepcelicbKol, ananepcvbkoi ma yKpaincovKkoi 4uepgoHo-psaboi MOIOUHOI, a 3a 3axX60pio-
BAHHAMU — YKPATHCOKOI OYPOI MONOUHOI, atpuupcyvkoi ma uepeonoi cmenogoi nopio. Iumoma
6aea iHwux npuyun Korugacmoca 6i0 4,5 % (v doicepceiicokiil) 0o 26,3 % (8 yxpaincokiii 6ypiil
monounit). Cnio giomimumu, wjo ceped 00CHOHCYBAHUX NOPIO HAUBUWUT BIK BUOYMMA MAIOMb
KOpO8U YKpaincovkoi 6ypoi Monounol (5 omenenv) ma uepeoHoi cmenogoi (3,7 omenens), mooi sk
KOpOBU 20TUMUHCLKOI ma O0dcepcelicbkoi He nepesuwyioms 3 omenens. LLJooo eubymms nep-
BICMOK 31 cMaod, MO CEPeOHE 3HAUEHHS. NOPI0 MA€E amnaimyoa 6i0 27 Mic y aupuupcvkoi 00
36,9 wmic. y uepgoHoi cmenosoi nopooax.

Kntouoei cnosa: monouni nopoou, nozonig’s, MOIOYHA NPOOYKMUGHICID, JCUBA MACA, NPU-
YUHU 6UOYMML, 3AX6OPIOGAHHS.

Pochukalin A.Ye. The main causes of the failure of dairy cows in Ukraine

The research population of the breeding part of the population of eight dairy breeds of
Ukraine is 172,013 heads. The most numerous and productive are the Ukrainian black and
spotted dairy breed with the number of 89,926 heads and a milk yield of 8,011 kg (39,877 cows),
the Holstein 50,246 heads, 9,258 kg (17,546 cows) and the Ukrainian red and spotted dairy breed
with 27,101 heads, 7,310 kg (8,959 cows). It should be noted that these breeds are characterized
by massive cows. Specialized Jersey (6.26 %), English (4.24 %) and local Red Steppe (4.04 %)
were noted for the fat content in milk.

The analysis established that 27,294 cows were eliminated in 2021, of which 20.3 % are
first-borns. At that time, during the same period, 31,603 head of animals were introduced
into breeding herds. The main reasons for the elimination of cows are low productivity and
reproduction (12,635 head) and diseases of various body systems (11,961 head). The specific
weight of low productivity in the overall structure of reasons for abandonment is 27 %, low
reproductive capacity 19 %, and limb disease — 15 %. Cows occupy less than 10 % for diseases
of the udder (9 %) and digestive organs (7 %). It was established that a high proportion of
culling due to low productivity and reproduction is typical for Holstein, Ukrainian black-spotted
dairy cows, Jersey, Angler and Ukrainian black-spotted dairy cows, and for diseases — Ukrainian
brown dairy, Ayrshire and red steppe cows. The specific weight of other causes ranges from 4.5 %
in Jersey to 26.3 % in Ukrainian brown dairy breeds. It should be noted that among the studied
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breeds, Ukrainian brown dairy cows (5 calvings) and Red Steppe cows (3.7 calvings) have the
highest age of withdrawal, while Holstein and Jersey cows do not exceed 3 calvings. Regarding
the elimination of the firstborn from the herds, the average value of the breeds has an amplitude
from 27 months in the Ayrshire to 36.9 months. in the red steppe.

Key words: dairy breeds, herds, milk productivity, live weight, reasons for culling, diseases.

Problemstellung. Die Rentabilitit der Milchwirtschaft hiingt von der Milchleistung,
der Nutzungsdauer und der Lebensleistungsfahigkeit der Kiihe ab. Der Abgang von Tie-
ren aus verschiedenen Griinden ist einer der Hauptfaktoren, die sich auf die Nutzungs-
dauer auswirken.

Analyse aktueller Forschungen und Veroffentlichungen. In der aktuellen Ent-
wicklungsphase der spezialisierten Milchviehzucht erfordert die Kuh als ,,Produzentin‘
einer groBen Milchmenge eine stindige Uberwachung einer Reihe von ziichterischen
und genetischen Merkmalen. Neben einer hohen Milchleistung ist auch der Abgang der
Tiere ein wichtiges Kriterium fiir ein erfolgreiches Herdenmanagement. Der Gesund-
heitszustand der Kuh beeinflusst den Zeitpunkt des Abgangs. Einige Autoren argumen-
tieren, dass die Keulung von der Anzahl der Tiere in der Herde (je groBer die Herde,
desto hoher das Risiko der Keulung) und den technologischen Faktoren wie den Stall-
bedingungen abhéngt. [7, S. 7430; 9, S. 9471; 10, S. 7399].

Lander mit einer etablierten Milchwirtschaft wie die USA, Kanada und China wid-
men diesem Problem ebenfalls groBe Aufmerksamkeit. Der Anteil der aus verschiede-
nen Griinden gekeulten Kiihe schwankt je nach Land zwischen 5 und 55 Prozent [8,
S.310; 11, S. 3555; 12, S. 1370].

In der Ukraine haben Wissenschaftler die Hauptgriinde fiir das Ausscheiden von
Kiihen der einheimischen Milchrassen analysiert [1, S. 36; 3, S. 185; 5, S. 91]. Dariiber
hinaus werden bei den grenziiberschreitenden [2, S. 160] und einheimischen [4, S. 1134;
5, S. 90] Rassen die tatsdchlichen Probleme der Kuhabgénge je nach Laktation und ihr
Zusammenhang mit der Dauer der wirtschaftlichen Nutzung aufgezeigt.

Aufgabenstellung. Ermittlung der Anzahl der abgegangenen Kiihe, einschlieBlich
der Erstgebiarenden von acht Milchviehrassen. Ziel ist es, das Durchschnittsalter der aus
den Zuchtherden abgegangenen Kiihe zu ermitteln.

Eine Zusammenfassung der Forschung. Das Forschungsmaterial basiert auf Infor-
mationen aus den Zuchtbiichern des Jahres 2021. Genauer gesagt wurden Daten iiber die
Anzahl der Zuchttiere, die Anzahl der Erstgebdrenden, die Milchleistung und das Kor-
pergewicht der Kiihe in der letzten abgeschlossenen Laktation sowie die Griinde fiir ihren
Abgang, das durchschnittliche Abgangsalter der Kiihe, einschlieBlich der Erstgebéren-
den Kiihe, verwendet. Die Abkiirzung der Rassen und die Anzahl der Zuchtstinde lautet
wie folgt: Ayrshire (AY — 2 Bestidnde), Angler (AN — 1 Bestand), das ukrainische Braun-
milchvieh (UBM - 1 Bestand), Holstein (H — 46 Bestéinde), Jersey (J — 1 Bestand), die
ukrainische schwarz-bunte Milchrasse (USM — 120 Besténde), die rote Steppenrindrasse
(SR - 5 Bestinde) und die ukrainische rot-bunte Milchrasse (URM — 45 Bestinde). Die
Daten wurden mit Hilfe des gewichteten statistischen Durchschnittsindikators verarbei-
tet. Die Hauptmethoden der Arbeit sind Analyse und Vergleich.

Der aktive Teil der Milchviehpopulationen hat wéhrend der Kriegshandlungen
erhebliche Verdnderungen erfahren. Die Gebiete, in denen die kriegerischen Auseinan-
dersetzungen stattfinden, sind nicht in der Lage, vierteljdhrlich aktuelle Informationen
iiber den Stand der wirtschaftlich niitzlichen Merkmale von Tieren in Zuchtbetrieben
und Vermehrungsanlagen zu liefern. Daher belduft sich der Zuchtbestand im Zeitraum
vom 1. Januar 2021 bis zum 1. Januar 2022 fiir acht Rassen in der Ukraine auf insgesamt
172013 Tiere, darunter 68759 Kiihe (Tabelle 1).
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Die untersuchte Population hat eine durchschnittliche Milchleistung von 8153,9 kg
bei einem Fettgehalt von 3,84 % und einem Eiweilligehalt von 3,19 %. Das durchschnitt-
liche Korpergewicht betrdgt 574,9 kg. Die wichtigsten Rassen, die in der gesamten
Ukraine geziichtet werden, sind Holstein, die ukrainische schwarz-bunte und die ukrai-
nische rot-bunte Milchrasse. Diese machen 97 % der Gesamtzahl der Kiihe aus. Die
genannten Rassen haben auch die produktivsten Kiihe mit einer Milchleistung von 7,3
bis 9,2 Tonnen und zeichnen sich durch ihre Massivitit aus. Hinsichtlich des Fettgehalts
sind Jersey-, Angler-Rassen, das ukrainische Braunmilchvieh und die rote Steppenrin-
drasse im Vorteil, da dieser bei ihnen iiber 4 % liegt.

Tabelle 1
Die Anzahl der Zuchttiere und die Durchschnittswerte der wichtigsten
Zuchtmerkmale von Milchrassen

Rasse Tier—b.estand, K'iihe, Milch- Gehalt, % Kérper-

Tiere Tiere* ertrag, kg Fett Eiweil} masse, kg
USM 89926 39877 8011 3,77 3.11 570,3
H 50246 17546 9258 3,86 3,27 594.9
URM 27101 8959 7310 3,84 3.28 579.2
SR 1908 806 4793 4,04 3,33 511,9
J 1648 893 5490 6,26 4,20 427,0
AY 977 573 7039 3,97 3,01 536,0
AN 131 68 3605 4,24 3,08 515,0
UBM 76 37 6118 4,29 3,23 607,0

* Hinweis: Kiihe mit Milchleistung und Korpergewicht der letzten abgeschlossenen Lak-
tation werden berticksichtigt.

Was die quantitativen Selektionsmerkmale der Kiihe der untersuchten Rassen nach
Laktationen betrifft (Tabelle 2), so ist festzustellen, dass es einen allgemein positiven
Trend bei der Zunahme der Milchleistung und des Korpergewichts mit zunehmen-
dem Alter der Kiihe gibt. Die produktivsten und massivsten Kiihe sind die ukrainische
schwarz-bunte Milchrasse, Holstein, die ukrainische rot-bunte Milchrasse und Ayrshi-
re-Rasse. In Bezug auf das Korpergewicht iibertrafen die erstgebarenden Holstein-Kiihe
ihre roten Steppen-, Jersey- und Angler-Kolleginnen um 74,4 kg, 136,7 kg bzw. 123,7 kg.

Wihrend des Untersuchungszeitraums wurden 27294 Milchkiihe in den Abgang ver-
setzt, davon 1263 Tiere (46,2 %) aufgrund geringer Milchleistung und Reproduktions-
fahigkeit, 11964 Tiere (43,8 %) aufgrund verschiedener Erkrankungen und 2695 Tiere
aus anderen Griinden (Sonstiges). Die wichtigsten Griinde fiir den Abgang von Kiihen
(Abb. 1) sind, in absteigender Reihenfolge, geringe Produktivitdt (7308 Tiere), Repro-
duktionsprobleme (5327 Tiere), Erkrankungen der GliedmaBien (3974 Tiere), gyniko-
logische Erkrankungen (3490 Tiere), Eutererkrankungen (2603 Tiere) und Verdauungs-
probleme (1897 Tiere).

Es wurde festgestellt, dass wihrend des Untersuchungszeitraums 5539 Erstgeba-
rende (20,3 % der Gesamtzahl) ausgeschieden, wéihrend 31603 Erstgebédrende in den
Zuchtbestand der Ukraine eingefiihrt wurden. Aufgeschliisselt nach Rassen lauten die
Daten zu den Erstgebédrenden wie folgt: Bei der Ayrshire-Rasse wurden 47 Tiere (27,2 %
der Gesamtzahl) ausgeschieden, wihrend 173 Tiere eingefiihrt wurden; bei der Rasse
Angler wurden 2 Tiere (11,8 %) ausgeschieden, wahrend 15 Tiere eingefiihrt wurden;
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bei der ukrainischen schwarz-bunten Milchviehrasse wurden 2445 Tiere (17,4 %) aus-
geschieden, wihrend 14845 Tiere eingefiihrt wurden. Bei Holstein gab es 1982 Tiere
(25,8 %) gegeniiber 10444 Tiere; bei Jersey 24 Tiere (53,3 %) gegeniiber 690 Tiere; bei
der ukrainischen rot-bunten Milchrasse 977 Tiere (19,7 %) gegeniiber 5075 Tiere; bei
der ukrainischen Braunmilchrasse 10 Tiere (52,6 %) gegeniiber 11 Tiere; und bei dem
roten Steppenrind 52 Tiere (17,0 %) gegeniiber 350 Tiere.

Tabelle 2
Dynamik des Korpergewichts und der Milchleistung von Kiihen nach Laktation
Laktation:
erste: Zweite: dritte:
Rasse Milch- . Milch- . Milch- .
. Korper- " Korper- % Korper-
n* | ertrag, masse. ke | ™ ertrag, masse. ke | ™ ertrag, masse. k
kg 9 g kg 2 g kg 2 g

USM |31] 8130,8 500,2 29| 8195,1 535,4 40| 7991,1 600,2
H 36 | 8836,0 560,7 31| 94459 601,6 33| 9516,9 623,1
URM |31 | 7054,7 5254 29 | 73883 5784 40 | 75243 620,7
SR |48 45383 486,3 18 | 4319,6 525,2 34| 4814,0 5334
J 93 | 5465,0 424,0 7 | 5843,0 462 — — —
AY |38 7038,6 536,0 14| 6779,2 515,1 48 | 7159,6 535,3
AN | 22| 34870 437,0 28 | 3452,0 495,0 50| 3742,0 562,0
UBM |24 5327,0 525,0 19| 5800,0 615,0 57| 6563,0 630,0

* Hinweis — Der Anteil an der Gesamtanzahl der Kiihe in der Rasse.

® geringe Milchleistung

B Reproduktionsfahigkeit

m gynakologische Erkrankungen
Eutererkrankungen

®m GliedmaBenerkrankungen

m Verdauungsprobleme

W Sonstiges

Abb. 1. Der Anteil der Abgangsgriinde von Kiihen in der untersuchten Population

In Bezug auf die Verteilung der Ausscheidungsgriinde nach Rassen ergibt sich fol-
gendes Bild: In der Rasse Holstein wurden 7688 Kiihe ausgeschieden, davon 3406 Tiere
(44,3 %) aufgrund geringer Produktivitdt und Reproduktion und 3388 Tiere (44,1 %)
aufgrund von Erkrankungen sowie weitere 894 Tiere aus anderen Griinden (11,6 %). In
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der Rasse Jersey wurden 45 Kiihe ausgeschieden, davon 28 Tiere (62,2 %) und 15 Tiere
(33,3 %) sowie 2 Tiere (4,5 %), in der ukrainischen rot-bunten Milchrasse wurden
4961 Kiihe ausgeschieden, davon 2268 Tiere (45,7 %) und 1987 Tiere (40,1 %) sowie
706 Tiere (14,2 %), wurden in dem ukrainischen roten Braunvieh 19 Kiihe, davon 5 Tiere
(26,3 %) 1 9 Tiere (47,4 %) sowie 5 Tiere (26,3 %); in der ukrainischen schwarz-bun-
ten Milchrasse wurden 14086 Kiihe ausgeschieden, davon 6712 Tiere (47,7 %) und
6286 Tiere (44,6 %) sowie 1088 Tiere (7,7 %); in der Ayrshire-Rasse wurden 173 Kiihe
ausgeschieden, davon 12 Tiere (6,9 %) und 161 Tiere (93,1 %); in der roten Steppen-
rindrasse wurden 305 Kiihe ausgeschieden, davon 187 Tiere (61,1 %) und 118 Tiere
(38,9 %); in der Angler-Rasse wurden 17 Kiihe aufgrund geringer Produktivitit und
Reproduktion ausgeschieden.

Es wurde festgestellt, dass das Gewicht der Hauptgriinde fiir den Abgang von Kiihen
innerhalb der Rassen unterschiedlich ist (Tabelle 3). Der Wertebereich der Produktivitét
von Kiihen variiert je nach Rasse. In der Ayrshire-Rasse betrigt er beispielsweise 2,3 %,
wihrend er in den Angler-Rasse bei 52,9 % liegt. Ahnlich verhilt es sich bei der Repro-
duktionsféhigkeit, die von 4,6 % in der Ayrshire-Rasse bis zu 47,1 % in Angler-Rasse
reicht. Gynikologische Erkrankungen treten bei Jersey-Rasse mit 4,4 % seltener auf
als bei Ayrshire-Rasse mit 71,1 %. Die Privalenz von Eutererkrankungen stieg von
6,4 % bei Ayrshire-Rasse auf 21,1 % bei ukrainischem Braunmilchvieh. Gliedmale-
nerkrankungen nahmen von 9,2 % bei roter Steppenrasse auf 21,1 % bei ukrainischem
Braunmilchvieh zu und Erkrankungen der Verdauungsorgane stiegen von 5,2 % bei
roter Steppenrasse auf 8,8 % bei Holsteinrasse.

Tabelle 3
Die Abgangsgriinde von Kiihen der Milchrassen in der Ukraine

Abgangsgriinde von Kiihen:
geringe: Erkrankungen:
Rasse -
Michleis- | Repro- | gyniko- Gliedma- Verdau andere
. . Euter- ungsor-
tung duktion | logische Ben
gane
AY! 4 8 123 11 27 — —
AY? - 4 32 2 9 — —
AN! 9 8 — — — — -
AN? 2 — — — - — —
UBM! — 5 — 4 4 1 -
UBM? - - - 2 2 1 -
I 18 10 2 5 8 — 2
J? 12 5 1 1 4 — 1
H! 2107 1299 776 748 1188 676 894
H? 551 382 217 121 246 189 276
USM! 3556 3156 2024 1349 2025 888 1088
USM? 584 434 498 182 355 178 214
URM! 1478 790 526 451 694 316 706
URM? 359 117 111 66 134 62 128
SR! 136 51 39 35 28 16 —
SR? 19 13 6 4 10 — —

* Hinweis: ! — Kiihe; > — Erstgebdrende.
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Es ist zu beachten, dass auch das Gewicht der Hauptgriinde fiir den Abgang von
Kiihen in Zuchtherden der wichtigsten Milchrassen unterschiedlich ist und eine grof3e
Amplitude (Tabelle 4) aufweist. Insbesondere die Ausscheidung von Tieren aufgrund
geringer Produktivitdt und Reproduktionsfahigkeit sowie gynédkologischer Erkrankun-
gen weist grof3e Unterschiede auf (Tabelle 4). Dies gilt kiinftig fiir die Hochstwerte von
Erkrankungen des Euters, der GliedmafBen.

Tabelle 4
Die Amplitude der wichtigsten Abgangsgriinde von Kiihen
in der Zuchtherden giingiger Rassen
Abgangsgriinde:
geringe: Erkrankungen:
Rasse . Repro- . .
M | oo | A g | S| Ve
fahigkeit
H 2...91 3...100 2...100 2...41 |4..67 2...54
USM 1...100 3...84 3...61 1...44 | 1...67 1...28
URM 3...81 4...96 2...53 3...31 [2...50 1...30
SR 7 ... 100 18 ...26 6...29 11...22 [ 2...37 2...15

Was das Durchschnittsabgangsalter der Kiihe betrifft, so liegt der Wert in der Popu-
lation der Ayrshire-Rasse bei 3 Abkalbungen, darunter Erstgebirende — 27 Monate; in
der Population der Angler-Rasse — 3 Abkalbungen und 42 Monate; in der Population der
Jersey-Rasse — 1,5 Abkalbungen und 35 Monate; in der Population vom ukrainischen
Braunmilchvieh — 5 Abkalbungen und 33 Monate. Kiihe der ukrainischen schwarz-bun-
ten Milchrasse wurden im Durchschnitt nach 3,3 Abkalbungen ausgeschieden (die Wer-
tespanne in Zuchtherden reicht von 1,7 bis 6,3 Abkalbungen), darunter der Erstgebérende
mit 32,9 Monaten (26 ... 45 Monate). Fiir die rote Steppenrindrasse gilt es 3,7 Abkal-
bungen (3,5 ... 4,5 Abkalbungen) und 36,9 Monate (27 ... 39 Monate); fiir die ukraini-
sche rot-bunte Milchrasse — 3,3 Abkalbungen (2,4 ... 6 Abkalbungen) und 33,9 Monate
(26 ... 46 Monate); fiir die Holstein-Rasse — 2,9 Abkalbungen (2 ... 6 Abkalbungen)
und 33,5 Monate (26 ... 41 Monate).

Schlussfolgerungen. 1. Der reinrassige (aktive) Teil der untersuchten Population
besteht aus 172013 Tiere von acht Milchrassen der Ukraine. Der Anteil der ukrainischen
schwarz-bunten Milch-, Holstein- und ukrainischen rot-bunten Milchrassen betrigt
97 %. Dartiber hinaus sind diese Rassen hochproduktiv (von 7310 kg bis 9258 kg) und
massiv (570,3 kg ... 594,9 kg). In Bezug auf den Milchfettgehalt wurde der Vorteil
bei lokalen und kleinen Rassen, ndmlich Jersey-, Angler- und roten Steppenrindrasse,
festgestellt.

2. Wihrend des Untersuchungszeitraums wurden 27294 Kiihe ausgeschieden, von
denen 46,2 % auf eine geringe Produktivitit und Reproduktionsfahigkeit, 43,8 % auf
Erkrankungen und 10 % auf andere Griinde zuriickzufiihren waren. Dariiber hinaus sind
20,3 % aller abgegangenen Kiihen Erstgebérende.

3. Der niedrigste Wert des durchschnittlichen Alters des Ausscheidens aus der Zucht-
herde wurde bei Kiihen der Jersey-Rasse festgestellt, das 1,5 Abkalbungen betrégt, wéh-
rend das Maximum bei Kiihen der roten Steppenrindrasse 3,7 Abkalbungen und dem
ukrainischen Braunmilchvieh 5 Abkalbungen betrdgt. Das durchschnittliche Abgang-
salter der Erstgebédrenden liegt zwischen 27 und 36,9 Monaten.
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3a cknaoom kpogi modicna 6yoysamu GUCHOBKU PO (Pi3I0N02TNHOMY CIMAHI MEAPUHU, SKOMY
6 PAYIOH GKIIOYAIU WOOCHHO OOCHIONCY8aHUIL npenapam — anmuoxcudawm «bicghenon-5». Bge-
Oennsl npenapamy 6 payion OUuKie Ha 6i0200i6ni 6 pisnux doszax npomseom 122 0i6 ne mano
He2amueHO20 6NAUBY HA MOPQONO2IUHI NOKAZHUKU KPOBI Mda IHMEHCUBHICMb IX 3POCMAHHS.
Iopisnano 3 ocobamu KOHMPOAbHOI epynu Haubdinbuie NiOBUWEHHA 6MICMY epumpoyumie
(25,79 %) ma cemoenobiny (5,5 %) y xposi cnocmepicanu na 114 006y excnepumenmy y ouu-
Ki6 Opy2oi 00CHiOHOI epynu, AKUM WOOHS Yacmuny KoHyenmpamie saminiosanu 100 enpemixcy,
wo micmums anmuoxcuoaum «bicghernon-5». 3a 0ocnio cepednbo00606uUll npupicm Hcuoi macu
MONOOHSIKY 6€MUKOL pozamoi'xyao6u opyeoi 0ocnionoi epynu cmanosus 1275,4 2, abo na 14,2 %
Oinvwe, Hidc y xowmponi. Pesynbmamu 2emMamonoeiunux 00Cniodcensb cgioyams npo me, o
CKAA0 KPOBi NIOOOCIIOHUX OUUKIE 3A3HABAE 3MIH SIK 3ANENHCHO 8I0 BIKY, IHMEHCUBHOCMI pocmy,
mak i 320006y6anHs AHMUOKCUOAHMY. MaKCuManbHuM 6MICMOM (POpMEHUX eleMeHmis y Kposi
y 6ci 8iK08I nepiodu eiopizHsaucs 6uuku docaionux epyn. Ha 114-my 006y 0ocsidy 3 KoHyeH-
mpayii 2emo2100iHy ma epumpoyumie y Kposi MONOOHsK 1 00CIiOHOL epynu nepesuwyeas ana-
7102i8 KOHmMpOoAbHOI epynu 6ionosiono na 0,2 2/n (0,19 %) ma 0,44x1012/n (5,79 %), Il docnionoi
epynu —Ha 6,0 2/n (5,5 %) ma 1,96x1012/n (25,79 %), 11l docrionoi epynu — na 4,8 2/n (4,41 %)
ma 0, 4x1012/n (5,27 %). Omoice, buuxu, sKi 00epiicysanu uUcieku 30azayeni anmuoKCuOaHmom
«bicghenon 5», xapaxmepuzysanucs UWUM pi6HeM OOMIHHUX NPOYECI8 8 OP2aHizmMi NOPIGHAHO
3 aHAn02aMU KOHMPOALHOT epynu. 3azanom, Mopghonociuni noKa3HUKU Kposi y 6UuKié KOHMpOlb-
HOI'ma 00CniOHUX 2pyn nepebysanu 6 Medxcax iziono2iunHol Hopmu. 320008Y8aHHSL HC MOLOOHSKY
senuKoi poeamoi xy0oou aHmuoKCUOannmy nOUMUGHO NOZHAYUIOCA HA MUX NOKAZHUKAX KPOSI,
AKI Xapakmepusyromy ix kpawuti picm i pozsumox. Ilpuyomy Hatibinbue niosuuyeHHs 6 Kposi
emMicmy epumpoyumie i 2emMo2no6iny mano micye y buukis, saxi ompumysanu 100 2 npemikcy, uwo
micmums anmuoxcuoanm «bicgpenon 5», wjo, spewmoio, 3yMo6un0 y HUX OinbUL GUCOKY iHMEH-
CUBHICMb POCMY | M SCHY NPOOYKMUGHICb.

Knrouoei cnosa: buuku Ha 8i0200i671i, AHMUOKCUOAHM, NOKAZHUKU KPOBI, epumpoyumi.

Prylipko T.M., Bukalova N.V., Betlinska T.M. Morphological indicators of the blood of
Simmental steers for fattening when using the antioxidant “Bisphenol-5”

According to the composition of the blood, one can judge the physiological state of the
animal, which included in the diet a daily studied drug — the antioxidant “Bisphenol-5". The
introduction of the drug into the diet of fattening bulls in different doses for 122 days did not
have a negative effect on the morphological parameters of the blood and the intensity of their
growth. Compared with the individuals of the control group, the greatest increase in the content
of erythrocytes (25.79 %) and hemoglobin (5.5 %) in the blood was ob-served on the 114th day of
the experiment in bulls of the second experimental group, which were replaced daily with 100 g
of a premix containing an antioxi-dant “Bisphenol-5". During the experiment, the average daily
gain in live weight of young cattle of the second experimental group was 1275.4 g, or 14.2 %




TBapHHHHUIITBO, KOPMOBHPOOHUIITBO, 30epexKEHHS Ta IIepepoOKa... |

| 195

more than in the control. The results of hematological studies indicate that the composition of
the blood of the experimental bulls underwent changes depending on age, growth intensity,
and antioxidant feeding. The bulls of the experimental groups differed in the maximum content
of formed elements in the blood in all age periods. On the 114th day of the experiment, the
concentration of hemoglobin and erythrocytes in the blood of young animals of the I experimental
group exceeded the analogues of the control group by 0.2 g/ (0.19 %) and 0.44x1012/1 (5.79 %),
respectively, of the Il experimental group group — by 6.0 g/l (5.5 %) and 1.96x1012/1 (25.79 %),
11 research group — by 4.8 g/l (4.41 %) and 0.4x1012/1 (5.27 %,). Therefore, bulls that received
bran enriched with the antioxidant “Bisphenol 57 were characterized by a higher level of
metabolic processes in the body compared to the analogues of the control group. In general, the
morphological indicators of blood in bulls of the control and experimental groups were within
the physiological norm. The feeding of young cattle with an antioxidant had a positive effect on
those blood parameters that characterize their better growth and development. Moreover, the
greatest increase in the content of erythrocytes and hemoglobin in the blood occurred in steers
that received 100 g of premix containing the antioxidant “Bisphenol 57, which ultimately led to
a higher growth intensity and meat productivity.
Key words: fattening bulls, antioxidant. blood parameters, erythrocytes.

IMocranoBka npodaemu. [Jjis MOMTMONEHHS KOHTPOJIIO 33 TIOBHOIIHHICTIO TOJIIBIII
Ta 3a0e3MeUeHHS OTIEPATHBHOCTI pearyBaHHs Ha OKUBHI JrcOaTaHCH Ta KOPUTYyBaHHS
parioHiB HEOOX1THO BH3HAYaTH MOP(DOITOTiYHI MOKa3HUKH [2, ¢. 7, 4, ¢. 23, 6, c. 85].

AHaji3 ocTaHHiX gociaigxedb i myGJaikauiii. ucbanancu nependadaroTs MosABY
MepIInX, HEICHO BUPAKCHNUX KIIHIYHUX CHMIITOMIB 3axBOproBaHHA. IIpH 11somMy oco-
OJMBY BaXKJIMBICTh Ma€ MPABWIBHUAN BHOIP MOKA3HUKIB, SKI HAKOIIBIIOK MIpOK BiJ0-
OpaxaroTh yci CTOPOHH OOMiHY Pe4OBUH (OUTKOBOTO, BYINIEBOJHOTO, KHPOBOTO, MiHe-
paJIbHOTO, BITAMIHHOTO) Ta CTaHy 37I0pOB’s TBapHHH [3, c. 5].

IlepBuHHI 3MiHU y (i310JOTIYHOMY CTaTyCi TBAPHH BUSIBIIAIOTHCS Y BIIXMICHHI Bij
HOPMU NOKA3HUKIB HU3KH PEUOBHH Yy O10JIOT1YHMX PiIMHAX 1 B TKAHUHAX (II1ABUIICHHS,
3HIDKCHHS KOHIICHTpaIlii abo mosiBa HeOakaHOi peyoBuHHU). Ha cramii cyOkiIiHIYHOTO
nepeOiry mporecy Il 3MiHK MOXKYTh OyTH HEIOMITHI, Y 3B’3KY 3 UUM Mpe IBISIOThCS
MiABUILEH] BUMOTH JI0 YaCTOTH MPOBEACHHS aHami3y, 10 HOr0 TOYHOCTI Ta crerudiaHo-
CTI aHAMTHYHUX TecTiB [2, ¢. 18; 5, ¢. 173; 7, c. 83].

KpoB Bimirpae y >KUTTemIsTIBHOCTI OpraHiaMy. BoHa mocraBisie 10 TKaHWH HEo0-
Xi/IH1 IO)KMBHI PEYOBHHHU, KUCEHb 1 BUBOAUTH 3 OPTaHi3My MPOAYKTH OOMiHY; 3a0e3re-
9y€e TEPMOPETYIIAIII0, 3aXUCHY (PYHKIIIIO Ta 3IIHCHIOE TOPMOHAIBHY (DYHKIIIFO OKPEMHUX
opradis [5, c. 203].

Pe3ysabTaTn gociaigkeHb. BpaxoByroun, 1110 3a CKJIaJOM KPOBI MOXHA CYIUTH IIPO
(hi310JIOTIYHMI CTaH 1 IPOIYKTHBHI SKOCT1 TBAPHHH, MU BUBUWIIH MOP(HOJIOTIYHHAN CKIIa]T
KpOBI TIPH BBEJIEHHI B PAIliOH BiATrOiBeTbHUX OWMYKIB aHTHOKCHIAHTY «bicdeHon-5».
3 mieto Metoro B ymoBax Il «PoxutHe» CTOB «ABanrapn» YepniBerpkoi o0macti
MIPOBEJIA HAYKOBO-TOCTIOAAPCHKUH JTOCBI, TS SIKOTO OyJU BiAiOpaHi KIIIHIYHO 310POBI
OMuYKKM 4OpHO-PsL001 MOPOAM, 3 HUX 32 METOIOM aHaJoriB Oyau c(hOopMOBaHI YOTHUPHU
rpynu, o 15 roniB y koxHiil. OCHOBHA BiMIHHICTH y TOJiBIII HONATaja B TOMY, IO
OMYKH KOHTPOJIBHOI IPyIH MPOTAToM ocBimy (122 1i0) oTpuMyBaiid OCHOBHHI pallioH,
IO CKJIAaJAEThCA 3 CiHAXY JIOIEPHOBOTO, CHIIOCY KYKYPYI3SHOTO i KOMOIKOpMY, TOII
sk aHaiory I, II i Il mocmigHUX rpyn AOAAaTKOBO JIO0 OCHOBHOTO PaIliOHy OTPUMYBAJIH
B PI3HUX 033X JXUPOPO3YMHHUN aHTHOKCHIAHT «bicheHo-5», 3aMIHIOI0UN YacTHHY
KOHLIEHTPATIB Ha aHAJIOT1YHY KUIbKICTb IPEMIKCY.

Bictenon-5 — opraniyna croiyka, Mo BiIHOCHTHCS JI0 KJIacy (PCHOIIIB, SBIIsiE COO0I0
KPUCTAIIIYHUN TIOPOIIOK O1IOTO KOJBopy abo 3 )KOBTYBAaTUM BiaTiHKOM. [Ipenapar pos-
YHHSETHCS Y JKUPaAX, CIUPTI. Y BOMI Majo PO3UUHSETHCS. AHTHOKCHIAHT, IO BUBYA-
€ThCSI, BITHOCUTHCS JIO MpernapariB 4-ro kiacy Hebe3neku (ManoHebesneuHi) [4, c. 12].
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VY 3B’S3Ky 3 MO0 KOHLIEHTPAlLi€l0 BBEICHHS JOCIHIIPKYBAaHOTO NpenapaTry B palioH
BiJITOJIOBYIOTBCS OMUKIB Ha 0a3i MmiIPUEMCTBA, 110 BUITyCKA€ aHTHOKHUCIIOBAY, IOTIC-
PENHBO BUTOTOBJISUIM MPEMIKC, 110 MICTUTh B 1 KT 25 T anTHOKCcHIaHTy «bicdenon-5».
B sixocTi HanoBHIOBa4a OyIy MIIIEHUYH] BUCIBKH.

Tabmus 1
Cxema gociainy

YMoBH roayBaHHs

CraTb TBapuH I'pyna

OnuKH KonTponbHa OcHoBHuii pamion (OP)

OcHoBHuii panion (OP)
+ npemikc — 50 T

1-a mocmigHa

OcHosHuii parion (OP)
+ npemikc — 100 r

2-a ociigHa

OcHoBHuii pauion (OP)
+ npemikc — 150 T

3-s1 qocaiHa

3TiJIHO 31 CXEMOI0 MPOBEJICHHS HAyKOBO-TOCIOAAPCHKOTO NOCBiny (Tadn. 1) Ouy-
KaM 9OpHO-psi001 MOpOIH MEPIIOi JOCTITHOI TPYITH 3 PO3PaXyHKY Ha | TOIOBY IOAHS
srogoByBanu 50 T BHCIBOK, 30araueHuX AOCIIJKYBAaHHM IIpernaparoM. TBapHHAM
JIPyToi TOCIITHOT TPy PO3JaBajl OCHOBHHH pallioH, III0 MICTUTh aHTHOKCHUIAHT,
3 BKITIIOUeHHsIM 10 Hboro 100 r BuciBok Ha 1 ronoBy. Oco6am TpeThoi T0CTiTHOT TPyIH
B KOPMOCYMIIIl HIOAHS JTOJIaBajii BUCIBKH, 30aradeHi aHTHOKHCIIIOBauYeM, 3 po3pa-
xyHKy 150 r/rosioBy.

B3sarTs kpoBi y mijaocniiHuX OWUKiB Ha BiJITO/1iBIII IIPOBOIMIIA HA TIOYATKY JIOCBITY,
Ha 12 100y i Ha 114 exciepuMeHTy. Y HiJIiCHI KpOBi, BUKOPHCTOBYIOUH TECT-PEAKTHBU
Ta aBTOMaTHYHWIA aHAaJi3aTop, BU3HAYAIN KUIbKICTh TeMOTIIO01IHY, BMICT €pUTPOIIHTIB,
TPOMOOIIUTIB, BUJIOBUN CKJIAJ] Ta 3arajbHy KUIBKICTh JICHKOIIHUTIB.

Br4KiB KOHTPOJIBHOI Ta AOCTIAHUX TPYH LIOMICSI IHAMBIAYyaJbHO 3BAXKyBalH.
Ha migcraBi moMicsIYHUX 3BaXKyBaHb TBAPHH OYJIO BCTAHOBJICHO CEPEIHIO KUBY MacCy
OMYKiB KOHTPOJBHOI Ta AOCTIAHUX TPYII, @ TAKOXK PO3PAXOBAHO CEPEIHBOI000BI TPH-
pPOCTH Baru.

Tabnurs 2
Cepennbo1000BHii MPUPICT *KUBOT MACH MiATOCTIAHUX OMUKIB HA BiAroAiBJIi, T
Micsiub I'pyna

CKIMEePUMEHTY Kontpoabna 1-a pocaigHa 2-a nocaigHa 3-a nocaiaHa
Iepmmit 1133,3+30,3 1196,7+£24,0 1263,3+25,7* 1280,0+33,0*
Hpyruii 1080,6+26,5 1183,9+31,6* 1245,2+27 4%* 1187,1+£24,5*
Tperiit 1150,0+£22,7 1260,0+27,7* 1323,3+39,7* 1286,7+24,3*
UerBepTuii 1106,5+33,9 1164,5+£23,9 1271,04£30,0%* 1229,0+26,8*
f;gf;ﬁlm’wy 1117,2 1200,8 12754 1245,1

AHani3 faHHX, OPEACTaBICHUX y TaOmumi 2, Mokasas, IO CepeIHbOI000BI MpH-
POCTH XUBOi MacH MiIJIOCTiTHUX OWYKIB MPOTATOM JOCBiAY OyiIM BHCOKI 1 3HAXOIH-
mucst B Mexkax Bim 10806 mo 13233 r. Haif6inbll BHCOKY IHTEHCHBHICTH 3POCTaHHS
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HiAJOCTITHUX TBApUH CIOCTEpIranud TPETi MicAllb eKCIEPUMEHTY. Y KOHTPOJBbHIN
rpymi cepeaHpoI000BUi pHpicT kuBOi Macu ckiaB 1150,0 1. logatkoBe BKIFOUCHHS
B PaIliOH OMYKIB Ha BiATOMIBII aHTHOKCUAAHTY «bic(eHOoN-5» 301abIIyBaio NBHIKICTh
ix 3poctanns. Tak, y nmepmiiii, ApyTiit Ta TpeTi KOCHIAHUX Ipynax cepeaHbOJ000BHUIH
IpHUPICT )KUBOi Macu OyB BiamoinHo Ha 9,6; 15,1 Ta 11,9 % (p < 0,05) Ginpmre mopis-
HSTHO 3 KOHTPOJIEM.

3a 10CBi cepenHbo000BUN MPUPICT KUBOI MacH OMYKIB MIEPIIOT TOCIITHOT TPYIIH,
SIK1 OTPUMYBAJIM Ha TOJIOBY JOJIATKOBO 10 pamioHy 50 r orpy-Oel, 30aradeHuX aHTH-
okcuganToMm, ckias 1200,8 1, o Ha 7,5 % BuIle, HIXK Y KOHTPOJIi. MakcUMalbHY iHTEH-
CHBHICTB 3pOCTaHHSI CIIOCTEPIrain y IpyTiil OoCIiAHil rpymi, TBApUHAM SKOi B PallioH
JIOJIATKOBO Ha ToJyioBy BBOAMIM 100 I BHUCIBOK 3 aHTHOKCHUAaHTOM. CepeaHbom000BHiA
MPUPICT )KMBOT MacH B 1iil rpymi ckias 1275,4 1, abo BignosigHo Ha 14,2 % (p <0,001),
6,2 % (p <0,05) Ta 2,4 % Oinblre MOPiBHAHO 3 aHATOTTYHIM ITOKa3HUKOM Yy OCOOHMH KOH-
TPOJIBHOT, TIEPIIOT JOCTIIHOT Ta TPETHOI TOCHIITHOI rpyr. Y OHYKIB TPEThOI JOCIHiTHOT
TpyNH, SKAM IIOJHS B PAIliOH JOJABalIX BUCIBKU MIIEHUYHI, 30arayeHi aHTHOKHUCITIO-
BaueM, B KiIbKoCTi 150 1/rod., cepeHpono00Buil mpupicT uBOT Macu ckiaB 12451 1,
1o BiAmoBiaHo Ha 11,4 1 3,7 % BHIIe MOPIBHSIHO 3 aHAJOTIYHAM TTOKA3HUKOM aHAaJIOTIiB
KOHTPOJIBHOT Ta MePIIOi AOCHiTHOI TPYIL.

Iepen moyaTkoM eKCIIEPUMEHTY 5 TBapHH B3sUTH KPOB Ha 3arajbHUI aHAJi3, pe3yib-
TaTH SKOTO MPEACTaBJICHI B TaONHII 3.

Ta6muns 3
3arajbHuUii aHATI3 KPOBi Ha Mo4aTKy Aocaiay (poHOBI MOKa3HUKH), N=5

HajimenyBaHHS Hopma Ioka3Huk
Opurporuty, 1012/1 6,4-10,0 7,48+0,32
JletikoruTer, 109/ 4,0-12,0 8,04+0,12
TpomOouutsl, 109/1 260-700 272,4+0,91
Temorno6uH, 1/11 80-150 103,04+2,57
COD, mm/uac 1,0-3,0 1,2+0,04
T'emarokpur, % 24,0-46,0 30,9+0,37
Jleiikoopmyna:
[Tanouxosimepusie, % 0-12 0+0,0
CermenTosiiepHsie, % 40,0-60,0 53,0+0,5
Do3uHopuiel, % 0,0-2,4 1,84+0,1
MomnormuTsl, % 3,0-8,0 3,0+0,0
Jlumdonmtsel, % 25-75 62,0+0,79

Amnanizyroun AaHi Tabamii 3, MOXHA Has3BaTH, IO PiBEHb (OPMEHHUX EIEMEHTIB
KpOB1 OMYKIB Ha 3aKJIIFOYHOMY BiATrONiBJI TiepeOyBaB y Mexax (i3ionoridyHoi HOPMH.
VY 11b0My OCHOBHY YacTHUHY (POPMEHHX EIIEMEHTIB CTAHOBIATH €PUTPOLUTU. Bomomi-
F04H BETUKOKO ITUTOMOIO MOBEPXHEIO, EPUTPOLUTH MOXKYTh aucop6yBaT1/1 Ha co0i unc-
JICHH] OpTaHiYHi Ta MiHEpaJIbHi PEYOBHHH, Y TOMY YHCIi 1 Ta3M i TPAHCTIOPTYBATH iX 110
TKaHHWH. 3a pe3yabTaTaMd Hamloro JOCIiIKECHHS, BHIHO, IO KUTBKICTh SPUTPOLIUTIB
y TBapHH 3HaXOAUIIOCS B Mexkax HopMmH (6,4-10x1012/m). HacuueHHs epUTpOIUTIB KHC-
HEeM BiZIOYBa€ThCsl 3aBISKM OIIKYy reMo-TIIOOiHY, O BXOAWUTH 10 HUX. KoHIeHTpallis
reMorno0iny y omukiB cranoBmia 100,3 /.
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TpomOonuTH 6epyTh aKTHBHY Y4acTh y 3rOPTaHHI KpOBi Ta HeCTIEIU(DIIHUX 3aXHC-
HUX peakilisfx opraHizmy. CepelHs KiUIbKiCTh TPOMOOIIMTIB Y KPOBI TBAPUH CTAHOBHIIA
272,4x109/m.

ITpu BUBUEHHI KPOBi 3BEPTAIOTh YBary Ha KUIbKICTh JIGHKOIUTIB Ta iX SKICTh. Y Jiei-
KOT'paMi Hep1JIKO BUSBIIAIOTHCS TaKi 3MiHH, SKi BHHUKAIOTH 33J10BI'0 JI0 ITOSIBH KITIHIYHUX
O3HaK 3aXBOPIOBAHHS 1 BKa3yIOTh Ha CEpHO3HI 3pYIIEHHS MPOTIrOM PO3BUTKY MATOJO-
TiYHOTO MpoIecy B opraHismi. Baroma dactka B Jeiko(OpMysi HANEXKHUTh CETMEHTO-
sSJIepHAM HelTpodinam. Haiibinbpme KidbKiCHE BMICT CErMEHTOSACPHUX HEHTPOQiIiB
3 yCIX JICHKOIUTIB BU3HAYAE X HAWOUIBITY 3HAYUMICTh. DYHKIIIT 1IUX KIIITUH MOJISATa-
IOTh B aKTHBAMii Ta 3iiCHEHHI MpoIeciB (HaronuTo3y 3 MaToJOTYHUMHU areHTaMy HE
TIJIBKU B KPOBI, a 1 TKaHWHAX. PiBeHb CErMEHTOS,IEPHUX HEUTPODITIIB y KPOBi TBApHH
craHoBuB 53,0+0,5 %, 3a Hopmu 40-60 %, 1110 TOBOPUTH MPO XOPOLIHA IMYHITET Bimi-
OpaHUX TBapHH.

PesysnpraT reMaToorigHUX JTOCHTIHKEHb CBITYaTh MPO Te, IO CKJIaJ KPOBI ITiI0-
CIIITHUX OMYKIB 3a3HAaBaB 3MiH SIK 3aJIE)KHO BiJl BiKy, IHTEHCUBHOCTI POCTY, TaK i 3roJ10-
BYBaHHS aHTHOKCUAAHTY. CITiJT 3a3HAYNTH, IO 3 BIKOM KUTBKICTh (JOPMEHHX EIEMEHTIB
y KpOBi OMUKIB IiIBHIIyBalacs 1 TOMITHOIO MipOKO Yy MOJIONHAKY AOCTIIHUX TpyI. 3a
Nepios JOCBiAY piBeHb reMOITI00iHy Y KpOBi OWYKiB KOHTPOJIBHOI IPyIH 301IBIINBCS HA
6,2 /1 (6,04 %); eputporutis —Ha 0,1 x1012/1 (1,33 %); nefikormtiB — Ha 1,14x109/7,
(11,81 %), a B OMHOMITKIB, SIKi OTPUMYBAJIX aHTHOKCHAHT, IIi 3MiHH y OiK 301TbIICHHS
CTaHOBMJIM B1NOBiHO reMonto0iny Ha 0,8 1/ (0,73 %) y nepuriit nocniaHii rpymi; i Ha
1,2 r/n (1,01 %) y mpyriit rpymi Ta Ha 0,6 /71 (0,53 %) y Tpetiit mocminiit rpymi. Epu-
TpormrtiB — Ha 0,44x1012/71 (5,79 %) y nepruii mocmianiit rpymi; 1,86x1012/1 (12,4 %)
y ApyTiil qocmigHii rpymi.

MaxkcuManbHIM BMICTOM (DOPMEHHX €JIEMEHTIB Y KPOBi Y BCi BIKOBI TIepi0H Bipi3-
HSUTHCS OMukH nociigaux rpyn. Ha 114-Ty o0y mocBiay 3 KOHIEHTpAIll TeMOrIo0iHyY
Ta EPUTPOLMUTIB y KPOBI MOJOAHSK | MOCHiTHOI rpynu NMEpeBHUIYBaB aHAJOTIB KOH-
TposeHOI rpynH BiamosigHo Ha 0,2 /71 (0,19 %) Ta 0,44x1012/71 (5,79 %), 11 mocmigaOl
rpymu — Ha 6,0 /71 (5,5 %) Ta 1,96x1012/1 (25,79 %), 111 nocnignoi rpymu — Ha 4,8 1/1
(4,41 %) ta 0, 4x1012/1 (5,27 %). OTxe, OMUKH, SIKi OAEPKYBaJIN BHCIBKH 30araveHi
aHTHOKCHIaHTOM «bicdeHon 5», XxapakTepu3yBalucs BHIIUM pPiBHEM OOMIHHHX TIPO-
LIECIB B OpPraHi3Mi MOPIBHAHO 3 aHAJIOraMU KOHTPOJBbHOI Ipynu. Y KPOBi JOCHITHUX
TBapuH MicTwiiocs i 6ibe neifkorutiB. Ilpu isomMy HaiibinbIIa X KUTBKICTH Bif3HA-
gayiocs y omukis 11 gociaimHoi Tpymy, 1o Masiid y BCl BIKOB1 TIEpioJiy BUPOIILYBaHHS Ta
BIZTOMiBII HAHOLTBIIY JKUBY Macy. MakcUMabHA KOHIIEHTpAIiS JEHKOIUTIB CIHOCTE-
piramacst HampuKiHIi AOCBixy y 16-MicsuHOMY Bimli. l[poMy 3k mepiomy BigmoBigHa4YH
HaWBUIII CEPEIHHOTO00B] IPUPOCTH KUBOT MacH. Tak, y 16 Mic. y KpOBi KOHTPOJIbHUX
TBapuH Mictuinocs 9,96x109/n nefikonuTiB, a cepeTHbOI000BUI IPUPICT Y IeH TIepion
cTaHoBUB y Hux 11172 p.4r.

BucnoBku. 3aranom, Mop¢oJIOTiYHI TTOKa3HUKH KPOBI y OWYKIB KOHTPOJIBHOT
Ta JOCIHIHUX Tpyl nepeOyBain B Mexax (i3i0J0TiUHOT HOPMHU. 3rOJOBYBaHHS K
MOJIOMHSKY BEJIMKOI poraroi XyloO0W aHTHOKCHUIAHTY IMO3UTHBHO ITO3HAYMIIOCS Ha
THX MMOKa3HUKAX KPOBI, AKI XapaKTepHU3YIOTh iX Kpamui picT i po3BUTOK. [Ipuuomy
HalO1IbIIe MiJBUIIEHHS B KPOBI BMICTY €pUTPOLMTIB i TeMOrno0iHy Mauo micle
y OmukiB, ski orpumyBanu 100 r mpemikcy, mo MicTHTH aHTHOKcHIAHT «bicde-
HOJIT-5», [0, 3pENITOI0, 3yMOBHJIO Y HUX O1JIBIII BUCOKY IHTEHCHUBHICTD POCTY 1 M’SICHY
IPOAYKTUBHICTb.
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IHTEHCUBHICTb HAKOMUYEHHSA Pb TA Cd Y NOJIIPJIOPHOMY
MEAI, BUPOBJIEHOMY Y PI3HI NEPIOAU LUBITIHHA OCHOBHUX
HEKTAPOIUIIKOHOCIB JIICOCTENMY MNPABOBEPEXXHOIO

Pa3zaHoe O.C. — Haykosull cnigpobimHuk nabopamopii animepanii,
HasuansHo-Haykosul ueHmp «lHcmumym 60xinsHuymea imeHi I1.1. [pokonosuya»

Texnoeenne HABAHMAICEHHS HA HEKMAPONUIKOHOCHI Y2i00s GUKIUKAE HAKONUYEHHS Y RPOOYK-
Yii OOAHCINLHUYMBA PIZHUX MOKCUKAHMIB, W0 HE2AMUBHO NOZHAYAEMbCS HA 1T ikocmi ma be3neyi.
Ceped nusKku moKkcuKkanmis, ki nepedyeaiouu 6 0OMIHHIU Gopmi NOCMILIHO MiepyIOmb Y cucmemi
SPYHM-NPOOYKYIs POCTUHHUYMBA-NPOOYKYIA OONCINbHUYMBA, BANCKT MEMAanu npeocmasisiions
sucoxy nebesnexy. Tomy eunuxac nompeda y npoedeHHi MOHIMOPUHEY HAOXOOICEHHS 6aXlC-
KUX Memanig y meo 0iisk KOHMpPOIO 1020 AKOCMI Y CYHACHUX eKONO2IYHUX YMOBAX BUPOOHUYMEA.
Memoio docnidocenv Oyno usnauennss inmencugnocmi nakonuyenuss Pb ma Cd y nonigpnopnomy
MeOi 3anenHCHO 6i0 8UOY HEKMAPONUIKOHOCIE ma emicmy y HboMy 301u i nadi. [JocuioxcenHs
NPOBOOUNU HA 3PA3KAX MedY, BUPOOIEHUX 3 HEKMapy MeOOHOCi cady ma pinaxy, Iunu cepyenu-
cmoi ma wWupoKonUCmoi, COHAUHUKY i OYpKYHY 6in020 6 ymosax Jlicocmeny npagobepexcHozo.
Havisuwa xonyenmpayis Pb ma Cd susisnena y nonighnopromy meoi, supobnenomy 60xcoramu
3 HeKmapy Iunu cepyerucmoi ma mupoKoIucmoi, 8 akomy oinouiuii emicm 301U i naoi, nopis-
HAHO 3 AHALOSTYHOIO NPOOYKYIEI0, BUPOOIEHOIO 3 HEKMapy MedoHOCI8 cady i pinaxy 03umozo
ma consunuxy i 0ypkyny 6inoeo. Hatinudicua xonyenmpayis Pb ma Cd y meoi, upobreromy
3 HEKMapy pinaxy o3umo2o ma meoonocie cady. 3a nioguwenns pigns sonu y noigpnopnomy meoi
6i0 96,9% (comswnuxy ma OypkyHy 6inoco) 0o 224% (nunu cepyenucmoi ma wupoKoiucmoi)
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cnocmepizanocs 30invuenns konyenmpayii Pb 6io 17,6% oo 52,9%, Cd — 6io 30% 0o 60%. I1o
3pocmarouiil eenuyuni 3a0pyOHeHHsE Medy, UPOOIEeH020 8 OOHIl eKOLOIUHIN 30HI, cnocmepizca-
€MbCA HACMYNHA NOCTIO0GHICMb: Me0 3 HeKMapy pinaxy 03umo20-med 3 HeKmapy COHAWHUKA
i 6ypryHy 6i1020-Me0 3 Hekmapy aunu cepyerucmol ma wupoxonucmoi. Konyenmpayis Pb i Cd
y 8I0IOpaHUX 3pa3Kax Medy 3 PI3HUX MeOOHOCI8 HUdCYA 3 OONYCMUMI PIGHI NOKA3SHUKIE be3neKu
JACTY 4497:2005.

Knrwwuoei cnoea: nonighnopuutl meo, 8axcKki Memanu, HeKMAaponUuiKOHOCU, 6OHCONU, KOHYEH-
mpayis, IUNa, COHAUWHUK, OYPKYH, MEOOHOCU €ady, PINaK o3uMuil.

Razanov O.S. Intensity of Pb and Cd accumulation in polyflorenic honey produced during
different periods of flowering of the main nectaropolinos of the Forest Steppe of the Right Bank

Man-made load on nectar-pollen-bearing lands causes the accumulation of various toxicants
in beekeeping products, which negatively affects its quality and safety. Among a number of
toxicants, which, being in an exchangeable form, constantly migrate in the system soil-plant
production-beekeeping products, heavy metals represent a high danger. Therefore, there is a
need to monitor the entry of heavy metals into honey to control its quality in modern ecological
conditions of production. The aim of the research was to determine the intensity of accumulation
of Pb and Cd in polyfloral honey depending on the type of nectarine and the content of ash and
paddy in it. The research was conducted on samples of honey produced from the nectar of garden
honeybees and rapeseed, heart-leaved and broad-leaved linden, sunflower and white burdock
in the conditions of the right-bank forest-steppe. The highest concentration of Pb and Cd was
found in polyfloral honey produced by bees from the nectar of heart-leaved and broad-leaved
lindens, which has a higher content of ash and paddy, compared to similar products produced
from the nectar of garden honeybees and winter rape, sunflower and white burkun. The lowest
concentration of Pb and Cd in honey produced from the nectar of winter rapeseed and garden
honeybees. An increase in the ash level in polyfloral honey from 96.9% (sunflower and white
burdock) to 224% (heart-leaved and broad-leaved lindens) was accompanied by an increase in
the concentration of Pb from 17.6% to 52.9%, Cd — from 30% to 60%. According to the increasing
amount of contamination of honey produced in one ecological zone, the following sequence is
observed: honey from the nectar of winter rapeseed-honey from the nectar of sunflower and white
grunt-honey from the nectar of heart-leaved and broad-leaved linden. The concentration of Pb
and Cd in selected samples of honey from different honey plants is lower than the permissible
levels of safety indicators of DSTU 4497:2005 vels.

Key words: polyfloral honey, heavy metals, nectar pollinators, bees, concentration, linden,
sunflower, grunt, garden honeybees, winter rapeseed.

IMocranoBka mpoodaemu. [nTerparist Ykpaiau no €Bporneiickkoro Coro3y BiIKpHBae
HOBI IEPCIIEKTHBH JJIs 3pOCTaHHsI BUPOOHHUIITBA Ta €KCIIOPTY MPOAYKILT O/KITEHUIITBA.
OmHOYACHO 3 IMM, ITiBUIIYIOTHCS BUMOTH, SKI YKpaiHChbKi BUPOOHUKH MeITy TTOBHHHI
BPaxOBYBATH LIONO SKOCTI Ta Oe3MeKu cBO€T mpoayKil. KBiTKOBUIT Me MiCTUTh HU3KY
010JI0T1YHO aKTHBHUX PEYOBHH, a came, MPOCTi Ta CKIIAJIHI BYIJIEBOJIU, aMiHOKHUCIIOTH,
BiTaMiHU, ()epMEHTH, MiHEepalli, OaraTuii Ha GIaBoHOIMM Ta (EHONBHI KMCIOTH Ta iH.
[10, 19]. Haitbinbury yacTKy y Meai 3aiimMaroTs ByrieBonu (o 80%), cepen AKX mepe-
Ba)XKAIOTh 1HBEPTHI LyKpH — INMIOK03a i (hpykro3a [10]. BMmicT ByrmieBoniB y Meni pi3-
HUTHCS 3aJICKHO BiJl O0TaHIYHOTO JKepela Ta reorpadivHoro MOXoKeHHs. BammBumM
CKJIaJIOBUM Meay € Oinku, yactka sikux ctaHoBuTh 0,3—0,4%. BeranoBneHo, mo Oiku
POCIMHHOTO TIOXOJPKEHHS TOTPAIUISIOTh 0 MEy IiJl 4ac 300py OMKoIaMHu HEKTapy
3 KBITKOBUM THJIKOM [14, 18]. BMicT GIIKOBHX PEYOBHH 3aJICXKHTh, TSP 3a BCe, Bij
BUJY MEJOHOCHHUX POCIWH, MOPOAH O/DKIN Ta Mepiody 3aroTieii Mexy. Bussneno, 1o
y naJieBOMy Mezi O1IKiB y ABa pasu Oijblie, HiX y KBITKOBOMY. Mes BECHSIHUX MEIOHO-
CiB Mae y JiBa pa3u MEHIIIe OUTKOBUX PEYOBHH MOPIBHIHO 3 JIITHIMH Ta OCIHHIMU. bikn
Meay MicTaATh 22 amiHokuciotd [13]. YV Meal mpUCyTHI TakoXK OpraHiuHi KUCIOTH,
a came, JIIMOHHA, sIOy4Ha, MOJIOYHA Ta TIIFOKOHOBA KUCIIOTH, KUIBKICTh SIKHX CTaHO-
BUTH 0,3%, a Takok HeopraHiuHi — colisiHa Ta GocopHi KUCTOTH. BucokosiKicHHMIT Men
MICTUTh aMinazy, Karanasy, iHBepTasy. /liacTazHe 4MciI0 Mey Pi3HUX BUAIB CTAHOBUTH
y cepenaboMy 15 on. ['ote, ojHak € Meau 3 BUIIK BMicToM. Lle BepecoBwmii Ta rpedaHuii,
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sxi mictaTh Big 20 mo 50 on. T'ote. Y Meni BUSABIEHO TAKOX POCIMHHI MITMEHTH, SKi
€ TIOXITHUMH KapOTHHY, KcaHTodity, Ximopodiry. JJo ckiaxy Memy BXOISATh BiTaMiHA
rpymu B, K, P, PP.

3aranbHa 30JIbHICTH MEY 3aJICKUTh BiJl HOTO OOTAHIYHOTO MOXOKCHHS Ta IPyHTO-
BO-KJIIMAaTHYHHUX YMOB [21]. BcTaHOBIIEHO KOPEIIALII0 MiXK KOJIEOPOM MEIy Ta BMiCTOM
MiHEpaJbHUX COJIeH: TEMHUH Men Mae OUIbIIMKA BMICT MiHEPaJbHUX COJIEH Yy MOpiB-
HSHHI 13 cBiTyIMM [ 16, 26]. JI11s1 KBITKOBOTO MEy TOITyCTHMAa 30JbHICTh He Oinbie 0,6%,
naneBoro — He Oipme 1,2% [15]. BmicT MiHepambHHX CoJieii MOXKe CIIYTyBaTH KpHTe-
pieM Ui BU3HAYEHHS OLIHKHM XapyoBOi LIIHHOCTI MEAy Ta BUCTYIATH B SAKOCTI MOKa3-
HUKa 3a0pyIHEHHS HABKOJHMIITHBOTO CEPEIOBUIIIA.

3aBIasgKA 0COONHMBOMY XIMIYHOMY Ta OIOJOTIYHOMY CKJaIy Mell HaOyB IIHPOKOTO
3aCTOCYBaHHA y XapyoBiil mpomucioBocTi Ta MeauuuHi [20]. BeranosneHo, mo men
XapaKTePU3Y€EThCS BUCOKHMH JIIKyBaJIbHUMH BIIACTHBOCTSIMH, 30KpeMa, CIIPHSIE ITi[BHU-
IICHHIO IMYHOOI0JIOTIYHOT PEAKTHBHOCTI OpTraHi3My, CTIHKOCTI 110 1H(EKIi#, Mae mpo-
TU3anaibHi 1 OaKTepUIMIHI BIaCTUBOCTI. BUCOKY MpOTHMIiKpOOHY [it0 BiTHOCHO Tpam
MO3UTHBHUX KOKiB, OaKkTepiid, OAI[iJI BCTAHOBJICHO 32 CIIOXKHBAHHS MEIY.

OpHuriHaNBHICTE MPOAYKTIB OKITEHHUIITBA, 30KpeMa Mey, BH3HAYAETHCSI HOTO TTOX0-
JOKEHHSIM, BUCOKOIO TOXKHMBHOIO I[IHHICTIO, €KOJOTTYHOI YHCTOTOI Ta MpogiTakTHy-
HO-JIIKyBaJIbHUMH BJIACTUBOCTSIMU. Lle MpHU3BOIUTE IO MOCTIHHOTO 3pocTaHHs 00CsTiB
BUPOOHHIITBA MEIy, TOMY i 0 BUPOOJICHOI MPOAYKIIi BUCYBAIOTHCS BHCOKI BUMOTH
o0 Horo sxocti [1, 5, 23].

BcranoBneHo, Mo AKIiCTh MEy 3aJeKUTh BiJl €KOJIOTIYHOTO CTaHY HEKTapOIIMIIKO-
HOCHUX YTillb, CYYaCHUH CTaH SKUX HA OKPEMHX TEPUTOPISX MOTEPIIAE Bill TEXHOTECH-
HOTO HaBaHTaXCHHs. Take sSBUIlle MPUTAMaHHE TEPUTOPISAM, HACUYEHUX TPOMHUCIOBUM
BUPOOHHMIITBO, BUCOKHM pPIBHEM HaBaHTKEHHs aBTOTPAHCIOPTY Ta Ximizamii poc-
JTUHHUITBA [22, 23].

3a0pyaHEHHST HABKOJUIIHLOTO CEPEIOBHILA BaXKKUMH METallaMH CTaJI0 HAHUrocTpi-
100 TIPOOIEMOI0 OCTAaHHIMH POKaMHU, IO TICHO IMOB’S3aHO 3 1HIIO TI00ATBHOI TIPO-
0JIeMOr0 — BHPOOHHUIITBO €KOJIOTIYHO YUCTUX MPOAYKTIB XapuyBaHHsS. BigmoBigHo 10
MDXKHAPOAHUX BHUMOT, po3poOieHnx o0’ eaHaHoro koMiciero MAO/BOO3, ocHoBHHI
aKIEHT CTaBUTHCS Ha KOHTPOJI 32 BMICTOM Ba)XKKHX METAJliB Y Xap4OBHX IPOAYKTAX,
takux sk Pb, Cd, As, Hg, Zn ta Cu.

3 mouatky 60-x pokiB XX CTONITTS BHACTIIOK TEXHOT€HHOI'O HABaHTA)KCHHS Ha
JIOBKUIISL TPYHTH BTPATHIIM TPUPOIHI MOKIMBOCTI IO CAMOOUYHIIIEHHS. | TOMy OIliHKa
3a0pyAHEHHS IPYHTIB Ta TPAHCJIOKaLii Ba)KKUX METaNiB Y POCIMHHICTh HEKTApOIINII-
KOHOCHHUX YTi/lb Ma€ BaXJIMBE 3HAUCHHS IPHU NPOBEICHHI MOHITOPUHIY iX Mirpamii
Y CUCTEMI TPYHT—POCIMHA—CHPOBHHA—TIPOAYKTH MepepoOKu cupoBuHH [23]. 3aranbpHo-
BiJIOMO, 1110 HaWO1IbIIe MOTEPIAIOTh Bifl 3a0pyIHEHHS IPYHTH NOOIU3Yy ypOaHi30BaHUX
TEpUTOPiit 3 BUCOKMM HACHUCHHSAM IIPOMHUCIIOBUX 00’ €KTiB. Baskki MeTasm moTparuis-
I0Th B IPYHT 4epe3 aTMOC(EpHi OMaay, BUKUIN Ta CTOKHU 3 MPHIEIINX ITPOMHUCIOBUX
MiANPUEMCTB, BUKH]IHI Fa31 aBTOMOO1IBHOTO TPAHCIIOPTY, a TAKOXK 3aJIUIIKH Bifl IECTH-
U aiB 1 1o6puB [7]. [loTparuisioun y TpyHT, BaXKKi METaIH 3’ €THYIOThCS 3 OpraHidYHUMHA
HOro KOMIIOHEHTaMH, YTBOPIOIOYN MaJOPYXJIUBI 3’€IHaHHA. [ PyHTH 3 BUCOKHUM BMiC-
TOM OPraHi4HO1 PEYOBHMHU 3B’S3YIOTh MILIHIIIE Ba)KKI METaJIH, IOPIBHSHO 3 TPYHTaMH
3 BUCOKHM MiHEPaJIbHUM CKJIAQAOM. 3 IPYHTY POCIMHH 3a0MpPaIOTh MOKUBHI PEUOBUHH
3a JOTIOMOTOI0 TPYHTOBO-TIOTTHHAIHHOTO KOMIUIEKCY MiHEpaIbHUX PEUOBHH, B SIKOMY
MOXYTbh MICTUTHCS 1 BaxKi MeTain. Ha moBepxHi poCIMH BOHH MOXKYTh HaKOIIMYyBa-
THUCS 3 TIOBITPA, OCIJIAI0YN HA JINCTKAX 1 KBiTaX. Y MpoIeci BAPOOHHUIITBA METy, OKOIH
30Mparogl HEKTap 3 TAKUX POCIHH, TUM CaMHM IiJIBUIIYIOTH KOHIIEHTPAIII0 BAXKKHX
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MeTalliB y BUpoOneHiit mponykuii. Kopansuyk L.I. Ta iH. [4] mocnimkyBain HasBHICTh
BMICTY BKKHX METAJIIB Yy MPOAYKIIIi KapmaTChKUX OJDKIN PI3HUX THUITB 1 HUMH BHSB-
JIEHO MIXXTHIIOB1 KOJIMBAHHSA BMICTY OKPEMHX BaXKKUX METAJIIB y OJDKOTMHOMY OOHIXKKI,
MeJli Ta CTUTBHUKAaX KapHaTChbKUX OJUKIN 1 BIUIUB HA SIKICHI MOKa3HUKH Ta 010JI0TiUHY
IIHHICTH MEJy.

BunisienHs He BUpilIeHUX paHillle YaCTHH 3arajibHOI MPo0/a1eMH, KOTPUM NPH-
CBAYYETHCH O3HA4YeHA CTATTs. 30UIBIICHHS SKCIIOPTY YKPAiHCHKOTO MeIy BHMarae
BiJl BUPOOHHKIB a/IalTyBaTH CBOT BUPOOHMYI MPOIIECH Ta KOHTPOJIb SIKOCTI BIJIOBITHO
JI0 €EBPONEMCHKHUX CTaHAAPTIB, 100 BOHM BiJIOBIJaIX BUMOTaM €BPOIEHCHKOTO PUHKY.
€spomneiicskuii Coro3 Bukopucrosye CODEX STAN 12-1981 [12] ta Council Directive
2001/110/EC [15] nns perymoBanns skocti Mmexy. CODEX STAN 12-1981 BcraHoBIIOE
3arajbHi CTaHAAPTH AJIS MeIy, BKIIIOUAIOYM BUMOTH JI0 CKJIaIy, MApPKyBaHHS Ta METO-
niB pocmimkenHs. Council Directive 2001/110/EC 30cepemkeHa Ha €BpONEHCHKOMY
PiBHI 1 MICTUTh JETANbHIIIEC PETYIIOBaHHSA B ramy3i Memy. YKpaiHa BHKOPHCTOBYE
ACTY 4497:2005 «Men HatypanbHuii. TexHiuyHI yMOBH» [6] SIK OCHOBHMIA CTaHAAPT
JUTSL BU3HAYCHHS SAKOCTI Ta Oe3rneku O/xonuHoro meny. el ctanmapt Bkitodae B cebe
BHAMOTH JIO PI3UYHUX Ta XIMIYHUX XapaKTEPUCTHK MEY, & TAKOX J0 BUPOOHUYHX TIPO-
neciB. BiH peryimtoe Taki acrekTy, K BMICT BOJIOTH, LIYKPiB, KUCIIOTHOCTI, MTOKA3HUKU
Oe3rmekn, 30KpeMa 3a BMiCTOM BaXKHX METaJiB, Ta iHIII MapaMeTpH.

VY cydacHUX YMOBax TEXHOT€HHOT'O HaBaHTA)KEHHS Ha HEKTapPOITMIIKOHOCHI YT
BUSIBJICHO Jesike HakomuueHHA y meni Baxkux MmertaniB (Pb, Cd, Zn, Cu). Baxxki
METaJH, M0 HAAXOAATh y XapYOBHHU JIAHIIOT, € TOKCHYHIMH Ta MOXYTb OyTH IIOTCH-
iHO HEOS3MEUHUMU [T €KOCUCTEM 1 3I0POB’ S TIOIMHH, BUKIHKAIOYH PI3HOTO POIY
3MiHHU B i opraHi3mi [2]. HagxomkeHHS TakUX METalliB pa3oM 3 HEKTapOM MOXKYThb
CIIPUYHMHHATH 3a0pyqHeHHS Meay. 3a HarioHanbHuMu BuMoramu JICTY 4497:2005,
SKI aJanTOBaHI 10 MIXXHAPOJAHHUX Ta €BPONEHCHKUX CTAHAAPTIB, TO3BOISETHCSA BMICT
y MeoBi cBUHINO He Oinbme 1,0 Mr/kr, kaamiro — He Oinbiue 0,05 mr/kr [6]. PizHuns
Y BMICTI MIKpPOEJIEMEHTIB y Pi3HUX BHJIaX MEJy B OCHOBHOMY 3yMOBJICHA OOTaHIYHUM
MOXOIKCHHSAM JKepen Hektapy. To0To, 3HaYHWI BIUIMB Ma€ pPiBeHb 3a0pyIHEHHS
IPYHTIB HEKTapOIMJIKOHOCHUX YIilb 3a3HAYEHUMHU TOKCHKAHTaMU Ta OOTaHIYHOTO
MTOXOKEHHS [9].

Jns 3a0e3nedeHHs] YUCTOTH OMKOJIMHOTO MEOy Ta BIJACYTHOCTI 3a0pyNHIOIOYHX
PEUOBHH, BOXJIMBO JOTPUMYBATHCS HACTYITHHX YMOB: Macika MOBHHHA PO3TalllOBYBa-
THCS B €KOJIOT1YHO YHUCTIH 30HI, SIKa BUIBHA BiJl IPOMHCIOBUX 3a0pYIHIOIOYHX PEYo-
BUH 1 IHTEHCHUBHHUX 3aCTOCYBaHb MeCcTHUUMIIB. KpiM TOro, BUKOpHUCTaHHS Oyab-sIKHUX
aHTHOIOTHKIB Y TOTIISAL 32 OMKOJIMHUMHU CiM’sIMH TOBUHHO OyTH BHKI0YeHe. Klym O.
ta Stadnytska O. [17] 3a3Ha4aroTh, 110 13 3POCTAHHAM IHTEHCHBHOCTI IIPOMHCIIOBOTO
BIUIMBY HAa HABKOJMILIHE CEPENOBHIIE MONI(IOPHUNA Mel MICTHTh OUIbIIEe Ba)KKUX
metaiiB. KoBanpuyk LI. Ta iH. [3] 3a3Ha4ar0Th, 10 IHTEHCHBHICTH aHTPOIIOTCHHOTO Ta
TEXHOTEHHOTO HaBAHTA)KCHHS, a TAKOXK arpOEKOJIOTIYHI YMOBH PO3TallyBaHHS HEKTa-
POIMIKOHOCHUX POCIUH BIUIMBAIOTh HA HAKOMMMYEHHS BAXKKUX METaJiB (hi31010T1yHUMA
CTaH MEIOHOCHHUX OKiN Ta TpaHchopmariii iX y HpoAyKuilo OmkKineHHITBA. BoHM
BUSIBHJIM 3HYDKEHHSI BMICTY 3a3HAYCHUX METAJIB Y MPOAYKINIT OJUKII, sIKa 3aJICKHUTh BiJl
BiJICTaHi O MPOMHUCIIOBOTO LIEHTPY. BonHoyac HEOOXiAHO BIIMITHTH, 110 TEXHOTEHHE
HABaHTA)XCHHS Ha HEKTAPOIIIKOHOCHI YT IIOPOKY 3POCTAE Yepe3 IHTCHCUBHE 3eM-
JepoOCTBO, HACHYCHICTh TEPUTOPIN TPOMHCIIOBICTIO.

VY 3B’A3Ky 3 MM BUHHUKae norpeda y MpOBEIEHHI MOHITOPUHTY HAIXOMKEHHS
BRXKUX METAIIIB y MeJ Ui KOHTPOJIIO HOTO SIKOCTi Y Cy4acHHUX €KOJIOTIYHUX yMOBax
BHPOOHHUIITBA.
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IlocTranoBka 3aBaanHs. {15t mpoBeeHHS JOCIIKEHHS OyJI0 TOCTABICHO 3aBJaHHS
JIOCITIZINTH IHTEHCHBHICTh Hakormn4yeHHs Pb ta Cd y nmomidnopHOMy Mei 3aeKHO Bij
BUJY HEKTApOMUIIKOHOCIB Ta BMICTY Y HbOMY 30JIH 1 MaJi.

BukJian ocHoBHoro marepiasy. JlocipkeHHS MiHEpanbHOTO CKiIaxy Homidop-
HoOro Meny 3a BMictoM Pb Ta Cd mpoBomuu B ymoBax Jlicocteny npaBodepeKHOro, Ha
tepuropii BiHHnuuuHU. Men 3aroToBiIsId y TpU NEepiofu, MiJ 4ac UBITIHHA OCHOBHUX
HEKTaponmiIKoHOCIB. [lepmmmii nepion mpunanas Ha yac KBITyBaHHS MEIOHOCIB cay Ta
pinaky, Ipyrui — JIMIH CePIETUCTO] Ta IMUPOKOJIUCTOI, TPETIH — COHANTHHUKY 1 OypKyHY
6inoro. Konuentpauito Pb ta Cd y nonidnopromy Meai BU3HaYaJId aTOMHOCOPOIIHHUM
meTonoM. KoedimieHT HeOe3nmekn BU3HAYAIN MATEMAaTUYHNAM IIUISIXOM 32 BiTHOIICHHSM
BMICTY TOKCHKAHTa y MEJIi IO TPAaHWYHO JOMYCTUMOI KOHIIEHTPAITi1.

OTpumaHi JaHi pe3yibTaTiB AOCIIIXKEHHS OOpOOSAIUCS CTaTUCTUYHUM METO-
JIOM 13 BU3HaueHHS KpuTepito CThIofeHTa, 00paxOBYIOUH CEpeHE 3HAYCHHS BEIH-
guHu (M), cepellHe KBaJIpaTHYHE BIIXMJICHHS (M) Ta JOCTOBIPHICTH PI3HHIN MiX
cepenHiMu BenuunHaMu (Kputepiit P). Jnga mokasy iMoBipHOCTI y Tabmuus npu-
HHATI yMOBHI mo3HadeHHs: p<0,05; p<0,01; p<0,001 y poboTi mo3Hauaucs BiImo-
BigHo sipoukamu (*; ;7).

Pesynbratu gociimxens (Tabin. 1) mokazanu, mo koHuenTpauia Pb i Cd y meni Oyna
HIKYa 3a gonyctumi pieHi (Pb — 1,0 mr/kr ta mo Cd — 0,05 mr/kr). Tak, y meni, Bupooie-
HOMY 3 HEKTapy MeJOHOCIB cany (sI0IyHi, TpyIIi) Ta 03UMOTO PilaKy, KOHIeHTpalis Pb
i Cd Gyna Hmk4a 3a momycTumi piBHi y 5,9 pasu ta 5,0 pasiB BiIMOBigHO. Y JUIOBOMY
Me/li KOHIIEHTpAIlisl 3a3HaUueHUX eJIEMEHTIB HIKYa 3a JOomycTuMi piBHi y 3,8 1 3,1 pasu,
COHSIITHUKOBOTO Ta OypKyHY Oi5toro — y 5,0 pasu i 3,8 pa3u BiIIOBiIHO.

BusiBneHo, mo nomidgnopHuil Mea, BUpoOIeHU 3 HEKTapONMIKOHOCIB, y po3pisi
TPBOX IPYH XapakTepusyBaBcs pizHUM BMicToM Pb 1 Cd. 30kpema, HAWBUIUM piBHEM
koHIeHTpaii Pb i Cd xapakTepusyBaBcs MeJI, BUPOOICHUH OKONIAMHU 3 HEKTapy JIHITH
CEpIIENNCTOI Ta IIUPOKOIUCTOI.

Tabmuns 1
Konuentpauist Pb ta Cd y nonimopgnomy meni,
Mr/kr 3a 2021-2022 pp. (M+m, n=4)
eoi Cian KonuenTpanisi BaKKuX MeTaliB y Meai, MI/KI
P 1.011 .| OCHOBHMX Pb Cd
3arotiBii HeKTapo- P P
Meny - P OKH B cepe- 1P OKH B cepe-
NHJIKOHOCIB 2021 2022 | aHBOMY 2021 2022 | AHBOMY
Cap, pimak 0,18+ | 0,16+ 0,011+ | 0,010+
! O3UMUA 1o 0,071 0,022 0.17 0,05 0,0043 | 0,0044 0,010
Jlumna
CepLeIucTa, 0,22+ | 0,30+ 0,015+ | 0,017+
I JIUMIA ITHPOKO- 1.0 0,034 | 0,041 0,26 0,05 0,0021 | 0,0034 0,016
JmcTa
COHSIIHUK, 0,19+ | 021+ 0,012+ | 0,014+
i OypkyH Oinuit 1.0 0,011 0,017 0,20 0,05 0,0031 | 0,0051 0,013

Tak, xoHuentpauis Pb i Cd y Meni, BupoOneHOMY 3 HEKTapy JaHUX MEIOHOCIB,
Oyma Buma Ha 52,9% 1 60,0% mOpIiBHAHO 3 MEIOM, BHPOOJICHNM 3 HEKTapy MEIOHO-
ciB cagy i o3umoro pinaky, Ta Ha 30,0% i 23,1% mNoOpiBHAHO 3 MeIOM, BUPOOIEHOTO
3 HeKTapy COHSIIHUKY Ta OypkyHy 6inoro. [TocninoBHicTs HakonndenHs Pb i Cd y meni
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CIIOCTEPIraeThes y 3pOCTarodiid perpecii: Mes1, BUpoOIeHUH 3 HEKTapy caay Ta 03UMOTO
pinaky — MeJI 3 HeKTapy COHSIIHUKY 1 OypKyHY O1JIoro—Mell 3 HEeKTapy JIHITH CepIieiTi-
CTO1 Ta HIMPOKOIUCTOI.

Amnanizytoun koedinieHT HeOe3MeKH BaXKKUX METaNIB y Meli (Tadi. 2), HeoOXigHO
BIAMITHTH, 110 JaHWH MOKa3HUK 1Mo Pb xommBascs Big 1,7 mo 2,6 mr/kr, a mo Cd — Bif
0,20 no 0,34 mr/kr. To6T0, KOediuient Hebe3neku Pb 1 Cd He nepeBuIyBaB IpaHUYHO
JOMIyCTUMY MexXy, sika ckiaznae 0,1 i 0,05 mr/kr. HaiiBumuit xoediieHT Hebe3meku
Pb i Cd BusiBieHO y Melli, BUPOOJICHOMY 3 HEKTapy JIUIK CEPIEIUCTOI Ta MUPOKO-
nuctoi. BogHodac, He0OXiIHO BiAMITUTH, 110 KoedinieHT HeOe3neku Pb OyB BuimM,
nopiBHsHO 3 Cd, y Meni, BUpOOJIEeHOMY 3 HEKTapy MEIOHOCIB Caay 1 03UMOTO pilaKy
y 8,5 pas3u, JUMH CepIeIUCTO] 1 MMPOKOIUCTOT — Yy 7,6 Ta COHANIHUKY 1 OYypKyHY
6inoro —y 7,1 pasu.

Tabmura 2
KoedinieHT HeGe3nekn BaKKHX MeTaJliB y noJigaopHomy meni,
B cepeanboMy 3a 2021-2022 pp.

Konuenrpanis Baxxkux MeraiB
Ilepiox 3aroTiBai Pb Cd
noidgiopHoro TP haxTHuna TP B CEPEIHbOMY
Mej, > i > —

y ME/Kr Konu;:/TKpraum, Kueﬁ. ME/KE 3a 2021\1”/21&22 pPpP- KHeG'

I 0,1 0,17 1,7 | 0,05 0,010 0,20

I 0,1 0,26 2,6 | 0,05 0,016 0,34

11 0,1 0,20 2,0 | 0,05 0,013 0,28

AHaizyr0our iHTCHCUBHICTh HAKOITMYEHHS BAKKUX METAJIB Y MOTi(GIOPHOMY MExi,
OyJ10 BUSIBIICHO TICBHY 3aJISKHICTh piBHA KOHIIeHTpamii Pb 1 Cd y miit npomyKIii 3a1exHo
BiJl BMICTy B HOMY 301 (Ta0m. 3).

Tabmusa 3

Konuentpauis Pb i Cd y meni 3a;1esHo Bix BMicTy B HbOMY 30J14
3a 2021-2022 pp. (M+m, n=4)

Bwmict y noaiguiopaomy meni, %
l'[epi.ozl ) CxJ1ax 0CHOBHUX o012 | Pb | Cd
3aroTiBJi HEKTapo-
Meny NUWJIKOHOCIB Poxn

2021 | 2022 | 2021 | 2022 2021 2022
I Cap, pimak ozumuit | 0,15+ | 0,14+ | 0,18 £ | 0,16+ | 0,011 + 0,010 +
0,021 0,04 | 0,071 | 0,022 | 0,0043 0,0044
I Jlumna cepuenucra, | 0,19+ | 0,46+ | 0,22+ | 0,30+ | 0,015+ | 0,017+
suna mmpokonucta | 0,032 0,02 0,034 | 0,041 0,0021 0,0034
i ComnstrHuk, OypkyH | 0,16 = | 0,17+ | 0,19+ | 0,21+ | 0,012+ 0,014 £
Olnmit 0,014 | 0,04 | 0,011 | 0,017 | 0,0031 0,0051

AHaJI3yI0ud BMICT 3071 Yy MOMi(QIOPHOMY Meni, HEOOXiAHO BIAMITUTH, IO Hak-
BHUIIA KUIBKICTh Oyia y Meli, BUpoOIeHOMY OMKONaMHy 3 JIMIK CEPLETHCTOl Ta JHIN
mmpokonuctoi. Tak, y 2021 pomi BMIicT 305u y Meni 3 aumu OyB BHIIMM HOPiBHSHO
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3 QHAJIOTIYHOIO IPOAYKILi€I0, BUPOOJICHOIO 3 MEIOHOCIB Ccaxy i O3MMOr0 pimaky Ha
35,7% Ta corsamHuKy i OypkyHy Oimoro — Ha 18,7%. ¥ 2022 pomui pizHuns Oyiia 3HaYHO
BULIOIO, BiAMOBiAHO y 3,1 pa3a i 2,7 pa3a. Pisuuus mix poxkamu (2021-2022 pp.) 3a
BMICTOM 30J1H y MONi(IIOPHOMY MeJli 3 HEKTapy MEIOHOCIB cafy 1 pilaKky 03MMOro CTa-
HoBuna 7,1%, nmunu ApiOHONHCTOT 1 MIPOKOIHUCTOT — 2,4 pa3u Ta COHAMIHUKY 1 OypKyHY
6ioro — 6,2% Ha xopucts 2022 poky. Sk BUAHO, HAWBHUIIA PI3HUL MK TOKa3HUKAMU
3a pokaMu Oyia y MeJIi 3 JIMIH CEPLETUCTOI Ta JIUMH ITHPOKOIUCTOT.

3a 30imbIIeHHs BMICTY 30011 y 2022 pori y momi(iaopHOMY MejIi, BUpOOJICHOTO O11KO-
JaMU 3 HEKTapy JIUIH CEPUENUCTOl Ta MIMPOKOIUCTOI, Y 2,4 pa3u, MOPIBHIHO 3 aHa-
JoriyHOr0 mpoAykiiero 2021 poky, crocTepiranocs MigBUIICHHS KOHIEHTpamii Pb Ha
36,4% ta Cd — Ha 13,3%. [TogiOHa TeHaeHIis Oyiaa y Mei 3 HEKTapy MEIOHOCIB cay
i pinaKy 03UMOI0 Ta COHALIHMKY 1 OypkyHy Oinoro. IligBHILIEHHS y JTUIOBOMY Meai
piBHA 3011 y 2,24 pa3u B CEepENHBOMY 32 JIBA POKH JOCIIDKEHb, TIOPIBHIHO 3 MEAOM,
BUPOOJICHIM 3 MEIOHOCIB Ccafy i pillaKy 03uMoro, cpusiio 30inbmenHio Pb Ha 52,9%
ta Cd — Ha 60,0%. 3a migBUIIEHHS B CEpEeHbOMY 3a Ba POKU Ha 96,9% 3011 y nuno-
BOMY M€l TIOPiBHSTHO 3 aHAIOTIYHOIO IPOAYKIII€I0, BHPOOIEHOIO 3 HEKTapy COHSIITHHIKA
i 6ypkyHy Oinoro, koHentpais Pb i Cd 30inpummacs sinnosigao Ha 30,0% 1 Ha 23,1%
BiJITIOBiTHO.

AHaTI3YI04M BHCOKUI BMICT 301U y TIOTI(IIOPHOMY ME[li, BUPOOICHOTO O/KOIaMH
3 HEKTapy JIMITU CEPIENUCTOl Ta IMUPOKOIHCTOI y 2022 polli, MOpPiBHIHO 3 JaHUMH 32
2021 pik BCTaHOBIIEHO, IO HASBHICTh 3aJUILIKIB MaJi BUKIUKAJIO MiJBUIICHUN BMICT
30JIM TIOPIBHSHO 3 KBITKOBUM MEJIOM.

BucnoBku. Ilomidmopuuit Men, BupoOieHuit B ymoBax Jlicoctemny mpaBoOepex-
HOTO, XapaKTepU3YETbCsA Pi3HOK iHTEHCUBHICTIO HakomuyeHHa Pb i Cd. HaiiBummii
piBeHb KOHIIEHTpAIlil 3a3HAYCHUX EJIEMEHTIB BHSBICHO Yy Mei, BUPOOICHOMY OIKO-
JIAMU Y TIepiol KBITYBaHHS JIUITU CEPELENUCTO] i IMUPOKOINCTOI, HAHIKIHIA — 3 MEIO-
HOCIB cajly i pillaKy 03UMOro.

Konnientpariist Pb i Cd y nosidgmopHOMy MeJli 3alIeXUTh BiJl BMICTY Y HbOMY 30JIH.
3a 30iIbIICHHS WOTO BMICTY MiJBHINYETHCS KOHIICHTPAIliSA BKKHX METATIB Y MEi.
HasBhicTs nani y noninopHoMy Mefi MiBHUILY€e KOHIEHTpalioo y HboMy Pb i Cd, mo
XapakTepHe JUIS TIepioly KBITYBaHHS JITHIX MEJOHOCIB, 30KpeMa, JIUIH CEPISIUCTOT Ta
mmpoxonuctoi. Konnenrpauis Pb i Cd y BiniOpanux 3pa3kax Meay 3 pi3HUX MEIOHOCIB
HIDKYA 32 JOIyCTUMI piBHI nmoka3HuKiB 6e3neku JJCTY 4497:2005.
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MOPIBHANbHA XAPAKTEPUCTUKA MOJIOYHOI
NMPOAYKTUBHOCTI KI3 PISBHUX NOPIA NMPU CXPELLYBAHHI
3 UANAMU TOITEHBYP3bKOI MOPOOM

CnrocapeHko B.C. — acnipaHm kagheOpu mexHorogzii gupobHuymea
i nepepobku npodykuii meapuHHUuUmMeaa,
Odecbkuli depxkasHull agpapHull yHisepcumem

Koszienuymeo — canyze meapunnuymea, 6io siKoi 00epoicyionv cupoguny OJis 1e2Koi npOMUc-
JI080CMI — B08HY, NYX, KONMUHU, A 01 HACENeHHA — NPOOYKMU XAPUYBAHHSA — MOAOKO, M CO, HCUD.
Tepwouepeosum 3a60anusim 2anysi € 30iNbUEHH NO2ONIE s Ki3 | NIOSUWEHHs 11020 NPOOYKMUB-
Hocmi. Ko3ignuymeo po3eusacmuvcsi @ makux OCHOGHUX HANPAMAX K MOJOYHE, M SCHe, 606HO8E
i nyxoee. Hatibinouie po3anoecio0diceHts Mae MOIOUHE KO3IGHUYMEO, A OCHOGHUMU MONOYHUMU
nopooamu €: 3aanencoka, Anvniticoka, Aneno-Hybiiicora, Toeeenbypsvka.

Ha menepiwniti yac na 3emuiti Kyni po3600simy Kiz 6a2amvbox nopio, NOPoOHUX pyn i 6i0pios.
Bonu 6iopisusaromsca 3a 6enutuHo10, HCUBOI0 MACOIO, HANPAMOM NPOOYKMUBHOCH, AKICMIO NPO-
Oykyii, niodwuicmio. Kosu pisnoco nanpsamy npooyKmueHOCHi no pisHOMY peazyloms Ha NeHi
NPUPOOHO-KAIMAMUYHI YMOBU, WO U 0OYMOBTIOE BIONOBIOHI apeanu iX nowupents i pieeHb npo-
oykmuenocmi [2, 11]. O0num i3 20106Hux paxmopie nioguwyerus eqpekmusHoCcmi 6UpPOOHUYMEA
NPOOYKYIT MEapuHHUYmea € nopood, a OCHOGHUM MEMOOOM YOOCKOHALEHHS ICHYIOUUX | CI60-
PEHHA HOBUX NOPIO € MemoO MIdNCHOPOOHO20 CXPeWyBanHs PIHUX 3a HANPAMOM i pieHemM npo-
oykmuenocmi meapur [1]. bionoziunuii i 2ocnodapcokuti eghekmu cxpeusy8antsa 8UHAYAIOMbCS
000puM po36UmMKoM i NIOBUWEHOIO HCUMMEZOAMHICMIO NOMICHUX MBAPUH, WO 00YMOEIEeHO
DISHOMAHIMHICMIO YONOGIMUX [ JICIHOUUX CIMAMEGUX KIIMUH MBAPUH DISHUX nopio. Axi opanu
yuacme y 3annionenni i 36a2a4yiomo cnadkosi MOJICIUBOCMI odepoicanux nawaoxis [7, 12].
Cxpewysanns — ye «eenuxuii 3akon npupoouy, eéeasicas 4. Japsin [6]. llosidomaens npo adan-
mayitini | nPOOYKMuUGHI AKOCMI Ki3 MONOYHO20 HANPAMY NPOOYKMUBHOCMI 6 YMOBAX CMENo6oi
30HU Ni6OHA VKpainu 6 docmynHux Ham Odxcepenax mu He 3nauwinu. Taki numanHs aKkmyanbHi
i nompebyomsb 0emanibHux 00CAIONCEHD.

Busuanu Haoitl, cknad Monoka ma mpusanicmv IaKmayitino2o nepiooy Kiz 3aaneHcbkol
Anvniticoxoi ma Kopcukancovroi nopio, o0epicanux npu npoMuciosomy cXpeuy8anHi 3 yanamu
Toeeenbypsvikoi nopodu. Bcmarnosieno, wo mpusanicms 1aKmayiino2o nepiooy y Kiz nepuiozo
NOKONIHHA 3aaHeHCcbKoi nopoou Oinbuia nopieHaHo 3 posechuysmu Anvniticokoi | Kopcuxancwroi
nopio na 30 ouig abo 14 %. Monoko xkozemamox Anvniticokoi nopoou micmums MeHuie Hcupy
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i C3M3, a KopcukaHrcokoi nopoou — Oinka, 1akmo3su i #cupy NOpieHAHO 3 poGecHuysMu 3aaneH-
cvroi nopoou. Kozemamxu 3aanencokoi nopoou nepegasicanu pogecHuyb Anvniticbkoi nopoou
3a emicmom omcupy Ha 0,22 abcomomuux abo Ha 3,5 6i0HOCHUX 8i0comKu, a pogecHuyb Kop-
CUKAHCHKOL nopoou 8ionosiono na 1,12 abcomomuux abo 21,0 sionocuux siocomxu. Ilepesaca
KO3eMamox 3aanHeHcbKoi nopoou 3a MICMoM OIIKA HAO POBeCHUYAMU THWUX nopio (Anvniticyroi
i Kopcuxancwroi ) cmanosuna 6ionosiono: 0,1 abcomtommnux abo 3, 18ionochux siocomku ma 0,22
abcontomuux abo 7,1 6iOHOCHUX 8i0COMKU.
Knrouoei cnosa: xozemamxu, naxmayis, MoaoKo, Jcup, 6LI0K, 1aKmMo3d.

Slyusarenko V.S. Comparative analysis of milk productivity in goats of different breeds
crossbred with toggenburg goats

Goat farming is a branch of animal husbandry that provides raw materials for the textile
industry, such as wool, cashmere, and goat skins, as well as food products, including milk, meat,
and fat, for the population. The primary goal of the industry is to increase the goat population
and enhance its productivity. Goat farming encompasses various sectors, including dairy, meat,
wool, and cashmere production. Dairy goat farming is the most widespread, with prominent
breeds such as Saanen, Alpine, Anglo-Nubian, and Toggenburg.

Currently, goats of numerous breeds, breeding groups, and strains are bred worldwide,
differing in size, live weight, productivity focus, product quality, and fertility. Goats of different
productivity orientations respond differently to specific natural and climatic conditions,
determining their respective distribution areas and productivity levels. One of the main factors
in improving the efficiency of livestock production is the breed, and the primary method of
refining existing breeds and creating new ones is through crossbreeding animals with different
productivity orientations and levels.

Biological and economic effects of crossbreeding are determined by the robust development
and increased viability of hybrid animals, resulting from the diversity of male and female
reproductive cells of animals from different breeds involved in fertilization. Charles Darwin
referred to crossbreeding as the “great law of nature.”

Information on the adaptive and productive qualities of dairy-oriented goats in the steppe
zone of southern Ukraine was not found in available sources, highlighting the relevance of these
questions and the need for detailed research.

This study examined the yield, milk composition, and lactation duration of Saanen, Alpine, and
Corsican breed does obtained through industrial crossbreeding with Toggenburg bucks. It was
observed that the lactation period in first-generation Saanen does was longer than that of their
Alpine and Corsican counterparts by 30 days or 14%. The milk from Alpine does contained less
fat and total solids, while Corsican does had lower levels of protein, lactose, and fat compared to
their Saanen counterparts. Saanen does outperformed Alpine does in fat content by 0.22 absolute
or 3.5 relative percentage points, and Corsican does by 1.12 absolute or 21.0 relative percentage
points. The advantage of Saanen does in protein content over counterparts from other breeds
(Alpine and Corsican) was 0.1 absolute or 3.1 relative percentage points and 0.22 absolute or
7.1 relative percentage points, respectively.

Key words: does, lactation, milk, fat, protein, lactose.

AKTyajbHicTh TeMH. KO3IBHHIITBO — rayry3b TBAPHHHHUIITBA, BiJ SKOT OCPKYIOTh
CHPOBHHY IJISI JIETKOi IPOMHUCIIOBOCTI — BOBHY, ITyX, KO3JIUHH, a JUI HACEICHHS — IPO-
JIYKTH XapyyBaHHS — MOJIOKO, M’5ico, skup. [lepiodeproBum 3aBaaHHsM raiysi € 3011b-
IICHHS TIOTOJTIB A1 Ki3 1 MiABUINEHHS HOTO MPOIYKTHBHOCTI. KO31BHUIITBO pO3BUBAETHCS
B TaKMX OCHOBHHX HalpsMax sK MOJIOYHE, M’sICHE, BOBHOBE 1 myxoBe. Haiibinbie po3-
MOBCIO/DKEHHS Ma€ MOJIOUHE KO31BHHUIITBO, @ OCHOBHUMHM MOJIOYHUMH HOPOJIaMH €: 3aa-
HEHChKa, Anbilickka, AHII0-Hyo0iiicbka, TorreHOyp3bKa.

JocmimkeHb o010 BHBYCHHS MOJOYHOI MPOLYKTHBHOCTI BHIIEHABEICHUX nopin
B YMOBAX CTETOBOI 30HH HiBIIEHHOTO perloHy Yipainu aKTyaJ'ILHl TaK 5K Cl'IpSIMOBaHl
HA Ii/IBUIICHHS HpO,Z[YKTI/IBHOCTl { TTOJIMIIICHHS IKOCTI MPOXYKIIii, BpaXOBYIOUH ITOJIII-
IICHHs] YMOB TOMIBII H YTpUMAaHHS Ta IUIEMIHHOI po6oTH. 30UIBIICHHST BUPOOHUIITBA
BUCOKOSIKICHOT MPOAYKIii KO3IBHUI[TBA CIIPUATHME IiJBUIICHHIO €KOHOMIYHOI e(ek-
THUBHOCTI rajy3i, Tak SK TMOMUT Ha MPOAYKIIF0 KO3IBHUIITBA IMOCTIITHO 3pOCTAE 1 PUHOK
Ha Hel He 3a0e3mnedeHuid. OTHAK ITOBIIOMIIEHb CTOCOBHO IIHOTO MTUTAHHS HEAOCTATHEO,
10 ¥ CIIOHYKAJIO 10 MPOBEACHHS TaKUX JOCHIIKEHb.
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AHani3 ocTaHHIX J0caixKeHb i myOaikaniil. BUpoOHUIITBO BUCOKOSIKICHOTO KO3H-
HOTO MOJIOKa Ma€ BaXKIIUBE W aKkTyalbHe 3HaueHHs. 1le 00yMoBieHO moTpeboro 3a6e3-
MIeYeHHs MOJIOKOIIEpepoOHOT MPOMHCIOBOCTI TAKOIO MOJIOYHOK CUPOBHHOIO, sika O Bij-
MOBi/Iajla BUCOKUM CTaHJapTaM SKocTi i Oe3neynocti. [t Ykpainu myxe BaXIUBO,
00 BITYM3HSAHA MOJIOYHA MPOAYKIIiS OyJa KOHKYPEHTOCIPOMOXKHOI W MaJia JOCTYII
JIo MbkHapoaHux puHkiB CBiToBoi opranizauii Toprieni (COT) 1 €C[1, 2, 3]. B Ykpaini
nepeadadeHo MiTHATH BUMOTH JIO CHPOTO MOJIOKA, 100 BITYU3HSHI MOJIOKOTIEpEpOOHi
MIATIPUEMCTBA OTPHMYBAJIM CHPOBHHY 3 ITOKa3HUKaMH SKOCTI i O€311eUHOCTi, BU3HAYE-
HUMH MDKHApOJHUMU CTaHaaptami [4, 5].

V kpaiHax 3 poO3BUHEHUM KO3iBHHUIITBOM MOJIOKO Ki3 IIMPOKO BUKOPUCTOBYETHCS JIIS
BHPOOHHIITBA Pi3HOMAHITHIX KUCIOMOJIOYHHX IPOAYKTiB. Ko3nHe MOIOKO, 3 ypaxyBaH-
HAM HOTO (hi3MKO-XIMIYHUX BIIACTUBOCTEH, BBAXKAETHCS OLIbII NPUHHATHUM, Y TOPIiB-
HSIHHI 3 KOPOB’sIYUM, JUISI BUPOOHMIITBA MPOAYKTIB AUTSYOTO XapuyBaHHA [6, 7, 8, 9].

Ha TenepimHiii yac Ha 3eMHIH KyJIi pO3BOIATH Ki3 6araTboX Mopis, MOPOIHUX IPYII
1 Biapink. BoHU Bifpi3HAIOTHCS 32 BEIMUMHOLO, ’KUBOIO MAco0, HAPsIMOM MPOTYKTHB-
HOCTI, SKICTIO IPOAYKIIii, IorouicTro. Ko3u pi3HOro HanpsMy MpolyKTHBHOCTI IO Pi3-
HOMY PearyroTh Ha MEBHI MPUPOJHO-KITIMATHYHI YMOBH, 10 i 0OYMOBIIIOE BiIMOBITHI
apeanu ix MoImupeHHs i piBeHb npoaykTuBHOCTI [10, 11, 12, 13, 14].

OxHUM i3 TONOBHUX (DAKTOPIB MiABUIIEHHS €()EKTHBHOCTI BUPOOHHUIITBA MPOAYKIIIT
TBapUHHUITBA € TIOPOJIA, 2 OCHOBHHM METOIOM YIOCKOHAICHHS ICHYIOUHMX 1 CTBOPEHHS
HOBHUX IOPIiJ] € METOJ MIXKIIOPOJHOTO CXPEIIyBaHHS Pi3HUX 32 HAIPSMOM 1 PiBHEM IPO-
JYKTHUBHOCTI TBapWH Ta BUPOIIYBaHHS MOJOMHAKY [15, 16]. biomoriuauii i rocnogap-
CBKUH e(PeKTH CXpEIlyBaHHS BU3HAYAIOTHCS JOOPHM PO3BUTKOM i IiIBUIIECHOIO KUTTE-
37ATHICTIO IOMICHUX TBAapHH, 110 0OYMOBJIEHO PI3HOMAHITHICTIO YOJIOBIYMX 1 KIHOUMX
CTaTEeBUX KJIITHH TBapWH Pi3HUX TMOPi, SKi Opalii ydacTh y 3aIUTiIHEHHI 1 30arauyyrorh
CIaJIKOB1 MOXKJIMBOCTI Ofiep)kaHuX Hamaakis [17, 18, 19]. [ToeimomieHb Mpo aganTaii-
IH1 1 IPOIYKTUBHI SKOCTI Ki3 MOJIOYHOTO HANPsIMY IIPOIYKTUBHOCTI B YMOBaX CTEIOBO]
30HM MIiBAHSA YKpaiHW B JOCTYIHUX HaM JDKEpeNax MU He 3HAWIUIN, a TaKi MHTaHHSI
aKTyaJbHi 1 HOTPEOYIOTh I€TAIbHUX JOCIIIKEHb.

MeTa frocaigxeHsb — TOCTIIUTH MOJIOYHY IPOAYKTHBHICTH Ta CKJIAJ MOJIOKA TIOMic-
HUX Ki3 TIepIIoro MOKOJIHHSI, OIEePKaHUX BiJl CXPEIlyBaHHS KO3eMAaTOK 3aaHEHCHKOI,
Aunpniticekoi KopcukaHchkoi mopin 3 nanoM TorreH0yp3bpKoi moposu.

Marepian i metonu nociaimkens. Pobora Bukonana B CTOB «Po3ninbHSIHCEKEY
Po3ninpHsIHCEKOTO paiioHy Oaechkol o0nacTi YkpaiHu Ha TOTOJIB T MOMICHUX KO3eMa-
TOK IIEPILIOTro MOKOJiHHS 3aaHeHChbKoi, Anbnilchkoi Ta KopcukaHchKoi opia, sSKi Oyiu
OJIepXaHi BiJ MPOMHUCIIOBOTO CXpellyBaHHA 3 1amnoMm TorreHOyp3pkoi mopoau. s
MPOBEICHHS JO0CIIKEHb 0yJI0 C(hopMOBaHO 3 TPyIH Ko3eMaTok 1o 10 roJiB y KoKHIN
BUIIIEHA3BaHUX Nopia. I'pynu Oynu chopMoBaHi 3a MPUHLIMIIOM aHAJIOTIB 3 ypaxyBaH-
HSIM BIKY, )KMBO{ MacH, 4rcia KO3JiHb 1 JJakTaliil Ta Micsr Jakrarii. Bonn mamu xxuBy
Macy 40 Kr, 2-pidHHAN BiK, TIepIIIe KO3JIIHHS 1 2-i MiCSIb JJaKTaIlii.

KinpkicTe ofep»kaHOro MOJOKa 3a JIAaKTalil0 BU3HAYaJld METOAOM KOHTPOJBHUX
JIOTHb Ta KiJIbKOCTI BUITUTOTO MOJIOKA KO3EHSATAMHM BiJl HAPOJHKCHHS J0 BiJUTydeHHS Bij
MarepiB. KinbKicTh BHIHMTOrO MOJNOKAa KO3CHATAMH BH3HAYAIH 3arajbHOTPHHHITHM
METO/IOM, BPaxoOBYIOUH a0COIIOTHUHN MPUPICT KUBOI MACH KO3EHST BiJ HAPOIKEHHS 10
20-meHHOTO BiKy 1 BUTpaTaM MaTepHHCHKOTO MOJIOKA Ha MPUPICT )KUBOI MAaCH KO3EHST
3 PO3paxyHKy 5 T MOJIOKa Ha 1 T IPUPOCTY KUBOI MacH.

KoHTponbHI JOTHHS NPOBOAWIM MICHs BIITYYEHHS KO3EHAT TPU Pa3H Ha MicsIb
yepe3 koxkHi 10 gHiB. OneprkaHe MOJIOKO 3a KOXKHI 10 IHIB CKIIa#aiy i ofgepkaHy cyMmy
IUTMIT Ha KUTBKICTH KOHTPOJBHUX JOTHB, TOOTO Ha 3 1 ofep KaHUi cepeqHbOI000BHI
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HaJlil MHOXKIJIM Ha KUTBKICTh AHIB y Micsni. OnepKaHuil pe3ysnsrar i CTAHOBUB Hadil
MOJIOKA 32 MiCSIIb JIakTallii. Hasii 3a Ko)KHUH MicsIlb TaKTAIli1 I1iICYMOBYBAJIH, a OJIep-
’KaHa CyMa 1 CTAaHOBHJIA Ha/IiM MOJIOKA 32 JIAKTaIlito.

AHayi3 MOJIOKa MPOBOAWJIM 33 3araJIbHONPUHHATAMH METOJUKaMH y Oaratompo-
dinpHIA Jaboparopii OmechKoro Jep:kaBHOTO arpapHoOro yHiBepcureTy. OnepkaHui
nudpoBUil Marepian onpanboByBaIM 0IOMETPUYHO METOJOM BapiallifHOI CTaTUCTUKU
3a anroputMmamu B.I1. Koanenko Ta iH. [20].

Pe3yabraTn gociaigzkeHb Ta ix 00roBopeHHs. Jlakraiis — 1e npoIec YTBOPSHHS
1 BHBEJICHHSI MOJIOKA 3 MOJIOYHOI 3aJI031, a 4ac BijJ KO3JIHHS JO 3aIyCKy KO3eMaroK,
TOOTO IPUIMHECHHS JIAKTAIi1, HA3UBAETHCS JTAKTAI[IHUAM TIEPi0I0oM, SIKUH y cCepeIHbOMY
TpHUBa€e Bix 5 10 8 micsmiB. [l MOPIBHAHHS MPOAYKTHBHOCTI Ki3 3 Pi3HOI TPHBAJIi-
CTIO JIAKTAaIlii BUKOPUCTOBYIOTh TIOHSITTS «CTaHAapTHA JIAKTaIlish», sika TpuBae 240 1HIB.
®DakTHYHO JIaKTallisl TpUBae Oinbiie ado MeHine, Hix 240 IHIB, 1 HA3UBAETHCS BiJIIO-
BiJTHO MOJIOBXKEHOIO a00 BKOpoueHo. Haniit Mojoka MoMiCHUX KO3eMaToOK JOCIIIKY-
BaHUX TOPiJ MaB 3Ha4HI BiAXWJIEHHS, 0COOMUBO y Ko3emMaTok KopcukaHChKOi mopoau
(Tabm. 1).

Tabmuis 1
Hapiii moJsioka noMicHUX K03eMAaTOK piZHUX nopij, (n=10)

Ilopona JHi nakranii X+Sx +0 Cv,%
3aaHeHChKa 244 727,92422,12+++ 66,364 9,11
3aaHeHChKa 214 724,034£22,19% %% ** 66,591 9,19
Aubriiiceka 214 676,69+£13,16%*** 32,132 4,74
Kopcukanceka 214 573,24+15,14 40,609 7,08

Hpumimka: **— P>0,99, ***— P >0,999 — gipozionicms 3a no6Hy i 6KOpOUeH)y 1aKmayii,
+++ — P>0,999 — gipozcionicms 3a nOBHY 1AKMAYiI0 MIdHC KO3eMaAMKaMl 3aaHeHCbKoT i
Kopcukancwvkoi nopio.

Kozemarku 3aaHeHChKoi MOpOAM Majiu OUIBIIY TPUBAMICTh JIAKTALIIIHOTO mepiony,
HiXk 1xHI poBecHHUI KopcukaHchkoi 1 Anbmitickkoi nopia Ha 30 auiB abo 14,0%. Le
CHPUSIO 30UTHIIEHHIO HAJOK MOJOKAa KO3eMaTOK 3aaHEHCHKOI MOpPOAM MOPiBHSHO
3 poBecHULIMU AutblifickKoi mopoau Ha 51,23 kxr abo Ha 7,6% (P<0,95), a 3 poBecHu-
MU Kopenkancbkoi moponu — Ha 154,68 kr abo Ha 26,98% (P>0,999).

3a 0JJTHaKOBOI TPUBAIOCTI JaKTaliiHOTo Nepiony (7 micsmiB abo 214 nHiB) nepeBara
3a HaJIOEM MOJIOKA TaKOXK Oyiia y Ko3eMaTok 3aaHeHCHhKOT mopou. [IlepeBHUIIICHHS Ha 1010
MOJIOKa KOHEMaToK 3aaHEeHCHKOI MOPOIH HaJ POBECHHUIIIMU AJIBIIIHCHKOI TOpOaN CTa-
HoBWJI0 47,34 KT a60 7,0% (P>0,99), a Kopcukancrkoi nopoau — 150, 79 kr a6o 26,3%
(P>0,999).

CBOiMU IIUTIONIMMH BIACTUBOCTSMH KO3MHE MOJIOKO 3000B’sI3aHE CBOEMY SIKICHOMY
ckiaxy. MoJIOKO 1 MOJIOUHI TPOIYKTH MICTATh Y CBOEMY CKJIaJli BEMHKY KiJbKICTh BiTa-
MiHiB (A, C, B, /I, E, Mikpo- Ta MakpoeJleMeHTiB).

3a XiMIYHAM CKJIaJIOM KO3HHE MOJIOKO Ma€ 3HauH1 BiIMIHHOCTI IOPIBHSIHO 3 MOJIOKOM
IHIIMX BUJIIB TBApHH. Tak, y KO3MHOMY MOJIOI IPUOIM3HO y 6 pa3iB OiIbIIe KOOABTY,
AKMH BXOIIUTH JIO CKJIay Bitaminy B, Ilei BiTamiH HECE OCHOBHY BIINOBIIAIbHICTH 3a
TaKi )KUTTEBO BAXKIIUBI IIPOIIECH B OPTaHi3Mi JIOAWHH, SIK OOMIHHI IPOLIECH i KPOBOTBO-
perns. Ko3uHe MOIOKO Mae i BUCOKHH BMICT KalIifo, SIKUM HEOOXiTHUH JJIs paBUIIb-
HOrO (bOopMyBaHHsS, PO3BUTKY Ta (DYHKI[IOHYBaHHsS BCi€i CepleBO-CYIHHHOI CHCTEMHU
OpTaHi3My JIIOIMHH.
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YV xo3uHOMY MOJOI BMicT anb(da-Is-ka3eiHy mpakTHuHO HOpiBHIOE Hymto. Came
anbda-Is-ka3eiH € OCHOBHUM JDKEPEJIOM aJepriyHUX peakiiii Jrofei Ha KOpoB’sde
MOJIOKO. AJlepridHa peakiis Ha KOpOB’sde MOJIOKO 3yCTPi4a€eThCsl JOCUTH 4acTo, a Ha
KO3HMHE — JIy’Ke piiKko. beTa-ka3eiHy y KO3HHOMY MOJIOI MiCTUThCS MaiyKe HACTUTBKHU 3K
Oararo, 5K 1 y xiHOo4oMy. CaMe TOMY, KO3HHE MOJIOKO IMTPAKTHYHO HIKOJHM HE BUKJIHKAE
HISIKUX PO3JIa/iiB HOPMaJjbHOI pOOOTH TPaBHOI CUCTEMH OpraHizmy JtoauHu. Kozune
MOJIOKO JI03BOJICHO JI€TOJOTaMHU JI0 BKWBAHHS HABITh THM JIIOISIM, SIKI CTPaXKIAlOTh
IHIMBITyaJIbHOIO HEMEPEHOCHMICTIO JIAKTO3U. Y KO3MHOMY MOJIOII MICTHTBCS HyKe
BEJIMKA KiJIbKICTh MOBHOLIHHUX TBapHUHHUX OUIKIB, KHPiB, MiHEpaJiB 1 MiKpOeJIeMeH-
TiB, SIKi CIPHATINBO BIUIMBAIOTH HA OOMIH peuoBHH. BijKM i KHMpPH KO3HMHOTO MOJIOKa,
yepes OyI0By MOJICKYJI IIUX PEUOBHH, JIETKO 3aCBOIOIOTHCS B OpraHi3mi JironuHu. Buco-
KOTEXHOJIOT14HI XapuoBi MPOIYKTH Ha OCHOBI KO3WHOT'O MOJIOKA, CUPHU Ta iHII OiJIKOBI
MPONYKTH, MOXYTh 3a0€3MEUnTH palioHalbHe, MOBHOIIIHHE 1 3JI0pOBE XapuyBaHHS
HaceneHHs. Crenudika Ta CTPyKTypa OLIKOBOTO 1 KHPOBOTO KOMIIOHEHTa KO3HMHOTO
MOJIOKA CIIpHSI€ iX KpamoMy 3aCBOIOBAHHIO OPTaHi3MOM JIIOAMHU Ta 3yMOBIIOE JIKY-
BaJbHI €(EeKTH IIiJ Yac TaKUX 3aXBOPIOBAaHb SK Pi3HI BHIM XapdoBoi ajeprii, aHemil,
TyOepKynp03y Tomo. CKitaz KO3HHOTO MOJIOKA HiIIOCTITHAX TBAPHH Y HAIIUX JOCIi-
JDKEHHSIX HaBeIEHO B TA0I. 2.

Tabmurs 2
Cknaa Mos1oka noMmicHux ko3emarok F1 npu cxpemyBaHHi
3 nanoM Torren0yp3bkoi nopoau
l'[opozla KO03€MaTOK
IMoka3HUKH —

Kopcukancbka Aubnilicbka 3aaHeHCcbKa
Kup,% 5,32+0,765 6,22+1,005 6,44+0,830
Binok,% 3,10+0,070 3,22+0,055 3,32+0,015%*
Jlaxro3a,% 4, 95+0,105 5,14+0,083 5,29+0,045%*
C3M3,% 9,17+0,195%* 8,57+0,155 8,95+0,065+
HlinpHicTH 1,030+1,095 1,030+0,200 1,030+0,855

Hpumimka: *—P>0,95; **— P>(0,996 — pisnuys mio nOKA3HUKAMU KO3eMamokK 3aaneH-
cvkoi i Kopcukancvkoi nopio;

+ — P>0,95 — gipocionicme pizHuyi misc nokasHuxamu xkozemamok 3aanencokoi i Anb-
niticbKoi nopio.

3a BMICTOM CKJIaJIOBUX MOJIOKA y IMiJIOCTIIHUX KO3EMaTOK Oyila BiMideHa JesKa
BigMiHHICTE. Tak, MoMoOKo Ko3eMarok KopcukaHCHKOI MOpOAM Majio MEHIIHHA BMICT
JKUPY MTOPIBHSIHO 3 MOJIOKOM KO3eMaTOK AJbIIiChKoi Ta 3aaHeHChKOI mopin. OTxe, 3a
BMICOM JKHPY Y MOJIOIII TIOMiCHI 3aaHEHChKI KOHEMATKH MEePIIIOro MOKOIIHHS, Ofep KaHi
BiJl IPOMKCIIOBOTO CXPEIIyBaHH 3 AoM TorreH0yp3bKoT HOPOIH, IEPEBaXKAIN POBEC-
HUIIb, HAI[AJIKIB MaTepiB AJIbITiiicbkoi moponu Ha 0,22 abcomoTHUX abo Ha 3,5 BijHO-
cHux Binmcotku (P<0,95), a HamankiB MarepiB Kopcukanchkoi mopomu — Ha 1,12 abco-
moTHHUX a0o0 Ha 21,0 BimHOCHUX Bincotku (P<0,95). IlepeBara ko3eMaToK ANbIiHCHKOT
MOpony Haj poBecHHUISIMH KopcukaHchkoi mopoan Oyna HE BipoTigHA i CTaHOBHIIA
0,9 abcomoTaux a6o 16,9 BiIHOCHMX BiJICOTKH.

3a BMiCTOM OiJIKa CyTTeBOI pi3HHI HE BiMiueHO, aje Haii0inpmmit fioro BMIicT OyB
y MOJIOIII KO3eMaToK, HAIaJIKiB MaTepiB 3aaHEHCHKOI TOpoaH, a HaiiMeHmi — Kopcu-
KaHChKOi opoau. Haiaaku MarepiB 3aaHeHCHKOT MOPOIH MaJH OiIbINUEN BMICT OiJKa,
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HiX AJsbmilickkoi opoau Ha 0,1 abcomroTHux abo 3,1 BimHOCHUX BigcoTku (P<0,95),
a TOpiBHAHO 3 HamraakamMu KopcrkaHchKoi mopoau BinnoBigHo Ha 0,22 aOCOMIOTHUX
1 7,1 BigHOCHUX BigcoTku (P>0,99). Pi3Huus 3a BMicTOM Oifika y MOJOLI KO3€MaTOK
Anpriiicekoi 1 Kopcukarcbkoi nopia cranosuia 0,12 abconroraux abo 3,9 BigTHOCHUX
Bigcotku (P<0,95).

3a BMICTOM Y MOJIOLI JIAKTO3H, HAIIAAKH MaTepiB 3aaHEeHCHKOT MMOPOIU MepeBaKaIn
POBECHHUIIb, OICpP)KaHUX BiJl MaTepiB Anbmilickkoi mopoau Ha 0,15 abcomoTHrX abo Ha
2,9 BigHocHux Bincotku (P<0,95), a mopiBHSAHO 3 HamaakaMu MarepiB KopcukaHChKOT
noponu — Ha 0,34 abcomorHux abo Ha 6,9 BimHOCHUX BigcoTku (P>0,95).

C3M3 — 1e cyxuil 3HS)KUPSHUH MOJIOYHUH 3aiuIoK. J[o HOro ckiiaay BXOIATH yci
KOMIIOHEHTH MOJIOKA, 32 BUHITKOM BOIH i sxupy. Bmict C3M3 y Moo CBITYHTh PO
Horo HaTypallbHICTb. Y 3B 3Ky 3 IHAMBIIyalIbHUMH OCOOIUBOCTAMHU Ta YMOBaMH TO/IBII
CaMHITb PI3HUX BUIB, OTPUMAHE BiJl HUX HaTypaJbHE MOJIOKO MOXE MICTUTH Pi3HY KiJIb-
Kictb C3M3, ane He MeHIIe 8% 3a 3aralbHONPUIHATAMI HOpMaMH. Y KO3eMaTOK Iep-
IOTO MOKOJIiHHI, OIep>KaHHUX BiJl IPOMHUCIIOBOTO cXpelyBaHHs, BMicT C3M3 komnuBaBcs
B Mexax 8,57 — 9,17% 3 HallBUIIIMM [TOKa3HUKOM y Ko3emarok KopcukaHncbkoi nopoau,
a HaliMeHIMM — Aubnidicekoi mopomau. Kozemarkn KopcrkaHChKoi Topoan 3a BMICTOM
y moroui C3M3 nepeBakany poOBeCHULb 3aaHeHCHhKOT mopoau Ha 0,22 abcomoTHUX abo
2,4 BinHOCHHX Bincotku (P<0,95), a Anpmiiickkoi mopoau — Ha 0,6 abconMOTHUX abo
7,0 BimHOCHUX BifcoTku (P>0,95). Piznuis 3a BMmictom C3M3 y Mool ko3eMarok 3aa-
HEHCbKO1 1 AbiiickKkoi mopia Oyna Ha piBHi 0,38 abcomroTHuX abo 4,4 BiTHOCHHX Bij-
cotku (P>0,95) Ha kopuCTh KO3eMaTOK 3aaHeHChKO1 opoau. II[UTbHICTh MOJTOKa Ko3eMa-
TOK JIOCTIDKYBaHUX MMOpij Oyjia Ha OMHOMY piBHi 1 ctaHoBmia 1,030.

BucHoBkm.

1. 3a 0JJHAKOBOI TPUBAJIOCTI JIAKTAIIHOTO TEPiOAy MOMICHI KOHEMAaTKH TIEPIIOTO
MOKOJNIHHS 3aaHEHCHKOI IIOPOIH TIePEBaXKalll POBECHUIb, HALAIKIB MaTepiB AJbITiii-
CBKOI MOPOIM 32 HaJoeM MoJloka Ha 47,3 kr abo 7,0% (P>0,99), a poBecHullb, HAIAAKIB
Kopcukancpkoi mopoau — Ha 150,79 kr abo Ha 26,3% (P>0,999).

2. 3a BMICTOM JKHpY Y MOJIOLI HEBIPOTiTHY IIepeBary Mallil KO3eMaTKu 3aaHeHCHKOT
MOPOJHU TIOPIBHSIHO 3 POBECHMIIMH AmnbIiiicbkoi mopomu Ha 0,22 abcomoTHHX abo
3,5 BIJTHOCHUX BIJICOTKH, a HaJa poBecHHIIMU KopcukaHchkoi moponyu Ha — 1,12 abco-
motHuX a60 21,0 BimHOCHUX BifncoTku. Kozemarku AJbMiiCHKOT TOPOAN MaIy O1TBIIHIA
BMICT Jxupy y Moo, Hix Kopcukancrskoi nopoau Ha 0,9 abcomoTHux abo 16,9 BigHo-
CHUX BIJICOTKH.

3. ITomicHi K03eMaTKu 3aaHEHCHKOI OPOM MaJld OUTHIITHI BMICT OiJIKa y MOJIOII,
HiXk poBecHuUIli AunbIiiickkoi nopoau Ha 0,1 abcomoTHUX a60 3,1 BiTHOCHUX BiICOTKH,
a HiX poBecHuIli Kopcukancbkoi mopomu — Ha 0,22 aGcomotHuX abo 7,1 BiAHOCHUX
Bigcotku (P>0,99). Mix nomicHuMu ko3eMaTkaMu Anbmikicbkoi 1 Kopcukancbkoi mopin
HEBipoTiIHA Pi3HUII 3a BMicTOM Oinka craHoBmia 0,12 abcomrotHux abo 3,9 BimHOCHUX
BIZICOTKH.

4. Hait6inpmuid BMICT J1akTo3u OyB y MOJIOLI MOMICHMX KO3€MaTroK 3aaHEHCHKOI
MOPOH MOPIBHAHO 3 POBECHUIIMH AJbIilichKoi 1 Kopcrukancbkoi mopin. [lepeBara Hax
poBecHuisiMu KopcrkaHcbkoi mopoau cranoBwia 0,34 aGconmoTHux abo 6,86 BigHO-
cHuX Bincotku P>0,95, a Han poBecHuussMu Anbnilickkoi moponu — 0,15 abcomoTHUX
a60 2,92 BigHocHUX Bimcotku (P<0,95. Pi3HuIls 3a BMicTOM JIaKTO3U Y MOJIOII ITOMicC-
HUX BiBIleMaTOK Anbmiiichkoi i Kopcukancbkoi opia Oyna Ha piBHi 0,19 aGcomoTHUX
abo 3,83 BigHocHux Bifcorku P<0,95).

5. Cepen mOMiCHHX KO3€MaTOK JOCIIIKYBaHHUX NOPia HaiOumemmii BMict C3M3 GyB
y MoJTo1i peacTaBHIIb KopcnkaHCEKOi TOPOAH 1 TEpeBHUIyBaB MOKa3HUKU POBECHUIID




TBapHHHHUIITBO, KOPMOBHPOOHUIITBO, 30epexKEHHS Ta IIepepoOKa... |

| 213

3aaneHchKoi moponu Ha 0,22 abcomoTHHX a0 2,4 BimHOCHUX BijncoTku P<0,95, a Anb-
nificekoi mopoau — Ha 0,6 abconroTHUX abo 7,0 BigHOCHUX BigcoTku P>0,95. IinpHICTH
MoJI0Ka OyJa oHaKoBOO 1 ctaHoBmiaa 1,030.
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B cmammi posensinymi numanns cmanogienuss 0eKopamugHoi akeaxyibmypu y ceimi ma
6 Vkpaini, HaeedeHo THGOpMAYito NPo OCHOBHI KpAiHU BUPOOHUKIE OeKOPAMUBHOI AKEAK) b~
mypHoi npodykyii. OyineHo ce8imosi meHOeHYil KyIbmugy8anus 6000pocmetl, 0OHUX POCIUH,
Kopanie, 4epegoHo2ux ma 0eKopamusHux pub, HagedeHo codisapmicms ma puHoOUHy 8apmicms
00HO020 Kinocpama npodykyii axeaxyrvmypunux nionpucmcms. IIpogedeno eusuenns acop-
mumeHnmy npooykyii dekopamugHoi akeakynvmypu na punky Vkpainu 3a 2021-2023 poku 3a
npooogonvuumu ceemenmamu. OYiHeHo PiBEHb CNOANCUBAYLKUX 3ANUMIG HA NPOOYKYII0 OeKo-
PAMUeHOI aKeakynemypu 3a pisHUMU Ce2MeHMAaMu, HageoeHo nepenix HAlbinbu NONYIAPHUX
6U0i6 ceped cnodicusauis eiopobionmis. Hadarno ix nepenix, max HaubiibuwL NONYIAPHUMU 800~
HUMU pocIuHamu Onis akeapiymis €: Anyoiac, Asancokuii mox, Enooesa, Kywup, Piyuia, Banic-
Hepis, Ambynis, Inoiticbka nanopomo, Liepogina, Knadogopa, ceped uepesonocux Hatibine-
WUM NONUMOM KOPUCMYIOMbCA: pagnuk Amnynapia, pasiux Mapiza, pasnuk Menania, pagiux
Hepemuna, pasnux Poeamuii, paenuk Tinomenanis, pasnux @iza, pasnux Xenena, Pasnux [Llun
0bs8011a, MPAOUYTUHO NONYIAPHUMU 3anuwaromscs oekopamusHi pubku Ckanapii, Bapbycu,
Tempu, Meuunocyi, ITienuxu, Appuxarcoxi yuxniou, Patodyscnuyi, Ieyinii, ITieoennoamepu-
kaHncoki yuxaiou, Hawio, Comu xopuoopacu, Acmponomycu, [uckycu, I'vpami, I'vni, Ilapuesi
koponu, boyii, 3onomi pubxu, Moninesii, Pazbopu, Jlobeo, Anicmoepamu, Jlaniycu, Tepreyil,
Heonu, ceped Hosux eenHo MoOugikoganux 0eKopamueHux puboK 8enuKkum HONUMOM KOpUC-
mytomucs popmu Iogiu.

Buceimneno incmpymenmu nonynapuzayii 0exopamueHoi aKeaxkylibmypu Ha OH-1AUH Nio-
waoxkax ma mpaouyiuHumu ingopmayitinumu 3acobamu. OnUCano WsAXU RONYIAPU3AYii 0eKo-
PamugHol akeaKyIbmypu K 2any3i HapOOHO20 20CROOAPCMEA Y 0CEIMHbOMY NPOCHIOPI, HABEOEHO
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Memoou pobomu 3 WUPOKUM 302AN0M, 30KpeMA Y 3aK1adax OOUKIIbHOT 0c8imu, 3aK1aoax cepeo-
HbOI 0C8Imu, 3aK1A0AX NO3AWKIILHOT 0C8IMU, 3aK1A0AX NPOGecitinoi oceimu.

Knrwwuosi cnosa: oexopamuena axkeaxyivmypd, pUHOK, 2iOpobioHmu, 0eKopamueui puou,
6000poCMmi, YepegoHozi, Kopaiu, 0ceima.

Matkovska S.1., Ishchuk O.V., Kovalchuk I.1., Svitelskyi M. M., Sliusar M.V. Modern trends
in the development of decorative aquaculture

The article examines the development of decorative aquaculture in the world and in Ukraine,
provides information on the main countries producing decorative aquaculture products. Global
trends in the cultivation of algae, aquatic plants, corals, gastropods, and ornamental fish are
assessed, and the cost price and market value of one kilogram of aquaculture products are
given. A study of the assortment of decorative aquaculture products on the market of Ukraine
for 2021-2023 by food segments was conducted. The level of consumer demand for decorative
aquaculture products by various segments is assessed, and a list of the most popular species
among consumers of hydrobionts is given. A list of them is provided, so the most popular aquatic
plants for aquariums are: Anubias, Javanese moss, Elodea, Kushir, Riccia, Valisneria, Ambulia,
Indian fern, Hygrophylla, Cladophora, among gastropods the most popular are: Ampularia
snail, Marisa snail, Melania snail, Neretina snail, Horned snail, Tilomelania snail, Phiza snail,
Helena snail, Devils thorn snail, traditionally popular ornamental fish are Scalaria, Barbus,
Tetras, Swordfish, Cockerels, African cichlids, Iris, Pecilia, South American cichlids, Danio,
Corridor catfish, Astronotus.. Tools for popularizing ornamental aquaculture on online platforms
and traditional information media are highlighted. Ways of popularizing decorative aquaculture
as a branch of the national economy in the educational space are described, methods of working
with the general public are given, in particular in preschool education institutions, secondary
education institutions, extracurricular education institutions, vocational education institutions.

Key words: ornamental aquaculture, market, hydrobionts, ornamental fish, algae, gastropods,
corals, education, aquarium.

IHocTanoBka npodJemu. /lekopaTuBHa aKkBaKyJlIbTypa JTOCHTb MOJIOIHMMA, BETHKHIMA
Ta MEePCIEeKTUBHUN Oi3HeC Il 6ararboX KpaiH CBITY JigepaMu sikoro € Slmowis, [Hmis,
Kuraii, kpainu [liBnennoi Amepuku, ABctpaiis, [liBneHHO-AdpHuKkaHCchKa pecyOika.
Cepen kpain €Bponeicbkoi CIIUIBHOTH [Ied HalpsiM HalKparie po3BuHeHui y Yexii [7].
[MepeBaxkna 6inpmIicTh MTpoAyKIii — 80% BUpOOISIETHCS HA epMax, ITOCTaYaHHIM IIPH-
POAHBOT MPOAYKIIT 3aliMaroThes kpainu Adpuku ta [liBnenHoi Amepukun. Jlns [aaoHe-
3ii, Kurato Ta ABcTpaiii B AeKOpaTHBHIN aKBaKyJIbTYpi BaXKINBE 3HAYCHHS Ma€ PUHOK
BOZIOPOCTEH SIKi BUPOIIYIOTHCS 3 METOIO CTBOPEHHS IiJJBOAHUX CaJliB; MOIIUPEHA iHIY-
CTpisl KyJIBTUBYBaHHS KopalliB B [HnoHe31i Ta kpaiHax THx00KeaHCHKOTO periony [7, 8].
IIpoxyxkiiisi AeKOpaTUBHOI aKBaKyIbTypH EKCIOPTYeTbca y moHan 200 kpaiH cBity.
PuHOK feKOpaTUBHOI aKBaKyJIbTYPH TaKOXK HassBHUHM B YKpaiHi, IKHH XapaKTepU3YyEThCS
MEBHUMH OCOOIMBOCTSAMH Ta PO3BUBAETHCS OcTaHH1 70 POKiB.

AHaJii3 ocTaHHIX HocaixxKeHb i myOaikanii. CBITOBUI pUHOK JEKOPATHBHOI aKBa-
KyJIBTYpH CIPSIMOBAHWI Ha BHPOIIYBAaHHS JECKOPaTHBHUX PHO, BONOPOCTEH, KOPAIB,
0e3xpeOeTHUX, MOJIFOCKIB, PENTHIIIN Ta TUTa3yHIB Y MPICHUX 1 COJIOHWX BOJAAX, V Bij-
KpUTHX (CaakoBi (pepMH) Ta YCTaHOBKAaX 3aMKHEHOTO BOIOIIOCTAUaHHS, OXHAK BHUPO-
IIyBaHHs B IITyYHUX YMOBAaxX HE 3aJI0BOJIBHSE TIOTPEOH PHHKY Y MOBHOMY 00cs3i [3, 7].
[TpomoBxXy€eThCS BUIJIOBIIOBAHHS JIEKOPATHBHUX pUO Ta BHIO0OYBaHHS EK30THYHHX
MOJTIOCKIB, BOZOPOCTEH! 1 KOpajiB y MIPUPOIHUX apeajiax iX iCHyBaHHS, 10 IPU3BOIUTH
JI0 BUCHAXXEHHSI MOMYJIALIN Ta 3HUKHEHHS PIAKICHUX BUAIB y Mukiit nmpuponi [1]. Ha
CHOTO/IHIIIHIN JIeHb BUKOPUCTAHHS CYYaCHUX TEXHOJIOTIH Ha/la€ MOXKIIUBICTh BUPOIILY-
BaTH O:113bK0 200 BUIB OKEaHIYHMX Ta MOPCHKHX BHIIB IEKOPATUBHUX pUO Ta OIU3BKO
900 BuaiB AeKOpaTHBHUX PUO MELIKAHIIIB MPICHOBOAHMX BoAoiM. BopHouac y nukii
MpHUPOAL HamiuyeThes moHan 1800 nexopatuBHUX BUAIB puod [3, 10].

IToniOHa TEHICHINIS CIOCTEPIraeThes MPU KYJIBTHBYBaHHI KOPAJIiB, 30KpeMa, JIUIIE
150 BuniB xyneTHBY€ETHCs 3 2000, 0 BUKOPUCTOBYIOTHCS B aKkBaKynbTypi. Ha choromni
BigoMo 720 BuaiB 6e3XpeOETHUX, SKI YTPUMYIOTHCS SIK I€KOpaTUBHI BUIHU, Ou3bko 100
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3 HUX BUpoIyeThes [3]. IcHye icToTHA pi3HMIS Y cO0iBapTOCTI MOPCHKOI I€KOPATUBHOT
aKBaKyJBTypH Ta TMPICHOBOIHOI IO BUPOINYETHCA Ha (hepMax, 30KkpemMa coOiBapTiCTh
KijorpaMmy Mopchkoi mpoxykmii monax 1000 momapis, a coOiBapTicTe MPiCHOBOXHOT
JICKOPATUBHOI aKBaKyJLTypH B cepeaHboMy cTaHoBUTH 400—600 monapiB, BomHOYAC
co0iBapTICTh MPOMHUCIIOBOT aKBaKyIbTypH Jume 15-20 monapis 3a Kijorpam.

BupoiryBaHHs 1eKOpaTHBHOI aKBaKyJIBTYpH B YKpaiHi € IMPeporaTHBOIO JTHOOUTE-
JiB-akBapiyMicTiB [4], TOMy BHBUCHHS aCOPTHMEHTY, IO NPEICTABICHUH Ha PHHKY
JEKOPaTUBHOI aKBaKyJIBETYPH Ta OCOOIMBOCTEN CIIOKMBYMX 3aIUTIB B YKpaiHi € aKTy-
aJbHUM ITUTAHHSM.

IMocranoBka 3apaanns. Metoro Hamoi po6oTH OyJ0 BUBYCHHS aCOPTUMEHTY AEKO-
paTUBHOI aKBaKyIbTypH HA PHHKY Ta HaIaHHS XapaKTePUCTHK METOJaM IOy IsIpu3ariii
1 IOIMUpPEHHS JEKOPATHBHOT aKBaKyIETYpH B YKpaiHi.

Bupuenns nuranss nposoxmy 3 2021 o 2023 poku BUKOPHCTOBYIOUH aHANITHYHI
METOIH OCTIIKEeHb, Y3aralbHEHHS Pe3yabTariB MoBOMIH Y 2023 polli BUKOPUCTOBY-
FOYH 3araJIbHOTIPUHHATI METOIUKY.

BukJian ocHoBHOro marepiajy. Ha cydacHOMy pUHKY NEKOpPAaTUBHOI aKBaKyJb-
TypH B YKpaiHi JOMiHy€ IPOIYKIIisl IHO3EMHUX KOMITaHii, OCKUIBKH, SIK IPABIIO, BOHA
ceprudikoBaHa Ta Ma€ OLIbLI BUCOKY AKicTb. HaToMicTh BiTYM3HSIHA MPOIYKLIiSA BUPO-
IIYEThCA, SK MPABWIO, B YMOBax JlabopaTopiii HAyKOBHUX YCTAaHOB ab0 y MPHBATHUX
PO3ILTIAHUKAX aMaTOPCHKOTO XapakTepy. Benuki miinmpueMcTBa 3 BUPOLYBaHHS Ta pO3-
BEJICHHS JICKOPATUBHOT aKBAKYJIBTYpH B YKpaiHi BiJICYTHI.

Ha BITYM3HSHOMY PHHKY aKBapiyMICTHKH Ta aKBAaCKCHIIHTY MPENCTABICHO MOHAJ
300 BuIiB BOMOpPOCTEH, MEpPEBaXKHA OUIBIIICTh 3 SKHX BUPOIILYETHCS HA HEBEIMKHX
MPUBATHUX MiAMPUEMCTBAX abo NoOuTeNsIMU-akBapiymicTamu. Ha puHKy 31e01bI1e
MepeBaXaroTh BUIM JUIS MPICHOBOJHKUX aKBapiyMiB 3 BUCOKHM PiBHEM aJanTalliiHUX
BiactuBocted. HaiiGinbin nmomynsipui 10 BUAIB pOCIWH ISl JEKOPAaTHBHHUX aKBapiy-
MiB, 32 BEPCI€I0 CAaHTIB 3 OH-JIAWH MPOJIAXiB [9], 110 KOPHCTYIOTHCS BUCOKHM ITOTTUTOM
Ha PUHKY YKpaiHu mpezcTaBieHi y Tadnumi 1. Takoxk MOMUTOM KOPUCTYIOThCS PACKH,
BEJIMKI 3aITUTH Ha 11 POCIIMHH 3yMOBJIEHI HEBUCOKOIO BapTICTIO Ta HEBUOATIHBICTIO TIPH
yTpUMaHHi.

Tabmuns 1
BujoBa cTpykTypa HalinolmupeHilux Bogopocrei
AJIs J€KOPAaTUBHOI AaKBAKYJbTYPH

YMOBH yTPUMAHHS
Hasea °C pH/GH Csitiio, Br/a1 | KopetkicTs Boau
6.0-7.0 | 7.2-8.5
Amnyoiac 20-28 + ~ 0.4 2-15
SIBaHCHKHIT MOX 22-27 + ~ 0.6 2-15
Enonest 16-24 ~/+ + 0.5 0-15
Kymmp 24-26 + ~ 0.5 3-15
Pivygist 22-29 + ~ 0.7 2-10
Bauicuepist 18-32 + - 0.5 4-20
AmMOymist 24-28 + - 0.5 5-15
[Hnificbka mamnopoTh 22-25 + - 0.4 0-6
Tirpodina 20-30 + ~ 0.3 2-15
Knagodopa 18-24 + ~ 0.3 2-20
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INomynsapHICTh YePEeBOHOTUX Ta Oe3XpeOeTHUX TBAPHH JOBOJII BHCOKA Cepell aKBa-
piymictiB Ykpainu. BogHouac acOpTUMEHT MpeCTaBICHUI Ha pUHKY JOBOJII 0OMexe-
HUI Ta MPEACTaBICHUI TePEBAKHO MPiCHOBOIHUMHE BUAaMHU. MOIIOCKH [UIT MOPCHKUX
aKBapiyMiB, SIK NPaBUJIO, 3aKyMOBYIOTHCS IIiJl 3aMOBJICHHS OJWHUYHUMH MapTisiMU
Yy 3aKOpJOHHUX BUPOOHWKIB a00 OTPUMYIOTBCS OpTaHi3aIliiMH Bill MIKHAPOIHUX
(OHIIB 3 HAYKOBO-HABYAIBHOIO MeToro. [IpruKiIagamMu Takux 3aMOBIICHb MOXYTh OyTH
KOJEKIIii OKeaHapiyma, My3er0 Mey3,Ta 30omapky y Mmicti Kuesi. Ha croromni 3Hauny
MOMYJISIPHICTh MAIOTh PABJIMKH, SIKI € caHiTapaMu akBapiyMiB. /1o 10 HaimomyspHIiImx
Ta 3aTpeOyBaHUX BUIIB 0e3XpeOEeTHUX IEKOPATUBHOI aKBaKyJAbTYpH [S5] BiIHOCATHCS
YepeBOHOT1 (Tabnuns 2), SKi MaroTh BUCOKHH PiBEHb NMPHCTOCYBANBHUX Ta aJalTalli-
HWHUX peakIii.

Tabmurs 2
BunoBa cTpyKTYpa 1eKOPATUBHUX YE€PEBOHOTHX
1[0 BUKOPHCTOBYIOTHCS B aKBaKYJIbTYpIi
Exouioriuni ocodauBocTi
Hazsa 06’ em
Boau Ha 1 XapuyBaHHA CymicHicTs | Po3MHOKeHHS
0COOMHY/JT
PaBiux Amnynspis >10 PEIUTKHU, POCIUHU MUpHI KOHTPOJIbOBaHE
PaBnuk Korymika >10 peuTku MHpHI HEKOHTPOJIbBaHE
PaBnuk Mapiza >20 PELITKU, POCIUHU MHUpHI KOHTPOJILOBaHE
PaBiuk Menanis > PELITKY, OpraHiuyHUi .
>15 MUpHI HEKOHTPOJIbBaHE
TPYHT
Pasnuk Hepernna >8 BiZIMeEpIIi pOCINHA MHUpHI KOHTPOJbBAaHE
Papnuk Porarmit >10 BiZIMEpII POCINHA MHUpHI KOHTPOJbBAHE
Papnuk Tinomenanis POCITHHH, PEIITKH,
>20 TBapUHHI KOPMH arpecMBHi | KOHTPOJIbBAHE
Juis puo
Papnuk ®iza >10 pocnuHH, ikpa pud arpecuBHi | HEKOHTPOJIbBaHE
Papnuk Xenena S PAaBIMKH, TBAPHHHI .
>20 arpecuBHI | KOHTPOJIbBaHE
KOpMH U1 puO
Papnux [Inn tusBona >10 PEIUTKH, MOXH MUpHI KOHTPOJIbBAHE

OCo0IHBICTIO PO3MOBCIOKEHHS paBiuKiB KoTymika, paBmukiB MenaHis, paBIuKiB
®i3a € iX HEKOHTPOJIbOBaHE po3MHOKeHHs. Hampukian pasnuku Kotynika po3MHOXY-
FOTBCS IIBUJIKO Ta JIOBOJII YacTO MOTPAIUISIOTH JI0 aKBAPiyMiB MEPEBAKHO MPH ITOKYTIIT
BOJHUX POCIIMH, 3a3BUYall BOHH € HeOa)KaHNMH MEIIKAHISIMH. 3 METOI KOHTPOIIO
KiJIBKOCTI PaBIMKIB 3 HEKOHTPOJIHOBAHUM PO3MHOXCHHSIM JI0 aKBapiyMy IiJCEISIIOTh
paBIIMKiB XeJIeHa SKi MO1al0Th HeOaXKaH1 BUIY PABIHKIB, 3aBISKA TAKUM ETOJOTIYHIM
0COONMBOCTAM LicH BU HaOyBae MOMYJSIPHOCTI HA PHHKY JEKOPATHBHOT AKBaKYJIBTYPH.

Ha croromni 3HayHa pi3HOMaHITHICTh JEKOPAaTUBHUX 0e3XpeOeTHUX TOCTYITHA IS
CIIOXKMBAYIB 3aBJISIKU MPSIMi¥ TOPTiBiIi (Mara3uHu, pUHKH) Ta OH-JIAIH TOPTiBIi (TOProBi
CalTH, eJIEKTPOHHI CNIJILHOTH Ta Mara3uHu).

CerMeHT 3 MpoAaxiB JICKOPATUBHUX TiIpOOIOHTIB, 30KpeMa TaKHX SK depernaxH,
MOPCBKI 31pKH, JTBOCTYJIKOBI MOJOCKH, CKaTH, MOPChKI KOHHKH, TOBOJII OOMEXKCHHUH;
nepeBaXkHa OUIBIIICTh €K30TUYHUX TiAPOOIOHTIB IMIIOPTYIOTHCS 10 YKpaiHH.
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Pi3HOMaHITHICTh JEKOPaTUBHUX AKBApiyMHUX pUO HAa PUHKY YKpaiHH 0OyMOBIIO-
€ThCSI CBITOBUMH Ta €BPONEHCHKAMH TEHACHITISMH, 110 ITOB’sI3aHI 3 CYYaCHUMHU TIepe-
JIOBUMH TEXHOJIOTISIMH T€HHOI iHXkeHepil Ta cenekii. [lomynsapHicTh BUIIB pUOOK, iX
CeJICKIIHUX JIiHIH Ta (OpM 3aJIeKUTh BiJ MOAHHUX TSHJCHIIIH, pa30M 3 THM IONHT Ha
TpamuIiiHI BUIM YTPUMYETHCS HA BHCOKOMY PiBHi. PHHOK JeKOpaTWBHOI aKBaKyJb-
TypH MponoHye noHa 50 BUIIB MPiCHOBOIHUX akBapiymMHuX pub Ta moHan 300 dhopm
1 CeJICKIIMHUX JIiHIH, 110 MOXOAATh BiJl IUKOPOCIHMX Ta aJJalITOBAHUX BHIIB JEKOPATHB-
HUX puOOK. Tak CbOTOHI Ha CBITOBOMY PWHKY JIEKOPATUBHOI aKBAaKyJIbTYpH Haiuy-
eTbes 82 cenekuiini Gopmu I'ymi, monax 45 cenekuitnux gopm [lapueBux Koporis.
Hogi nexkopatnBHi puOKu 3aBO3AThCA 10 YKpaiHu nepeBaxkHo 3 Uexii Ta Kuraro.

TpamuuiiHO MOMYJISPHAMHU HA PHHKY 3aJMIIAIOTHCS] €CTETUYHO NPHBAOIHBI BUAN:
Ckanspii, bapOycu, Terpu, Meuunocui, [TliBauky, Appuxanceki nuxiiay, Painyxxumi,
[eninii, [TiBnerHOamMepukanchbki uxiiau, lanio, CoMmu kopuaopacu, ACTpOHOTYCH,
Huckycu, I'ypami, I'ymi, [Tapuesi koporu, Bomii, 3omoti pubku, Momninesii, Paz6opw,
Jlo6eo, Amicrorpamu, Jlsmiycu, Tepuenii, HeoHu, OcKilbku BOHHM MalOTh BHUCOKHIA
PpiBEHB KUTTE3AATHOCTI, akliMaru3allii Ta aganraiii [10]. Cepen cydyacHUX BUJIIB MOITY-
JSpHAMU € puOKku [modir, ski oTpuMaHi BiJ reHeTUYHUX Monmubikamnii Jlanio, bap-
oOyciB, Jlabeo, Tepueniit. [lepeBaxkHO A MX BUIB JEKOPAaTHBHHUX pUO Ta IX celek-
MIAHUX JIIHIA pO3pOOMSIOTHCS TAOMHIN CyMiCHOCTI MPICHOBOAHHUX aKBapiyMHUX PHO
(puc. 1), BUBYarOTHCSI BUIOBI OCOOIHMBOCTI YTPUMAaHHS Ta POSMHOKEHHS, XapuyBaHHS
Ta JIIKyBaHHA, M1 10MPaAOTHCS BOIHI POCIMHH, CITiBMEIIKAHIII Ha KIITAJIT PaBJIUKIB, TEX-
HiYHI 3ac00u 3a0e31neueHHs KOM(OPTHOTO iICHYBaHHI B aKBapiyMax Ta JeKopailii.

= — SIRTRURTRTETAE TR @ Nopanyn woao AOrnRay 3a T
= XapakrTepurcTrKa akBapiym. ..

# iak bono odessa ua
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!
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CyMICHICTE 3010TMX pubOK. ..
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Puc. 1. [Ipuxnaou mabauye cymicHocmi npicHOBOOHUX AKBAPIYMHUX pud
(¢pomo 3 inmeprem-docepen [6])
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JlexopaTuBHi puOH SIKi MEUIKAIOTh ¥ COJIOHUX BOJAX Ta MOTPeOyIOTh CHelialbHUX
YMOB YTPHMaHHS MalOTh OOMEKCHH MONUT Ha PUHKY AEKOPATHBHOI aKBaKyIBTypH
B YKpaiHi Ta 3aBO3ATHCS 10 KOJEKLiil 300MapkiB, OkeaHapiyMiB Ta MOPCHKHX aKBa-
piyMiB Ha 3aMOBJICHHS, B KOJEKIISIX 3HAXOAATHCS HepeBaxxHO puOKu KioyH, puOku
[Manyra, pubku Xipypr, Tutanosuii cnimaopir, pudku Kaxan, YKosra Mypena, puOku
Imneparopcekuit AHrenn.

OKpeMHM CErMEHTOM PHHKY JICKOPaTUBHOI aKBaKyJbTypH € BUPOOHHUIITBO KOPMIB,
oOJaHaHHS Ta JCKOp JJIs aKBapiyMiB, OacelHIB, ITYYHUX BOIOWM Ta OKEaHapiyMiB.
Hapasi nepeBaxxHa OUTBIIICTS TOBAPIB LIBOTO CETMEHTY 3aBO3UTHCS B YKpaiHy 3 KpaiH
€ppornelicpkoro coro3y ta Kurato.

[Momynsipuzariis JeKOPATHBHOT aKBaKYJIETYpHU B YKpaiHi BiOYyBa€ThCs ¥ NEKITBKOX
HanpsAMKax: HaBYaJIbHO-BUXOBHOMY, X001, (haxoBomy. Benmka KiiabKicTh iH(popmarii
Ipo 00’ €KTH AEKOPATHBHOI aKBAKYJIBTYypPH PO3MILYETHCS Y IHTEpHET-DKEpeIax Ha caii-
Tax TOPTriBEJbHUX KOMIIaHIH, JIe y JOCTYIHIHA Ta 3pydHidl (hopMi crioKHMBadaM HaJa-
€Tbcs iH(pOpMaLisd PO JEKOPATUBHI BUIU aKBAaKYJIbTYypH, iX O10JIOTiYHI, €KOJOTi4HI,
€TOJIOTIYHI 0COOIMBOCTI, HAJIAFOTHCS TOPAJIN MION0 YTPUMAHHS, TOMIBIIi, MPOBEACHHS
PO3MHOXKEHHS (HEpeCTYBaHHs, CIIAPOBYBAaHH:) Ta JOTVIALY 32 IIOTOMCTBOM (MaJIbKaMu)
B YMOBax IITyYHOTO yTpuMaHHA. Taki caldlTH mepeBakHO CIPSMOBaHI Ha TOYATKiBIIiB.
TpagnmitauMu prepenamu iH(opMariii Ta HNOMyIspu3amii AeKOPaTHBHOI aKBaKyJIb-
TYpH € KHHUTH, aJlbOOMH, JTOBIIHHKH Y JIpyKoBaHOMY (opmari [2, 9, 10], y sIKuX HaBO-
JUTHCS. KOpPUCHA 1H(pOpMAIlis ATl aKkBapiyMICTiB K IOYaTKiBI[iB-aMaTopiB, Tak 1 A
npodecioHalis.

PoGota 3 momymspu3anii IeKOpaTHBHOI aKBaKyJIBTypH PO3MOYHHAETHCS 3 TITBMHU
JOUIKITBHOTO BiKy Yy JOLIKUIBHHUX 3aKJIaJaX OCBITH, AITSM PO3MOBiIAIOTH IPO aKBapi-
YMH Ta OCOONHMBOCTI iX (YHKI[IOHyBaHHS. 3aKIaJu CEPeIHBhOI OCBITH CIPSIMOBaHI Ha
MPUPOAHUYI JMCIUIUTIHA: E€KOJIOTIUHI JIilel, IIKOIH, 3aKjIaJd IMO3allKiILHOI OCBITH
(exoJoro-HaTypaIiCTU4HI IEHTPH) HAAIOTh AITSM 3HAHHS PO (PyHKIIOHYBaHHS JEKO-
paTMBHUX aKBapiyMiB Ta JOMOMAraroTh y HaOyTTi HABUYOK JOIVISIY 32 MEIIKAHISIMU
aKBapiyMiB, HEKOPAaTHBHUX BOMOWM. 3aiisi MOMYJISpU3alii AEKOPATHBHOI aKBaKYJb-
TYpH ISl YYHIB HaBUAIBHUX 3aKJIaJ(iB TPOBOAATHCS BUCTABKH JIEKOPATUBHOI aKBaKY/Ib-
TYPH, KOHKYPCH 3 aKBapiyMHOTO apaH)KyBaHHI, aKBaJH3aiHy. Y IHSIMH PO3POOIISAIOTHCS
JOCIIAHULIBKI POOOTH Pi3HUX PIBHIB, K1 MalOTh HAYKOBE Ta NPUKJIAHE 3HAYCHHS.

[Mpodeciiiny ocBiTy akBapiymicTa Hapa3i MOXJIMBO OTpUMATH y 3aKJiafax BHIIOi
OCBIiTH 3100yBaroun (ax 3a TAKUMH CIICIIATBHOCTIMH, K «BomHi 6iopecypcu Ta akBa-
KyJbTypa» 1 «BeTepuHapis», AKi HaJal0Th MOXKJIMBICTh MpodeciiHOT MPaKTHKH Y LAapHHi
JICKOPaTUBHOI aKBaKyJIbTYpH. BopHoUac 3Ha4YHy Hilly 3aiiMalOTh aMaToOpU 3 BHCOKUM
piBHEM TIpodeCiiHIX HABUYOK B aKBApiyMIiCTHII, aKBAJIM3aiHI Ta aKBACKCHITUHTY, SKi
CBOEIO JiSUTBHICTIO TAKOX MPOIAryloTh Ta MOMYISPU3YIOTh IEKOPAaTUBHY aKBaKYJIBTYPY
ceper IMUPOKUX BEPCTB HACEICHHS.

BucHoBkH. [IeKopaTnBHa aKBaKyJIbTypa — Taly3b HApOAHOTO TOCIIONApCTBa IIO
IHTEHCHBHO PO3BHUBA€ETHCS B YKpaiHi, 11 mepcrneKTHUBHICTh Oe33amnepeyHa. PUHOK aeko-
PaTHBHOI aKBaKyJIBTYPH HAIIOBHEHUH MEPEBaKHO NMPOXYKII€I0 iHO3EMHOTO BHPOOHU-
1ITBa. BUCOKMMU CITOKMBYMMH 3aITUTAMU KOPUCTYIOTHCS CENIEKITIHHI JTiHIT Ta TEHETHYHO
MOJM(iKOBaHI AEKOpAaTHBHI PUOKH, BOAHI POCIMHHM Ta PABIMKHU IS MPICHOBOIHUX
aKBapiyMiB.

JlexopaTuBHa aKBaKyIBTypa SIK TaTy3b HAPOTHOTO TOCIIONAPCTBA B YKPaiHi IMOIyJIs-
pu3yeThCs uepe3 3acobu MacoBoi iH(dopmallii, Ha caiiTax BececBiTHROT Mepesxki [HTepHeT,
B JICp)KaBHUX HaBYAJbHHX 3aKJaJlaX Ta aMaTOPCHKUX MalJaHUYHKaX.




Exororis, ixTionoris Ta akBaKyJIbTypa |

| 221

CIIACOK BUKOPUCTAHOI JIITEPATYPU:

1. Bymnik C.B. AkBapiymict-ogarkiBens [Texcet] : HaBd. noci0. / CBiTiana Bacu-
niBHa bynnik, Aunpiii MupocnaBosuy Konocok. Bug. 2-re momosH. Jlyupk : Bexa-
Hpyxk, 2016. 156 c.

2. bypnaka B.A., Kpusuit M.M., Cropomua O.l. [oniBisi €K30TUYHUX TBapHH:
HaBuanbHUN NOCiOHUK. XKutomup : «Ilomiccs», 2012. 358 c.

3. Kononenko P.B., Kononerko I.C., Mymut C.O. TexHiuHi 3acO0U B aKBaKyb-
Typi : mocionuk : KOMITPUHT, 2018. 310 c.

4. MuxuTiok 1., Onenko B. [lomamniit akBapiym. K. : BibiioTeka BeTepuHapHOi
meauian, 2002. 61 c.

5. Ton-10 akBapiymHux paBnukiB i3 Ha3Bamu il poto URL: https://blog.tetra.net/
uk-ua/top-10-akvariumnykh-ravlykiv-iz-nazvamy-y-foto

6. Tabnumi cymicHocTi akBapiymHux pu6 URL: https://www.google.com/search?q
=%EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCjE3NzI5ajBqMTWoAgCwA
gA&sourceid=chrome&ie=UTF-8

7. ®enonenko O.B., [Mapamok T.C., MapenkoB O.M. OCHOBM aKBaKyJIBETYpH:
KyJbTUBYBaHHS MIKpOBOIOPOCTEH Ta Oe3XpeOeTHUX : HaBYAIBHUHN MOCiOHUK. JIHImpo-
NEeTpoBChK, 2014. 44 c.

8. Ximpuercokuit B.K., Ocagunii B.1., Kypuno C.M. OcHOBH TipoxiMii : miapyy-
nuk. Kuis : Hika-1{entp, 2012. 312 c.

9. Hleruenxko I1.I., Mapuentok B.I1., Xantypura M.b. Ariac HOBiTHHK s CTY-
JICHTIB ICHHOT Ta 3209HOI (popMH HaBUAHHS 3 AUCIMILTIHU « OCHOBH aKBapiyMiCTHKH»:
«Pocnuuun akBapiyma Ta maparepapiyma 3a HanmpsamoMm minrotoBku (OC «bakanaBpy)
6.09201 — «Bonni 6iopecypcu Ta akBakyasTypa». Kuis : HYBIII, 2017. 400 c.

10. Hleiikina K.O. Pubku — ex30THKa MiBOAHOTO CBITY. XapKiB: Panok, 2012. 112 c.
19. lllepemertsnes 1. I. AxBapiymni pubwu. K. : Pag. mk., 1989. 221 c.




| Taspiticbknit HaykoBui BicHEK Ne 135. Yactuna 2

222 |

YOK 582.73:581.5
DOI https://doi.org/10.32782/2226-0099.2024.135.2.28

CTIUKICTb 3ENIEHUX HACAQXXEHb AHTPOMNOIEHHUX
NAHOWA®TIB O ATMOC®EPHUX 3ABPYOHEHb
TA BNNAUB IX PO3TALLYBAHHA HA MIKPOKIIMAT

My3uka I'.l. — K.6.H., C.H.C.,

3aesidysay 8i00diny deHOporsoaii ma napkobydigHuymaea,

HaujoHnanbHuti deHdponoeidHuli napk « Cogpiieka» HauioHanbHoi akademii Hayk YkpaiHu
Bana6bak A.B. — k.c.-2.H.,

doueHm kaghedpu ekornoaii ma 6e3neku xummeoisibHOCI,

YmaHcbKul HayjioHanbHUl yHisepcumem cadigHuumea,

C.H.c. 8i00iny deHdporoeil ma napkobydisHuymea,

HauioHanbHuti deHOponoeidHut napk « Cogpiieka» HauioHanbHoi akademii Hayk YkpaiHu
BacuneHko O.B. — K.c.-2.H., doueHm,

3aeidysay kaghedpu ekornoeii ma 6e3neku xummeoisrbHOCMI,

YmaHcbKull HayioHanbHUl yHigepcumem cadigHuymea

Banabak O.A. — 0.c.-2.H.,

npoghecop kaghedpu ekonoeii ma 6esneku xummedisiibHOCMI,

YmaHcbKull HayioHanbHUl yHigepcumem cadigHuymea

loH4ap H.O. — m.H.c. 8id0diny deHOposoeii ma napkobydigHuymea,

HauionanbHuti deHdponoeidHut napk « Cogpiieka» HauioHanbHoi akademii Hayk YkpaiHu
LllegyeHko H.O. — K.e.H.,

doueHm Kkaghedpu ekornozii ma besnexku xummeodisibHOCi,

YMmaHcbKul HayioHanbHUU yHisepcumem cadigHuymea

Y cmammi naeeoeno pezynomamu 00cnioxcenb peyisimMOpHUX 1ACMUBOCHIEl 3eeHUX
HACA0HCeHb CMOCOBHO MIKpoKIimamy ma npogedena oyinka cmitikocmi Cladrastis kentukea 0o
ammocgephux 3a6pyOHeHb 8 yMOBAX AHMPONO2EHHUX AaHOwadmie micma Ymans.

3eneni Hacadxcenns sidieparoms 3HAUHY poib OypepHux, pecyIamusHux i cmabiliz3ayiiHux
efleMenmis, 3HUICYIOMb NOWUPEHHsL MAd He2aMUGHUU MU AHMPONO2EHHUX YUHHUKIG, ONMUMI-
3YI0Mb YMOGU HCUMMSL THOOUHU MA cepedosulye iCHY8aHHs MicbKoi biomu.

Ipu npoeedenni 0ocniodcenv ocobnugocmert QyHKYioHy8anHs ma Gopmy8ants MiKpOKi-
Mamy 3e1eHUMU HACAOICEHHAMU, 30TUCHIOBANU SUMIPU KAIMAMUYHUX NOKAZHUKIG Y HACAOIICEH-
HAX PI3HUX eKOL020-PIimoyeHOMUYHUX ROACI8. [ 6UMIDIOGAHHS MeMnepamypHuX NOKA3HUKIE
BUKOPUCMOBYBANU YUPDPOBULL eeKMPOHHUL MePMOMemp, 801020Cmi NOGIMps — ziepomemp,
wWeuoKocmi gimpy — anemomemp pyuyHul, 018 6USHAYEHHS OCEIMIEHOCMI GUKOPUCTNOBYEAIU
arxememp. JIns oyinku cmidkocmi HAcaoddceHb 00 ammoc@eprux 3abpyoHensb 6i0Oupanu
maxcumanvno pozeuneni aucmru Cladrastis kentukea 6 cepeoniii wacmuni naconie, 3a 00Ha-
KOBUX YMO8 0C8imiieHHs 6 000x eapianmax. Buxopucmoeysanu ¢ppazmenmu nucmia 3 1020
cepeonboi uacmuHu.

YV pesynomami docnioscenv Oynu ompumani oaui enaugy 3eneHux Hacaoxcenv Cladrastis
kentukea na xnimamuuni nokasHuKu niOHamMemogozo cepedoguuyd. 3 ’aco8amo, wo HacaoHCeHHs
Cladrastis kentukea € cmabinizamopamu HA8KOTUWHBLO20 CEPEOOBUA MA BNAUBAIOMb HA Kili-
Mam: 3HUIACYIOMb MmeMnepanmypy nogimpsi i 30L1bULyI0oms 60102iCHb.

AHnaniz oocnioscenv cmitikocmi Cladrastis kentukea 0o 0ii ammocgeprnux 3a0pyoHens noxa-
36, WO Yi POCIUHU OOYLIbHO BUKOPUCTNOBYBAMU 6 03C/IeHEHHI Yepe3 ix cmilKicmb 00 6NIUGY
3a6pyoniooyux pewosut. Pociunu Cladrastis kentukea monepanmui 0o ymoe 3anuneno2o cepe-
008uUWa Ma NIOBUWEHO20 BMICTIY A6MOMPAHCHOPMHUX 24316, 1 NPU YbOMY He 8MPaAYaOms CE010
0eKopamueHicme.

3a pezynomamamu npogedeHux 00CriONHceHb 6YI0 3P0ONEHO GUCHOBKU, WO OAsi NOKPA-
WeHHs CIAHY 03el1eHeH sl AHMPONOEHHUX Nanouwagdmis micm nompibne 30azauents 6UO08020
CKAA0Y 3eNleHUX Hacaodcenb Hosumu eudamu, makumu sk Cladrastis kentukea, éonu cnpusioms
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CMBOPEHHIO KOMPOPMHUX YMO8 O/l THOOUHU (3HUICYIOMb MeMNepamypy nosimpsi i 30i1buyoms
607102iCTb) MA € MONEPAHMHUMU OO AHMPONOLEHHUX BNIUBLE.

Kniouogi cnosa: 3eneni nacaoicenns, aumpono2enui 1anouagmu, exono2o-@imoyeHomumi
nosca, Cladrastis kentukea, MiKpoxkniMamuyHi NOKA3HUKU, AHAMOMIYHA 6YO008A TUCHIKA.

Muzyka H.L., Balabak A.V., Vasylenko O.V., Balabak O.A., Honchar N.O., Shevchenko N.O.
The resistance of green plantations in anthropogenic landscapes to atmospheric pollution and
the impact of their location on the microclimate

The article presents the results of research on the regulatory properties of green plantations
in relation to the microclimate and assesses the resistance of Cladrastis kentukea to atmospheric
pollution in the anthropogenic landscapes of Uman town.

Green plantations play a significant role as buffer, regulatory and stabilizing elements, reduce
the spread and negative impact of anthropogenic factors, and optimize human living conditions
and the habitat of urban biota.

When conducting research on the peculiarities of the functioning and formation of
microclimate by green plantations, we measured climatic indicators in plantations of different
ecological and phytocoenotic zones. A digital electronic thermometer was used to measure
temperature, a hygrometer to measure air humidity, a hand-held anemometer to measure wind
speed, and a luxmeter to determine illumination. To assess the resistance of the plantations to
atmospheric pollution, the most developed leaves of Cladrastis kentukea in the middle part of the
shoots were selected under the same lighting conditions in both variants. Fragments of the leaves
from their middle parts were used.

As a result of the research, data on the impact of Cladrastis kentukea green plantations
on the climatic indicators of the under-tent environment were obtained. It has been found that
Cladrastis kentukea plantations are environmental stabilizers and affect the climate: they reduce
air temperature and increase air humidity.

The analysis of studies on the resistance of Cladrastis kentukea to atmospheric pollution
showed that it is advisable to use these plants in landscaping because of their resistance to
pollutants. Cladrastis kentukea plants are tolerant to dusty environments and high levels of motor
vehicle gases, and do not lose their decorative effect.

Based on the results of the research, it was concluded that in order to improve the state of
greening of anthropogenic urban landscapes, it is necessary to enrich the species composition
of green plantations with new species, such as Cladrastis kentukea, which contribute to creating
comfortable conditions for humans (lowering air temperature and increasing air humidity) and
are tolerant to anthropogenic impacts.

Key words: green plantations, anthropogenic landscapes, ecological and phytocoenotic
zones, Cladrastis kentukea, microclimatic indicators.

IMocranoBka mpodiaemMu. 3eeHi HACAIKCHHS, OCOOIHMBO 3aXMCHOTO 1 peKpeartii-
HO-037I0POBYOTO IPU3HAYCHHS, BIIrpaloTh 3HAYHY poib Oy(epHHUX, PEryIsTHBHUX
1 cTabimi3aniiHUX €JIeMEHTIB, 3HWKYIOTh TIONIMPEHHS Ta HETATUBHUH BIUIMB aHTPOIIO-
TeHHUX YMHHUKIB. BOHH, a TakoX MPUPOAOOXOPOHHI 00’ €KTH, MalOTh BaXKJIMBE peKpea-
1iiiHe, IEKOPaTUBHO-ECTETUYHE, 03I0POBYE, COIIAIbHO-ICTOPUYHE 1 3arajioM KYJIETYpHE
3HAUEHHS VISl HACEJICHHS, ONITUMI3YIOTh YMOBH JKUTTS JIIOMMHH, CEPEIOBHIL iCHYBaHHS
Micbkoi 6iotH [1, 2].

AHani3 octaHHIX aocaigkeHb i myGaikaniil. OcTaHHI OECATWIITTA B CBiTI TeM-
nepaTypa Ta iHIII METEOPOJIOTIUHI MapaMeTPH BINPI3HIIOTHCS BiJ 3HAYCHD KIIIMaTHY-
HO{ HOpMHU. 31 3pOCTaHHAM TEMIIEPaTyPH MOBITPS Y MicTaX, MOBTOPIOBAHOCTI MPOSBIB
XBHJIb TEIIJIAa Ta HOCHIICHHSM OCTPOBY TeIlIa MOXKE ITiBHUITYBATUCS PU3UK BUHUKHEHHS
TerioBoro crpecy [3].

3eneHi Hacap)KEHHS B MicTax MOXYTh CHPHUATH 3MEHILEHHIO €(eKTy MICHKOTO
octpoBy Temra (Urban Heat Island (UHI) — anmi. — e TemmneparypHa aHoMaiis Hax
[EHTPAJIHHOI0 YACTHHOIO MICTa, IO XapaKTepU3YETHCS IMiJBHIICHOIO TEMIIEPATypOIO
MOBITPS, OPIBHAHO 3 mepudepiero), IepeBa BiAIrpaloTh 3HAYHY POJb Y MOKpaIleHH1
MiKpokmiMary [4].

Takok, Ha 3eJleHI Haca/KeHHS ypOOCKOCHCTEMH BIUIMBAE€ aBTOTPAHCIOPT, KA
€ OCHOBHHM JKEepesioM 3a0pyqHEHHSIM MiICT. 3eNeHi HacaKeHHs BUKOHYIOTh (DyHKIIif0
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OPUPOIHOro (MiBTPY: 3aTPUMYIOTH ITWJI, MOTIMHAIOTH YAaCTUHY BUKHUJIIB, 3MCHIIYIOTh
IIyM Ta MiATPUMYIOThH CKOJIOTIYHY piBHOBAry B MicTi [5].

IMopoxusieoto O. JI. 6yno mocmimkeHo 6ionoro-exonoriudi ocobnusocti Cladrastis
kentukea y TlpaBoOepexxnomy Jlicocteny YkpaiHu, BiTHOIICHHS 10 a0ioTHYHHX (ak-
TOpIB CEPENOBUINA, JEKOPATUBHICTh POCIHH Ta OCOOIMBOCTI BUKOPUCTAHHS POCIHH
y o3eneHeHHi [6, 7, 8]. JocmimkeHHs KIIIMAaTUYHUX TTOKa3HUKIB MiIHAMETOBOTO cepe-
JIOBHIIIA Ta aHATOMIuHOI cTpykTypu Cladrastis kentukea B ypOOTEXHOTEHHHUX yMOBax
noTpeOyIOTh YTOYHEHb, TOMY TaKi TOCIIPKEHHSI € aKTyaJIbHUMH.

MeTa nociiTkeHb — BUSBICHHS PETYISTOPHUX BIACTHBOCTEH 3€JICHUX HACAKECHBb
CTOCOBHO MIKpOKIiMary Ta omiHka crifikocTi Cladrastis kentukea no armocdepHux
3a0pyIHEHb B yMOBaX aHTPOIOTEHHMX JIAHAMA(TIB MicTa YMaHb.

Marepianun ta Meroguka gocaimxkeHnsa. O0’ekToMm aocHipkeHHs Oynu aepeBa
Cladrastis kentukea npyroro exonoro-gitoneHotnunoro nosicy (II EDIT — HAII
«Codiieka» HAH Ykpainu) Ta ueTBepTOro ekojioro-ditoreHornaHoro noscy (IV EOIT -
BYJIMYHI HACaXKEHHS MOOJIM3Y LIEHTpa MicTa YMaHb).

3 MEeTOI0 AOCIiIKeHHST 0cOONMMBOCTEH (PyHKIIOHYBaHHS Ta (POPMyBaHHS MIKPOKIi-
Mary 3eJICHIMH HACaPKEHHSIMH Pi3HAX EKOJIOTO-(DiTOIEHOTHYHHUX IOSICIB 31IHCHIOBAIN
BUMIpH KJIIMAaTMYHUX TMOKAa3HHKIB. {751 BUMIpIOBaHHS TEMIIEpaTypHUX IOKa3HUKIB
BUKOPHCTOBYBAJIM II(PPOBUI €IEKTPOHHUI TEPMOMETp, BOJOTOCTI MOBITPSI — Tirpo-
METp, IBUAKOCTI BITPY — aHEMOMETp PYYHHUH, IUIS BH3HAYCHHS OCBITICHOCTI BHKO-
PHCTOBYBAJIHU JIIOKCMETD.

JIis OIiHKK CTIMKOCTI HacaKeHb N0 arMoc(epHuX 3a0pyqHEeHb BiaOUpamn Mak-
cumanbHO po3BuHeHi JucTkU Cladrastis kentukea B cepelHid YacTHHI MAroHiB, IO
3aKiHYMJIM PICT, 3 MiBJEHHO-CXiAHOrO OOKYy KPOHH Ha BUCOTi 2 M 3a OJHAKOBUX YMOB
OCBITIICHHS. B 000X BapiaHTax. BHKOpUCTOByBanH ()parMeHTH JHCTKa 3 HOTO cepe-
HBOI yacTuHU. [lomepedHi 3pi3u JUCTKIB POOWIH 32 JOMOMOTO PYYHOTO MIKPOTOMY.
CepenHe 3HaYCHHS TOKa3HUKIB BUBOAWIH 3 2530 BUMIpiB.

KoedimieHT manicagHOCTI po3paxoBYBaIM SK BiIHOIICHHS TOBIIUHH CTOBITYACTOl
MapeHXIMH J0 ry09acToi.

Pe3ysabTaTn gociaigxkenb. OUH 3 BXXJIMBUX KOMIIOHEHTIB MIiKPOKJIIMATY, 110 BILIH-
BalOTh HA OPTaHI3M JIFOJMHU — TEMIIEpATypHUI pexuM moBiTps. CepenHs piuyHa TeMIie-
parypa Ha BYJIMLAX MICT BHIIa Ha KiJIbKa rpaJyciB, HXK Yy Jicax Ta nmapkax. B mizomy
TEIUIOBa €HepTis, BUJIEHA MICTOM, JyKe 3HauHa i Jocsrae 5 % coHs4HO1 eHeprii. Ha
BYJIMIIAX MICT 3HIDKYETHCS BEIMYMHA YIBTPadioeToBOl paialii, miaBUILy€eThCs Oak-
TepianbHa 3a0pyIHEHICTh MOBITPS, 3HMIKYETHCS BiTHOCHA BOJOTICTh, TAKOXK OiibIIe
0e3BITPSIHUX JHIB, HIDKYMH aTMOC(EpHUI TUCK 1 IIBUKICTH BITpY, IO BEAE A0 3acCTiil-
HUX SIBHII, CHJIIBHOTO 3a0pyIHEHHS MOBITPSHOTO OacelHy 1 IMiBUIIEHOT 3aXBOPIOBAHO-
CTi HaceJIeHHs XBopobamu opraHiB auxanns [9, 10, 11].

Merta HamMX JOCTi/KEHb MOJATalia Y BUSBICHHI PEryIsSTOPHUX BIACTHBOCTEH
3eneHux HacampkeHb Cladrastis kentukea cTOCOBHO MIKpOKIIMATy, SIKHM BIUIMBAa€E Ha
(hopMmyBaHHS 0COOIMBOTO MiIHAMETOBOTO CEPEIOBUIIIA.

VY Tabn. 1 momaHO pe3ynbTaTd JOCTIKEHb, 3 SKUX BUAHO, IO Yy HACaJKEHHSX
Cladrastis kentukea 11 E®II Temneparypa MOBITpS HHXKYa, a BIJTHOCHA BOJIOTICTh Ta
HIBUJIKICTH BITpY BHIIA MOopiBHAHO 3 [V EDIL.

¥ kBaprami Ne 30 (I E®II -y 6ik Bigkputoro nmpoctopy 10 M) Temiieparypa HoBiTps
cra”oBmia 24,2 °C, mo Ha 2,5 °C Hix4e HiX y KOHTpodi (kB. Ne 28), a BiIHOCHA BOJIO-
ricTh 43,4 %, mo Ha 7,2 % BHUIIIE KOHTPOJIO.

Sk 6aunMO, TAaKOXK € PI3HUIL MK MIKPOKITIMATUYHUMH MTOKa3HUKAMHU Y HACa[KEH-
HSIX, siKi po3ramoBadi y II E®II (kBapran Ne 30) Ta y IV E®II (Bynu4Hi HacapkeHHS),
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Temreparypa noBiTps Ha Byil. Hebecnoi CotHi (y Oik BigkpuToro npocropy 10 M) cra-
HoBwia 25,8 °C, mo Ha 1,6 °C Bume Hix y kBaptam Ne 30, a BiTHOCHA BOJIOTICTh —
35,5 %, mo Ha 7,9 % — Hwkue. [lIBuakicte BiTpy Oyna Buma y kBapraii Ne 30, mopis-
HSHO 3 Haca/pKeHHAMH 10 Byll. HeGecHoi CoTHi.

Tabmus 1
BeanunHa 0CHOBHMX KJIIMAaTHYHUX MOKA3HUKIB MITHAMETOBOIO CepeAOBHIIA
Cladrastis kentukea Ta BiZKpUTOro NpocTopy y pi3HUX €K0JI0r0-(iTOIeHOTHIHHNX
nosicax (02.06.2023, 12-14 rox, sicHa COHSIYHA MOT0/1Q)

. Exosoriuni YnHHUKH
Micue npoBeaeHHst - - - -
- —— HIBuakicts | OcBiTiaenicTs, | Bosoricts | Temneparypa
BiTpY, M/¢c JIIOKC nosiTps, % | mnosiTps, °C

1T E®IT

HAIT «Codiiska» HARY,

kBaprain Ne 30 y Oik 3,5 41300 43,4 242

BLAKpHUTOro mpocropy 10 M

HAIT «Coodiika» HARY,

kBapTan Ne 28 BiKpUTHIA 38 60030 36,2 26,7

pocTip (KOHTPOJIB)
IV E®II

Bys. He6ecnoi CotHi y 6ik 26 43010 35.5 5.8

BigkpuToro npocropy 10 m ’ ’ ’

Byi1. Hebecnoi CotHi

BiAKpUTHUil IPOCTip (KOHTPOIB) 3.0 62042 31,0 272

TakuM 4MHOM, Pe3yNbTaTH IOCIKEHb BKA3yIOTh Ha T€, IO 3€JICHI HACAIKCHHS
Cladrastis kentukea € crabinizaropaMu HABKOJUIITHEOTO CEPEIOBHINA, BOHU BILTUBAIOTh
Ha KJIIMAT: 3HIWKYIOTh TEMIIEpaTypy IMOBITPs Ta 30UIBIIYIOTH BOJIOTICTb.

Opnnak Ha (opMyBaHHS (PITOLEHOTHYHOTO MOKPHBY MICTa BIUIMBA€E HE JIMIIE KIIiMa-
TUYHUNA (PaKTOp, a TAKOXK BiH B3aEMOJII€ 3 TIOMOTAHTHO-3a0pyAHIOIOUUM (akTopoMm [2, 12].

3a0pyAHEHHS] HABKOJHMIIHBOTO CEPENOBHUINA IIKIJIMBUMH aBTOTPAHCIIOPTHUMH
BHKHJIAMH 3HAYHO TIOTIPINY€E CTaH KUBUX OPraHi3MiB. BIUIMB 3a0pymIHIOBaviB Ha pOC-
JIUHH TIPU3BOIUTH J0 MPHUTHIYCHHS POCTY, MOPYIMICHHS (i310JOTIYHUX 1 010XIMIYHUX
MPOIIECIB Ta 3HIKCHHS IPOAYKTHBHOCTI pOCIUH. BomHoUac, pociuHu B yMOBax TpaH-
CIIOPTHOTO 3a0pyAHEHHS MOBITPs MOXKYTh BUKOHYBATH CBO1 (piIbTpytoui (PyHKLI1, HAKO-
MUYYI0YH, TOTTIMHAIOYH Ta TPAHC(HOPMYIOUH IIKIJUIHBI CTIOIYKH.

Tomy mMu mociipKyBanu cTiiikicts Hacamkenb Cladrastis kentukea B ypbaHizoBa-
HOMY CEpeJIOBHIIII M. YMaHb, a caMe Ha JUISHKaX 3 IHTCHCHBHAM PyXOM TPaHCIIOPTY
o Bys1. Hebecrnoi Cotai (IV E®II) Ta Ha tepuropii HAIT «Codiiekay HAH Ykpaian
(II E®I).

AmnaromiuHa OynoBa muctka Cladrastis kentukea Mae BaXXIMBe 3HAUECHHS JUIS €KO-
JIOTIYHHUX XapaKTEPUCTHK POCIMHU. Y 3a0pyAHEHHX YMOBaX TOJCPAHTHICTh POCIHUHH
3a0e3Medy€eThesi 0COOMMBOCTAMHU OyZ0BH BHYTPIIIHBOT Ta TOKPUBHOI TKAHWHU JINCTKA,
sIKa TIEPENITKOKAa€e TIONMTMPEHHIO Ta IPOHUKHEHHIO Ta3iB (puc. 1, puc. 2).

BBakaeTbes, 0 IS CTIMKUX Y MICBKOMY CEpEeIOBHUIIII POCITHH XapaKTepHi O3HAKU
kcepodiTuzanii — 1o0pe po3BHHEHI emiiepMic 1 KyTHKYJa, a TaKoK J00pe po3BUHEHA
CTOBIUACTA MAPEHX1Ma MOPIBHIHO 3 I'y0YaCTO MAPEHXIMOIO.
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Puc. 1. Anamomiynuii pospiz aucmra Cladrastis kentukea (Dum.-Cours.) Rudd, 11 EDIT

Jluctku Cladrastis kentukea 3 E®II 1V maroTh OGibllly TOBIIMHY eMifepMICy, IO
CBIIYHUTH TPO 6inbmy CTIHKICTh Li€1 POCIHHU 0 3a6py):[HeHH;1 (puc. 2). JocmimkeHHs
TOBIIMHH JIUCTKIB 3a PI3HUX plBHlB 3a0pyMHEHHS MOBITPS [TOKA3ajo, 10 e MoKa3-
HUK 3MIHIOETBCSl Y POCIIHH, SIKi POCTYTh Ha 3a0pyIHCHHX BUKHAAMHU aBTOTPAHCTIOPTY
teputopisax. IloToBuieHHs ucTkoBuX wactuH Cladrastis kentukea B 1V E®II nopie-
HsHO 3 I EQDII, 3yMoBIeH1 3HaUHUM 301TBIIEHHSIM CTOBITUACTOTO Me30(]iy (3a paxyHOK
301TbIICHHS TOBKUHU KITITHH).

Puc. 2. Anamomiunuii pospiz nucmxa Cladrastis kentukea (Dum.-Cours.) Rudd, 1V EDIT

[ToroBmeHHs cropmuacToi mapenximu y pocnun Cladrastis kentukea 3a nii iHrpemni-
€HTIB aBTOMOOLUIHHUX BUKHIIB BiOYBA€THCS BHACIIIOK 30UIBIICHHS PO3MIipiB KIITHH,
IpU IIbOMY 3MEHIIyeThCs IX mupuHa. Ha 1e Bkasye koedillieHT manmicagHOCTi, sIKHH
y pociuH [V E®II He ayxe pizHUBCS Bix KoedinieHTa namicagHocti pocius [ EDOIT.

Koedimient mamicamgHocTi moKasye, MO CTilKi 10 TEXHOTEHHHUX €MICiil BUIHM Xapak-
TEpU3YIOThCS 3MEHIICHOI0 TOBIIMHOIO I'ybdacToi mapenximu. Lle moxasye xoegimieHT
MaiCaHOCTI, MO CTaHOBUTH i pociiuH Cladrastis kentukea 1,13 (II E®II) ta 1,16
(IV E®II). ToBmuHa muctkoBoi miactuau y pocinur Cladrastis kentukea, sixi pocTyTh
y I E®IT - 97,2 mkMm, a B pocius [V EQIT - 105,6 mxwm (Tadm. 2).
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Tabmnurs 2
MopdomeTpuyHi MOKA3HUKU AHATOMIYHOI Oy10BH JMCTKIB POCJIUH
Cladrastis kentukea (Dum.-Cours.) Rudd
Micue Tosmusa . TOBHmH{.‘. ToBmuHa Tonlmma" ..
cTOBMYACTOI | rybuacroi . . JmucTkoBoi | KoedimienT
NpoBeIeHHS . . emizepmicy, . .
. mapeHxiMu, mapeHxiMu, IJIACTHUHKH, | HAJTICATHOCTI
AOC/IIIKCHDb MKM
MKM MKM MKM
1L E®IT 41,2+0,64 36,4+0,44 20,0+0,29 97,2+0,61 1,13
(xB. Ne 30)
IV E®IT
(Byn. HebecHoi 45,7+0,75 39,4+0,93 21,7+0,54 105,6+0,73 1,16
CorHi)

BucnoBkn. OCHOBHHM HAmpsiIMOM ISl TIOKPAIIEHHs CTAaHy O3€JICHEHHS aHTPOIO-
TeHHUX JaHTIAPTIB MIiCT € 30aradeHHs BUIOBOIO CKJIa Iy 3eJICHUX HACA[KEHb HOBUMHU
BUaMH, SIKi CTIPHSIFOTH CTBOPEHHIO KOM(OPTHUX YMOB ISl JIFOJMHU Ta € TOJICPAaHTHUMHA
JI0 AaHTPOIIOT¢HHHX BIUIHBIB.

TakuM YMHOM, MPOAHANI3yBaBIIM OTPHMAaHI JaHi JOCTIHKEHHS BIUIUBY 3€ICHHX
HacamkeHnb Cladrastis kentukea Ha KIIiMaTHYHI TTOKA3HUKH i THAMETOBOTO CEPEIOBHIIA
3’sICOBaHO, III0 BOHU € CTa0l1i3aTopaMy HABKOJIHIITHEOTO CEPEIOBHIIA Ta BILTUBAIOTH HA
KJIIMaT: 3HIDKYIOTh TEMIIEpaTypy HOBITP 1 301IBIIYIOTH BOJIOTICTb.

Amnanis nocaimkens critikocti Cladrastis kentukea no nii aTMocq)epHHx 3a6py;:1HeHL
MOKa3aB, 10 i POCIUHH JOIIIFHO BUKOPUCTOBYBATH B 03€IICHEHHI Uepe3 iX CTiHKICTh
0 BIUIMBY 3a0pyaHiotouux pedoBuH. Pocmunu Cladrastis kentukea TonepaHTHi 110
YMOB 3aliJICHOTO CEPEIOBHIIA Ta ITiIBUIIIEHOTO BMICTY aBTOTPAHCIIOPTHUX Ta3iB, 1 IpH
IbOMY HE BTPa4aroTh CBOKO JICKOPATUBHICTb.
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BIOIHOUKALIA AKOCTI HABKOJIMWIHbOIro CEPEAQOBULLA
3 BUKOPUCTAHHAM KYJNIbBABU JNIIKAPCbKOI
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Y cmammi npedcmasneno cyyacni nioxoou 00 exkono2iuHOI OYIHKU CMAHY HABKOTUUHLO2O
cepedosuwya, Wo OpIEHMOBAHI, 8 nepuLy uepey, Ha OIOMUYHI NOKAZHUKU, PO3STAHYMO GUKOPU-
CcmanHs Memooie 0ioiHOuKayii npu eupiuleHHi 3a80anHb eKoN02iuH020 MOoHImopuney. Iliokpec-
JIOI0HU 8CIO BAICAUBICTNG OIOIHOUKAYIUHUX MEMOOI8 O0CHIONCEHHS, CLI0 3a3Ha4umu, uio 0io-
iHOuKayis nepedbauac usABnieHHA 3a0pPYOHEHHS HABKOTUWHBbO2O cepedosunyd, ke 8i00Ynocs
abo 6i0bysacmvcs 3a (YHKYIOHANLHUMU XAPAKMEPUCMUKAMU OCOOUH | eKONOSIUHUMU XaApaK-
mepucmuKamyu CRiTbHOM O0peaHizmi. J{ocnioxiceHHs NpoBoOUNUCS 3 Memolo NPOaHanizyeamu
3MIHY MOPQONOSTUHUX O3HAK MA KibKOCMI aOOPMUBHUX NUIKOBUX 3epeH Kylbhabu NiKapcbKoi
Ha Mepumopisx 3 pisHUM piGHeM AHMPONO2LEHHO20 GNIUBY 3 MEMOIO 3ACMOCYB8AHH 1i 8 AKOCMI
pocuHu-iHouKkamopa. Ak 06’ekm 0ocniodcenHss 6yna oOpana Habitbu NOUUPEHA )y pecioHi
KY1b0aba NiKapcobKa, AKA WUPOKO BUKOPUCIMOBYEMbCSA 5K Y HAPOOHIN, MAK I 0iyitiHill MeOuyuHi.
Biobip mamepiany ona docrioxcenus nposoouscsa y 4 mouxax y m. Ymaunv ma 3 moukax y cine-
cokiu micyesocmi. Oyinka AKOCMI HABKOTUWHBO20 CEPEV08UYA NPOBOOUNACL OBOMA MEMOOAMU.
3a cmaHoM NUAKY Ma 3a MOPHOMEMPUUHUMU O3HAKAMU TUCMKA KYIbbadu nikapcwvkoi. ¥V pis-
HUX DAUOHAX, 3A11eHCHO 8I0 cmyneHsi iX 3a0pyOHeHHs, NUIOK KYIbOabu JiKapCcbKoi Moice AKICHO
siopisHamucs. Budinaroms: anomanvui (aOOpmMuHi) nuikosi 3epHa, HOPMAibHI NUIKOGI 3epHa.
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3azeuuail nunox pociun, Wo pocmyms 8 HOPMATLHUX YMOBAX, MAE XOPOULY AKICMb, i 8i0COMOK
HOPMAAbHUX NUAKOBUX 3epen nabnusxcenuil 0o 100%. Taxum uunom, uxo0suu 3 yb02o, MONCHA
3p0OUmMU BUCHOBOK, WO NIOBULYEHO20 3AOPYOHEHHS HA 6CIX KIIOUOBUX OLISIHKAX He cnocmepi-
eacmocs. Jlosoicuna aucms ma, GiONOGIOHO, MACA POCAUHU, 3MEHULYIOMbCS NPONOPYITIHO 00
3a6pYOHEeHHs AMMOCHEPHO20 NOBIMPSs Ha 00CTiONCY8ariti mepumopii. Hatimenwa maca pociun
cnocmepieanacs 0ins asmoszanpaeku. Lleii paxm nosicnioemvcs mum, wo 3a6pyOHeHHs Maiomy
TMOKCUYHUTL NIIUE HA POCIUHY, WO NPU3BOOUMb 00 CKOPOYECHHSA iT Iucms ma, 8i0N0GiOHO, 3MeH-
wennsi macu. TIposedeni docniodicents niOmeepount MOXNCIUBICIb BUKOPUCMAHHS KY1b0adu
JKAPCLKOI AK POCTUHU-THOUKAMOPA, OCKINbKU 60HA YIMKO Peazye Ha 6Naue 3a0pyOHIOIONUX peyo-
BUH ULISXOM BUOUMUX MOPPOMEMPUUHUX 3MIH TUCMSA MA 30LIbWeHH] KiIbKocmi abopmueHux
RUNIKOBUX 3EPEH.

Kntouogi cnoea: dioinouxamopu, monimopune, 3a6pyOHeHHs HABKOTUWHBLO2O Cepedosulyd,
Kynvbaba nikapcwka.

Nikitina O.V., Shevchenko N.O., Hurskyi I.M. Bioindication of environmental quality
using common dandelion (Taraxacum officinale wigg.)

The article presents modern approaches to environmental assessment, primarily focusing
on biotic indicators, and discusses the use of bioindication methods in addressing ecological
monitoring tasks. Emphasizing the importance of bioindication methods, it should be noted that
bioindication involves identifying pollution of the environment that has occurred or is occurring
based on functional characteristics of individuals and ecological characteristics of organism
communities. The research was conducted to analyze the changes in morphological features and
the quantity of abortive pollen grains of medicinal dandelion in areas with varying levels of
anthropogenic impact, aiming to utilize it as a bioindicator plant. The most common medicinal
dandelion in the region, widely used in both traditional and official medicine, was chosen as the
object of study. Material selection for the research was carried out at 4 points in the city of Uman
and 3 points in rural areas. The assessment of environmental quality was conducted using two
methods: pollen condition and morphometric characteristics of the leaf of medicinal dandelion. In
different areas, depending on their pollution level, the pollen of medicinal dandelion can vary in
quality. Anomalies (abortive) pollen grains and normal pollen grains are distinguished. Typically,
pollen from plants growing under normal conditions has good quality, with the percentage of
normal pollen grains approaching 100%. Thus, based on this, it can be concluded that elevated
pollution was not observed in all key areas. The length of the leaves and, consequently, the plant
mass decrease proportionally to the pollution of the atmospheric air in the studied area. The
lowest plant mass was observed near the gas station. This fact can be explained by the toxic
impact of pollution on the plant, leading to a reduction in its leaves and, consequently, a decrease
in mass. The conducted studies confirmed the possibility of using medicinal dandelion as a
bioindicator, as it clearly responds to the influence of pollutants through visible morphometric
changes in the leaves and an increase in the number of abortive pollen grains.

Key words: bioindication, monitoring, environmental pollution, common dandelion.

IMocTanoBka nmpo6aemu. HuHi 1ocCmikeHHST MICBKOTO Cepe/lOBHINA Ta MOB’sA3aHi
3 HUMHU TEOPETHYHI Ta NPHUKIAAHI EKOJOTIYHI MpoOJeMH HaI3BUYAlHO aKTyallbHi,
OCKIJIbKH MiCTa CTalOTh OCHOBHHM CEPEIOBHILEM ICHYBaHHsI JItoNUHU. [IpoTsrom octan-
HiX JECATUIITh CIIOCTEPIraeTbCsl IHTEHCUBHE HACHMUYEHHS aTMOC(EpPHOro MoBiTps MicT
ra3onofiOHUMH Ta MWIONOAIOHUMH BUKUAAMU TPAHCIIOPTHHUX 3aC00IB Ta MPOMHUCIOBUX
mianpreMcTB. BoHM MPU3BOIATE A0 MOTIPIICHHS YMOB ICHYBaHHS JIIOMWHU Ta IHIIUX
JKIBHX OPTaHi3MiB, CTBOPIOIOUH 3aTPO3y 3I0P0°I0 HACEIECHHS Ta MOPYIICHHS KIIIMaTy Ha
JIOKAJIbHOMY Ta TI00aIbHOMY PIBHSAX. Y 3B’S3KY 3 IIUM TOCTPO BiTUyBa€THCS MOTpeda
Yy HayKOBO-OOTPYHTOBaHHUX Ta PalliOHAILHUX 3aX0JaX II0J0 3aro0iranHs 3a0pyIHECHHIO
arMocdepu Ta 30epeKeHHS HOPMAIBHUX YMOB JKUTTS, MIPAIli Ta BiIMOYHHKY JIFOJCH Ta
6iocdepu B mimomy [1, 2].

AHaji3 ocTtaHHiX jxociaimkens i myOaikauiid. CyuyacHi migxofw 10 €KOJOTi4HOL
OLIIHKY CTaHy HaBKOJIUIIIHBOTO CEPEIOBUINA TOBUHHI Oy TH OPi€HTOBAHI, B IEPIIy YEpry,
Ha 010TMYHI MOKa3HUKU. TpaHchOpMOBaHE Mijl BIUIMBOM iHTEHCHUBHOTO TEXHOT€HHOTO
HaBaHTAXKEHHA MIChKE CEpellOBHILE, B CBOIO Uepry, BIUIMBAE Ha 00’ ektu Oiotu. Lle n03-
BOJISIE TOCHUTH €(DeKTHBHO BUKOPUCTOBYBATH JOBOJII ITUPOKHI CIIEKTP ii IPEICTABHUKIB
3 METOI0 010TeCTyBaHHS Ta Oi0iHAMKaIlT 3a0pynHeHb [2].
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OCHOBHOIO METOI0 010IHAMKAIIIT € pO3pOOKa METOIIB Ta KPUTEPIIB, SIKi MOXKYTh aIeK-
BaTHO BiJ0OpakaTH piBEHb AHTPOIIOTCHHHUX BIUIMBIB 3 YpaxyBaHHSIM KOMIUIEKCHOTO
XapakTepy 3a0pyIHEHHs Ta JiarHOCTYBaTW PaHHI MOPYLIEHHS B HAMOULIbLI UyTIUBUX
KOMITOHEHTaX OlOTMYHUX CHUIBHOT. bioiHAWKalis, Tak caMo SIK i MOHITOPHUHT, 37iiic-
HIOETHCS Ha PI3HUX PIBHAX OpraHizaiii 6iochepr: MaKpOMOJIEKYIH, KIITHHU, OPTaHH,
Oprasi3mu, nomysnuii, 6ioreno3u. OueBUAHO, IO CKIATHICTh XKHUBOI MaTepii Ta Xapak-
Tep ii B3aeMomii 3 30BHINIHIMHU (haKTOpaMu 3pOCTa€ 3 MiABHUIIEHHSIM PiBHS OpraHiza-
mii [3]. YV mpoMy mporeci Oi0iHAMKAILS HA HWKYMX PIBHAX OpraHi3allil MOBUHHA Jia-
JIEKTUYHO BKJIIOUATHUCA B O101HIUKAIIIO Ha OLIbII BUCOKUX PIBHSX, € BOHA BUCTYIAE
B HOBIH SIKOCT1 1 MOXE CITYKHTH IS TOSICHEHHS TMHAMIKH OUTBII BUCOKOOPTaHi30BaHOT
CHCTEMH.

BukopucranHs MeToziB OioiHAMKAII MOXJIMBE JIMILE TMPHU BUPINICHHI 3aBllaHb
€KOJIOT1YHOTO MOHITOPHHTY Y THX BHUIAJKaX, KOJIM BIUIMB aHTPOIIOTEHHHUX (DaKkTOpiB
Ha 010IICHO3M HEMOXKIIMBO a00 CKJIaJIHO OIIHUTH Oe3nocepeaHbo. Posb OioiHauKalii
3BOAMUTHCS 10 HACTYIHOTO Habopy Ail, 110 TEXHOJOTi4yHO 30iraroTbest 3 610MOHITO-
punrom [4-6]:

— BHOKPEMITIOETHCS OJUH a00 JEKIIbKA JOCTIKYBaHUX (AaKTOPIB CEPEeIOBHINA;

— 30UparoThCs MOJIBOBI TA EKCIEPUMEHTANbHI JaHi, U0 XapaKTepu3yloTh O10THYHI
MPOIIECH B PO3TISHYTIH €KOCHCTEMI, TPUYIOMY TEOPETHUYHO IIi IaHi MOBHHHI BUMIipIOBa-
THCS B IIUPOKOMY Jiana3oHi 3MiH J0CIKYBaHOTO (aKkTopa;

— TEBHUM YMHOM (IIUISXOM MPOCTOTO Bi3yaJIbHOTO MOPIBHSAHHS, 3 BUKOPUCTAHHSIM
CHUCTEMH TIONIEPETHHO PO3PAXOBAaHUX OIIIHOYHUX KOEQIIIEHTIB a00 3aCTOCYBaHHSIM
MaTeMaTHYHUX METOMIB IIEPBHHHOI 0OPOOKH TaHWX) POOHUTHCSI BUCHOBOK PO 1HIUKA-
TOPHY 3HAUYIIiCTh TOTO UM IHIIOTO BUAY a0 IPpyNHu BUJIB.

[Tigkpecmooun BCIO BaXKIHMBICT O101HAMKALIHHUX METOIMIB JOCIIJKCHHS, CIi
3a3HauUTH, IO OlOIHAMKAIA Tependadae BUSABICHHS 3a0pyIHCHHS HABKOIUIITHHOTO
CepeloBHUIIa, sike BinOynocs abo BiaOyBaeThCs 3a (YHKIIOHATBHUMH XapaKTCPHCTH-
KaMH 0COOWH 1 €KOJIOTIYHUMH XapaKTEPUCTUKAMHU CITUIBHOT OPTaHi3MiB.

PocnuHa-iHAMKAaTOp € CBOEPITHHM XIMIYHHM CEHCOPOM, 3a JOIOMOTOIO SIKOTO
MOKHA BHUSBUTH IPHUCYTHICTH Ti€i 4M iHIIOT 3a0pyAHIOIOUO0i PEUOBHUHH, ajie 0e3 OTpH-
MaHHsI JAaHHUX PO 11 KUIBKICTH [3, 7]. Y pomi iHAUKaTopiB MOXYTh BUCTYIIATH POCIHHH,
SK1 MaloTh 3aTHICTh A0 aKyMYJALii y CBOIX TKaHMHAX 3a0pydHIOIOYOi pedOBHHHU a0o
MPONYKTIB METa00Mi3My, YTBOPEHUX Y PE3yJbTaTi B3a€MOAIl POCIMHY 13 30BHIIIHIMU
YUHHUKAMH, TAKAUMH SK: BaXKKI MeTalnH (CBUHENb 1 KaaMmiii), GTOpHCTUI BOJCHD abo
cynmbdar. YHacHiIoK iXHBOI Iii y POCIMH MOXYTh 3MIHIOBATHCH ITAPAMETPH PO3BHUTKY
(IIBUAKICTH 1 IKICTH POCTY, IIBITIHHS, YTBOPEHHS IUIOJIB Ta HACIHHS), IPOLIECIB PO3MHO-
JKCHHS;, 3HIDKYBATHUCS MPOAYKTUBHICTH 1 BpoXKaitHicTh. KoskeH mapameTp okpeMo abo
iX KOMIUIEKC MOXKHa BUKOPHCTaTH, 1100 BU3HAUYUTH HAsBHICTH 3a0pYIHIOIOUHX PEdo-
BUH (32 JIOTIOMOTO0 MPOBEJCHHS JIOCIIJIIB) Ta Y KOHTPOJIBOBAHUX yMOBaX JUIS TOTO,
100 3iCTAaBUTH O3HAKH YIIKOJDKCHHS a00 3MIHH Y CTaHI POCIMHHU 3 HASBHICTIO TIEBHOT
3a0pyAHIOIYOI PEeYOBUHU a0o0 ix cymimii [4, §].

BaxuinBe, a iHoAi 1 BHpimIanbHe, 3Ha4eHHA Y (DOpPMYyBaHHI aJalTUBHUX peak-
Iid Ma€ MOXJIMBICTh POCIHH peai3yBaTH CBOIO pENpoAyKTHBHY ¢yHKII0. Cepen
OCHOBHMX IOKa3HUKIB, AKi BU3HAYAIOTh CTIHKICTh BUJY € )KUTTE3NATHICTb MUJIKY Ta
SKICTh HaciHHA [9].

IMocTanoBKa 3aBaaHHsA. MeTa JOCTIKEHb — TOCHTITUTH Ta IPOaHai3yBaTH 3MiHY
MOp(hOJOTIYHUX 03HAK Ta KIIBKOCTI a0OPTHUBHUX MUJIKOBUX 3€peH Kyab0a0u JTiKapChKoi
Ha TEPUTOPIAX 3 PI3HUM PIBHEM aHTPOIOTECHHOTO BIUIMBY 3 METOIO 3aCTOCYBaHHS ii
B AIKOCTI POCIIMHHU-1HIUKATOPA.
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Buknag ocHoBHOro Marepiaay aociigkenb. Cepes CKIIaJOBUX XKUBOI pEUOBUHU
Oiocepn HAWOULTBII CYTTEBUM (AKTOPOM HEWTpastizallii ra30moJiOHNX TOKCHKAHTIB
€ TpaB’STHUCTA POCIMHHICTh. TOMY OIHUM 13 IEPCHEKTUBHUX HAMPSIMKIB €KOJIOTTYHOTO
MOHITOPUHTY HaBKOJIHUIIHHOTO CEPEIOBHIIA € METO (hiTOTECTYBAaHHS, y 3B 3Ky 3 LIUM,
SIK 00’ €KT TOCII/pKEHHS Oyiia oOpaHa HaiOLIbII MOMUpPEHa y perioHi Kyap0aba Jkap-
CBKa, sIKa ITMPOKO BUKOPUCTOBYETHCS AK Y HAPOAHIN, TakK 1 oQiliiiHii MeauuH1

Bin6ip marepiamy s ZOCTiIKEHHS IPOBOAMBCS y uepBHi 2023 poky y 4 Todukax
y M. YMaHb Ta 3 TOYKaxX y CUTbChKIH MiCIIEBOCTI:

— cemiteOHa 30Ha (c. [oponernbke);

— nopora (c. ['oponenpke);

— moxne (c. [oponenpke);

— ByJ. HezanexxHocTi — ceniTeOHa 30Ha (M. YMaHb);

— YMaHCHKUi1 HaIliOHAJIbHUI YHIBEPCUTET CaJIIBHUITBA (TOPIXOBUIA Ca);

— MICBKHI IapK KyJIBTYPH Ta BiIOYUHKY (M. YMaHBb);

— aBro3ampaBka «Socar» 1o Byil. KuiBcekiil (M. YMaHb).

OriHKa SKOCTI HaBKOJIMITHBOTO CEPENOBUINA MPOBOAMIACH JIBOMa METOJaMH: 3a
CTaHOM NIIWJIKY Ta 32 MOP(HOMETPUYHIHN O3HAKAMH JIUCTS KYJIE0Aa0H JTiKapChKOi.

VY pizHux paiioHax, 3aJ1eXHO BiJl CTyleHs iX 3a0pyJHEeHHs, MWIOK Kyab0a0u sikap-
ChKOI MOXKE SIKICHO BiJIpi3HATHCS. BUinsatoTh: aHoManbHi (a0OPTHBHI) MUJIKOBI 3€pHA,
HOpMaJTbHI MHJIKOBI 3epHa (Tab. 1).

Tabmmms 1
OcHOBHI BiIMiHHOCTI MiK HOPMAJILHIMH MHJIKOBUMU 3€PHAMH
Ta a00pTHBHUMH (HeHOpPMaJIbLHUMH) [9]

S Hopmanbhi nuiakosi HenopmaibHi (a00pTHBHI)
Bigminni pucn .
3epHa NUWIKOBi 3epHa
InTeHcuBHiCTh 3a0apBiIEeHHS InrencuBHo 3abapenenni | He 3abapBnenni abo ciabko
PO3YHHOM Homy 3abapBiieHH]
3a po3mipom OpHakoBi Pizini

Mopomoriuni 3MiHE POCINH € 3pyYHHMH JUIS BUKOPUCTAHHS y OloiHAMKAaIii depe3
iXHIO JIETKY CIIOCTEPEKYBaHICTb Ta OI[IHIOBAHICTh, HE BUIMAralouu 3HaYHUX 3ycrib. Li
CIIOCTEPEKEHHSI MOXKHA MPOBOAUTH 0€3 HEOOXiTHOCTI y cHeliadbHUX J1abopaTopisx
a0o0 kBaridikoBaHOMY MepcoHali. BUKOpUCTOBYIOUM MeTonu Oi0iHAMKAIli, 3aCHOBaHI
Ha MOp(}OJIOTii pOCTHH, MOKHA BHSIBUTH 3HAYHY YAaCTUHY aHTPOIOTCHHOTO BIUIHBY Ha
CepeloBHIIIE.

Jlo nociipKyBaHUX MTOKa3HUKIB BIHOCSATHCS: Maca POCIIVH, TIOBKUHA JIHCTS.

[Ticns BimGopy npo6 Oyiio MpoBEASHO AO0CTIIKESHHS 30BHIIIHLOTO BUTIISTY POCITHH.
Jl1st 1bOTO 3BaXKyBaIM KOXKHY POCIUHY, BUMIPIOBAIIU JOBXKHUHY JIUCTS.

[NopiBHATBHA XapaKTEPHUCTHKA CTaHY HABKOJIMIIHBEOTO CEPEIOBHINA 33 CTAaHOM
MKy KyTb0a0H JTiKapchKoi HaBeZeHa Ha PUCYHKY 1.

Pe3yneratu qOCHIKEHD TOKA3aJIH, IO 32 SKICTIO MUJIKY KyJIb0a0u JTiKapchKoi Haii-
MeHIII 3a0pyJJHCHUM BHSBHBCS JUISIHKA celiTeOHOi 30HM Ha Bymuii HesanexHocri,
OCKIJTBKH BiJICOTOK HOPMAJBHHUX MIIKOBUX 3epeH HaiOmmkunit mo 100% (96,2%).

Takox HaliMEHII 3a0pyIHEHUMH OUISHKaMU € celiTeOHa 30Ha c. [oponenpke Ta
MICBKHH TapK KYJIBTYpH 1 BiTIOUHHKY (94% MHIKOBHX 3€peH € HOPMATLHUMH) Ta TEPH-
TOpisi YMaHCHKOTO HalliOHAJILHOTO YHIBEPCUTETY camiBHHLTBA (95% NUIKOBUX 3epeH
€ HOpMaJbHUMH). MOXXHa 3pOOHTH BHCHOBOK, IO IIi TEPUTOPii XapaKTepU3YIOThCS




Ne 135. Yactuna 2

HCBbKNMiT HAayKOBHH BICHUK

Taspi

w232l

HHU3BKOIO iHTEHCHUBHICTIO aBTOTPAHCIIOPTY 1 € BiIaJICHHUMH BiJ] IPOMHUCIIOBUX 00’ €K-

TiB, TO 1 HETATUBHUK BIUIMB Ha JIOBKIJUIA € MiHIMAJIBHUM., IO 1 MiATBEPKEHO 1 XOi

CKCIICPEMCHTY.

120

100

[eEenonahen s L ooni oo onon it ooy
b
e e

P e e R e oo
s

B e
ety

A
[ I R
R

80
60
40
20

0

i MiCHKHII IapK aBTO3aIpaBKa

nosne (c. BYIL. YMaHCchkH
Toponeuske); I'oponerbke); HesanexxHocTi HaiOHANBHAN KyJIBTYPH Ta

nopora (c.
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T'oponeuske);
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— ceniteOHa

caJliBHULITBA

30Ha (M.
VYMmans);

(M.YMaHb).

(ropixoBuit
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CTaH NWIKY, %

Puc. 1. llopienanvna xapaxmepucmuxa CmaHy HA8KOIUUHBLO20 Cepe0osUud

3a CmaHom nujiKy

, MPUWJICTIIIN 1O

Haii6inpmmii piBeHb 3a0pyIHEHHS CIIOCTEPIracThCsl HA TEPHTOPII
aBTO3aNpaBHOI CTaHIlii. BilCOTKOBHMI BMICT HOPMaJIBHHX MHIKOBHX 3€pPEH y LBOMY

72,6%. lle cBimumuTH PO NPSMH BIUIMB 3a0pYTHIOIOYHX PEIOBHH,

palioHi ckianae

JDKEPEIIaMU AKX € aBTOTPAHCIIOPT, Ha )KI/ITTCZ[iSIJ'IBHiCTB KUBUX OpFaHiBMiB.

3a3BU4ail MIJIOK POCIIHH, IO POCTYTh B HOPMAJIBHUX YMOBaX, Ma€ XOPOIIY SIKIiCTb,

1 BiJICOTOK HOPMaJIbHHUX THJIKOBUX 3€pEH HaOIMKCHH

JA4Y1M 3 ObOro, MOXXHa 3pO6I/ITI/I BHCHOBOK,

Takum 9rMHOM, BUXO-

i 1o 100%.

110 MiJBUILEHOrO 3a0pyAHEHHS Ha BCIX

KITIOUOBHUX JIUISTHKaX HE croctepiraerbes. [IpoTe HEOOXiAHO 3ayBa)KMTH, IO BUKHIN
3a0pYIHIOIOUMX PEYOBHH 3 OMNajaMHd HAKONMHUYYHOTHCS IPYHTOBHM IMOKPUBOM, TOMY

IPYHT 0COOJIMBO 3a0pyJHEHUI TTOOIU3Y AOPIr Ta aBTO3AIPABKH.

YcepenHeHi gaHi MOpGOMETPUYHI 03HAK POCIMHU HABEJCHO HA pHC. 2.

3riJIHO 3 pUCYHKOM 2, TIOBKUHA JINCTS T4, BIIMOBIIHO, Maca POCIMHHU, 3MEHIITYIOThCS

i TepuTOpii.

01151 aBTO3AIpaBKy, a HAWOIBIIA — B paiioHi

OpynHeHHsI aTMOC(EpHOTO MOBITPS HA AOCHIJKYBaH1

MIPOIIOPIIIHO JI0 3a

Haiimenmia Maca pocimH criocTepiranacs

ceniteOHOI 30HU ¢. [oponenbke. el GpakT MOSCHIOETHCS THM, IO 3a0pyTHEHHS MAalOTh

TOKCUYHUM BIUTUB Ha POCIInHY, 10 NPU3BOAUTH O CKOPOYCHHS 11 IUCTS Ta, BiIlHOBiI[HO,

3MCHIICHHA MacCH.

BucnoBku i npono3uuii. OTke, MPOBENCHI JOCIIKEHHS TITBEPIIH MOXKIHBICTD
BUKOPUCTAHHS KyJIh0a0H JIIKapChKOI SIK POCIMHU-HAUKATOPa, OCKLIBKY BOHA YiTKO pearye

Ha BIUTHB 3a0pyIHIOIOYMX PEIOBHH IUISIXOM BHAUMHX MOP(OIOTIYHNX 3MiH: 3MEHIICHHS

JAOBKHWHU JIMCTA Ta MaCHU POCIIMHUA. Kle ObOro CHOCTepiFaCTBC}I BHUpaXXCHA peaKL[if[ Ha

BIUTHB 3a0pY/JHIOIOUMX PEUOBHH: 30UIBIIEHHS KUIBKOCTI a0OPTUBHUX IMMJIKOBHUX 3€PEH.
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25

20

cemiteOHa nopora (c. nozne (c. BYIL VMaHCBKUH — MICBKHUM IApK aBTO3aIpaBKa
30Ha (C. Toponeupke); [oponmeupke); Hesane:xHocTi HaliOHaNbHUI KyJabTypuTa  «Socar» 1o
Toponemske); —cemiteOHa  yHIBEpPCHTET BimNOUYMHKY (M.BYJ. KuiBebKkii
30Ha (M. Ca/liBHULTBA VYMaHb); (M.YMaHb).
YMans); (ropixoBuit
can).

Bmaca pocius, r B 10oBXHHA TUCTKIB, CM

Puc. 2. Ycepeoueni oani moppomempuyunux o3nax Kyivoadu 1ikapcokoi
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OCOBNMBOCTI EKONOTrii NPEACTABHUKIB POOUHU
COBAYI (CANIDAE) HA TEPUTOPII XEPCOHCbKOI OBJIACTI
Y LOBOEHHUU NEPIOA

CemeHrk C.K. — K.6.H.,

doueHm kaghedpu riicoeoeo ma cadogo-napKko8oeo 2ocrodapcmea,
XepcoHcbKull OepxasHull agpapHO-eKOHOMIYHUU yHieepcumem
BecyacHuli C.IM. — K.6.H.,

doueHm Kaghedpu bionoeii nroduHu ma imyHoroeil,

XepcoHcbKull OepxasHull yHisepcumem

Ha mepumopii’ Xepconcokoi obnacmi mewikaromos maxi mpu 6uou npedcmasHuKie poouHu
cobaui six eoex seuyaunuii (Canis lupus), enomonodionuii cooaxa (Nyctereutes procyonoides),
nucuya seunaiina (Vulpes vulpes). Le sepuuna xapuoeoi nipamiou Y Hauiomy pe2ioni. € we maxuti
Xuoicax sk 3euuaiinull abo azivicoxuil waxan (Canis aureus). Bin 3 aeuecs na Xepconwuni ocman-
HIMU POKAMU, MATOYUCETbHULL, MAKO20 6NAUBY HA OIOYeHO3U, AK 32a0aHi euuje 8uolU, 8il Hemac.

Haiibinow 6acamouucenvha nucuys. OcmanHimu pokamu wopiuHo it uucervHicms docseana
oewgo menute 2000 ocobun. 308HiUHT YMOBU 6€Cb YAC IMIHIOIOMbCS, Ye BNAUBAE HA PIUHY OUHA-
MIKY YUCENbHOCTI 1K TUCUYL, MAK | THULUX XUNCAKIE NO MUCTUBCOKUM Y2IO0SM PAUOHHUX Op2aHi-
sayii (p/o) YTMP (Vipainucvrke mosapucmeo muciusyie i pubaiokx).

Ha opyzomy micyi no uucenvnocmi cmoims enomono0dionuti cobaxa — oewo menuie 600 oco-
oun na pix. Basxciusa dioyenomuuna pons €Homonoodibno2o cobaku, OcKilbKu 6iH € 0OHUM 13
KPYRHUX MACOBUX XUdICaKie y XepCOHCHbKIll 0bnacmi, OCMAaHHbOI0 JAHKOI JAHYIO2Y HCUGTEHHS.
HK Xudicak, 8iH pe2ynioe YUCEeNIbHICmb OKpeMUx 6udie, 6 Mol dHce 4ac 6iH € HOCieEM enidemiono-
2iuHo Hebe3neuHux xeopob. Busnauaiouu exonomiune 3HauenHss EHOMONOOIOHO20 coDAKU 8 MUC-
JUBCLKOMY 20CNO0apCM8i, HeoOXiOHO d0CIiONHCY8amu yci CMOPOHU 11020 OI0N02IUHOI QIAIbHOCHI,
wob oyiHumMU 11020 ponb Y CKAadi Hauloi ghayHu.

Ocobnuesoi yeaeu 3aciyeosye 60sk. I1o uucenvHocmi 6iH 606iul NOCMYNAEMbC EHOMONOOIOHOMY
cobayi 8 XepcoHcwvKiil obnacmi, npome cepeod nig0eHHux oonacmeil Yxpainu uucenvHicms 1020 Hau-
oinvwa. Y 2015 poyi 6 Xepconcwriti oonacmi mewikano 303 xuoicaxa, y Odecokiii — 59, Muxonaig-
cokiti — 55, Oewo binvue y 3anopizekitl — 179. Ak i mucuys 606K 8eUKy nepeazy Hadae mepumo-
piam p/o YTMP (Ykpaincvke mosapucmeo mucaueyié i pubanox) — 77%. Ilo paiionam obracmi
YMOBU MEUIKAHHSL BOBKA NOCMITIHO 3MIHIOIOMbCS, MOMY KOJCHO20 POKY YUCETbHICHIb YUX XUJICAKIE
10 MUCTUBCLKUM Y2I00AM PISHUX pAtiOHHUX opeaHizayiti (p/o) Y TMP mooice cymmeso 8i0pisHamucs.
Tak, y 2018 pouyi eoskie 6yno Hatibinvue y Onewxiscokit p/o YTMP — 40 ocobun, a y 2019 poyi
Y 806Ka MAKCUMATbHA Yucenvricmy ckaana y Tononpucmancokiii p/o YTMP — 90 ocobun.

Knrwuosi cnosa: 606k, nucuys, eHomonoodionull cobaxka, OUHAMIKA YUCETbHOCMI, NPUPOOHI
YMO8U.

Semeniuk S.K., Beschasnyi S.P. The ecology features of Canidae family (Canidae)
representatives in the territory of Kherson region prior to the war

In the territory of the Kherson region, there are three species of the Canidae family: the gray
wolf (Canis lupus), the raccoon dog (Nyctereutes procyonoides), and the red fox (Vulpes vulpes).
They represent the top of the food pyramid in our region. There is also a predator known as the
golden or Asian jackal (Canis aureus). It has appeared in the Kherson region in recent years,
but its population is small, and it does not have as much influence on the ecosystems as the
aforementioned species.

The most numerous population is that of the red fox. In recent years, the fox population
has annually numbered fewer than 2000 individuals. The ecological conditions are constantly
changing, affecting the annual dynamics of not only foxes but also other predators across the
hunting grounds of regional organizations like the Ukrainian Society of Hunters and Fishermen.

The raccoon dog ranks second in terms of population size, with slightly fewer than 600 individuals
per year. Its role in the ecosystem is crucial, as it is one of the large mass predators in the Kherson
region, representing the final link in the food chain. As a predator, the raccoon dog regulates
the population of certain species while also acting as a carrier of epidemiologically dangerous
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diseases. Assessing the economic importance of the raccoon dog in hunting management requires
studying all aspects of its biological activity to evaluate its role in our fauna.

Special attention is deserved by the gray wolf. Although its population size is half that of the
raccoon dog in the Kherson region, it has the largest population among the southern regions of
Ukraine. In 2015, there were 303 predators in the Kherson region, 59 in Odessa, 55 in Mykolaiv,
and slightly more in Zaporizhzhia — 179. The living conditions of wolves vary by district within
the region, so the population of these predators across the hunting grounds of different district
organizations of the Ukrainian Society of Hunters and Fishermen can significantly differ each
year. For example, in 2018, the highest number of wolves was in the Oleshki district organization —
40 individuals, while in 2019, the maximum number of wolves was recorded in the Hola Prystan
district organization — 90 individuals.

Key words: wolf, fox, raccoon dog, population dynamics, natural conditions.

IMocTanoBka npodaemu. [TounHarOun 3 KiHISI MUHYJIOTO CTOJIITTS CITOCTEPITa€ThCS
MOCWJICHHSI THCKY aHTPOIIOTCHHOTO (DaKTOpy Ha HABKOJHUINHE cepenoBuile. BupyOy-
BaHHA JIiCiB, ypOaHizallis Ta 3MiHH y BUKOPUCTAHHI 3eMJIi IPU3BOASATH 10 BTpaTu 0iopis-
HOMAHITTS Ta 3HUINECHHS 0araTh0X BHIIB )KHBHX OpraHi3miB. OJTHOYaCHO 3pOCTae iHTe-
PEC 10 CTaJIOr0 BUKOPUCTAHHS PECYPCiB, BKIIIOYAIOYH €HEPril0, BOAY Ta IPOIOBOIBCTBO,
3 METOK) 3MCHIIICHHS HEraTUBHOTO BILUIMBY Ha cepefioBuIne. | poMajsiHChbKa aKTUBHICTh
Ta CyCIHiJIbHA CBIIOMICTh PO MPOOJIEMH HABKOJIHMIITHHOTO CEPEIOBHINA MOKYTh CIIPH-
ATH 3MiHaM y MOJIITHUI Ta NOBEAIHIIi, CIPAMOBAHUM Ha CTiliKilie MailOyTHE.

CroctepiraeTbCs TEHJCHIIISI MAKCUMAIILHO CTIHKOTO BHUTyYEHHS TBapHH, ajie Tpeda
MOCTIMHO A0ATH MPO MiATPUMKY ONITUMAIILHOT YUCETBHOCTI onyismii. B XepcoHcrkil
o0nacTi cepes BUIIB XMXKaKiB, 110 HaJeXKaTh 10 BEPIIMHU XapyoBOl MipaMiau, BUIII-
I0THCSl HACTYTIHI: BOBK 3Buuaitamii (Canis lupus), eHoTononiOHuii cobaka (Nyctereutes
procyonoides), macunst 3Budaiina (Vulpes vulpes). HeoOXiqHO MOPIBHATH EKOJIOTiY-
HUUW CTaH MOMYJISIIN 3a3HaYCHUX BUJIB XEPCOHCHKOI 00aCTi i3 CyCiAHIMU 00JIacTIMU
(MuxonaiBchkoro 1 OJIeChKO0) B IOBOEHHHH MEPiOI.

be3ymMoBHO, Ha JaHWH Yac, KOJIM TPUBAIOTH BOEHHI Jii, 0coOmuBo Ha JliBoOepexoki
Juinpa, B momyisiuisx TBapuH BiA0yBalOThCS ME€BHI MPOLIECH, 3 SKUMU paHillle Ha TepH-
Topii Hamoi 00JIacTi MM HE CTHKAJIHCS.

AHaJji3 ocTaHHIX JocaizKeHb i myOmikamiii. AHami3 JiTepaTypHHX JDKEpeN Mo
OKPEMHUM BHJaM JOCHIKYBaHMX HAMH XMKaKiB PO3KPUBAE JOCTaTHHO OKpPEMi CTO-
POHH iX €KOJIOTi1, MPOTe, HE BIZIOMO, SIK CIIBICHYIOTh BOBK 3BHYAHNH, €EHOTOTOMIOHMIA
co0aka Ta JHCHUII 3BUYaiiHa MixK CO00I0 B yMOBaX XepCOHCHKOI 00IacTi, Oyaydn XrKa-
KaMH, 110 HaJIeXAaTh JI0 BEPIIMHU Xap4doBOl Mipamiiu.

I3 TpBOX JOCIHTIKYBaHUX HAMH BHIIB JIMCHUIS € HAMO1LIBII YHCIeHHO. BoHa MeHTI
BHOArIMBa 10 BUOOPY MICIb BiIMOYMHKY 1 TIOJFOBAHHS, O10TOMIYHUN PO3MOLT TOCHTh
Benukuil. Ilo qaHoMy Bumy Oarato myOmikaiiid, B TOMy YHCIi 3aXHIEHUX KaHAWAAT-
ChKUX nucepTariii. OcoOmmMBoCTIM MOP(OIIOTii, €KOJIOTIT Ta MPAKTHYHOMY 3HAYCHHIO
mucui 3Budaitnoi B ymMmoBax Hiokaporo [1ogHIpoB’s mprcBsiUeHa qucepTallis Ha 3710-
OyTTsl HAYKOBOTO CTyTIeHs KaHAuara 6ionoriunux Hayk Jle6enesoi H.I. [7]. InnuBiny-
aJyibHA JISTHKA JINCUII 3a0e3Meuye ciM 10 JOCTAaTHBOI KIJIBKICTIO KOpMa 1 MPUIaTHUMU
JUTSL BIAIITYBaHHS Hip MIiCISIMHU. 31€0UIBIIOr0, TBAPUHH CaMi PHIOTh HOPH, SIKi MalOTh
KiJIbKa BXiJHHUX OTBOPIB, III0 BEAYTh Uepe3 OKpeMi TyHEIi B THi3HOBY kamepy. Jlucui
JIo0pe MacKyrTh CBOi HOPH B TYCTHX 3apocTsX. [8].

Jnst Ykpainu eHorononiOHU cobaka sBISIETbCS BUAOM-1HTpomylieHToM. Jlo Xep-
coHCBKOI 00macTi y 1940 poui 3 MeTor0 akimiMaTu3aliii Oymno 3aBe3eHO KiJIbKa Iap €HOTO-
MOJIOHUX co0aK, a BKe 1T Yac BETMKOT BITYN3HSHOT BITHH BOHH ITOTPAITHIIN HA BOITIO.
TBapunHu 100pe aJanTyBasucs, PO3MHOXKWINCS B IUaBHAX JHinpa, 01 MeniopaTus-
HUX KaHaiB i iHmmMX BogoiiM. Ha XepcoHmmHI 0 YMCeTbHOCTI 1Iel BUJ 3aiiMae Jipyre
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MiCIe TICNA JIMCHUIl 3BHYAiiHOI. Y MOpIBHAHHI 3 BOBKOM Maca Tijla €HOTONOAIOHOTO
cobaky Habarato MeHIa — OMU3bKO 7 KI. Y NANEKOCXITHHX TMPEICTABHUKIB JaHOTO
BUJIy Maca Tijia 3Ha4HO JIeTIIA HiXK y HAIIUX: y caMOK — Ha 1,2 k., camuiB — Ha 0,5 KL.
[3]. 30inbIIeHHs eKcTep’ €pHUX MOKA3HUKIB B MOPIBHIHHI 3 aDOPUTeHHUMH TIPECTaB-
HuKamH Bonox A.M. [12] mosicHIO€e ajjanTaIiero TBApyuH 10 HOBUX E€KOJOTIYHUX YMOB,
pealti3aliiero HopMH peakilii opranizMy B OiIbII KOM(QOPTHOMY CEPEIOBHIII iICHYBAHHSI.
[Ipuitmemo 10 yBary, o eHoToNnoAiOHUH co0aka CyTTE€BO BIUTUBAE HA CTPYKTYPY YIPy-
MOBaHb YCIX XIKUX Ta CTaH iXHBbOT kopMoBOi 06a3u [9]. [locTiitHuit koMiTeT bepHCchKOT
KOHBEHII1 paJuTh BUKOPIHIOBATH aBEHTHBHI BUAU. CTae O4EBHIHHUM, LIO L€ CTOCY-
€ThCS 1 €EHOTONONIOHOr0 COOaKH.

Ha nmanmit yac BimOyBaeThCs CIIECK YMCEIBHOCTI BOBKAa 3BUYAWHOIO, caMe TOMY
JIOCUTH aKTyaJbHUM € TOCIIKSHHS Cy4aCHOTO CTaHy Ol0JIOTiYHUX 03HAK XMKAKa, HOro
MPOCTOPOBOT Ta TPOGiYHOT MOBEIHKH, OCOOIHBO, IO CTOCYETHCS HAMAJliB HA JIOMAIII-
Hix TBapuH [11]. Jomuiu B.I. [S] nocnimkyroun ciian BoBka Ha KiHOypHCBKIH Koci,
3a3HA4YMB, L0 JAOMiHYIOUUi OioTom me — 3mimani Janamadtu 48,5% (n=47). Y wni
Tpymi XWKaK HaivacTile 3ycTpidyaBcs y BIAKPUTIH MICIEBOCTI 3 TpyHaMH JTUCTSIHUX
nepeB — 33% (m=16), Ta y BIIKpHTiii MICIIEBOCTI 3 COCHOBUMH MacHBaMH CEPEIHBOTO
knacy Biky — 28,6% (n=13). B. /1. bonnapenko B.Jl. [1] cTBepmxKy, 110 Ha MeXi ABOX
CEPEJIOBHII] CITOCTEPITaeThCsI OLIBII MUPOKUH CIIEKTP KUTTEBUX (HopM. MU BBakaemo,
II0 caMe TOMY 3MilllaHi JJaHIA(PTH B €KOJIOTIT BOBKA BiJirpaloTh HAHBAXKITUBIIIY POJIb.
BoBku, He MarO4M BAOCTadb MPHUPOAHUX KOPMIB, TSKIIOTH JIO JIOACHKHX IOCEIICHb
1 CTBOPIOIOTB sl HACEIIEHHsI BEJIMKI TipobiieMu. Po3po0iieHo 10CcTaTHBO METO/IIB TOCITi-
JOKEHHS €KOJIOT1T XH)KaKiB, SIK1 JAFOTh MOKJIMBICTh BECTH OOJIIK YHCEIBHOCTI MPEICTaB-
HUKIB KOXXHOTO BUJTY, 0COOIUBOCTI IXHBOTO YKUBJICHHS Ta PO3MHOKCHHSL.

Puc. 1. Kam ’sncvka 6anka

IMocTranoBka 3aBaanHs. [IpupomHi yMoBU XepCOHCHKOI 00JacTi CIPUATINBI JUIS
OIIIBIIOCTI XMKAKIB y CTBOPEHHI NMPUTYJIKY JUIA 3aXHCTy Ta PO3MHOXKEHHS. MU obcTe-
JKYBaJTM Pi3HI KyTOUYKH XEpPCOHCHKOT 00JacTi mij] yac excrenuiii 3 Haykosmsmu (HIIIT
«Dxapmnranpknity, HII «OnemxiBepki mickuy, HIIIT «Kamsacpka ciu» (puc. 1),
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HITIT «HmwxupOAHIIPOBCEKUIY. BaxiuBy iHpopMamito HagaBana y4acTb y HIOPIYHUX
MOJIOBAaHHSIX 3 PI3HUMH KOJIEKTHBaMH MHUCIUBIIB [omompucrancekoro, Llropymun-
cpKoro, HoBoTpoilpKoro paifoHis. BaxkinBo, Mo MUCIHUBIII, SIK IPABUIIO, € BIACHUKAMU
THX 3eMelb, Jie POBOAMIIOCH TIOJIOBAaHHS Ha 3aiIld, (as3ana, mepHary nuuuHy. BoHH
YyIOBO 3HAIOTH CBOT MOJSA-YTIMISA 1 KONH IUTAHYBAJUCS OONAaBH Ha XFDKAaKiB, JaBajd
MOPAaJIH MO0 CIIPSIMYBAHHS 3YCHJIb MHUCIIHBII HA OTOYCHHS MOXKJIMBUX MICIlb mepely-
BaHHS TBapHH (puc. 2).

KopucHoro crana indpomariist mpu 00CTeKEHHI JECATKIB KypraHiB y XepCOHCHKIH
obmnacri. Taky nporpamy o0cTexeHb po3podus npodecop kadenpu 6oTaHiku XepcoH-
CBKOTO JepkaBHOTo yHiBepcuteTy Moiicienko I.I. Kypranu He po3opioioThes arpapi-
SIMH, TOMY € OCepeJIKaMH TUKOi pupou. I1i gac mpoBeeHHs 00Ky BUIOBOTO CKJIATY
POCIIMHHOTO 1 TBAPUHHOTO CBITY MH 3BEpHYJIH YBary, o Maibke Ha KOXXHOMY Kyprasi
€ HOPH JIUCHUII 3BUYalHO1.

Puc. 2. B nicocmyeax cnpusimiusi 3axXuchi ymosu 0ist 606Kd

BoBku, He MalO4u BIOCTANb MPUPOTHUX KOPMIB, TSDKIFOTH JIO JIFOICHKUX MMOCEICHD
1 CTBOPIOIOTB sl HACETIEHHsI BEJIHKI TipobiieMu. Po3pobiieHo 10CcTaTHBO METO/IB IOCITi-
JOKEHHS €KOJIOT11 XH)KaKiB, SIK1 JJAFOTh MOXKIIMBICTh BECTH OOJIIK YHCEIBHOCTI MPEICTaB-
HUKIB KOXKHOTO BHJY, 0COOJIMBOCTI IXHBOTO KMBJICHHS Ta PO3MHOXEHH: [6, 10].

BuBueHHs 610TOMIYHOTO PO3MOALTY BOBKA, JIUCHIII Ta €HOTOIOAIOHOTO COOaKU Ipo-
BOJIWJIOCH 32 3arajbHO BU3HAHUMU MeTonukamu. I1ix yac 300py mMaTepiany JOCTimKy-
BaBCsl OI0TOMIYHUIN PO3MOJLT BOBKA, JIMCHUIIl Ta €HOTOMOAIOHOTO coOaku, 00CTEeKyBa-
JIFCS. HOPH Ta JITBUINA, BUBYABCS CIIEKTD JKUBJICHHS M TpO(idHMX 3B’SI3KiB XMKAKiB
3a 3araJibHO BU3HAHWMH MeToankamu. Hamm Oyno BHKOpHCTaHO maHi XepCOHCHKOTO
00JIaCHOTO YIPABJIiHHS JTICOBOTO Ta MUCIMBCHKOTO FOCIONAPCTBA, YIIPaBIiHHS MUCITHB-
CHKHMHU TOCIIOIapCTBaMU J{ep’kaBHOTO areHTCTBA JTIICOBUX pecypciB YKpaiHu, XepcoH-
CbKOi CaHITApPHO-CIIJeMIOIOTIYHOI CTaHIlT Ta Jlaboparopii BeTepUHAPHOT MEIUIMHH,
XepcoHCHKOTO YKpaTHCHKOTO TOBapUCTBAa MUCIHBIIIB Ta pudanok (Y TMP).

Bukian ocHoBHOro marepiajay aociigxeHHsl. [3 TphoX TOCHIDKYBaHHX HAMH
XWKaKiB XepCOHCHKOT 00JTACTI JMCHI 3BUYaliHA — HAHOUIBIN YncieHHui Bua. llei
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XMXKaK MEHII BUOATIUBHI 710 BUOOPY Micllb BIATIOYMHKY 1 MOJTIOBAHHS, HXK 1HIII 3Bipi.
MinmBicTh GIOTOMIYHOTO PO3MOILTY JIMCHINI JIOCHTh BEIHKA, a OT €HOTOIOMIOHHN
co0aka MPOTATOM YChOTO POKY HAHOULIBII 9aCTO 3yCTPIYa€ThCS B PIYKOBHX 3aIlllaBax, Ha
MOPCBKHX KOCaX, Ha OCTPOBAX 3 OUEPETSHUMHU 3apOCTsIMH [2]. AHaNI3Yy0UN HAHOIIBII
yIOOJIeHI MICISl MEIIKaHHS €HOTOMOMIOHOTO CcOOaKH Ha TepUTOpPIl paloHy Hammux
JOCIIIPKEHb, MU IPUXOJUMO J10 BUCHOBKY, 110 3aIlJIaBH PIYOK 3 UarapHUKaMH BEpOHIKY
1 BUCOKOTPaBHA POCINHHICTE y3/I0BXK y30epesks 00T — 1e yaro0ieHi 6i0Tonu JaHoro
xmkaka. TyT CTBOPIOIOTHCS CIIPHATIIMBI €KOJIOTIUHI YMOBH JUTS JAHOTO BHUIY 1 3a0e3re-
Yy€EThCS MONAJBIINE 3pOCTaHHs Horo momyssiii. YncenbHiCTIO €HOTONOAIOHMI cobaka
3HAYHO MOCTYMAETHCS JIUCHUITI, aJie BJBiYi IEPEBUIIYE YUCEIbHICTh BOBKA 3BUYAIHOTO.

Ha Tepurtopii XepcoHChKOi 00JIaCTI BOBK BUKOPUCTOBYE HAUPI3HOMAHITHIII YT/,
JUIS HbOTO BaXJIMBUMH € SIK IPUPOJHI, TaK 1 aHTpoIorenHi 6ioronu. [lo3a cezoHoM po3-
MHOKCHHS BOBKH JIFOOJISITH PO3TAIIOBYBATHCA i1 4ac THIOBaHHS Ha TOJISX, J¢ BUPOIILY-
BaJIM COHANIHHUK. [Tic)ist 30MpaHHs COHSIITHUKA (OPMYETHCS TYCTHH YaCTOKI 13 3aJIHIIKIB
cyxux crebei. Ix Bucora cranoButh 30-50 cM, 0 103BOJNSE BOBKOBI OIISIATH JOCHTH
BEJIUKY TEPUTOPII0, TPU IHOMY 3aJHMINATUCS MAaJOMOMITHHM JUIs 1HIIAX MEIIKAHIIIB
arpoIleHo3iB 1 U MoAeH. Y cyXy MOTOoAy Ha TaKUX HOJIIX 3AIUIIAECTHCS MaJlo CIiIiB.

~ Mu npoanainizyBanu CTaH YMCENbHOCTI Ta 100yBaHHs BOBKA 3BUYAHHOIO, €HOTOIIO-

JIOHOTO COOAKH, JTMCHUII 3BHYaWHOI B yMOBax XepCOHCHKOI 00J1acTi 3a OCTaHHI 5 pOKiB
(Tabm. 1).

ITnoma MUCITUBCBHKUX Yrifgs B Ykpaini y 2018 poui cTaHOBUTE 38,2 MIIH. Ta, 3 SIKHX
Ha oo YTMP npunanae 23,6 muH. ra (64%), minnpuemctBam JlepkiicareHTcTBa —
3,9 muH. ra (10,8%), inmmm kopuctyBadam — 10,7 miH. Ta (25,2%) [4].

Ta6mmi 1
YucenabHicTh Ta 100yBaHHS NPEICTABHUKIB POAUHH c00a4i B MUCIUBCHKHX
yrizaax Xepconcbkoi od1acTi (mo ganum Xepconcbkoro Y TMP)

Pik Buau TBapun YucelbHiCTh JloOyBaHHs
Bosk 303 157
2015 | JIucuus 1946 3777
€HorononioHa cobaka 598 323
Bosk 297 150
2016 | JIncums 1868 3001
€roronoxioHa cobaka 638 349
Bosk 361 183
2017 | JIucuus 1885 3223
€HoronoxioHa cobaka 635 285
Bosk 291 163
2018 | JIucuus 1849 2819
€rorononioHa cobaka 644 263
Bosk 362 160
2019 | JIncuus 1748 2383
€HoronoxioHa cobaka 580 285

AHai3 po3nojily YACEeTbHOCTI JOCHTIKYBAaHUX HAMH BHJIIB XM)KAKiB IO MUCJIHB-
CBKUM OpraizarissMm XepcoHcekoi obmacti y 2019 pormi mokasas, 1o JUCHIS 1 BOBK
BEJIMKY IepeBary HaJIaroTh YTiisaM paiioHHux opranizaiiii YTMP (YkpaiHcbke ToBa-
pUCTBO MHCIUBIIB 1 pubanok) — 81% i 77% BignoBigHo. €HOTOMOAIOHMI coOaka HA
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62% cepen TpHOX TUITIB MUCIMBCHKUX YTifb Bigaae nepesary AKJII (mepxaBHuM JTico-
BHAM TOCIIOJapCTBaM), OYEBUIHO TYT MEHIIUI THCK aHTPOIIOICHHOTO (pakTopy i mpu-
POJIHI YMOBH BiIOBIalOTh IXHIM YMOBaM MEIIKAHHS.

BaxiuBuM € TOW (pakT, MO aHANi3 YUCENBHOCTI BOBKA 3BHYANHOTO, E€HOMONO-
0ibHOo20 cobaky Ta MUCHI 3BHYAHOI B MHCIHMBCBHKHMX YTiasax XepCOHChKOI 00iacTi
N0Ka3aB, [0 YHCENIbHICTh JAHWX BHJIB 3HAYHO BHIIA HIX y CycimHiX obnacTsax. [ani
PerionanpHO1 AOMOBII CBiUaTh, IO YHCENBHICTh BOBKIB B XEpPCOHCHKIiN 00macTi 3a
2013-2016 poxu Oyia TOCUTHh BUCOKOIO 1 TpuMasacs B Mexkax 300 ocoOuH, a 1o JaHUM
Xepconcekoro YTMP He 3a710Bro 10 moyaTky BiffHM HalOUIBIIOI0 YHCETBHICT BOBKA
Oynay 2019 poi — 362 ocobunu (Tadm. 1). Ak 3a3Havanocs, cepen miBACHANX o0IacTen
VYkpainu HalOUIbIIA KUTbKICTh BOBKIB MEIIKAE y HamIiii XepcoHChKil obnacTi. SKkio
y 2015 poui B XepcoHchkili oOnmacti HanigyBanock 303 xmxaka, To y Onecbkiid — 59,
MuxkonaiBebkiit — 55, 3amopisbkiit — 179.

He nuBnsunch Ha Te, 10 YHCEILHICTH BOBKA BBIYI MEHINIA aHI)K €HOTOITOXIOHOTO
cobaky, y HaceJeHHs XepCOHCHKOi 00IacTi JIy)e BEIUKY TPUBOTY BUKIMKAIOTh CaMe
BOBKH. [IpoTe, CyTTE€BO 3MEHIIYBaTH iX UYMCEIBHICTH BIAETHCS TUIBKH MHCIIHBIISIM.
PoOnsaTh BOHM II€ IUIIXOM BiICTPLIIOBAHHS TOPOCITHX OCOOMH Ta PETyIIOI0YH IIPOIIEC
PO3MHOXKEHHS TBapHH (puc. 3).

Puc. 3. Bosku, wo 6ynu sunyueni iz micyesoi sepai 9.01.2018 poky ¢ Cxadoecbromy paiiomi

BoBku — MoHOTamW, TiH y HUX OyBa€ B3UMKY 1 TpUBa€ 3 TpynHs A0 Oepe3Hs, Y cra-
pUX OCOOHMH BiH 3a3BHYail MPOTIKa€E JOCHTh MHUPHO, SKINO IXHS Tapa 30epersiacs Ta
MOpYY He 3’SBUBCS CaMellb-OMHAK. MOJIO/Ii Ta CaMOTHI CTapi BOBYUII MPHBAOIIOIOTH
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CaMIIiB, MIX SKUMH MOXKJIMBI )KOPCTOKI O1MKH 32 IpaBo cTaTé MapTHEPOM caMKH. B 1ieit
Yac MUCIHBIIM JIETIIE MiAKPACTHCS IO XIDKaKiB, Ta BIIOTIOBATH iX.

Puc. 4. Jlizea 6o86kis 6 3axapawenux aicocmyaax

30UTKH, SIKUX 3aBJa€ BOBK UK IPUPOII Ta JTFOISIM B XEPCOHCHKIN 00J1acTi, Ha3BU-
qaiiHO BenuKi. [Ipec Xmkaka Ha OTOUYIOUE CEpeOBUILE AOCHThH 3HaYHUI. OKpiM TOTO,
3’sBUJIACS MOTEHIIIIHA Hebe3neka 6e3mocepeHbO s MoanHu. [Ipu BUCOKIH YrcenbHO-
CTi BOBKa OCTaHHIMH pokamu (Om3bko 300 0coOWH Ha 001acTh) XMKakaM He BHCTa4ae
B SIKOCTI 300WYi IUKUX TBApUH. TBapuHH O€3 BCIKOTO OCTPaxXy HAOIMKAIOTHCS JI0 JIEOM-
CBKHX OCEllb, HAMAAAIOTh Ha CKOT, ITHUIIIO, JOMAIIHIX cO0aK, SKAX MPOCTO BUTATAIOTH i3
OyoK 1 o7pa3sy 3’inaroTh. BOBKH, JTHCHII Ta €EHOTONOMIOHI COOAKH MEPEBUIITYIOTh YHCEITh-
HICTB JUIA HANIOTO PETiOHYy B JEKiJIbKa pasiB, MO CTBOPIOE YMOBH IUIS CIIaiaxy CKasy.
B cBoto 4epry, BOBKH 3 33JI0BOJICHHSIM IT0ial0Th 5K JIMCHUIIb TaK i EHOTOMOAIOHNX CODaK.
3BiCHO, BIPOTIHICTh 3apa)KCHHS CKa30M IIe OubIne 3poctae. CellssHU PO3IOBiaH, SK
CK)KCHUI BOBK Cepell ITHs 3aiIlloB B CEJIO Ta [I0YaB KUIATUCS Ha JIoNeiH. MUCITHBIIB
nopyd He 0yJ10, TO BOBKA 3aKOJIONH MpsAMO Buiiamu. CaHeiIeMCTaHIIis i ITBepANIIa, 0
TO JiiCHO OyB BOBK. TakuM YHHOM, TIPH HU3bKiH YUCEITLHOCTI OCHOBHHX KEPTB, HMOBIp-
HICTh Hallay XKaKiB Ha JIIONUHY B XEePCOHCHKIN 001acTi IBUIIKO 3pOCTAE.

BHCHOBKM i mepCHeKTHBH MOAAJIBIINX JAOCHiTKeHb. [Ipuponti ymMmoBu XepcoH-
ChKOi 00J1aCTi CIIPUATIIURBI JUTS IPEACTABHUKIB POIUHH co0aul, TOMY YHCEIbHICTh BOBKA
3BHYAHHOTO, €HOTOMOAIOHOTO COOAKH Ta JMCHUII 3BHYAHOT HA TEPUTOPIT JOCIHIIKYyBa-
HOTO PETiOHY Y IOBOEHHUH 1epioj Oyiia TOCUTh BUCOKA 1 CTa0iIbHA MPOTATOM OCTaHHIX
5 pokiB. UucenbHICTh BOBKa cTaHOBMIIA O113bK0 300 0COOWH Ha piK, Y EHOTOMONIOHOTO
cobaku nocsrana 600, y mucuii — aemio Menire 2000 ocodun. Lli mokasHUKH B AEKiTbKa
pa3iB MepeBUIYBAN YHUCENBHICTh XMKAKIB y cycimHiX MukomnaiBebkiil, Onechkiil Ta
3amopi3pKiit 00macTsX.

Tuck xmxkaka Ha OTOYYIOUE CEPEIOBHINE NOCHTh 3HAYHUM, 3’SBUIIACS MOTCHIIIHA
Hebe3mneka Oe3rmocepenHbo s JIIONUHA. SIK CKIaayThcs MO 3aKiHYCHHIO BiMHM BiJHO-
CHHH MiX XIDKaKaMH Ta IX )KepTBAMH, BiTHOCHHH Mi>K BOBKOM Ta JTFOITMHOIO — 9acC ITOKaXKE.
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Bidokpemnerutli cmpykmypHuli nidpo30in «lpniHcbkul ghaxosuli Korneodx
HaujioHanbHozo yHisepcumemy biopecypcis i npupodokopucmyeaHHs1 YKpaiHu»
Ai6épieHa E.I. — k.ned.H.,

suknaday,

BidokpemneHuti cmpykmypHuti nidpo3din «lpriHcbkuli ghaxosuli Konedx
HauioHanbHoz20 yHigepcumemy biopecypcis i npupodokopucmyeaHHs1 YkpaiHu»
Casyyk C.I". — cmapwut suknaday kaghedpu suwjoi ma npuknadHoi Mamemamuku
imeHi M.I1. Kpasyyka,

HauioHanbHuli yHisepcumem biopecypcie i npupodokopucmysaHHs1 YKkpaiHu

Y cmammi noxasano sk 3 pozeumkom cyuacHoi ekonozii 3MIHI8ANUCA HAYKO8I NO2NA0U HA
BUSBNIEHHS KCEHODIOMUYHUX G1ACMUBOCEN CUHMEMUYHUX PEeYO6UH, SIKI 3ACMOCO8YE TOOUHA
8 PI3HUX 2any3ax cocnodapcmea. B opyeiu nonosuni XX cmonimmsi, Koau OOMIHYIOYUM Y eKON02i4-
HUX OOCTIODICEHHAX CMANO YSAGAEHHS (CYyUacHa napaduzma) npo «noe A3aHicmb ycbo2o 3 ycimy,
6 icmopii cmanosnenns. exkonozii ik nayku gopmyemocs cywacuuti eman (1970 p. — oomenep) it
possumxky. byno, xou i 3 3anisnenusam, yceioomMaeHo HeobXiOHiCMb 0OHOYACHO20 | AKHAUMOYHI-
w020 8pPAXYBAHHS 6CIX 3MIH NPUPOOHO20 CepedosuUwa GHACIOOK PO3GUMKY cghep 3emai i 6naugy
Ha Hb020 M00CbKOI disibHocmi. TIpobnema 8i0éepHents 2100aNbHOI eKoN02iUHOI Kpu3u nocma-
BUNA NUMAHHA 00 €OHAHHS BCIX HAYKOBUX 3HAHDL 1 2any3ell NPAKmuyHoi OilbHOCMI HA €OUHIL
HAYKOGIli OCHOBL MA BU3HAYUNA O] 8CIX EOUHE 3A80AHHA. QOCIOUMU Xapaxkmep i 06cseu 3a6pyo-
HeHb O0BKLIIA, NOG SI3AHUX 3 OISAILHICINIO THOOUHU, CHYRIHb IX HeOe3neUHOCMI I MOJNCIUBOCII Hell-
mpanizayii, uisaxu eKono2izayii supoOHUYMEa, eKOHOMIT ma I0MEOPeHHs. NPUPOOHUX PecypCie.
Bunuxna nompeba 6 naykogux 3nanmsx, Ha sKUx 6a3yeamumymscs npasuia u oyinka Oesnexu
CUHMEMUYHUX XIMIYHUX Peyosun i NiKi8, o CMaio 8aldciusoio MOMUBAYicto OJisl GUBUEHHs Kce-
Hobiomukig. Bcmanoeneno, ujo 6 yeti uac 6yno cmeopeno Midxcnapoone moeapucmeo 3 GUGHeHHs.
xcenobiomuxie (ISSX), sike cmano 2on06HOI0 HAYKOBOW opeawizayicio O0nsl OOCTIOHUKIG, WO
YIKaBIAMbCS Memaboni3MOM [ PO3NOOLIOM YYHCOPIOHUX OISl HCUB020 pevosuH. Tlowunarouu
3 60—70-x poKie MedHci MOKCUKONOZI] 3HAUHO POSUUPUNUCA | BOHA NEPEPOCIA 8 HAYKY NPO NAMO-
7102110 6NAUBY KCEHODIOMUKIB HA HCUBT OPLAHI3MU, MOOMO BUHUKAA eKONO2IYHA MOKCUKONL02is aO0
MOKCUKONO2IL HABKOMUWHBO20 cepedosuuia. B kinyi XX na nouamxy XXI cmonime eenuxy ysazy
6 Vkpaini cmanu Haoaeamu nUmMaHHo NPOSHO3Y8AHHSL WKIOAUBOCME MA OYIHYI PUBUKY, 6KIIOYA-
10UU KpUMePill « PUIUK-KOPUCTDY 00 THOKCUUHUX PeYOBUH. AKMUBHO PO36UBAEMbCS NPOMUCTIO8A
Ma CibCbKO2OCNOO0APCLKA eKOMOKCUKONOIA. B cyyachux naykogux 00CaiONCeHHAX YKPATHCOKUX
VUeHux 0ocumsv 00bpe GUEUEHO OUMAMIKY HAKONUYEHMS 3ATUUKOBUX KITbKOCHew necmuyudié
supobnuymea xinysi XX — nouamxy XXI cmonimes ma npooosixcyioms eueuamu KCeHOOIOMUYHI
eracmueocmi necmuyuois, AKi 3acmoco8yiomv 0N 3AXUCHY CilbCbKO2OCHOOAPCLKUX KYTb-
myp. Ilposedeni docnidoicents 6xazylome Ha HeOOXIOHICMb POPCYGANHI GUBUEHHS MOKCUMHUX
enacmugocmeti KCeHOOIOMUKIB, AKi GUKOPUCTNOBYIOMbCS Y PIZHUX chepax JHCUmms HaceleHHs ma
iXHbO2O 6NIUBY HA HABKOTUWIHE Cepedosulye.

Kniouogi cnosa: exonoeis, kcenobiomuxu, KceHOOIOMUUHI 00CIONCEHHS, eKOMOKCUKONORIA,
necmuyuou

Solomenko L.I., Dibrivna E.l., Savchuk S.G. Development of xenobiotic research in
modern ecology

The article shows how scientific views on the identification of xenobiotic properties of synthetic
substances used by humans in various sectors of the economy have changed with the development
of modern ecology. In the second half of the twentieth century, when the idea (modern paradigm) of
the “interconnectedness of everything with everything” became dominant in ecological research,
the modern stage (1970 to the present) of its development was formed in the history of the formation
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of ecology as a science. It was realised, albeit belatedly, that it was necessary to take into account
all changes in the natural environment as a result of the development of the Earth's spheres and the
impact of human activity on it. The problem of averting the global environmental crisis raised the
issue of combining all scientific knowledge and areas of practice on a single scientific basis and
defined a single task for all: to study the nature and extent of environmental pollution associated
with human activity, the degree of their danger and the possibility of neutralising them, and ways
of greening production, saving and reproducing natural resources. There was a need for scientific
knowledge on which to base regulations and safety assessments of synthetic chemicals and drugs,
which became an important motivation for the study of xenobiotics. It has been established
that at this time the International Society for the Study of Xenobiotics (ISSX) was established,
which became the main scientific organisation for researchers interested in the metabolism and
distribution of substances foreign to life. Starting in the 60s and 70s, the scope of toxicology
expanded significantly and it grew into the science of the pathology of xenobiotics’ impact on
living organisms, i.e. ecological or environmental toxicology emerged. At the end of the XX and
beginning of the XXI centuries, much attention in Ukraine began to be paid to the issue of harm
prediction and risk assessment, including the risk-benefit criterion for toxic substances. Industrial
and agricultural ecotoxicology is actively developing. In modern scientific research, Ukrainian
scientists have studied the dynamics of accumulation of residual amounts of pesticides produced
in the late XX — early XXI centuries and continue to study the xenobiotic properties of pesticides
used to protect crops. The conducted studies indicate the need to accelerate the study of the toxic
properties of xenobiotics used in various spheres of life and their impact on the environment.
Key words: ecology, xenobiotics, xenobiotic research, ecotoxicology, pesticides.

IMocTanoBka nmpodemMu. B icTopii cTaHOBICHHS SKOJIOTIT K HAYKH, SIK BiIMi4aIocs
BKe panie [1, c. 227-228], cyuacHuii eTar po3noyaBcsl, KOJIH JIOMIHYIOUUM CTaJIO ysB-
JeHHs (CyJacHa IMapagurma) mpo «IIOB’sS3aHICTh YCBOTO 3 YCiM». 3 PO3BUTKOM HayKo-
BO-TEXHIYHOI PEBOOIIT B3a€MOBITHOCHHHU «CYCIIILCTBO — IMIPHPOAA» BXKE B CEPEIHHI
XX CT. 3aTOCTPIOIOTBCS HACTIIBKY, 10 pyHHYBaHHS Oiochepu 3eMii HaOupae HE3BO-
POTHHUX TPOIIECIB, YTBOPIOWOYH (DYHKIIOHAIFHO 3aMKHEHY IIIOOajIbHY COIIOCKOCH-
cremy (Tabm. 1).

Ile o3navae, Mo Oyab-SIKHI HETATUBHUI BIUIUB HAa IPUPOIHE CEPEIOBUIIEC BUKINYUEC
Herepen0ayeHi, 4acTo JaleKOCsKHI HeTaTUBHI HACTIIKH.

B3aemonitoun 3 Tpuponoro, JIOAWHA 3aBKIU NparHyia MOMIMIIUTH CBild J0Opo-
OyT, 3poOUTH KUTTA OUTBII KOMGOPTHUM 1 MarepiajgbHO 3abe3nedeHuM. Lle oOymo-
BUJIO 301MIBIIEHHS] BUPOOHHUITBA HEOOX1THOI MPOAYKIiT MPOMHUCIIOBOCTI Ta ClIbCHKOTO
TOCIIOAPCTRA, IO SIK BiJOMO, OYJIO IOB’s13aHe 3 YTBOPEHHIM BiIXOMIIB, SKi IIOTPAILISIIH
B HaBKOJIMIITHE MIPHPOIHE CEpeOBHUIIE 1 3a0pynHIoBamu ioro. [Ipomec HE3BOPOTHEOTO
TIEPETBOPEHHSI JTFOJIMHOIO YaCTHH 0ioc(hepH Ha TEXHOTCHHI 00’ €KTH Ta TEPUTOPIi TicTaB
Ha3By TEXHOTeHe3y, a YacTHHA OiocdepH, MTYIHO MepeTBOPEHA B PE3YJbTaTi YKUTTE-
JUSUTBHOCTI JIFOMIMHY 1 3all0BHEHA 11 MPOAYKTaMH, Ha3UBa€ThCS TEXHOCHEPOIO (TEXHO-
TeHHO 3MiHeHa 000JIOHKa Oiocdepn).

Po3BUTOK IPOMHUCITIOBOTO BUPOOHUIITBA, 3aCHOBAHOTO Ha BUKOPUCTAHHI PECYPCHOTO
1 TeXHOJIOTIYHOTO MOTEHIiaTy, HEMUHYYE MOPOIKYE TUCTAPMOHIIO Y CHUCTEMI «IIpH-
pona — cycminbeTBo» (Tabdm. 1).

CBimueHHAM 1IbOTO € TEXHOTeHHA Jerpajalisi NPUPOAHUX pecypciB, MaHamadris
Ta iH. Hanpuknan, B YkpaiHi BiTHOCHO YHCTI TepUTOpii B cepeanHi XX CTONITTS He
MEePEeBHUINYIOTH 7 % BiX 3arajbHOI IUTOIII, a Ha 68 % eKoJIoTiYHa CUTYyAlis € HeCIIPUST-
JIMBOIO JIJISI 3OPOB’SI MIOMMHN. Y 0ararboxX KpaiHaxX TepUTOPii EKOJIOTIYHUX KaTacTpod
JocsiraroTh 1 % 3araabHEX 1X TUTOII. [ paH1i03HI HAYKOBO-TEXHIUHI JIOCATHEHHS OCTaH-
HIX IECATHPIY CYIPOBOIKYIOTECS BHHUKHEHHSIM HE MEHII 3HAYHUX TII00AIBHIX €KOJIO-
TIYHAX TPoOJIeM: 3HUKHEHHSIM COTEHb O10JI0TIYHUX BUJIIB, HAIMIPHUM 3a0pyIHCHHIM
MIPUPOAHUX BOJ, BUHUILIEHHSIM JICiB, JIETPalalli€l0 OPHUX 3€MEIlb, MOSIBOI0 030HOBUX
«IIPOK» 1, BPEIITI-PEIlT, MOTTHOIECHHIM COIiaIbHO-€KOHOMIYHOI KPH3H, SIKa MPU3BO-
JUTH JI0 TOJIOJYy COTHI MiJIbHOHIB Jroaeit [2].
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Tabmuis 1
EBoJiionist B3a€MOBiIHOCHH cycHiJIbCTBA Ta NPUPOIH
(cknageno apropom Ha migcrasi npaus C.M. Croiiko (1987),
M.®. Peitmepc (1990), I.O. baunucskuii (1991, 1995))
Hepion CyTl:' B32€MOBiTHOCHH Hacuizku
«CYCHiJIbCTBO-NPHPOIA»

Ilepia cragia B3aemonii B3aemopist TFOIMHE 3 TIPHPOJIOO DYHKIiIOHAJIBHO
CYCHiJILCTBA Ta MPUPOAU | OOMEKyBaIach 010JIOMYHUM OOMIHOM He3aMKHeHa
TpuBaa OIU3bKO PEYOBHH. n100ajIbHA
2-3 MJIH. POKIB Bij IIOSBU VY monuHY, IO € 6i0coLiaTbHOI0 couioexkocucTema.

Ha 3eMti epIIuX Jroaei
npumituBHOTO BHy Homo
habilis 10 BUHHKHEHHS
6mu3bKo 40 TUC. POKIB TOMY
CY4acCHOTO JIFOJICBKOTO BUILY
Homo sapiens (Jironuna

iCTOTORO, IIIe TIepeBaXkaa ii 0ioJoriyHa
cyTHicTh. Heuncnenni nepgicHi crama
Jroiel, 030pO€eH] HeTO CKOHATIMU
KaM’sSTHUMH 3HapSUIIMH, OPTaHigYHO
«BIHCYBAJIMCH SIK CKJIAJIOBI CIIEMEHTH

y IPUPOJIHI EKOCHCTEMH, HE OPYIIYIOUH

CalKi aHTPONOTeHHI
BIIMBM HE MOIJIH
BHKJIMKATH

IOMITHHX 3MIH

Y HaBKOJTHIITHBOMY

po3yMmHa), TOOTO JI0 OYATKY | CBOEFO JiSUTBHICTIO IXHBOT JMHAMIYHOT CepeIoBHIII.
i3HBOIAICOTITUYHOT JOOU. | pIBHOBArH.

Jpyra crajis B3aemMoaii JItoncTBO BiKE BITUYTHO BILIHBAIIO HA YacTkoBo
CyCcHiJIbCTBA Ta MPHUPOIU HaBKOJIMIIHE CEPEIOBUIIIE. ¢yHk1HioHATHbHO
TpUBaJa Bifl IOYATKy AHTPOTIOTeHHHI THCK HA TPHPOLY 3aMKHeHa
Hi3HBOTO MAJICONITY 10 KiHIIS | HEYXUIIBHO 3pOCTaB Pa3oM i3 rj100a1bHa
Jpyroi cBiTOBOI BiiiHY, PO3BUTKOM JIFOICHKOTO CYCIIiIbCTBA, couioexocucTema.

TOOTO 110 cepeantn XX CT.

3 YIOCKOHAJIEHHSM BUPOOHHYMX
BIJIHOCHH Ta 3Hapsab Ipalli.
Crocrepiranocsi BAMUpaHHs 0ararbox
BUJIiB TBapUH 1 POCIIKH, 10 BUKIIUKAJIO
Jierpajalito IPUPOIHUX EKOCUCTEM

Le Bxxe cTBOprOBao
TMICBHI HANPY>KEHHS
Y B3a€MOBITHOCHHAX
MIXK JIFOIICHBKHM

Ha 3HAUHUX IUIOLIax. AJe 1me He Oyao CYCHiTbCTBOM
MOPYLLIEHO NPUPOIHOTO KPyroodiry 1 HABKOJIUILHIM
PEUOBUH Ta EHEPreTHYHUX IOTOKIB CEPEIOBHUILIEM.
Ha Halllii TJIaHeTI, TOOTO JUHAMIYHA
piBHOBara Oiocdepu 3a1uianacs e He
HOPYHIHOIO.
TpeTts crajis B3aemonii HepauionansHa rocrogapcbka DYHKIIOHATBHO
CYCIIIJILCTBA Ta NPUPOAU | AisUIBHICTB, OaraTropasoBo MmiJicuiieHa 3aMKHEHa
HoJanacs B CepefHi 3100yTKaM1 HayKOBO-TEXHIYHOTO rj100anbHA
XX crT. micis 3aKiHIeHHS [porpecy, NpU3Besa A0 NOMIKOAKEHHS conioeKkocucTema.

Jpyroi cBiTOBOT BiliHH,

sIKa CTUMYJTIOBAJIA PI3KUIA
CTpHOOK y PO3BHUTKY HAyKH
1 TEXHIKH, 3aI109aTKyBaBIIH
HOBY HayKOBO-TEXHIUHY
PEBOJTIOLLIO.

1 BUYEpIIaHHS IPUPOIHUX PECYPCIB.
BinOynocst momkopkeHHs
pereHepaniiHux MexaHi3MiB 6iochepu,
nedopmallii CKIaJeHOro MPOTAroM
6ararb0X MUIBIOHIB POKIB IPUPOIHOTO
KpYyroo0iry pe4oBUH Ta €HEPreTHYHUX
IIOTOKIB Ha IUTaHeTi. [Topymenns
JTUHAMIYHOT PIBHOBAaru 100aibHOT
3€MHOI COLII0EKOCUCTEMH TIPHBEIIO

JI0 pyiiHyBaHHs Giocdepu 3emii,

1110 3arpOXKY€ CTaTH HE3BOPOTHUM

1 HEMPUAATHUM TSI IOJAJIBLIOTO
iCHYBaHHSI JIIOJCTBA.

Bynb-sikuii, HaBiTH
MOPIBHSHO HE3HAYHHI
aHTPOTIOTEHHUN
BILUIMB Ha TOH YH
THIIHHA TIPUPOTHUN
KOMITOHEHT
OXOITJIIOE BCIO
COILIIOEKOCHCTEMY

B IIJIOMY 1 BUKJIUKA€E
HerepeadavcHi,
YacTO JaJEKOCSKHI
HEraTUBHI HACII KA.
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XX croniTts —11e cromiTTs Ximii. [Tommpunocs ximiune 3a0pynHenHs 6iochepu —3011b-
IIeHHsI KUTBKOCTI XIMIYHUX KOMITOHEHTIB IIEBHOTO CEPE/IOBHUING, a TAKOXK: MPOHUKHEHHS
(BBEIEeHHS) B HHOTO XIMIYHHMX PEYOBHH, HE MPUTAMAaHHUX HOMy a00 B KOHICHTpAILisX,
KOTpi MepeBUIyt0Th HOpMy. HaliHeOe3meuHImuM 171l MPUPOTHUX €KOCUCTEM 1 JIFOIUHA
€ caMe XiMiuHe 3a0pyIHEHHsI, SIKe OTPYIOE HABKOITUIITHE CEPEIOBHUIINE PI3HUMH TOKCHKAH-
TaMu (aepo30ii, XIMiYHI PEHOBUHH, BOXKKI METAJH, IECTUIIUIN, TIACTMACH, JICTEPIeHTH
Ta iH.). 3a MmipaxXyHKaMH CIICI[aNiCTiB, B KiHII XX CTOMITTA y NPUPOAHOMY CEpEIOBHIIT
Mictuitocs 7,0—8,6 MITH. XIMIYHUX PEUOBHH, TIPHUOMY IXHsI KUTBKICTh IIOPIYHO TTOTIOBHEO-
€Tbes e Ha 250 THC. HOBHX CIIONyK. barato XiMiYHHX peYOBHH MalOTh KaHLIEPOTEHHI Ta
MyTareHHi BIACTHBOCTI, ceper SIKMX ocobmuBo Hebesneuanmu € 200 (CIHMCOK CKIIaaeHUH
excriepramu FOHECKO): Gen3on, a3bect, OeH3amipeH, NECTUIMIN, BaXKI MeTalH (0Co-
OnMBO PTYTh, CBUHELb, KaJMill), XapyoBi J0AaTKU 1 pisHOMaHITHI (apOoHuKu. OcobnuBo
3a0pyAHIOIOTh CEPElOBHUIIE MiANPHUEMCTBA, SIKI BUPOOIIIOTH aHTHOIOTHKH, (epMeHTH,
BaKIMHU, CHPOBATKH, KOPMOBHIA O17I0K, O10KOHIIEHTPATH Ta 1H., TOOTO MiIPHEMCTBA MPO-
MHCJIOBOTO O10CHHTE3Y, B BUKUIAX SIKOTO HAsIBHI )KMBI KIIITUHU MiKpOOpraHi3mis [2].

Jo xixmsg XX cT. XiMidHa ITPOMHUCIIOBICTh CTBOPHJIA BEIMUYE3HY KiJIBKICTH HOBHX,
B OCHOBHOMY, OPT'aHIYHHX PEYOBHH, ajie BCI i pEYOBUHH BXKE MOTIH OTPHMATHU «IIPABO
Ha JKUTTS», JIWIIE MPONIIOBIIA TOKCUKOJIOT1UHY ekcriepTusy [3, c. 138—155]. HeoOxin-
HICTH 3HAHb MPO TOKCHYHY Mif0 XIMIYHHX PEUOBHH, 3aXOIH ITOTICPEIKCHHS HETaTHB-
HOTO iX BIUTUBY Ha OPTaHi3M JIFOAWHH CTAJIO MOBCAKICHHOIO OTPEOOIO SIK B MOOYTI, TaK
1 Ha BUPOOHMIITBI.

B monepennix mocmimkenHsx [1, c. 227-228] namu 0yJio BCTAHOBJICHO, IO B KiHIII
XX cT. Ha TpeTiil cTamii B3aeMoii CyCHUIbCTBA Ta MPHUPOIH, KO BKE YTBOPHJIACH
(hyHKIIOHAJIBHO 3aMKHEHa TNI00aIbHa COLIOEKOCUCTEMa, BHHUKJIIA MTOTpeda B HAYKOBUX
3HAHHSX, Ha SIKUX 0a3yBaTHMYThCSI IIPABHJIA ¥ OIliHKA OS3MeKN CHHTETUYHUX XIMIYHUX
PEUYOBHH 1 JIIKIB, III0 CTAJIO BaXKJIMBOK MOTHBAIIIEIO 1J1s1 BUBYCHHS KCEHOOI0THKIB, peyo-
BHMH CHHTE30BaHHX JIFOJMHOKO 1 AKi IOBTMH Yac 3alUIIAIOTHCA B HE3MIHHOMY BUIJISIII
B TIPUPOJHOMY CepenoBuIli. [1oyany akTHBHO PO3BUBATHUCS MPHUKIAIHI ramysi cydac-
HOT €KOJIOTii, AKi MOCHIDKYIOTh KCEHOOIOTHYHI BIACTUBOCTI CHHTETHYHHX PEUOBHH
Ta IXHBOTO BIUIMBY Ha JOBKULIL. B 1ei yac Oymno ctBopeHo MiXKHapoJHEe TOBAPHUCTBO
3 BuBUeHHs kceHoOioTukiB (The International Society for the Study of Xenobiotics), sike
CTaJIO TOJIOBHOIO HAYKOBOIO OpraHi3ali€ro Ui JOCHIJHHUKIB, 10 LIKAaBIATHCS METabo-
J3MOM 1 PO3MOJIIIOM Hy>KOPiJHUX JUISl 5KUBOTO PEIOBUH [4].

Came TOMy, MeTOI0 HACTYITHHUX JOCIIKCHb CTaJ0O BUBUEHHS EBOJIONIi HAYKOBHX
MODVIAIIB PO BUSBICHHS KCCHOOIOTHYHMX BIACTUBOCTCH CHHTETHYHHX PEUOBHUH, SIKi
3aCTOCOBYE JIFOIIMHA B PI3HUX Tally3sX TOCIIOAAPCTBA, 3 PO3BUTKOM Cy4acCHOI €KOJIOTii.

PesysnbraTn gociimkenns. IloripmeHHS cTaHy HaBKOJIMIIHBEOTO CEpENOBHUINA,
MOXKJIMBICTh BUHHKHEHHSI €KOJIOTIYHUX KaTacTpOo(d CTUMYIIOBAIN PO3BUTOK HE TLNBKU
EKOJIOT] SIK HayKH, ajie i exoJorizanito iHmmx Hayk. Hacammepern, 1ie crocyBanocst THX
HayK, sIKi OyJI1 TIOB’s13aHi 3 XIMIYHUMH 3a0pyJHIOBAYaMH HABKOJIMIITHEOTO CEPEAOBHIIIA.

SIKIIO TOKCHIKOJIOTiST Ha MovaTKy XX CTOMITTS 3aiiManacs, B OCHOBHOMY, TLIBKH
BHUBYCHHSM TOKCHYHHMX BIACTHMBOCTEH XIMIYHHX PEUOBHH, TO BXE IOYHHAIOYN
3 60—70-X pokiB 11 MEXKi 3HAYHO POIIUPHIIKCS 1 TOKCHKOJIOTIS TIepepociia B HayKy Tpo
MATOJIOTIIO BIUTMBY TOKCUYHUX PEUOBHH HA KHBI OPraHi3MH, TOOTO BUHHKJIA €KOJIOT1YHA
TOKCHKOJIOTis [5] 200 TOKCHKOJIOTisl HABKOJIMITHHOTO CepeioBUIIa. Benuky yBary cranu
HAIaBaTH MHUTAHHIO TIPOTHO3YBAHHS IMIKIIMBOCTI Ta OLIHII PU3UKY, BKIIOYAI0UN KPH-
Tepiil «PUBUK-KOPUCTHY» IO TOKCUYHUX PEUOBHH.

TOKCHKOIIOTiS Ta EKOJIOTTYHA TOKCHKOJIOTISI MAIOTh 3arajibHi METOIOJIOTIIO Ta METO/IH,
TEPMIHOJIOTIIO Ta MTOHATTA. Pa3oM 3 THM, €KOJIOTiYHY TOKCHKOJIOTiI0 MOJKHA PO3TIISIATH
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SIK OKpEMUI HaIpsiM MPUKIATHOI €KOJIOTi1, 3 KO Y Hel TaKOX € JesIKi MEeTOIOIOTiUHi
T IXOIH, METOJIH, TEPMIHOJIOT1S Ta TIOHSATTSL.

O.1. Huranenko, [.T. Maracap ta B.®. Top6in y 1998 pomi [5] Bu3HaYHIH €KOIO-
TiYHy TOKCHKOJOTIIO SIK HayKy, [0 Ma€ MDKAMCIMIUTIHADHUM XapakTep, IO BUBYAE
3aKOHM B3a€EMOJIi1 OpraHi3My (B TOMY YHCII 1 Ha TOMYJISIIHHOMY PiBHI) JIFOJMHH, TBa-
PHUH Ta POCIUH 3 KCEHOOI0THKaMHU, IO MOTPAIUISIOTH 3 HABKOJIMIIHHOTO CEPEeIOBHIIA,
iXHI} BIJIMB Ha KMBE HA OPraHi3MEHHOMY, MOITYNALITHO-BUIOBOMY, O10IICHO3HOMY Ta
biocepHOMY PIBHSIX.

B meli yac Hayka TOKCHKOJOTiS TONUISETHCS HA OKPEMi HAMPSIMKH: IPOMHCIIOBY,
CLIBCBKOTOCIIONAPCHKY, CyA0BO-MEANIHY, XapuoBy Ta iHii. [Ipu npoMy ciix BinMiTHTH,
0 HEMa€ JIOCUTh Pi3Koi MeXi B MPOBEICHHI MPO(ITAaKTHYHUX 3aXO0JIiB MPU HETaTHB-
HOMY BIUIMBI TOKCHKAHTIB Ha OPraHi3M JIIOAWHH B Tid 4M iHWIN ramysi. Tak, BIIuB
MECTUIHIIB, BAXKKHX METAJiB Ta 1HIINX TOKCHYHHX PEYOBWH HA JIFOJICHKUN OpraHi3M
BUBUAE 5K CUTBCHKOTOCIIONAPCHKA, TaK 1 MPOMHUCIOBA, XapI0Ba, KOMyHATbHA TOKCHKO-
noris. Came Ha 6a3i MpOQiIaKTUYHOT eKOJIOTii, SIKa OpiEHTyBajlacsl Ha 3aXUCT BCbOTO
’KMBOTO, 1 TOYABCSI PO3BUTOK EKOJIOT19HOI TOKCHKOJIOTI].

Ilpomucnosa exomoxcuxonoeis. Baromuii BHECOK Y PO3BUTOK IIPOMHUCIIOBOI TOKCH-
KOJIOTii 3p0OMB paAsiHChKUN TOkcukosor Mukosia BacuiboBuy Jlazapes (1895-1974).
BueHuii MokJaB MmoyaTok CHCTEMAaTHYHOMY BUBUSHHIO 3B’ SI3KY MiXkK XiIMI4HOIO OY/10BOIO
pPEYOBHHU Ta ii O10JOTIYHOIO Ji€F0, TOOTO BIUNTMBOM Ha METa0O0JIi3M JKHBOTO OpraHi3mMy
Ta Ha eKOJIOTIYHY cucTeMy B Lijiomy. Lli JocimKeHHs OTpUMaIy NOAANBIINN PO3BUTOK
1 cTaJIM 3aCTOCOBYBATUCS BYSHUMH THIIIUX HAMPAMiB TOKCHKOOTii. Came 1151 Teopist Oyia
BUKOPUCTAHA JJIS PI3HUX METOMUK BU3HAYECHHS TPAHUYHO JOMYCTHMOI KOHIIEHTpAIii
TOKCHYHOI PEUOBMHH, sIKa Morya OyTu Oe3neunoro i 310pos’ s monuau (I71K).

B 1957 poui M.B. Jlazapes iHiIlitO€ i/Iet0 CTBOPEHHS HOBOI rary3i Tiri€HH — TeoTiri-
eny. HeoOxinHo BiaMITHTH, 1110 15 imess M. B. JlazapeBa rpyHTyBajach Ha Teopii yKpaiH-
ceKoro BueHoro B.I. Beprancbkoro mpo 6iocdepy — AIISHKY aKTUBHOTO XKHUTTS 3€MIIi,
sIKa OXOIUTFOE HWKHIO YacTHHY arMocdepu (TIOBITpSHE cepeloBHIIE), Tiapocdepy
(BomHE cepeloBHIIE), BEPXHIO YaCTHHY JiTocdepu (TpyHTOBe cepenosuie). CripHa
JiSUTBHICTB )KUBUX OPTaHi3MiB, y TOMY YHCIHI 1 JTIOAUHU, IPOSIBISIETHCS SIK T€OJIOTUHUH
(bakTop MIIaHETapHOTO MAaCIITaldy Ta 3HAUYCHHS.

M.B. JIazapeB 3arocTpuB MHUTaHHS PO TE, IO AKTUBHA MIEPETBOPIOIOYA TisUTBHICTh
JIONTMHMY, TIOB’s3aHA 31 CTUXIHUM PO3BHTKOM LIMBiNi3allil, 4aCTO 3ryOHO TIO3HAYAETHCS
Ha MPUPOTi, BUKJIMKAIOYH HETaTHBHI 3MiHU B HABKOJIMIITHHOMY CEpPEIOBHIILL.

Tak, Bocenu 1988 poxy B micTi YepHiBusax (Ykpaina) Oys0 3apeecTpoBaHO crajax
HEBiIOMOTO JIIKapsIM 3aXBOPIOBAHHS AITEH, AKe Mi3HIIIE OTPUMAIIO HAa3By «YEPHIBEI[b-
Koi XiMigHOI XBopoOm» [6]. B cBoili MoHOTpadii ykpaiHCchbKi Tokcukoioru binoyce B.1.
Ta binoyc B.B. BU3Ha4m1IM 110 XBOPOOY SIK TaJOTOKCHUKO3. Tamill Ta iHIII BaXKKi MeTalu
MOTPAIISIOTh B aTMocdepy MicTa depe3 HEJOCKOHATICTh TEXHOJOTIYHHX IPOIECiB
1 IOPYIICHHS CaHITAPHO-TEXHIYHUX MPABUII Ta TIFIEHIYHUX HOPM Ha MiANPHEMCTBAX.
TokcuuHI MIKPOEIEMEHTH, 3HaUYHy YaCTUHY SKUX CKIIAJAIOTh TaJii, KaaMild, CBUHEIb,
PTYTh, Y BUIVISLI TIMITY, TUMY 1 caxi 3a0pyIHIOIOTH JOBKLIISA, HAKOIIMIYIOUHNCH 32 3aKO0-
HaMH KOHIICHTPYBaHHS PEYOBUH y TPOGDIYHHX JIAHIFOTAX, Y TPYHTI, BOII BIAKPUTHX
BOJIOMMHIIL, y POCIHHAX, B TOMY YHCII B Arofiax, 0Bo4ax, ppykrax, B OpranizmMax nra-
XiB, TBapHH, JIFOJICH.

VY BUDIAI ApiOHOAUCIIEPCHOTO aePO30JII0 TOKCHYHHUN Talii Ta 1HII OTpyHHI pedo-
BUHHM TIOCTIHO 3HAXOAATHCS B MPH3EMHUX 3AMWICHUX 1 33JIUMIICHHUX IIapax MOBITPSL.
3a0pyIHEHHS, sIKE BBAXKAETHCSI HIONTO HE3HAYHUM TPH OIIHKAX KIJIbKOCTI TOKCHYHHUX
3a0pyIHIOBAYIB y HABKOJMIIHBOMY CEPEIOBHIII, cTae KaTacTpodiuHO HeOe3MeYHHM
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BHACJIIIOK KOHIICHTPYBaHHS iX y Tpo(idHuX NaHIorax. Hebesneunum, B mepiry uepry,
JUTSL TIFONIEH, SIKi 3HAXOMATHCSA Ha BEpIIMHI BCiX TpodivHmx JaHIorie [7]. Tak mocty-
MOBO B MICTi 1 Ha HOTO OKOJHLAX (popMyBasiacs 30Ha TEXHOT€HHOT'O MIKpOEJIEMEHTHOTO
3a0pyIHECHHSI.

IIpote YepHiBenbka Tpareis — He MepIlia 3arajioM TalieBa IHTOKCUKAIIS TEXHOTEH-
HOTO MOXOPKeHHs. MacoBHI TaJOTOKCHKO3 MEIIKAHIIIB OIHOTO 3 HACEICHUX ITyHKTIB
i€ paHilie BUCBITIUB y cBoill myOmikaiii A. Brockhaus et al. (1980), sixuii 3i cBoiMu
criiBaBTOpaMu OyB MPUUYETHUHN IO 0OCTEXKEHHs moTepnimx [8, ¢. 119-129].

BaxxnuBy ponb y BAHUKHEHH1 KPUTHYHOT €KOJIOTO-TOKCHYHOT cuTyalii B UepHiBIsIX
Bifirpamm psa ¢axropis, siki BOO3 pexomenayBana 000B’SI3KOBO BpPaXxOBYBaTH B XOJi
€M1 IeMiONIOTIYHOTO JIOCIIPKEHHsI XBOPOO HEB1IOMOT €TioNIori1, a came:

1) daxropu, m10 BiTHOCATHCS 70 (DI3UYHOTO CEPEIOBHINA;

2) aHTPOMOTEHHI (PaKTOPH HABKOJIMIIIHEOTO CEPEIOBHIIA;

3) dakTopw, 110 BiTHOCATHCS 10 ToTepmiioro iHauBiga (Kenepa: BO3, 1990).

Cinvcokozocnooapcwka exomokcuxonocisi. CepernHa MUHYJIOTO CTONITTS O3HAaMe-
HYBQJIaCh BIIKPUTTAM MECTUIMIHUX BIACTUBOCTEH MPOMYKTIB OPTraHiYHOTO CHUHTE3Y.
V¥ nepiox micis apyroi CBiTOBOI BIHH MOYABCs MBUAKHA PO3BUTOK XIMIYHHX 3aC00iB
3aXHCTy POCIHH Ta MECTHIUIIB, [0 BUKOPHUCTOBYBAIUCS IUIS 3HUIICHHS OpPraHi3MiB,
SIKI HAHOCHJIN IIKOAY BPO’KasiM, JOMAIITHIM TBapHHAM 1 camiil mroguHi. Cepen mepmmnx
MECTUIHIIB, 0 MaJIM IIUPOKEe BUKOPHUCTAHHS Oylla Tpyma XJIOPOBaHUX BYIJICBOIHIB,
y Tomy uucii T (auxnopauderinTpuxioperaH), IUIbIpUH Ta anbapuH. Tak, B Ykpa-
iHi B 1948 poui Bunano «Posnopsmxenas PM YPCP npo 3actocyBaHHS mpenapary
JT y 3axonax 60poThOH 3 MIKITHUKAMHU y ClIbChKOMY rocrnonapctsi» (Apxis [Ipes3u-
nii HAH VYkpainu) [9], 3riiHO SIKOTO CTBOPIOBANACS KOMICisl AJISl MiATOTOBKH MUTaHHS
oo 3acrocyBaHus npemnapara J1JIT y 60poTs0i 3 KpOBOCOCHHMH KOMaXaMH CiTbCHKO-
TOCIONAPCHKUX TBApHH Y Koirocmnax Ta paarocmax YPCP.

Opnnak He3zabapoM 3’sicyBasocd, 1o JJJIT Ta iHmm XJIopoprasivysi npenaparu MaioTh
BHCOKY TOKCHYHICTb, 3[aTHI JIOJIATH JIOBTi TPO(IYHI MEpexXi Ta CTiiKi O BIUIMBY 5K
a0ioTHYHUX (TeMIleparypa, BOJIOTICTh, KHCIOTHICTh TOIIO), TaK i OI0THYHHUX (haKTOpiB
JnoBkiuI. ToMy 1i pe4OBHHU MOXYTh 30€piraTucst B MpUPOIHUX 00’ €KTax MPOTITrOM
0ararboX pOKIB 1 3TiTHO 3aKOHY KOHIIEHTPYBaHHS MPH IMEPexoli Bia onHiel Tpodiu-
HOI JIJAaHKH JI0 1HIIOT iX KOHIIEHTpais 30UTBIIYETHCS B JeCATKU pasiB. Tak, 3a JaHUMHU
H. I'pina Ta in. (CIIA, 1990), ycporo 3a 4OTHpH JaHKH TPOGIYHOTO JaHIIora BOJHOI
exocuctemu koHIreHtparist JIJAT 3pocia B 1875 pazis [7]. Lle 1 mocmyKuiio IpruBoIoM
IUTSL Pi3KOTO CKOPOYCHHS BUKOPUCTAHHS XJIOPOPTAHIYHHUX CHONYK 110 BCHOMY CBITY.

Y Hamiit kpaini B 1970 poni Oyno mpUHHSATO PIlIEHHS BUIYYUTH BUCOKOTOKCHYHI
IHCEKTHIIMIU 3 ACOPTUMEHTY IECTHUIIHIIB, SIKi 3aCTOCOBYIOThCS Ha (DypaXKHUX Ta TPO-
JIOBOJIBYUX KYJIBTypaxX, MPOTe B CUTLCBKOMY TOCIIOJAPCTBI iX MPOJOBKYBAIH AKTHBHO
3aCTOCOBYBATH ax 10 1975 poky i mi3Hime 11 60poTsOH 3 MepeHOCHUKaMHU iH(EeKIii-
HUX 3aXBOPIOBAHb.

BukopucTaHHS XJIOpOPraHiYHUX NECTUIHMIIB 3MIHUIOCH aKTUBHUM 3aCTOCYBaHHAM
(hocdopopraniyamx npemaparis (tiopoc Ta iH.). [lotiMm cuaTe3yBanu QyHrinuan (IUTi-
okapOamaty, ¢raniMiay, Tiypam) i repoinuan (JJHOK, Tpuasunm).

Y 70-80-1i poku HaOyaM HMIMPOKOTO 3aCTOCYBaHHS MipeTpoinHi iHcekTuuuau Jo
nmovarky 80-X POKiB CBITOBE BUPOOHHUIITBO MECTUIUIIB TOCATIIO 2,3—2,5 MIIH. TOHH 110
Jitodiid peqoBuHi. [LIHpoKHii aCOPTUMEHT 1 3pOCTaHHS MacITabiB 3aCTOCYBaHHS [TECTH-
UiB, 301IbLIEHHS KPaTHOCTI 00pOOOK B yMOBaX YepryBaHHA KyJIbTYp MPUMYILYE CIie-
IIaJTICTIB 13 3aXUCTy POCIHMH 00’ €KTHBHO 1 BCECTOPOHHBO BPAaXOBYBAaTH MOXKJIMBICTH 1X
HeratuBHOI micysiaii [10, c. 9-10].
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[Morenniitna HeOe3MeKa 3aCTOCYBaHHS MMECTUIIIB OOYMOBJIEHA TX TOKCUYHICTIO JIS
JIOUHMY 1 (hayHH, a IOACSKYIH 1 Il POCIIHH, KPIM TOTO, 3ATHICTIO BUKIIMKATH MOOIYHI
edexTu 1 BignaieHi Hacaiaky. Tak, BCTAHOBIIEHO KOpessiiinuii 38’5130k 14 ¢popm naro-
JIOTi# i3 37 3 3araJbHUM HaBaHTAXEHHIM necTuiuaamu. Cepes HuX 1 ypaskeHHS BepXHIX
JUXaJIbHUX IIIISIX1B, OpOHXIaJIbHA ACTMa, 3aXBOPIOBAHHS IEYiHKHM Ta HUPOK, BPKCHHS
€HJIOKPUHHOI CUCTEeMH, po3iaau (HYHKLIH HEPBOBOI CUCTEMH, 30UIbLICHHS KUTbKOCTEN
aHomaiii po3sutky (Monmasis, UyBaris), a TAKO)K BUCOKHH PiBEHB 3arajbHOI 3aXBO-
proBaHOCTI HOBOHapopkeHux [11, ¢. 71-74; 12, ¢. 18-19; 13, c. 12-13].

3HauyHo mi3Hime, B 1998 p., 3a npono3urtieto OOH B paMkax nmporpamu 3 0XOpOHU
HaBKOJIMIITHBOTO cepemoBHIa Oyna mpuiiHATa KoHBeHmis, ska oOMeXniIa TOPTIiBIIIO
HeOe3nmeyHnMHr pedoBrHaMu 1 nectunuaamu Ty JIJIT, opranodocdarie i pTyTHUX
CHodyK. YHCIEeHHUMH OCIHIDKEHHAME OyIlo MOKa3aHo, IO CTiHKi XJIOpOpraHivHi Cro-
JyK{ BUSIBISIIOTBCS MIPAKTHYHO B yCiX OPraHi3MiB, III0 MEIIKAIOTh Y BOAI 1 Ha cymi, 95
KpaiH B35UIM y4acTh Y HOBOMY MiKHapomZHOMY IOTOBOpi. Y IeH e Jac, 10 HeperiKy
OKCHJIAHTiB, 000B’A3KOBUX JIs1 KOHTPOII0, Oynu BriroueHi /I T i rekcaxIopIuKiIorek-
can (I'XIT).

VY cydacHHX HAyKOBHX IOCIHIDKEHHSIX YKpaiHCBKHUX YYCHHX, PO MIO CBigUaTh
JiTepaTypHi Jxepena, TOCUTh A0Ope BHUBYEHO AWHAMIKY HAKOMUYEHHS 3aJIMIIKOBUX
KUTbKOCTEH NeCTHINIB BUPOOHHIITBA KiHId XX — movatky XXI cTomiTh Ta BUSBICHO
KCEHOOIOTHYHI BJIACTUBOCTI PI3HMX 3a TOKCHYHICTIO IMpenapariB, sIKi 3aCTOCOBYBa-
JUCSI B IHTEHCHBHHMX TEXHOJIOTISIX 3aXMCTY POCIUH. BHCOKOI0O CTIMKICTIO B 00’€KTax
HABKOJIMIITHHOTO CEPENOBHINA BiA3HAYMIUCH npenaparu xiaopopradiuni (JJAT, ramma —
I'XIT, I[TXIT) Ta mpenapati CUM-TPHA3HHOBOI IPyNH (aTpa3vH 1 CUMAa3WH), 3aTHIITKOBI
KIJIBKOCTI SIKUX MOXYTb 30epiratuch B IpyHTi Bif 1,5 10 20 pokiB.

JlocmipkeHHsT OCTaHHIX JECATHIITh TOKa3yloTh, IO 1HTEHCHUQIKAIliS CITLCHKOTO
TOCIIONAPCTBA 3HAYHOIO MIpOI0 CIIPHYUHSE 3POCTAHHS MECTUIMIHOTO HABAHTaKECHHSI
Ha arpoleHO3H, MPU3BOAUTH J0 MOPYIIEHHS iX PiBHOBaru Ta A0 MOXKJIMBOTO IiJABH-
IICHHS PE3UCTEHTHOCTI IIKIUTHBUX OPTaHi3MiB.

Heo0XiiHO BiMITHTH, IO B OCTaHHI JECATHIITTS NECTHLMINA M€ 3aJIMIIAIOTHCS
BRXIIMBOKO JIAHKOIO B OJIEPXKAaHHI CLIHCHKOTOCIIONAPCHKOT MPOMYKII. quaCHe ClJTb-
CBKOTOCTIONAPChKE BHp06HHHTBO y PO3BHHEHHX KpaiHax IEepPEXOOUTh Ha 1HTerpOBaH1
TEXHOJIOTIi 3aXUCTy CIIBCHKOTOCIIONAPCHKUX KYIBTYp Ta BUKOPUCTAHHS IMECTHIUIIB
HOBHX ITOKOJIiHb, SIKi O€3MeYHIIII ISl JTFOJIeH, TBAPHH Ta 3arajoM s ekocucteM. [Ipote
BUKOPUCTAHHS TECTHLUAIB IPH MOPYIICHHI PEKOMEHIOBAaHHX HOPM Ta PEIIAMCHTIB
Ma€ HeTaTHBHI €KOJIOT1YH1 HAaCIiIKU 1 MPo0JieM 3 BUKOPUCTAHHSAM 3aC00iB 3aXUCTY pOC-
JIVH 3aJTUIIAEThCS 1Ie JOCUTH Oararo.

3 pesodroriii BeecBiTHbo1 koH(epenmii OOH 3 exonorii y Pio-me-XXanetipo (1992)
BUIUIMBAE, LIO JIIOACTBO JKUBE B HEBIJOMOMY TOKCHUKOJIOTiYHOMY cepenosuili. HaBiTh
JIKY, BUABISIEThCS, BUBUEHI Jine Ha 40% coel Homenkinatypu. Lo ctocyeThes iHmuMX
KCEHOOIOTHKIB, TO YacTKa X BUBUEHOCTI 3HWXKYEThCs 10 1 13 10.

BucnoBku. B apyriit nonoBuni XX CTOMITTS, KOJIH JOMiHYIOUHM CTaJIO ySBJICHHS
(cy4acHa mapagurma) mpo «nos s3aHicmb Ycb0o2o 3 YCiM», B iICTOPIl CTAHOBJICHHS €KO-
JIoTi1 sIK HaykH, popMyeThes cydacHuid etar (1970 p. — norenep) ii po3Butky. Bunu-
KJa motrpeba B HAyKOBHX 3HAHHAX, Ha SKUX 0a3yBaTUMyThCs MpaBWIia i OIliHKa 0e3-
MeKH CHHTETHYHUX XIMIYHUX PEUOBHH 1 JIKIB, IO CTAJO BAXKJIMBOIO MOTHBAIIEIO IS
BUBUCHHS KCCHOOIOTHKIB.

Bcranosneno, 1o B 11eif yac Oysao cTBopeHOo MixKHapOIHE TOBAPUCTBO 3 BUBYCHHS
kceHoOioTukiB (ISSX), sike cTaso TOIOBHOI HAYKOBOKO OPTaHi3aIli€lo UIsl TOCIiIHUKIB,
10 I[IKaBJIATHCS META00TI3MOM 1 PO3IOIITIOM YYKOPITHUX IS )KHBOTO PEUOBHH.
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[Mounnaroun 3 60—70-X poKiB MeXi TOKCUKOJIOT11 3HAYHO POLIMPHUIINCS 1 BOHA TIepe-
pociia B HayKy IpoO IAaTOJNOTIIO BIUTMBY KCEHOOIOTHKIB Ha )KHB1 OpTaHi3MH, TOOTO BUHU-
KJIa €KOJIOTIYHA TOKCUKOJIOTIS 800 TOKCHKOJIOTISI HABKOJIIMIIHBOTO CEPEAOBHIIA.

B xinmi XX Ha mowatky XXI cTonmiTh BenuKy yBary B YKpaiHi CTaJu HaJaBaTH
MUTAHHIO TPOTHO3YBAaHHS INKIUIMBOCTI Ta OINHI PH3WKY, BKJIIOYAIOUM KpPUTEPId
«PU3UK-KOPHCTH» O TOKCHYHUX PEUOBUH. AKTHBHO PO3BUBAETHCS MPOMHUCIOBA Ta
CLITBCBKOTOCIIOAAPCHKA CKOTOKCHKOJIOT 151,

[IpoBeneHi OOCTIHKEHHS MOKAa3yIOTh, IO JIAIIEC Majia YacTHHA CTBOPEHUX JIOIH-
HOIO XIMIYHHUX CIIOJIyK M€ JOCUTh MMOBHY TOKCUKOJIOTO-TIr€HIYHY XapaKkTepucTHKY. Lle
TOBOPUTH PO HEOOXiAHICTH (hOPCYBaHHS BUBUCHHS TOKCHYHHUX BIACTHBOCTEH KCEHOOI-
OTHKIB, SIKI BHKOPHCTOBYIOTBCS B Pi3HUX cepax )KHUTTSA HACEICHHS Ta IXHBOTO BILUTUBY
Ha HABKOJIMIIIHE CepEeIOBUILE.
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BMNANB CKNAAQY KANbLUIEBOI CYMILWI B PALIIOHI XAPYYBAHHSA
HA PICT | PO3BUTOK PABJIUKIB

Tkayyk O.[1. - d.c.-2.H.,

npoghecop kaghedpu eKosioeii ma 0XOPOHU HaBKoNUWHbLO20 cepedosulya,
BiHHUUbKUU HauioHanbHUl agpapHuUl yHieepcumem

Jleguyk O.B. — k.ned.H.,

doueHm kaghedpu Mamemamuku, Oi3UKU ma KoM’ iomepHUX mexHosoeid,
BiHHUUbKUl HauioHanbHUl agpapHuUl yHieepcumem

KpusxaHiecbkuti B.B. — cmydeHm Il Kypcy ¢hakynsmemy ekonoeii, nicisHuymea
ma cadogo-rapKogoeo eocrodapcmea,

BiHHUUbKUU HauioHanbHUl agpapHuUl yHieepcumem

Y ecmammi nasedeno pesynomamu excnepumenmanbHux 00CAiONCeHb 6HAUBY PI3HO20 CKAAOY
Kanvyiesoi cymiudi y payioHi Xapuyeanus Ha picm i pO36UMOK PABIUKI, 30KpeMa OUHAMIKY pO3-
Mipie i macu. [JosedeHo 6niue pisHo2o CKIady Kaibyiesol cymiuli 8 payioHi XapuyeanHs Ha picm
i pozsumox paeauxie 06ox eudis: Achatina tigrava i Achatina fulica. 3’acosano siominnocmi
¥ pocmi i po3eumKy KOJNCHO20 3 8Udie axamun. Buseneno naukpawuii xapyosuii payion (kauv-
yiegy cymiul 3 0804aAMU MaA PPYKMamy) Osi KOHCHO20 3 080X Ui MOAIOCKI6. B Hel 6x00umo.:
noopibnena 6 NOPOUOK WKAPALYNA KYPAYUX ACYb, AK NPUPOOHUil Karvyil 0ns pasauxie — 80 e,
cyxuil GIIKOBULL KOPM 2amapyc, KUl BUKOPUCMOBYEMbCS 8 AKOCMI KOPMY 015 AK8APIYMHUX PUOOK
ma uepenax — 10 e, epeuxa — 50 2, kynocym — 30 e, kawa «'epxynecy — 30 2, pubne 6opouiHo —
60 e, mpuxanvyiu pocgham-neopeaniuna cymiut 3 mikpoenemenmie — 60 2.

Tlpu suguenti 6n1u8y pisHUX CK1A0I8 KAIbYIEEOT CyMIii 6 payioHi Ha picm i pO36UMOK PaAGu-
Ki6 080X 6UOI8 MONCHA UKOPUCMOBYBAMU HACMYNHI MEMOOU MAMEMAMUYHOI 06POOKU: ONUCO8Y
Ccmamucmuxy, OUCnepcillHuil ananis, peepecitunutl ananiz. Kpim mozo 0ns 2pynyeants pagiuxie,
AKI 0eMOHCMPYIOMb CXOHCE MOOeILi pOCHTY Ma PO3GUMKY HA OCHOGI CKAJY CYMIii Kanbyiio 8 payi-
OMI MOJICHA BUKOPUCTNOBY8AMU KAAcmepHUll ananis. [[na eusHavyens Hausascaugiuux gaxmo-
Pi8, AKI CHpUAioms pocmy ma po3eUmKy pasiuKie MONCHA UKOPUCMOBY8AMU AHANI3 OCHOBHUX
Komnonenmig. Lleil ananiz modce OONOMOSMU BUHAYUMU, SKI (PAKMOPU, MAKi K CKAAO KAAbYi-
€601 cymiuii 6 payioni abo haxmopu HABKOIUUHBO20 Cepedo8UULd, MAlOMb HAUOLTbUW 3HAYHUL
6NJIUE HA PICM | PO3GUMOK PABIUKIS.

3acanom, mamemamuuna o6pobKa OAHUX € BANCIUBUM KPOKOM Y OOCHIONCEHHT 6NAUBY Di3-
HUX CK1a0i6 Kanbylesoi cymiuii 6 payioHi Ha picm i po36UmMoK pasnuxie 060x eudis. Komoinayis
ONUCOB0I CMamMUCMuUKY, OUCNEPCIUHO20 aHANI3Y, pecpecilinoco aHalizy, KI1ACmepHO20 aHANi3y
Ma amaniz OCHOBHUX KOMNOHEHMI8 003601uUMb OOCTIOHUKAM Kpauje 3pO3yMimu 83aEMO038 30K
MIDIC PAYIOHOM XAPYYSAHHSL MA POCMOM | PO3GUMKOM PAGIUKA. 3aznayenui nioxio 003601umy
nputimamu 00TPYHMOBAHI PIUEeHHs U000 ONMUMANIBLHO20 CKIA0Y CYyMIi Kanbyito 6 payion 0is
PI3HUX 8U0I8 PABTUKIE.

Kniouogi cnosa: pasnuxu, xapuysans, payioH, xanvyitl, picm, 008iCUHA, Macd, Mamema-
muuHa 06poodKa.

Tkachuk O.P, Levchuk O.V.,, Kryzhanivskyi V.V. Influence of the composition of the
calcium mixture in the diet on the growth and development of snails

The article presents the results of experimental research on the effect of different composition
of calcium mixture in the diet on the growth and development of snails, in particular the dynamics
of size and mass. The effect of different composition of calcium mixture in the diet on the growth
and development of snails of two species: Achatina tigrava and Achatina fulica was proven.
Differences in the growth and development of each species of achatina have been clarified. The
best food ration (calcium mixture with vegetables and fruits) for each of the two types of molluscs
was found. It includes: powdered chicken eggshell as natural calcium for snails — 80 g, dry
protein food hamarus, which is used as feed for aquarium fish and turtles — 10 g, buckwheat —
50 g, sesame — 30 g, porridge «Herculesy — 30 g, fish meal — 60 g, tricalcium phosphate-inorganic
mixture of trace elements — 60 g.
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When studying the influence of different compositions of the calcium mixture in the diet on
the growth and development of snails of two species, the following methods of mathematical
processing can be used: descriptive statistics, variance analysis, regression analysis. In addition,
cluster analysis can be used to group snails that show similar patterns of growth and development
based on the composition of the calcium mixture in the diet. Principal component analysis can
be used to determine the most important factors that contribute to the growth and development
of snails. This analysis can help determine which factors, such as the composition of the calcium
mixture in the diet or environmental factors, have the most significant effect on the growth and
development of snails.

In general, the mathematical processing of the data is an important step in the study of
the influence of different compositions of the calcium mixture in the diet on the growth and
development of snails of two species. A combination of descriptive statistics, analysis of variance,
regression analysis, cluster analysis, and principal component analysis will allow researchers to
better understand the relationship between diet and snail growth and development. This approach
will make it possible to make informed decisions about the optimal composition of the calcium
mixture in the diet for different types of snails.

Key words: snails, nutrition, diet, calcium, growth, length, weight, mathematical processing.

IHocTranoBka npodjaemu. OJHUMHU 3 HAWJABHIIINX MEIIKAHIIIB MJIAHETH € PABIUKH
(axarunm, Achatina). 1li Mmomtocku 3’siBuincs Oinbine 500 MUTbHOHIB POKiB TOMY. Axa-
THHY — TI¢ HAOIBIIUI Ha3eMHUH YePEBOHOTHI MOJFOCK, SIKUI BITHOCHUTBCS JI0 KJIACY
YepeBOHOTUX MOJIOCKIB MiJIKJIacy JIETeHEBUX paBlIMKiB. BoHM 100pe aganTyoThCs 10
CepeIOBHUIIA ICHYBaHHS Ta PO3IOBCIOMKEHI 0 BCil 3eMHiH Kymi. Tino iX acumeTpuvHe
1 CKJIQIa€THCS 3 HOTH 3 MiIONIBOIO, TyiTy0a Ta rooBu. B yepemamiky roiosa i Hora BTsI-
TYIOThCA 3 IOIIOMOTOI0 Iy’K€ CHIIBHOTO CIELiaIbHOTO MYyCKYyJa.

BarpkiBomaa AxatnH — cximHa Adpuka: Tanszanis 1 Kenis. Bonu Oynu 3aBe3eHi
B kpainu IliBgennoi ta IliBneHHo-CximHoi A3ii Ha ocTpoBH Tuxoro okeany, Kapuo0-
CBKOTO MOpsl. AXaTMHH OyIH TakOX CHELiadbHO PO3MOBCIOMKEHI Mo €Bpomi s
pO3BENleHHsI 1 BXKMBaHHS B 1Ky 4epe3 iX BUCOKY KyTiHapHY IiHHICTB. bararo KyxoHb
CBITY BHKOPHUCTOBYIOTH 1X M’SICO B SIKOCTI Jeinikatecy. OYHKIIOHYIOTh HaBITh CHEIli-
anbHi pepmu [uis X po3BeneHHs. BinHeaBHa BUeHi ouaiu BUKOPUCTOBYBAaTH PaBIHKa
B SKOCTi TOHOpa HEPBOBOI TKAHUHHM IJIS JIIKyBaHHS MO3KY. YK€ HaBiTh € pe3ylbTaTd
noAiOHO1 Tepartii y mrypiB. BUBYEHHS IIIIX MOJIOCKIB — II€ IIEPCIIEKTHBA PO3BUTKY. ToMy
JOCTIJKEHHS 0COOIMBOCTEN POCTY PaBIHKIB HA OCHOBI €KOTPO(QHUX XapuoOBHX 3B’S3-
KiB, € OCOOJMBO aKTyallbHUM JJIs 3aCTOCYBaHb y PI3HUX cdepax, Jie X MOJIFOCKIB
MOTPiOHO YTPUMYBATH B JTA0OPATOPHUX YMOBAX.

Kanpiil € BaXJIUBIM MiHEpaJOM Ul POCTY Ta PO3BUTKY PABIHKIB, OCKIIBKH BiH
HeoOXiAHUN A1 (GOpMyBaHHS IXHIX depemnamiok. TakuM YHHOM, HasBHICTB 1 CKJaj
KaJbIiI0 B palliOHI MOXKe MaTH 3HAUHUI BIUIMB Ha PICT 1 PO3BUTOK paBiuKiB. Tomy
MHUTaHHS PO3pOOKH KOPMOBOTO PAIliOHYy Ta ONTHMAIBHOTO CKJIaTy KaJbI[i€eBOI CyMilmi
y Xap4yBaHHI JUIS PI3HUX BUJIB PABIIUKIB € aKTYaJIbHUM.

AHaumi3 ocTaHHIX J0CTiIzKeHb i myOsikamiii. HalinomyspHimmmMy BuaMu paBiu-
KiB € Achatina achatina, Archachatina marginata i Achatina fulica. Ilpore ekoHOMIYHa
WiHHICTE Achatina fulica Hwx4a 1HIMX. HaliRxuBaHimuM y 1io0anbHOMY MacmTadi
€ HaOIBIINI Ha3eMHUN paBiuK Achatina achatina, ane Woro Baxxue po3BoauTH [1].

Xap4oBHii HOTEHIIaI OKPEMHX BHJIIB PaBIHKIB € JOCUTH 3HAYHUM. M’SICO PABIIHKIB € JTi€-
THUYHOFO AJTETEPHATHBOIO TPAJHIIIHHOMY M’SICY, /1K€ BOHO BiJIPI3HAETHCS BUCOKHM BMICTOM
OiJ1Ka Ta HU3BKUM BMIiCTOM XHpY. 0 TOTO 7K BXXKUBAHHSA PABIIMKIB HE I0KA3aJI0 IOTEHIIIHHOTO
PU3HKY JUIS 370POB’ S JIFOIMHE Yepe3 3a0pyJHCHHS TOKCHYHIMH MeTanaMu [2].

3arayom, HayKOBIIi CXOIATHCS B TyMIIi IIIO M SICO MOPCHKOTO PaBJIMKAa Ma€ BHCOKHH
BMICT BYIJIEBOJIIB Ta € JuKepenoM BiTaminy E, docdopy, kaniro, kambiiro Ta Harpito [3].
ITinTBEepkeHO NOTEHITIaT YepeTalliky PaBIHKIB y SIKOCTI JKepesa KopMy JUtst OpoiinepiB
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Ta Kypeil-Hecyuok, IpiOHOI Ta Benukoi poratoi xynoou [4]. Tomy mutaHHd, MOB’s3aHi
3 BILIMBOM PAIliOHy Ha PIiCT Ta XapaKTEPUCTHKH PABJIHKIB € aKTyaJbHIUMH [5—8].

PesynbraTu ocnipkeHb BIUIMBY Pi3HHMX J03 KaJbLiI0 B palliOHI Ha PiCT Ta TBep-
JICTh Yepemnaliky paBiuka Helix aspersa cBia4aTh Ipo HE3HAYHI BIIMIHHOCTI B POCTI.
OxpeMi JaHi BKa3yloTh Ha TMTO3UTHBHUHN BILUIMB JI€TH HA YEPETAIIKy PaBIIHKa, 32 KOO
KaJIbIil HE BKITIOYAETHCS B PAIliOH, a IPOMIOHYETHCS OKpeMo [9].

BusnayeHHS XapakTepy BIUIMBY XapuOBOTO KaNbI[il0 HAa PIiCT Ta TOBIIMHY 4Yepe-
MAIIKK B TKAaHWHAX paBiuKa Achatina fulica cBim4aTh Ipo 3MIHHICTH JTii KOHIIEHTpAIi
KaJbllito Ha Macy. CriodaTKy 3arajibHa Maca 3pOcCTae, a 3 YacoOM 3HHKYETHCS 32 paXyHOK
MOoTOHIIAaHHA yepenamku [10].

IocranoBka 3aBaaHHs. MeTOI0 HAIINX JOCITIKEHb OYJIO 3a TOTIOMOTOI0 €KOTPO-
(bitnmx XapuOBUX 3B’SI3KiB BUSIBUTH BILIUB pisﬂoro CKJIa/ly KaJbliieBOi cyMmillli B pari-
OHi XapuyBaHHs Ha plCT i PO3BHTOK PaBIHKIB BUMIB: Achatina tigrava i Achatina fulica,
BUSIBUTH BiIMIHHOCTI y POCTI i PO3BHTKY KOXKHOTO 3 BU/IiB aXaTHH; BCTAHOBUTH HalKpa-
LM XapuyoBHNA PaLlioH I KOXKHOTO 3 TOCIIIKYBaHUX BHJIIB MOJIFOCKIB.

Jns nociimy Oyno BHKOPHCTAHO MO WICTh PAaBIMKIB 3 KOXXKHOTO BHIY AXaTHH
(Achatina tigrava ta Achatina fulica). Ko)XHUH paBIWK PO3BHBABCS OKPEMO B IPO30-
poMy KoHTelHepi 06’ emoM 2 niTpu. B xoHTeliHepu Hacunanu 1-2 ¢cM KOKOCOBOTO Cy0-
CTpary i BUCAIMIN KOTSYy TpaBy AJIS MOCTiHOTO KOopMy. B paBnukiB Bumy Achatina
tigrava BOIOTICTh B KOHTeHHepi minTpumyBanu Omm3pko 80%, a B PaBIHKIB BHIY
Achatina fulica — 60%. Lle 3yMOBIIEHO TUM, 1110 paBIMKKU Achatina tigrava BUMaraloTh
ORI BOJIOTOTO CEPEIOBHUINA, HIXK paBIUKH Achatina fulica. JIns miaTpuMaHHS ONTH-
MAaJIbHOI BOJIOTOCTI KOHTEHHEPH Ta MOJIFOCKIB OOIPUCKYBAIH TEILIO0 BOIO0 1-3 pasn
Ha JieHb. TeMneparypy miaTpuMyBainu Ha piBHiI 20-27 °C. s uporo mij KOHTEHHEp
OyB IOCTEIICHUH TEPMIYHIH KOBPHK 3 PETYISITOPOM TEMIIEPATypPHOTO PEKUMY.

PaBnukiB romyBanu ouMH pa3 y Tpu OHi. ParioH xapuyBaHHS CKIamaBcs i3 TPHOX
BapiaHTiB: [lepimmii BapiaHT BK/IIOYAB 30aJ1aHCOBAHUIT KOPM i3 KaJIbILIi€BOI CyMillli 3 OBO-
yamu Ta ppykramu. B Hel BXoquTh: moapiOHeHa B IIOPOIIOK IIKApaIyIa Kypsidux sI€Ib,
SIK IPUPOTHUN KNI s paBIUKiB — 80 T, Cyxuil OLIKOBHI KOPM ramapyc, 1o BUKO-
PHCTOBYETHCS B SIKOCTI KOPMY JUISl aKBapiyMHUX pHOOK Ta uepenax — 10 T, rpeuka — 50 T,
kyHxyT — 30 1, kama «[epkynec» — 30 1, pubHe GopomrHO — 60 T, TpuKabIlii Gocdar —
HeopraHiyHa cymill 3 MikpoeneMmeHTiB — 60 1. J{pyruii BapiaHT BK/IIOYaB MOApiOHEHY
B MOPOLIOK IIKapalyIy s€lb 3 OBoUaMM Ta ¢pykramu. TpeTii BapiaHT nependavan
XapayBaHHS PaBJIHMKIB OBOYaMH Ta pyKTamu (0aHaHH, OTipKH, KalycTa, TIOMiIOpY Ta
iH1I€) 03 IHIIMX XapYOBUX JOMIIIOK.

Macy paBiHKiB BUMIPIOBAIM CIICI[iaIbHUMHU €IEKTPOHHUMHU FOBETIPHUMH Baramu.
JIOBXWMHY paBJIMKIB BH3HAYAIH 110 Yeperanilli paBiInKa 3a JIOTIOMOToo JiHiikd. Kox-
HOMY PaBIIMKY 3 JBOX BHUJIB NPHCBOIOBAJIH JIATUHCHKI JiTepu — 0, P, 0. [IBa paBnuka
3 KOXKHOTO BHAY (0, O, ) CIIOXKMBAIX 30alaHCOBAHY KaJlbLli€BY cyMiLLI [Hmi gBa pas-
ik (B,, B, )— nmonpiOHEHY B TOPOIIOK HIKAPATTYTy A€IIb 3 OBOYAMH i (bpyKTaMM e
IIBa paBiHKa (y,, Y, ) CIOKABAJIM OBOYi i PPYKTH O€3 IHIINX XapIOBUX JOMIIIOK.

BukJjag ocHOBHOTo martepiaJy aociimkeHHs. PaBnuk Achatina tigrava orpuman
CBOIO Ha3By 3a e(eKTHHI KoJip, CXOKWH Ha THTpoBUi. CATaroTh Ili MOJIOCKH JIOB-
»kuHM noHaa 30 cM, a Maca ctaHOBHTH 710 S00 r. Yepenamku y X MOJOCKIB MarOTh
HacCHYEHUH momapaHueBUi abo SCKPaBO-)KOBTUH KOJIp, a HA I[bOMY TJIi — Bi3€pyHOK
3 TEeMHO-KOPHYHEBUX JiHiH. BoHM BUINIAaIOTh Ipallio3HO, MalOTh OnaropoaHuii Bu,
HEKBAIUIMBI, 34aI0ThCA HABITH JICNAaYMMU — BECh ACHHHUH Yac MPOBOMSATH, 3aPHBIIICH
B IPYHTOBY IIiJCTUIIKY 1 JTUIIE 3 HACTAHHSM TEMPSIBH BHOUPAIOTHCS «IIOMOJIIOBATH» HA
CMayHi CBiXKi OBOYI.
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Achatina fulica — Benukuii CyxomyTHUH apUKaHCHKUI PABIMK, SIKUH JOCUTh YacTO
JKIBE B TepapiyMax, OKpeMi eK3eMIUIpU JOCATaloOTh TOBKHHU 10 20 cM. Moxke mocs-
raru Macu 350 . Kouip depenaiiku Bapitoe 3aj1eKHO BiJl pallioHy, 3a3BUYail BOHA CMY-
racTa *XOBTUX 1 YepBOHO-KOPUIHEBUX BiATIHKIB.

Mostrocku akTUBHI pu Temreparypi Bix 9 °C no 29 °C, a npu Temmeparypi Bix 2 °C
J0 8 °C BOHHM BIAJAIOTh B CIUISIUKY. AXaTUHU XapuyIOThCs 3€JICHUMH YaCTUHAMU POC-
TvH 1 wiogamu. s moOy10BH YepenamKky axaTHHA 0X04€e MOiAaloTh BAITHIHI OPOJIH,
Yeperanikiu MEPTBHX MOJIOCKIB, Kpelay 1 MIKapaymy s€lb.

Juis mocmikeHHs BIUTMBY Pi3HUX CKJIaJiB KaJbLi€BOI CyMillli B palioHi Ha PicT i po3-
BUTOK PABJIHKIB IIUX BU/B, MH BUKOHAJIM HACTYIHI KPOKU: CTBOPHJIM CKCIIEPUMEHTAIBHE
CEepeIoBHIIIE, IPUIATHE UL POCTY Ta PO3BUTKY PaBIHKiB. BOHO BKiIIOUao 3a0e3mnedeH s
BIAMIOBITHOTO CyOCTpaTy, TeMIepaTypH, BOJIOTOCTi Ta OCBITICHOCTI; MIATOTYBAIU Pi3HI
palioHu ISl PaBJIMKIB, 3MIHIOIOUHM CKJIaJ] KAIBIIIO B PAIliOHi; PO3IUTIIN PABIMKIB JIBOX
BUIIIB Ha 3 TPyIH, KOKHA 3 SIKUX OTPHMAJIa Pi3HUN paIlioH, MEePEeKOHABIINCH, IO TPYIH
MAIOTh OTHAKOBHI PO3MIp 1 BiK; CIIOCTEPIraay 3a pOCTOM 1 pO3BUTKOM PABIIMKIB IIPOTITOM
MIEBHOTO MEPIOAy Yacy Ta PeryisipHO (iKCyBaIM Macy Ta JOBXHHY paBlHKiB (Tadm. 1);
3MIMCHIIIM aHaTI3 310paHuX JaHHX, 00 BU3HAYMTH BIUTHB PI3HUX CKJIAJIB CYMIIll KaJlb-
110 B PAIliOH] HA PiCT 1 PO3BUTOK PABIMKIB; MOPIBHSUIH JOBXKUHY 1 Macy paBIIHKiB 3 KOX-
HOTO palioHy Ta BU3HAYHJIH, SIKHU PaIioH € HaHOLIBIII KOPUCHUM JIJISI POCTY Ta PO3BHUTKY
KO>KHOTO BHIY PaBIHKIB; BCTAHOBIIIA BHCHOBKH 32 PE3yJIbTaTaMU CKCIICPUMEHTY Ta BH3HA-
YUJIM OCHOBHI 3aKOHOMIPHOCTI 1 TEH/AEHILi1, 1[0 ONUCYIOTH PICT Ta PO3BUTOK PABJIUKIB.

AHaJi3 onep)KaHUX pe3yNbTaTiB Ta 3BEJCHHS 1X JI0 HAOYHOTO BUIIISAY Oyio 31ikc-
HeHo 3aco0amu Mathcad (puc. 1). s 0OpoOku gaHux Oyno oOpaHO Ha3BaHy YHIBEp-
CaJbHYy IHTETPOBAHY CHCTEMY, sIKa Ma€ 3HAYHI MOXKJIMBOCTI B poOOTi 13 3a/1auaMul MaTe-
MaTHYHOI CTATHCTUKHU. 30KpeMa MiCTUTh YHCIICHHY KiJIbKICTh BOYJTOBaHHX CIEIiaIbHUX
(YHKIIH, IO JO3BOJISIOTH IIBUAKO OIPAIIOBATH BUOIPKY BUIIAIKOBUX BenmyunH [11, 12].

Craructuunuii anamiz Mathcad maB 3MOTy YHMKHYTH TPOMI3JKHUX OOYMCIEHB
3 BUKOPUCTAHHIM IOIIMUPEHUX (POPMYN IS 3HAXODKEHHS UYHCIOBUX XapaKTEPHUCTHK
BUIAJKOBUX BEJIUYUH, JOCTATHbO TiJAbKM BBECTU JaHI CIOCTEPEKEHb UM PE3YIbTaTU
BUMIpIOBaHHS.

Tabmums 1
JAunamika nokasHUKIB pocTy axaTuH BURY Achatina tigrava
Bapiant JMocaimkyBani JHiB Bin mouarky nociaixy

MOKa3HUKH 1 8 15 22 29 36 43 50

ol JloBxuHa, MM 35 39 40 42 45 46 47 47
Maca, r 870 | 9,28 | 9,50 | 9,72 | 9,97 | 10,80 | 12,73 | 13,05

Bl JloBxuHa, MM 35 37 38 40 42 43 44 44
Maca, r 8,70 | 8,90 | 9,23 | 9,50 | 9,66 | 10,00 | 11,25 | 11.56

51 JoBxuHa, MM 35 36 37 38 40 41 41 42
Maca, r 8,70 | 8,80 | 8,90 | 9,00 | 9,25 | 9,30 | 10,20 | 10,40

Ha oxpemux eranax Hamu 0yJ10 BHKOPHCTAaHO METOIU MATEMATHUYHOI CTATHCTHKH,
BUOIp SIKUX 3yMOBIICHHH crienudikoro pocmikeHHs. [loyaTtkoBi naHi (3MiHa MTOKa3HU-
KiB pOCTY) MU (OPMYBaJM Y BUIVISAI MaTpHilb. [Ipy BUBUEHHI BIUTMBY PI3HHUX CKIIaJIiB
KaJIbI1€BOT CyMillli B palliOHi Ha PIiCT 1 PO3BUTOK PABIHKIB JBOX BHJIIB, MU BUKOPHCTO-
BYBaJIU Pi3HI METOAN MaTeMaTHIHOI 00pOOKH.
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s mizcyMoBYBaHHS Ta ONUCY JAaHUX, 310paHUX Iif 9ac eKCIEPUMEHTY MM BHKO-
PUCTOBYBAJIM ONHCOBY CTarucTHKy. 11[o0 3abe3neuntn 6a3oBe PpO3YMIHHS HaHUX
MU BH3HAYWIM MipU ICHTPaJIbHOI TEHACHIII (CepenHe Ta Meniana) i Mipu aucmepcii
(cepenHe KBajipaTUYHE BiXWICHHS Ta po3Max). JlaHi npeacrasieHo Ha puc. 11 2.

JIis TiepeBipKH CTaTUCTUYHOI 3HAYYIIOCTI BIIMIHHOCTEH MiX TpylaMH, B TaHOMY
BUIIAKy PAaBIMKaMH 32 PI3HHUX pallioHaX, BUKOPHCTOBYBAIIM AUCIIepCiiHmii aHami3. e
JIO3BOJIMJIO BU3HAYHTH, YH € BIAMIHHOCTI B POCTi Ta PO3BUTKY PABIHKIB SIKi XapIyBaJIUCS
3a pi3HUMH palliOHAMH, Y1 BOHH OyJY 3HAYHUMH, Y1 MOTIIM BUHUKHYTH BHITaIKOBO.

Perpeciiinuii anaxi3 BUKOPUCTOBYBAIH JJIsl BU3HAYCHHS 3B’ 3Ky MK CKJIAJIOM KaJlb-
Ii€BOI CyMilTi B pallioHi Ta JOBKHHOIO 1 Macoro paBiuKiB. Llei aHani3 gonomir Bu3Ha-
YUTH XapaKTep 3aIeKHOCTI MiXkK JBOMA 3MIHHIUMH, 1 MOXKE Oy TH BUKOPHCTAHHH JIJIS TIPO-
THO3YBaHHS POCTY Ta PO3BHUTKY PABJIMKIB HA Pi3HHX Ji€TaX.

L TR NN Y T TP S SRR EE S 1]
Marpal manmx
L - qoswna pasnnie Achating Ggravi, um
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et 1 & e &
Ll | 4 b
"
T e i S s | A i i =
-l 2 4 [ ]
H.H.H
Capegui amaqesiR noxaaenkin CapeaHbonnanpaTahe Bixunasun Paoaunx
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Lidim = mean(L 1) Lidkm = 20373 Sdev(LO) = 342 FLOL = pan(L6) - mam{LSL)  RLOI =9
Loy bm o= meas{L=1] Leylm = 3875 Srdew(L= 1) = 25603 BL=rl = masfL=yl}) = mem({L51) Bl=leT
Q Kuasmane podnoging Crogenta Now i M=l am=idl
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Xr = gqpoesd 1= — 0,1 Xr = | 543
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Bubiprope 1nayeHHA
Lalm = Lills i
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¥ ]
$aila 144

ji1&1flﬂ1 l=l  Stden{L1)

$eih= =2.407

Puc. 1. Ilepegipka cinome3su npo 8iOMiHHICMb YUCIOBUX XAPAKMEPUCUK OOBIHCUHU, MM
Achatina tigrava

3 METOIO OLIIHKH Ta MOPIBHSIHHS MOKa3HUKIB POCTY (TOBKHHU Ta MacH) Oyio 3Haii-
JICHO MiHIMaJbHE, MaKCHUMallbHEe 3HAYCHHS, CEpPeIHE apU(PMETHYHE, MOIY, MEIiaHy,
JIACTIEPCItO, CePEHE KBaJApaTHYHE BIJIXWICHHS, BUKOPUCTOBYIOUM BOYTOBaHI (YHKIII:
mean, min, max, mode, median, Var, Stdev. /[ns npukiaay Ha puc. pencTaBieHo podoyi
nokymeHTH Mathcad 3 xapakTeprcTHKaMu JUHAMIKH 3MiHH JOBXHHHU Ta MaCH PaBIIUKIB
Achatina tigrava. Ananoriuda o0poOKka TaHUX 3IiIHCHIOBAJIACH B IHIIUX BHMaakax. Ha
OCHOBI OTPHMAaHMX JaHUX MU c(hOpMyBaId TaOIHII.
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OTOX, Ha TIOYATKy AOCITIIKCHHS B MOIIOCKIB BUAY Achatina tigrava NMOKa3HUKH
pocty omHakoBi — maca 8,70 T i JoBkHHA 35 MM. 3a pe3yibTaraMu JTOCHTIHKCHHS MU
BUSIBUJIYU 110 HAWKpaIll NOKAa3HUKHU POCTY MA€ PABIUK O, : PABIUK O, — CEPEeIHS IOB-
xkuHa 42,625 mum 1 maca 10,469 1; paBnuk B, — cepenns posxuHa 40,375 MM i Maca
9,85 r; paBmuK vy, — cepexns nopxuHa 38,75 MM 1 Maca 9,319 1.

W - waca pasrwia Achating figrava. rp
Mal = (87 528 95 572 997 N3 1173 1308 MX = (87 15 5213 95 966 10 1123 DI5E) Ml (BT B3 BB 9 91T 93 102 104)

14 T T

Mal D .
L LI
Mpl 11 [ ]
- *
o ¢ 2 4
4 e
A . . ! ] . il
: i 4 ] B
HHH

Puc. 2. Junamika sminu macu, e Achatina tigrava

Tabmuns 2
YucioBi XxapakTepucTUKHU Ta KoedinieHTH piBHAHHSA
perpecii nokasHukis pocty Achatina tigrava
Paiic Iloxa3zHuk Cepenne Kngep:::‘iﬂe Po3zmax Koedimictri
Achatina ocT 3HAYCHHS Bi)II}:Il/)I.]'leHHﬂ R PiBHsIHHS perpecii,
tigrava poery Mean Stdev f( x) =ae” +c¢
a=3,416-10°
a, 42,625 4,373 12 b=5,054-10"
c=-3,416-10°
a=2,107-10°
B, Howxuna, mm | 40, 375 3,42 9 b=6,498-1077
c=-2,107-10°
a=1,153-10°
" 38,75 2,605 7 b=9,086-10"
c=-1,153-10°
a=0,53
a, 10,469 1,611 435 b=0,285
c=8,117
a=0,459
B, Maca, T 9,85 1,047 2,86 b=0,255
c=8,142
a=0,135
Y, 9,319 0,641 1,7 b=0,336
c=8,511
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Po3max BubGipku Biamosiano: 12; 9; 7 ta 4,35; 2,86; 1,7. Takox MU OLIIHWIHA BETH-
YUHHM, [0 XapaKTEePU3YIOTh BIAXWICHHS MOKAa3HHUKIB POCTY BiJI CEpelHBOTO: TUCTIEp-
ciro — 4,373; 3,42; 2,605 ta 1,611; 1,047; 0,641.

B tabnunsax 3, 4 Ta puc. 3 HaBeACHO NaHi JUTsl paBluKiB Achatina tigrava.

Tabnwust 3
JAunamika nokasHukiB pocty Achatina fulica
Bapiant HocJaixkyBani JHiB Big moyaTky gociaigy
MOKa3HUKH 1 8 15 22 29 36 43 50
5 JlomxuHa, MM 15 18 20 23 25 26 27 28
o
Maca, r 0,66 | 0,84 | 1,29 | 1,39 | 1,79 | 2,19 | 2,39 | 2,68
b2 JloBxrHA, MM 15 17 19 22 23 24 25 26
Maca, r 0,66 | 0,80 | 1,17 | 1,31 | 1,69 | 1,90 | 2,08 | 2,56
62 JloBxuHA, MM 15 16 17 18 16 17 18 18
Maca, T 0,66 0,74 | 0,83 | 0,88 | 0,98 | 1,20 | 1,30 | 1,41
Matpmaui ganmx
L - aoeona pagreie Achatina fulica, wu
H=(12345678) L2=(15 1820 13 25 627 18)
L= (15 17 19 22 25 24 25 26) Ly2o= (13 16 17 13 16 17 13 18)
La2 . :
; __\": b o 2
L « u
% - ; r ‘ i
HEH
M - uaca pasnmae Achatioa fulica, rp
Mod = (055 00 13 0130 179 119 230 1oB) MAI (056 OF 117 131 LG9 19 2O 256) Mol (056 070 B3 OB 008 12 03 141
. . @
LT ® o i
Mial ﬂ -
=== @ = o n J
Mo ' ! ' T
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Puc. 3. Junamira sminu dosxcunu, mm ma macu, e Achatina fulica

OTOXK, Ha MMOYATKY JOCTiMy MOKa3HUKU POCTY PaBIHKIB BULY Achatina fulica Oymu
onHakoBi — maca 0,66 rpam i goBxkuHa 15 MM. 3 Tabmumi 2 MU Ga4yMMO IO TIO 3aBep-
IICHHIO JIOCITi Ay HaWBHUIIII TOKa3HUKU POCTY B PAaBIHKA O, : PABIUK O, — CEPEIHSI Maca
1,654 r i nomxuna 22,75 mm; paBiuk 3, —cepenns maca 1,521 r i nomxkuna 21,375 Mum;
paBiuKy, — cepeqHs Maca 1 r i qoxuHa 16,875 mM. Pozmax BuOipku BiamosinHo: 13;
11; 3 ta 2,02; 1,9; 0,75. ducniepcis — 4,652; 3,962; 1,126 ta 0,732; 0,654; 0,274.
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Tabnuus 4
YucaoBi XapakTepUCTUKHU Ta KoediunieHTH piBHSIHHS perpecii
MOKA3HUKIB pocTy Achatina fulica
Papamk MMoka3Huk Cepenne ngep:f:fme Po3max Koediniciru
Achatina oc 3HAYCHHS Bi[ll;f[.ﬂeﬂﬂﬂ R piBHSIHHS perpecii,
fulica pocty Mean Stdev f(x)=ae™ +c
a=2,991-10°
o, 22,75 4,652 13 b=621-10"
c=-2,991-10°
a=2,539-10°
B, HOB;‘;{“HE" 21,375 3,962 11 b=6,237-10"
¢=-2,539-10°
a=4,346-10°
1 16,875 1,126 3 b=17,943.10"
c=-4,346-10°
a=27,449
o, 1,654 0,732 2,02 b=0,01
c=-27,111
a=3,654
B, Maca, r 1,521 0,654 1,9 b=0,056
c=-3,221
a=0,551
v, 1 0,274 0,75 b=0,116
¢=0,037

Honepez[m pe3yasraTu HoplBH;IHH;I MIOKa3HUKIB pocry paBJII/IKlB CBiT4aTh TIpO T¢, IO
YHCIIOBI XapaKTePHCTHKH ,E[OCJI]Z[)KyBaHI/IX MOKa3HUKIB B YCiX BHIAIKaX Bl):[p13H;HOTLc;1
Jlnist GinbI TOUHOT OIiHKM OyJ10 3A1HCHEHO IepeBipKy HAa CTAaTUCTUYHY 3HAUYIIICTh Bij-
MIHHOCTEH IMOKa3HUKIB POCTY JIBOX BHJIIB PaBJIHKIB 3a PI3HUX YMOB XapuyBaHHSI.

3 METOI0 IEePEeBIPKU CTATHCTHYHUX TiMOTE3 PO CTYIIHb PO30KHOCTEH Mix BHOIp-
KaMH BHUIAJKOBUX BEJIMYMH OyJI0 BHUKOPUCTaHO Kpurepiii CThIOEHTa 31 CTyNeHEM
BimbHOCTI po3noairy N—1, e N — 06’em Bubipku. Lle napameTpuaHuil KpUTEpin, SKUi
BUKOPUCTOBYIOTH TOMi, KOJH BHA po3momiry abo (yHKIis po3momiay BHOIpKH Ham
3a7aHi 1 JOCTILKYyBaHI BEIMYMHH IiJUIATal0Th HOPMAJbHOMY 3aKOHY po3noniny. Bin
MICTHUTB y (popMyITi po3paxyHKy mapameTpH posmoniiy [13].

[Toka3HUKOM MPUUHATTS UM BIAXHJICHHS TiMoTe3u OyB KBAaHTWIB po3noainy CTero-
nenra Xr 1a X1, mo OyB KpUTUIHAM 3HAYCHHSIM JJIS IPUAHSTTS YU BiIXWICHHS T1I10TE3H.
Slxmo BuOipKOBe 3HaYCHHS () 3HAXoAMIOCS B Mexax XI<@<Xr, TO HyIbOBa TiloTE3a
npuiiManacs. s piBus 3HauyiocTi 0,9 3a3HadueHa HepiBHICTh Majia BUDIIAL: —1,645< @
<1,645. Pobounii nokymeHnT Mathcad 3 BiamoBigHIMHU 00paxyHKaMu, IO MiCTUTh Tiepe-
BIpKy TiIOTe3, HABEJCHO Ha pHC. 2.

g TouHOTO MIATBEPIXKEHHS HaMH Oys10 c(OpMYIIbOBAHO TaKi riOTE3H:

HO: moka3zHuKH pOCTY PAaBIHKiB HE BiAPI3HAIOTHCS, Pi3HI MOKA3HUKH € BUTIAIKOBUMH.

H1: Pi3Hi noka3HHKH POCTY PaBJIMKIB HE € BUTIQJKOBHUMH, MTOKa3HUKH POCTY TOPIB-
HIOBaHUX PABJIMKIB CYyTTEBO BiAPI3HAIOTHCS.
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Jis mepeBipku rinore3u Oyio 31iHCHEHO MOMapHE MOPIBHSHHS MOKa3HHUKIB POCTY
paBIuKIB o,. B, y,. Y BUIAaOKy MOPIBHSIHHSA PaBIHKiB Achatina tigrava o,1 [, KBaH-
b po3noginy Creronenta Xr =1,645 ta X1=-1,645 Ta BubipkoBe 3HaueHHs ¢=3,441.
OTxe, HEeBUKOHAHHS HepiBHOCTI —1,645< ¢ <1,645 crajno miacTaBoro s BIIXUICHHS
HYJIBOBOT TMOTE3U: Pi3HI JOBKHWHHU PABIHKIB HE € BUITAJKOBUMH, ITOKA3HUKU JOBKHHU
HNOPIBHIOBAHUX PABIMKIB o, Ta [, CYTTEBO BLAPI3HAIOThC. BUOIpKOBI 3HaUCHHS MOKA3-
HHKa ( A7 IHIINX Tap paBIUKiB TaKi:

Achatina tigrava:

— gomxuHa: @(a,,B,)=3,441, ¢(a,,y,)=6,791, ¢(B,,7,)=-2,485.

— waca: o(a,B,) =171, @(a,,y,)=4,061, ¢(B,,y,)=—1,468.

[IpakTH4HO y BCiX BHTAJKaX Pi3HI JOBKHHHU PABIHKIB HE € BHIIAJKOBUMH, MOKa3-
HUKU JOBXHHU TOPIBHIOBAaHMX pAaBIHKIB CYTTEBO BiApi3HAIOThCA. llpore, pisHMLSA
MOKA3HUKIB MacH Ayt apu f3,,y, € BUMaaKoBoIO. lle 03Hauae, 110 BiAMIHHOCTI B pamio-
HaX CyTTEBO HE BIUTMHYJIH Ha 3MiHY MacH.

Achatina fulica:

— gomxuHa: @(a,,B,)=1,954, ¢o(a,,y,)=15,66, ¢(B,,v,)=-6,395.

— wmaca: ¢(a,,B,)=0,465, ¢(a,,y,)=3,533, ¢(B,,7,)=—-1,823.

Otox, st BuAy Achatina fulica y nepeBaHii OUTBIIOCTI Tap Pi3Hi JOBKUHH PaBIIH-
KiB HE € BUIIQJKOBUMH, TTOKAa3HUKHU JIOBKUHHU ITOPIBHIOBAHNX PABIMKIB CyTTEBO BiJpi3HI-
10ThCs. JIuime B OMHOMY BUIIAAKY UL TIAPH O, ,[3, PI3HUI TOKa3HUKIB MacH € BHIIA KO-
BO10. Lle 03Hauae, 1110 BiAMIHHOCTI B paLlioHaX CyTTE€BO HE BIUIMHYJIM Ha 3MiHY IOKa3HHKA.

Kpim Toro, maroun Habip TOUOK (EKCHEPHUMEHTAIBHUX JAHHUX), MU MOCTaBHIHN 3a
MeTy MoOyIyBaTH HENepEPBHY KPHUBY, III0 HalKpaiie O BiJMOBiIana eKCIIePUMEHTAb-
Hilt 3anexxHocTi. s uporo Oyno 3nilicHeHO perpeciiiHuil aHaii3, To0To miadip mapa-
MeTpiB GyHKUIi A HaMKpaIoi anpoKCHMAIlii eKCIIepIMEHTAIbHNX JaHuX (puc. 3, 4).

IcHye KigbKa MaTeMaTHYHUX (QYHKITIH, SIKI MOXXHa BHKOPHUCTOBYBATH JIJISI OITUCY
pOCTy Ta PO3BUTKY PABJIMKIB IiJl BIUIMBOM PI3HOTO CKJIAAY KaJbIi€BOI CyMillli B palli-
oHi. Bubip Maremarmynoi (DyHKII] 3aJeKaTUMe BiJl XapakTepy AAaHHX 1 KOHKPETHHX
JIOCITITHAIBKHUX MMATaHb, K1 pO3TIAAAI0THCS.

ITonepenHs oliHKa TaHUX JO3BOIMIIA HAM 3pOOUTH BUCHOBOK MPO EKCIIOHEHIIialb-
HUH picT moka3HuKiB. Ham BUOip 3yMOBIIOETHCS  THM, IO €KCIOHEHITIANBHI QyHKIIi
BHKOPHUCTOBYIOTHCSI JUTS TIPOIIECIB, SKi 3aTyXalOTh YU HAPOCTAIOTh O CTIMKHX CTaHIB.
Le cTocyeThCsl NMHAMIKK YHMCENBHOCTI MOMyIsALii. Mu BUKOpUCTau BOynoBaHy (yHK-
mito expfit, mo0 BHKOHATH EKCIIOHEHIIANbHY perpecito B cepemosuili Mathcad. Ha
prc. 4 HaBeIeHO MPHKIIAI PErPECiHHOTO aHANI3Y Ui paBIuKa Achatina tigrava o, .

JuHaMika TOKa3HHUKIB POCTY PABIHMKIB OMUCYEThCA EKCIIOHEHLIaJbHOK 3aJIeXKHi-
cTIO 3 BiporiaHicTio anpoxcumanii 0,9. Hanpuknan, [ TOBXKHUHHE paBiIuKa o, BHIY
Achatina tigrava pisHsnHs perpecii Mae Burnsn L =3,416-10°-¢>"* 107" —3,416-10°,
ne L — nomxuHa paBiuKa, ¢ —yac. KoedimieHTH piBHSIHHS perpecii sl IHIINX paBiIu-
KiB HaBeJIEHO B TaOIHUIX 2 Ta 4.

3ayBa)KUMO, 10 KOeIIIEHTH KOPEJIAMil MiXK TaOJMMYHUMH 3HAUYCHHSIMH Ta 3HAUCH-
HSIM (YHKIIi, pO3paxoBaHUM Ul PIBHSHHs perpecii, y BCIX BHIAIKaX HAOIMKEHO
JnopiBHIOWOTH 1. Lle CBiAUUTH PO BHCOKY AOCTOBIpHICTH oTpuMaHMX JaHuX. Ha puc. 5
HaBEJICHO MOPIBHIILHI JIiHIT perpecii MOKa3HUKIB POCTY PABIIHKIB TBOX JOCITIIKYBaHUX
BUIIB.

OTOX, pe3ynbTaTd JOCIHiPKEHHS MiATBEPIWIM BHCHOBOK MPO Te, IO HaWKparii
MOKa3HUKHU POCTY MAIOTh PABIHKH O, Ta O, , IKi XapayBaJHCs 32 IIEPIINM PaIlioHOM.

V 3Ha4HIi KiIBKOCTI pOOIT, MPUCB’SIYEHUX 3arajlbHUM METOAaM JOCIIKCHHS Ta
opraHizamii EKCIepUMCHTIB, HAroJIOUIYEThCS HA JI€BOCTI KOPEISIIMHOTO aHami3y.
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BenuunHa koedimieHTa KOPEIALi 1, 10 JISKHUTh B Mekax —1<r <1, MOXe CIyryBaTH
XapaKTEePUCTHKOIO TICHOTH JiHIHHOTO 3B 513Ky [ 14, 15].
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X=lt™h o (T
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Puc. 4. Excnonenyianvha peepecisi nokasHukie 006xcunu, mm Achatina tigrava

Tpadn soxrenses pocty | e, 1od.) auy Achstm spma, pavenm o, (11,58 Tpaban powxwonm peery (e, .} Ty Achass fgrwen, pamvmwenn 0, (10, 41
& " . I o

LER . Lnn

Tpaspen roanmnns pocry | oot w0, | itTy Achatis fibcas, pensmor 0l (190 Tpedece ooooms pocry (uses, 1p) sy Achutma febos, pansony ol (12, 42

e pmtim 1)

inE inm

Puc. 5. Jlinii peepecii dosorcunu, mm ma macu, e Achatina tigrava ma Achatina fulica

Jlns BiAIOBIAI HA 3alMTAHHS: HA CKUIBKH TICHHM € 3B’S30K MDK JOBKHHOIO Ta
MAacoO0 PaBJIMKiB, MU BU3HAYHIIN KOe(IIIEHTH KOPEJIALii Ta KoBapiarii (Tadm. 5, puc. 6).
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Tabnuig 5
KoedinienTn xopensinii Ta koBapiauii Mix 10B:KHHOI0
Ta Macoro Achatina tigrava ta Achatina fulica
Achatina tigrava Achatina fulica
Koedinient
a, B, Y a, B, v,

Koedimienr kopennii 0,85 0,892 0,863 0,967 0,962 0,718
Corr
Ig);q;lmem KoBapiatt - 5541 2,794 1,261 2,883 2,181 0,194
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Achatina tigrava ma Achatina fulica
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Pesyneratu cBiquaTh Mpo TiCHUH 3B’SI30K MiX JTOBXKHMHOIO Ta Macol PaBIHKIB yCiX
BUJIB. Y BCIX BHUNaJIKaxX Koe]Ii€eHTH KOpesllii BKa3ylTh Ha Te, IO ICHY€ CHIIbHA
MO3UTUBHA JIiHIHA 3aJIeXKHICTh MK JIOBXKHHOIO Ta MacOI0 PaBJIMKIB, J¢ 30UIbIIECHHS
JIOBKHMHH IT0B’s13aHe 31 301/IBIIIEHHIM MacH.

Ileit 3’5130k MOYKHA TTOSICHATH THM, IO PABIHKH, K 1 OUTBIIICT )KUBUX OpraHi3-
MiB, MalOTh II€BHY NPOMOPLIHHY 3aJIeXKHICTh MIXK JTOBKUHOIO Tija 1 Macoro. Konu pas-
JIMK POCcTe, 00’ €M HOTO0 TiJIa TAKOXK 301TBIITYETHCS, 1[0 BUMArae OUIbIIOT MacH JUIs M-
TPUMKH HOTO CTPYKTYPHOT UTICHOCTI Ta (i310710T1YHUX QYHKIIIH.

BcraHoBneHe CIiBBiTHOMICHHS MOXe OyTH KOPHCHUM Y HAyKOBHX JOCIIIKCHHSIX,
OCKIJIBKH JIO3BOJISIE JOCIITHUKAM OIIHIOBATH Macy PaBJIMKIB Ha OCHOBI 1X JOBXHHU.
B xo’kHOMY OKpeMOMY BHIIAJIKOBI MOTPIOHO BpaxyBaTh KOe(IIli€HT KoBapiallii MixK JT0B-
JKUHOIO Ta Macoro paBiuKiB. CaMe BiH BKa3y€ Ha T€, HACKIIbKH 111 AB1 3MiHH1 OTHOYAaCHO
3MiHIOIOTECS. Lle 1o3Bossie 6e3 HeoOXiMHOCTI He 3BaKyBaTH YU BUMIPIOBATH JOBXKHHY
KO)KHOTO OKPEMOTO paBITUKA.

BucHoBku i mpono3uuii. PaBnuky axaTHHM POCTYTh IIBHJKO BiJ TMOBHOILIIHHOTO
KOpMY (KaJIbLIi€BOI CyMiIli), 3 pi3HUMH MiKpOEJIEMEHTaMH Ta KOPHUCHIMH TSI HUX PEJo-
BUHAMU. PaBIUKY, SIKMX TOAYBaJIN 3BHIaHIM KOPMOM (ITOAPiOHEHOIO B IIOPOIIOK IITKa-
paIymorlo €Lk 3 0BouaMu Ta (hpyKTaMH) poCTyTh A00pe, alie riplie, HiX Ti paBIUKH, AKi
CTMIOKMBAJTM TTOBHOIIIHHUIM KOPM. A SIKIIIO PABIIMKIB TOMYyBAaTH 3BUYAHIUM KOPMOM 0e3
KaJblliio (TUTBKK OBOYaMH Ta (PpyKTaMH), TO BOHH POCTYTh HAa0araro ripiie B MOpiB-
HSIHHI 3 TUMH PaBJIMKAaMU, B YUl pallioH BXOAUB KaJIbIii.

3a J0MOMOTOI0 JTOCTIDKEHh MU JIOBEJIM BIUIMB PIi3HOTO CKJIAMy KaJIBIIIEBOI CyMillli
B paIliOH] XapuyBaHHs Ha PIiCT 1 PO3BUTOK PaBJIMKIB IBOX BUIIIB: Achatina tigrava i Achatina
fulica. 3’sicyBanu BiIMIHHOCTI y pOCTi 1 pO3BUTKY KO)KHOTO 3 BHIIIB aXaTHH. 3a pe3yJibTa-
TaMH JIOCHI/PKSHHS BUSBWIIN HAUKPAIIWH XapuoBUH PallioH (KaJbIIEBY CYMIll 3 OBOYAMH
Ta (ppyKTaMu) s KOXKHOTO 3 TBOX BUJIIB MOJIOCKIB. B Hel BXoIuTh: opiOHEeHa B TIOpo-
IIOK IIKApayIa KypsiuuX s€llb, sIK IPUPOAHUN KanmbLiil Juist papmukiB — 80 1, cyxuii Oii-
KOBHI KOpPM TaMapyc, sIKHil BAKOPUCTOBYETHCS B IKOCTI KOPMY IS aKBapiyMHHX PHOOK Ta
yepenax — 10 1, rpeuka — 50 1, kywxyT — 30 1, kama «lepkynec» — 30 1, pubHe OOpOIIHO —
60 1, TpuKanbIil Gocdar-HeopraHiyHa CyMilll 3 MiKpoeneMeHTiB — 60 T.

Pesysnpratu mociipkeHHs OyayTh KOPUCHI i1 BUBYEHHS (Di310JI0TTYHUX 0COOIMBOC-
Tl MOJIOCKIB Ta pO3POOKH NMPAKTUYHUX PEKOMEHJAIIN 10 BUPOILIYBAHHIO Ta JAOIIISTY
3a axaTHHaMH K B JIOMAIIIHIX, TaK i B JaDOpaTOPHUX yMOBaX.

[Tpu BUBUYECHHI BIUIMBY Pi3HHUX CKJIAJIB KAJIBIIEBOI CYMillli B paiioHi Ha picT i po3-
BUTOK PAaBJIMKIB JBOX BUIB MOXXHAa BHKOPHUCTOBYBAaTH HACTYITHI METOAN MATEeMAaTUYHOI
00pOOKH: OMHCOBY CTATUCTHKY, JUCIECPCIHHUN aHalI3, perpeciiiauii anami3. Kpim Toro
JUIS TPYITyBaHHS PaBIUKIB, SKi JEMOHCTPYIOTh CXOX1 MOJEIN POCTy Ta PO3BUTKY Ha
OCHOBI CKJIa/ly CyMillli KaJIbIiIO B PaLliOHI MO)KHA BUKOPUCTOBYBATH KJIaCTEPHUI aHAi3.
J1s1 BU3HAYCHHS HABaXITUBIINX (HaKTOPIB, AKi CTIPHUSIOTH POCTY Ta PO3BUTKY PaBIIMKiB
MO)KHA BUKOPHCTOBYBATH aHaJi3 OCHOBHUX KOMITOHEHTIB. L{eif aHai3 Moke TOITOMOTTH
BU3HAYUTH, SIKi PaKTOPU, TaKi K CKIIaJT KAJIBI[IEBOI CYMIIIIi B paiioHi a00 (haKTopH HABKO-
JIMITHBOTO CEPEeIOBHUINA, MAIOTh HAMOUIBII 3HAYHUH BIUIMB HA PiCT 1 PO3BUTOK PABIIUKIB.

3arajyom, MaTeMaTH4Ha 00pOOKa TAaHUX € BAYKJIMBUM KPOKOM y JOCHIIKSHH] BIUTUBY
PI3HUX CKJIaJiB KaJIbLIE€BOI CyMillli B PallioOH] HA PICT 1 pO3BUTOK PABIMKIB IBOX BUJIB.
KoMm0inamis omMcoBOi CTaTUCTHKH, TUCIEPCIHHOTO aHaii3y, perpeciiHoro asamizy,
KJIACTEpHOTO aHAIII3y Ta aHaJi3 0CHOBHUX KOMIIOHEHTIB TO3BOJIUTH JOCIi THIUKAaM Kpalle
3pO3YyMITH B3a€MO3B’ 130K MIXK PalliOHOM XapuyBaHHS Ta POCTOM i PO3BUTKOM PaBIIHKA.
3a3HaueHMH MiXix JO3BOIHUTH MPHUMATH OOTPYHTOBAHI PIIICHHS MO0 ONTUMAIBHOTO
CKJIaJTy CYMIIlli KaJIBITIFO B PAIliOH IS Pi3HUX BHUIIIB PABIIHUKIB.
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NEPEBAIM IHTETPOBAHOIO niaxony OuUuIHOBAHHA AKOCTI
ATMOC®EPHOI'O NOBITPA HA PEFNOHAJIbHOMY PIBHI

Sim6opak P.C. — k.2eoep.H., doueHm,
douyeHm kaghedpu Ximii,
3aknad suwjoi oceimu «[1odinbcbKkuli OepxxasHuUll yHigepcumemy

B cyuacnomy ceimi 3abpyonenns nogimps cmac 6ce Oinbul akmydanvHolo npobdnemoro. Lle
BUMA2AE 0COONUBO20 ni()xoél))/ 00 ii eupiwenHs i 8 NOOAILWOMY OISl RPULIHAMMSL eeKMUGHUX
3ax00i6 ynpaeninusa ma opmysanus GyHkyii npocHozysarts. Ocoonugozo 3HaueHHs Habysae npo-
yec oYiHIOBaANHS amMMOChepHo20 NOSIMPs HA PeioHanbHOMY pieHi. Bidomo, wo 6 Vkpaiui napa-
JIeTbHO Oilomb 0ePICABHA MA SPOMAOCLKA CUCTNEMU MOHIMOPUHSY AKOCMI ammocgepu. 321'57)%0
CMAmMUCMU4HUX OaAHUX 0epIHCABHA CUCMeMA MOHIMOPUHEY 8Ii00Upae npodu nosimps Ha cmayi-
OHapHux nocmax 3 nepioouynicmio 3—4 pazie na 000y ma wicms OHI6 HA MUXCOeHb. B ocnos-
HOMY MaKi NOCmu pO3Maulo8ami y eIUKUX d2TIOMePaAYisnX, He8eIuKi pe2ioHu, 0COOIUBO CLIbCbKO2O
muny no30aeieni HaA8HOCMI MaKux nocmie cnocmepedicenus. Kpim mozo cyuacnuii ceim ouxmye
nompedu 6 MooepHizayii cmayioHapHo2o 0ONAOHANHS HA NOCMAX CHOCMEPENHCEHHsl Ma 0OHOYAC-
H020 8UKOPUCMAHHA YHIhiKo8aHoi Memodonozii. Tomy 3HAUH020 NOWUPEHHSA HAOYIA 2POMAICHKA
cucmema MOHIMOPUH2Y i3 OLIbULOI0 PO32ATYHCEHICMIO MA Yino00606010 docnynHicmio. Ocoonueo
ye aKmyanbHo 0151 HeGEIUKUX MICOKUX Ma CLIbCbKux nocenenv. Came momy y cmammi 3anpono-
HOBAHO IHMe2posaruil nioxio 0Ji OYIHIOBAHHS IKOCMI NOGIMPsL MA AHANIZY U020 BNAUBY HA 300-
P08 5l HaceNeH sl i3 GUKOPUCIMAHHAM 8I0OMUX OPULTHATLHUX MEMOOUK, K @ C80I0 Uep2y MOJICYMb
npusgecmu 00 YHIKanbHux pesynomamis. Posenanymo akmyanviy npoonemy oyinioganus akocmi
ammocgepro2o nosimps. Ha pe2ioHanbHOMY pieHi. TIo€OHano pi3Hi Memoou SUMIPHOBAHHSA MA
MOOENOBaHH s OISt OMPUMAHHA KOMIIEKCHOL IHgopmayii npo cman ammocgheprozo cepedosuuya.
3anpononosano cknadosi inmeeposaro2o nioxo0y 00 OYIHIOBAHHS AKOCMI ammocghepu: MOHImMO-
PpuHe 3a06pyoniosauis, Oucmanyiine 30H0y8aAHHs, MAMEMAMUiHe MOOETIO8aHHA | CIAMUCTNUYHUL
ananiz oanux. Pozensinymo ocnogni komnonenmu 0ano2o nioxody. Bxaszano na nepesazu npono-
HO8aH020 Memoody. Hasedeno npukiaou yCniuiHo2o 6npo8a0NCeHHs IHMe2po8ano2o nioxooy 00
OYIHIOBAHHSL AKOCTT AMMOCHEPHO20 NOGIMPSL HA PELIOHANLHOMY PI6HI.

Knrwowuogi cnosa: zpomadcvkuti MOHImMopuHe, IHOEKC AKOCMI NOGIMps, eKON02IMHA AKICHb,
iHmezposanuil nioxio, OYIHIBAHHS, eKCno3uyis, meepoi wacmunku PM, monimopune 3a6pyoHio-
6ayig, Mmamemamuyne MOOENOBaAHHS.

Yamborak R.S. Advantages of an integrated approach to assessing air quality at the
regional level include

In the modern world, air pollution is becoming an increasingly pressing issue, necessitating
a unique approach for its resolution and subsequent implementation of effective management
measures and forecasting functions. The assessment of air quality at the regional level holds
particular significance. In Ukraine, both governmental and public monitoring systems for air
quality operate concurrently. According to statistical data, the state monitoring system collects
air samples at stationary stations with a frequency of 3—4 times per day and six days per week,
mainly located in large urban agglomerations. Small regions, especially those of rural nature, lack
such observation posts. Furthermore, the demands of the modern world dictate the need for the
modernization of stationary equipment at observation posts and the simultaneous utilization of a
standardized methodology. Hence, the public monitoring system with greater branching and 24/7
accessibility has gained significant prevalence, especially in small urban and rural settlements.
Therefore, this article proposes an integrated approach for assessing air quality, analyzing its
impact on public health, using known original methodologies that can lead to unique results. The
article addresses the pertinent issue of assessing air quality at the regional level, combining various
measurement and modeling methods to obtain comprehensive information about the state of the
atmospheric environment. The components of the integrated approach to air quality assessment are
outlined, including pollutant monitoring, remote sensing, mathematical modeling, and statistical
data analysis. The advantages of the proposed method are highlighted, and examples of succes;ful
implementation of the integrated approach to assessing air quality at the regional level are provided.

Key words: public monitoring, air quality index, environmental quality, integrated approach,
assessment, exposure, PM particulate matter, pollutant monitoring, mathematical modeling.
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IMocTanoBka npodaemu. KiitodoBy poiib y 3a0e3medeHH1 BChOTro )KUBOTO Ha TUIaHEeT],
a TaKOX €KOJIOT1YHO YHCTOTO IMPOCTOPY JJIS JKUTTEMISUTBHOCTI JTFOJICTBA BiAIrpae aTMoc-
(hepHe moBiTpsi. Pi3HOMaHITHI aHTPOTIOTEHH] BKUIM CTAHOBIISTh CEPHO3HI HACII KA JIJIsI
EKOCHCTEM B IIUJIOMY Ta 3I0pPOB’Sl HaCEIEHHs 30KpeMa. 3a0pyIHEHHS aTMOC(epHOro
MOBITPSI HETAaTHBHO BIUIMBAE Ha 37I0POB’sl HaceleHHs. JlerpafamiifHux mporeciB 3a3Ha-
I0Th IUXaJIbHI Ta CEpLEBO-CYANHHI CHCTEMH, 3pOCTAa€ PU3MK 3arOCTPEHHS XPOHIUHUX
xBOp00. CTaTuCTHKa TOKA3ye, 0 YKpaiHa Mae HalOUIbIIY KUIbKICTh CMEPTEH MOB’sI-
3aHMX 13 3a0pyaIHEHHIM aTMochepHOTro MoBiTps, Ha koxHi 100000 sroneii. CBoero vep-
rolo, 3a JaHuMU BceecBiTHROT opranizauii oxoponu 310poB’s (BOO3), 92% HaceneHHs
CBITY Jquxae 3a0pyaqHeHUM NoBIiTpsM. OTKe, TOCIiIKEHHS! SIKOCTI aTMOC(EepHOTO TIOBi-
Tpsl HA PETiOHATBLHOMY PIiBHI 3 IHTETPOBAHUM IIAXOJOM € KIFOUOBHM IHCTPYMEHTOM
JUTs epeKTUBHOTO BUPILLIEHHA MPOOIIeM 3a0pyIHEHHS MTOBITPs Ta 3a0e31e4eHHs CTalIoro
PO3BUTKY Y pErioHax.

IMocranoBka 3aBaanHs. BaximmBuM 3aBHaHHAM 3a0€3MEUCHHS SKOJOTIUHOI 0e3-
MEKU Ta CTaJOro PO3BUTKY € Oe3mepepBHUIN MPOLEC OL[iHIOBAaHHS SIKOCTI KOMIIOHEHTIB
armoc(epu. Lle 3aBaaHHs Mae CIPAMOBYBATH JOCIIDKCHHS HA BUBYCHHS MPOOJIEM KO-
CTI MOBITPS B PETiOHATBHOMY KOHTEKCTI Ta PO3pOOKY KOHKPETHHX CTpATETii JJ1s 3MCH-
LIEHHS NPOIIEeCiB 3a0pyIHEHHA MOBITPS B AWHAMIII Ha PEriOHATBHOMY PiBHI.

Merta nociiKeHb MOJIATae B CTBOPEHHI QyHIAMEHTY AJIS MIPUHAHSTTS iH(OPMOBa-
HUX PINICHB OO0 MOJIMIIICHHS SKOCTI aTMOC(HEPHOTO MOBITPS, 3a0€3MeUeHHs 30pOB’ s
HACEJICHHS Ta PO3BUTKY PETiOHY B YMOBAX CTAJIOCTI Ta €KOJIOTiYHO BiAIMOBIANBHOCTI.

3agagaMu TOCTIKEHb € BUBUCHHS KyMYISITUBHOTO BIUIUBY JKEpeEJ IUCIIEPCHOTO
3a0pynHEeHHs Ha aTMOC(EepHY SKIiCTh PETIOHY Ta 370POB’ ST HACEICHHS.

OO6’€KTOM JOCIHiXKEHb € AWHAMIKa EKOJOTIYHOI SIKOCTI arMOc(epHOro MOBITPs
JIOCITI/PKYBAHOTO CEpPEIOBUINA 13 BUKOPUCTAHHSAM IHTETPOBAHOTO MiXOAY JO OIliHIO-
BaHHS AKOCTI aTMOC(EPHOTO MOBITPS HA PETiOHATILHOMY PiBHI 13 BUKOPUCTAHHIM Pi3-
HOMaHITHUX METOJIB Ta JPKEPEJ CTAaTUCTUYHUX JTAaHUX.

[TpenmeromM TocCITiKEeHb € TapaMeTpH TBepauX yacTuHOK (PM — Particulare Matter),
PO3IIIEHUX Ha (pakiii B 3aJexHOCTI Bij po3mipi (PM1; PMS5; PM10).

OCHOBHI pe3ylIsTaTH JOCHIPKEHb OTPIMaHi Ha ITiICTaBl €KOJIOTTYHHUX CIIOCTEPEXKEHD
13 3aCTOCYBaHHSM CHCTEMHOTO aHaJi3y JUHAMIKM TBEPAUX 3a0pYIHIOIOUMX YACTOUOK
arMocdepu. AHAJITUYHI AOCTIIKEHHS BUKOHAHI METOJaMH YHUCIIOBOTO MaTeMaTHYHOTO
MOZETIOBAHHSI 13 BUKOPUCTAHHSIM BiJIIOBIAHUX IMPOTPAaMHUX HPOIYKTIB.

HaykoBor0 HOBHU3HOO € 3aCTOCYBaHHS IHTETPOBAHOTO ITiIXOIY OIIHIOBaHHS JWHA-
MIKH €KOJIOTTYHOTO CTaHy arMoc(epy J0CIiIKyBaHO1 CIIIbCHKOT MiCLIEBOCTI PerioHab-
HOTO PiBHS JUTSI TOAAIBIIOTO 3a0€3MEUCHHS 3/10pOB’ sl HACEJIeHHsI Ta 30epeKeHHs HaBKO-
JIMITHBOTO CEPEIOBHIIIA.

[MpakTHyHUM 3HAYEHHSIM IPOTTOHOBAHOTO TOCIIIKEHHS € MOXIIUBICTH 300py KOMII-
JeKcHoOi iHpopMaii mpo cTaH aTMOC(EpHOTo MOBITPsI, BUKOPUCTOBYIOUH JaHi rpoMa/l-
ChKOi CHCTEMH MOHITOPHHTY JOCIIIXKYBaHOI TEPUTOPIT pETiOHATLHOTO PiBHS.

BuxkJjaa ocHoBHOro MaTtepiany gocaizxennsi. Ha nanuii MomeHT Ykpaina 3Haxo-
JUTHCS Ha IUUIIXY O TapMOHI3allii CBOTO 3aKOHOAABCTBA 3 3aKOHOAABCTBOM €BpOIIEH-
cpkoro Coro3y, BKITIOYAIOUH JUPEKTHBH 100 SKOCTI MoBiTps [1]. YkpaiHa mMae Hamip
aJanTyBaTH CBOE 3aKOHOJIABCTBO N0 cTaHnaptiB €C aiis BUPINICHHS MPOOJieM, OB’ s-
3aHUX 13 3a0pYJHEHHSAM TOBITPS Ta 3aXMCTOM JOBKIJLIS Y BiJIIOBITHOCTI JIO TTOJIOKCHb
Jupextusu 2008/50/€C [2] m1010 KOHTPOJIIO Ta OI[IHKYU SKOCTiI aTMOC(HEPHOTO MOBITPS,
IMIJIEMEHTAIlisl IKUX, 30KpeMa, Tepeadadae BCTAHOBICHHS BEPXHBOI Ta HUKHBOT MEXi
OIIIHKH, & TAaKOX IIO/0 3MEHIICHHS BIUIMBY TBEPIUX YAaCTHHOK. TBepii YacCTHHKH —
JpiOHUI MHJI, pO3aIEHUI Ha (paKIlii B 3aJIC)KHOCTI BLT po3MipiB. UaCTHHKH po3MipoM
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1o 10 mxm (PM10) marots po3mipu 10 10 MKM 1 ocifaroTh B HOCi Ta TopTaHi. YacTHHKH
po3MipoM mpubIH3HO 2,5 MKkM (PM2,5) noTparuisioTh B JieTeHi Mpu BAUXY. YaCTHHKH
po3mipoM MeHIi 3a 1mMxkM (PM1) moTpamisioTe Ha anbBEONIM 1 MOTIM y KPOBOHOCHY
cucremy. HaifHeOe3neuHImMMy YaCTHHKAMU € YaCTMHKU po3MipamMu 10 10MKM, 1o
MOXYTb IPOHUKATH IITMOOKO B JIETEHI. [CHY€e B3a€EMO3B’ 130K MiXk 301IbIIEHHSIM KOHIICH-
Tpauii TaKUX YaCTHHOK Yy JIIOACHKOMY OpPTaHi3Mi Ta 3pOCTaHHSIM CMEPTHOCTI HaceNeHHs.
[Monoxenns Jupexrusu 2008/50/€C [2] BCTaHOBIIOIOTH OCHOBHI TPaHUYHI 3HAYCHHS
3axHCTy 310poB’s HaceneHus: it PM10 cepenubopiune — 40 Mxr/m®, 24-romunne rpa-
HUYHE 3HAYeHHsI — 50 MKT/M?, He MOJKe TIEPEBHIIYBaTHCS OiTbII HiXK 35 pasiB mpoTArom
KaJIeHJAPHOTO POKY; /Ui PM 2,5 1inboBe 3HAYEHHS Ta IpaHUYHE 3HAYCHHS IS eTamy
1 — cepennbopiune — 25 Mxr/M>*; mst PM 2,5 rpaHudHe 3HAUSHHS I/ €Tary 2 — cepe-
Hpopiude — 20 Mxr/m3 [2].

Pesynpratu nocmimkens. [HTerpoBaHUA MiAXiA 10 OI[IHIOBaHHS SKOCTi aTMocdep-
HOTO TIOBITPS HAa pPEriOHANBHOMY piBHI 0a3yeThCs Ha BHKOPHUCTAHHI PI3HOMAaHITHHX
METO/IB Ta JxKepen JaHuX. [lepmnm erarnoM € MOHITOPHUHT 3a0pyIHIOBadiB i3 BHUKO-
PUCTAaHHSAM aJIbTEPHATUBHUX CUCTEM. Taki CUCTEMH Jal0Th MOXIHUBICTh OTPUMAHHS
SIKICHOT OTlepaTUBHOI 1H(popMaIlii B Oymb-iKy Mopy 100U uu poky. OcoOIHBO IIe € aKTy-
ANBHUM B 9ac MIPOBEICHHS BOCHHUX il Ha TEPUTOPIi HAIIIOT IEPIKABH, OCKLITEKU aTMOC-
(hepHe TOBITPS BIAHOCUTHCS 10 HAA3BUYAWHO MOOITBHUX CHCTEM 1 BOJOJIE€ BUCOKUM
ctyneHeM Mirpariii. ToMy TpoMajzcbKi CHCTEMH MOHITOPHHTY aTMOC(EPHOTO MOBITPs
€ Y4 He €JMHUM JDKEPeJIoM BIAMOBIAHOI iHpopMallii, 0COOIMBO y HEBEIUKHX MOCEIIeH-
HsX. Hami gociniikeHHs MPOBOIMIIACH B HEBEITMKOMY CLITbCHKOMY MTOCENIEHH] 13 He3HaY-
HUM BIUTMBOM TPAHCIIOPTHUX BHKHJIIB 13 YpaxyBaHHSIM BUOOPY PEUYOBUH JUIS aHATI3Y
y BIAMOBIAHOCTI 710 MiclieBUX yMOB. B naHiii cinbChKii MiCIIEBOCTI BiICYTHI e(peKTHBHI
OITAITIOBAJIbHI CCTEMH 1, BIIMIOBITHO, EHEPTOCPEKTHBHI TEXHOJIOTI JJIs ONIaJICHHS, TaKi
SK Cy9acHI TBEpJONATUBHI KOTIH Y Fe0TepMalibHiI CHCTEMH HE MAIOTh IIpaBa Ha BIIPO-
BajpkeHHsI. [1i yac omamoBaibHOTO CE30HY CLIbCHKI KHUTEIl BUKOPUCTOBYIOTH APOBA,
pi3Hy Oiomacy ays omaneHHs. 3ropaHHS X MaTepialliB BUBIIBHSE TBEPAl YaCTHHKH,
SIK1, TIOTPATUISIOYH Y ITOBITPS CTBOPIOIOTH HETATUBHUI BIUTUB HA HOTO SKICTh. ['eorpadis
JIOCITIZPKYBaHOT MICHEBOCTI HE JT03BOJISIE MPOKIAJaHHI CHCTEMH Ta30MPOBOIIB, TOMY
TaKuil YMUCTUN BH] MTaJMBA SIK IPUPOAHUM ra3, 0 Ma€ MEHIINN HETaTUBHUN BIUIUB HA
SIKICTh TIOBITPSI HE BUKOPHCTOBYETHCS. [IpaKTHYHO BiACYTHS ONTUMI3AIlis YIPABIIHHS
CUTbCBKMMHM BiJXOJaMHM, BiAIIOBITHO B OCIHHBbO-BECHSHI MEPIOIU IHTEHCHUBHO Bin0y-
Ba€ThCS IPOIEC CIATIOBAHHS CUILCHKOTOCIIONAPCHKUX PEIITOK. BifcyTHICTH Bijmo-
BiJTHOI 1H(QPACTPYKTYpH BILUTMHYJIO Ha BIKOBHMH MOPIT HACEIECHHS Ta HOro (hiHAHCOBY
CIPOMOXHICTh. ToMy B 0Oy Ti NEpEBa’KHO BUKOPUCTOBYETHCS MIUHE OMAJIECHHS i3 BUKO-
PHUCTaHHSM JICPEBUHHU PI3HUX MOpij. TpamuiiiiHe miyHe onaJieHHs Mae CBOI MepeBaru
1 HEJTOMIKH, 1 BOHU MOXKYTh PI3HUTHCS 3QJIC)KHO BiJl KOHKPETHHX YMOB Ta KOHTCKCTY
Horo BukopuctanHs. J[o mepeBar BUKOPUCTaHHS MIYHOTO OIAJIEHHS MO)XKHA BiJHECTH:
HAQTIHICTh Ta MPOCTOTY, JOCTYITHICTh MAJNBa, TEIUIOBUI KOM(OPT, HE3aJIESKHICTh BiJl
[EHTPAaJi30BaHUX cUcTeM. Hemomiku y BHKOPHCTaHHI TPamuIiHHOTO IMIYHOTO Oma-
JICHHS: 3a0pyIHEHHS MOBITPsI, HU3bKA €(PEKTUBHICTh, OOMEXEHI MOXKIUBOCTI PEryIIio-
BaHHS TEMIIEPATypH, NOTCHIIIITHNI NOKEXKHUH pu3nK. ToMy 10 BUKOPHCTaHHS TpaIi-
LUIAHUX CHUCTEM OMNAaJIOBAaHHS HEOOXIAHO JNOKJIACTH 3yCWib AJs 3a0e3nedeHHs iXHbOi
e(eKTUBHOCTI Ta OE3MEeKH, a TAKOX 3MEHIIEHHS HETaTHBHOTO BIUIMBY Ha 3I0pPOB’S
Jonedt 1 TOBKUIISA. BaXITMBUM YHHHUKOM TIPH OIIHIOBAHHI BIUIMBY TBEPAUX YaCTOYOK
Ha CTaH 3/10pOB’s Jitoiel Ta HaBKOJIMILIHE CEPEIOBUILE € TPUBAIICTh Ta IHTEHCUBHICTh
excrniosuiii. TpuBamicTh €KCIO3UIIIT MOKa3ye Ha Te, SK JOBTO JIIOICHKUAN OpraHi3M abo
JIOCTIDKYBaHE CEPENOBHIIE IMiABATICS BILIHBY TBEPIANX YaCTHHOK PM B pesymbrari
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BUKOPHUCTAHHS MIYHOTO OMAaJICHHS. [HTEHCHBHICTh €KCIO3HIIIi Oe3MmocepeiHbO MOB’s-
3aHa 13 KOHIICHTPAIIi€l0 TBEpAUX 4aCTHHOK PM B atMocdepHOMyY TOBiTpi. Y Hamomy
BUIAJKY 16 KOPOTKOTEPMiHOBA, ajié BUCOKOIHTEHCHBHA €KCIIO3MLifA, SIKa 3 BUCOKHUM
CTyIIEHEM HMOBIPHOCTI 3/1aTHa BHUKJIMKATH aKyTHI peakmii (pecmipaTopHi mpobiemu,
JIEPMATOJIOTIYHI PEaKIlii, HEBPOJOTIYHI CHMITOMH, 3aralibHy CJIA0KICTh Ta BTOMY).
B xoHTEKCTi BHILIE CKa3aHOTo OOIPYHTOBAaHO BUKOpHcTaHH: juiie PM2, ta PM10, siki
€ CKJIQJIOBOIO NMPOMYKTIB 3rOPAaHHS TaKUX PEUOBHH SIK JIEPEBO, BYTLUIS 200 CLIBCHKO-
TOCIIOJIAPCHKI 3aUIIKH 1 B TIOAAIBIIIOMY MOXXYTh OyTH BUKOPUCTAHI K MOKa3HUKH TSI
BU3HAYCHHS PIBHS TBEPAUX YACTHHOK U OTPUMAHHS PEIPE3CHTATUBHOI iH(popMaIIii
PO CTaH HOBITPs Ta po3paxyHKy AQI [3, 4, 5].

JlpyruM eramnoM IHTErpOBaHOTO MMiJIXOJY O OIIHIOBaHHS SIKOCTI aTMOC(hEpHOTO
MOBITPSl € BUKOPUCTAHHSA AWUCTAHIIMHOTO 30HAYBaHHS 3a JOMOMOIOI0 CYyIMyTHHKOBUX
TexXHONOTi#. Lle JOnoBHIOE pe3ynbTaTH MiCIIEBOTO MOHITOPHUHTY Ta HA/Ia€ MOXKIHBICTD
OTpPHUMATH 3araibHy KapTHHY 3a0pyIHEHHS IOCIiIKYBaHOTO perioHy. /lo ocHOBHHX
METOJIB IMCTAHLIAHOTO 30HAYBAHHS BiJHOCSTH: CYIIyTHUKOBE 30HIYBaHHS, JITAaKU
Ta JIpOHU, pajapu, OamoHHi 30HAU. OCKUIBKH B YMOBaxX BIHCHKOBUX JIiii Ha TEPHUTO-
pii HamIOi epkaBU BUKOPHUCTAHHS TUCTAHIIHHOTO 30HIYBAHHS JUIS OI[IHIOBAHHS KO-
CTi MOBITPSA € HEJOUIBHUM, B paMKaxX 1HTETPOBAHOTO MiAXOAY 10 OLIHIOBAHHS SKOCTI
aTMOC(EepHOTO MOBITPS ICHYE MOXKIIUBICThH ITUPOKOTO BUKOPUCTAHHS OCHOBHHUX KOMITO-
HEHT IPOMAJICEKOTO MOHITOPHHTY: TATYUKHU SKOCTI ITOBITPSI, BCTAHOBJICHI Ha JJOCIIKY-
BaHUX TEPUTOPISAX, BUKOPUCTAHHS MOOUIBHUX JOJATKIB, K1 IO3BOJISIOTH JIFOISM JIETKO
BIJICTE)KYBATH Ta CIIIJILHO IIJTUTHCS BUMIPIOBaHHSIMHE, a TaKOXX CTBOPIOBATH MaIld 30H
3a0pyaHEeHHS TOBITPA. ICHYIOTh BeO-11aThopMHu, sKi 00’ €IHYIOTh aHI BEJIUKOI Kijib-
KOCTI TPOMaJIChbKMX MOHITOPHUHIOBHX 1HIILliaTHB, HAJAal0YM MOXJIMBICTH B3a€MOAIl Ta
BHBYCHHS IIMPOKOTO 00CSTY JaHHUX MPO SKiCTh OBiTps [6, 7, 8].
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VY TpuBaTHUX CEKTOpax BUKOPHUCTOBYHOTHCS MPUCTPOI [UISI MOHITOPUHTY SKOCTI
noBiTpsi. OCOOUCTI MOHITOPH 3a3BHYAl JIETKI Ta KOMITAKTHI 1 MOXKYTh HAJICWJIATH JaHi
B PEXKHUMI PeaybHOTO Yacy Ha CMapT(OH YH HIIHIA PUCTPil; MOXKYTh OyTH KOPHCHUMU
IHCTpYMEHTaMH AJIsl HAyKOBOTO JOCHTIPKCHHS SIKOCT1 MOBITPS B KOHKPETHUX YMOBaX.

TpetiM eTarmoM iHTErPOBAHOTO MIXOMY JIO OLIHIOBAHHS SKOCTI aTMOC(EpPHOTO MOBi-
Tpsl € MaTeMaTU4YHe MojeNoBaHHs. Moaeni atMocdepHOro 3a0pyqHEHHS H03BOJSIOTH
MPOTHO3YBaTH AWHAMIKy 3a0pyIHEHHS MOBITPS Ta BUSBISATU MOTCHIIIHI PU3HKH JUIS
3[I0pPOB’sT HACEJIEHHS Ta HABKOJHIITHBOTO cepenoBuma. Hacammepen, mpoBeneHo Bu3HA-
YCHHS METH 1 MOJICJIbHUX 3aBJIaHb 13 HACTYITHUM PO3B’s3KOM MOJCIBHUX 3aBIaHb (hYHK-
I1i1 IPOTHO3yBaHHA 0aXaHO SKOCTI JOCTIPKYBAaHOTO cepenoBuina. HacTyrmHIM KpokoM
CKJIaJICHO BXiJHY NEPBHHHY MOJEIBHY CXEMy B 4acOBOMY MpocTopi. TOYHICTh Takoi
MoJieni 6a3yeThes Ha BpaXyBaHHI (Pi3UKO-XIMIUHUX MPOIIECIB, IO BiA0YBalOTHCS B HABKO-
JUITHBOMY cepeqoBuIi. [Ticis mboro BUKOHAHO MOAANBITY CXEMaTH3aIlI0 PO3paxyHKO-
BHX 3HAYCHb CJIEMEHTIB MOJIEeNi. BiAmoBigHO 10 Teopil moaiOHOCTI 00paHO mapaMeTpu
MOJIeTli 13 BCTAHOBJIEHHAM KiHLEBUX I'PaHUYHHUX YMOB. [Ipu 11bOMY 3aCTOCOBaHO CXeMy:
EKOJIOTIYHI TTApaMETPH <> iXHs MaTeMaTHIHa MOJIeITh (CHCTEMa MaTeMAaTHYHUX PiBHSIHb)
<> (hizuKo-MaTeMaTHyHa Monelb [3, 8, 9]. B pe3ynsrari MaTeMaTndHOT 00pOOKH MOKa3-
HUKIB €KOJIOTIYHUX MapaMeTpiB Po3poOJEHO EKCIOHEHIIHHY ONTUMIZyIo4dy (YHKIIIO
(dyHKIiT0 OakaHOCTI) 13 BIJIMOBITHOO OLIIHKOIO d 13 BUKOpUCTaHHAM Gopmy:u [10]:

d=exp[-exp (-y)]
e
exp — NPUHHATE MO3HAYEHHS €KCIIOHEHTH;
y — BEJIMYHMHA OIIHIOBAHOTO TIOKA3HUKA.

[Tig «6axanicTio» d po3yMitoTh OakaHUil piBEeHb apaMeTpy ONTHMi3allii, 32 YMOBH
3miad d B Mexkax 0,0 ... 1,0 (ta6m. 1) [10].

Tabmuns 1
Ixkana 6axkaHocTi piBHIB IKOCTI
IapameTp onrumizauii d PiBens sxocTi
Limd=1 MaxkcuMabHO MOXKITUBHHA
1,00 ... 0,80 JlomycTUMHUi, Ty»e BUCOKUH PiBEHb SKOCTI
0,80 ... 0,60 JlomycTumuii, 0CTaTHHO BUCOKHIL
0,60 ... 0,37 Jomyctumuid i toctaTHin
037...0 Henonyctumuii
Limd=0 MakcumanbHO He OakaHui

3Ha4YeHHs OL[IHIOBAaHMX IapaMeTpiB ONTHMIi3alii MEePeTBOPIOIOThCA Y BiAMOBIAHI
OaxxaHoCTi d, micns 4oro (GopmyeThesi y3aranabHeHa (QyHKUis «ObaxanocT» D, ska
€ CepelHIM TeOMETPUYHHM OaKaHOCTeH OKpeMHX mapameTpiB onTumizaiii. Takum
YUHOM, y3arajibHeHa (QyHKIis «bakaHOCTI» D € KOMIUIEKCHUM iHTErpajibHUM IMOKa3-
HUKOM €KOJIOTO-KPUTEPiabHOTO OIIHFOBAaHHA aTMOC(EPHOTO MOBITPS. AHANI3YIOYH
pe3yNbTaTH OIIHIOBAHHS SIKOCTI aTMOC()EPHOTO TOBITPSI BCTAHOBJICHO JOCTaTHBHO
HU3bKY SIKICHY OLIHKY D 3a BiIIOBiTHHI MEPios CIIOCTEPEKEHHS.

BucHoBKkH. BuxopucTaHHS iHTETpOBAHOTO MiAXOLy IO OIIHIOBAHHS SKOCTi aTMOC-
(hepHOTO TIOBITPS TO3BOJISIE KOMILIEKCHO BpaXyBaTH Pi3HI ACIICKTH BILTHBY 3a0pY/THIOK0-
YHUX PEYOBUH Ta Ma€ PsJl IIepeBar Takoro 3aCTOCYBaHHS:
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1) inTerpoBaHumit migXig JO3BOJISE OLIHIOBATH OJHOYACHO KiJIbKa apaMeTpiB;

2) iHTerpOBaHWH MiAX1/ T03BOJISIE BUKOPHCTOBYBATH JIaHi 3 Pi3HHX JKEpes K CHUC-
TEM JIepP’KaBHOTO TaK 1 rPOMaJICbKOI0 MOHITOPUHTY, BUKOPUCTOBYIOUH IPHU IIbOMY KiJib-
KiCHY XapaKTepUCTHKY 3a0pyqHIOBaUiB, AUCTAHIIIITHE 30H{yBaHHS, TA PE3yIBTaTH MaTe-
MaTHYHOTO MOJICITIIOBAHHS;

3) iHTerpoBaHe OIIHIOBaHHA BPaXxOBY€E TPUBAJICTh Ta IHTEHCUBHICTh €KCIIO3HULIIT, 10
€ HAI3BUYAHO BOKIIMBUM JUIS PO3YMIHHS BIUIMBY Ha 3/I0POB’SI HACETICHHS;

4) MeTouKa IHTErpOBaHOTO OIIHIOBAHHS aJalTOBaHA O PI3HOMAaHITHUX YMOB JUIS
CLIBCHKOTO YX MiCBKOTO ITOCETIEHHS 3 BpaXyBaHHSAM MOTOJHUX Ta CE30HHUX YMOB.

3arajioM BIUIUB TBepAUX 4yaCTMHOK PM Ha 3710p0B’s € KOMIJIEKCHUM Ta OJHOYACHO
3aJIC)KHTH BiJl KOHIIGHTPAIlii YAaCTHHOK, TPUBAJIOCTI €KCIIO3HIIIT, IHIUBIAyaIbHUX (aKTo-
piB HaceJleHHs Ta cepeloBUILa IXHBOTO NPOXKUBaHHA. TOMy TPOMaiChKU MOHITOPUHT
SIKOCTI aTMOC(EPHOTO MOBITPSI CIYTy€E iHCTPYMEHTOM IS B3a€EMOJIT MK PI3HUMH JIaH-
KaMH HaCEJICHHS, HAyKOBIISIMH, Jep>KaBHIMHU OpPTaHAMU Ta CIIPHSE IPHHHATTIO PillleHb
CTOCOBHO 3MEHIIIEHHS 3a0pyIHEHHS aTMOC(EPHOTO MOBITPA.
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E®EKTUBHICTb BAKOBUX CYMILUEW 3ACOEIB 3AXUCTY HYTY
Bl KOMIMJIEKCY KOMAX-®ITODPATIB Y CTENY YKPAIHU

Kocmpuy [.B. — acriipaHm kaghedpu eHmomornoeii,
iHMeapoeaHo20 3axucmy ma KapaHmuHy POCIIUH,
HaujoHanbHuti yHisepcumem biopecypcie ma rpupodokopucmyeaHHs1 YkpaiHu

Y emammi npogedeno amaniz cyuacnux mexmonoeiu 3acmocysanis 3acobig 3axucmy Hymy
8i0 KOMNIEKCY WKIOAUUX 8Udi6 opearizmis 3a No-Till y kopomxkopomayitiniil nonbosiii Ci603MiHI.
Bemanosneno, wo supowyeanns 0anoi Kyibmyp yCKAaOHIOEMbCA YLI0I0 HUIKOIO YUHHUKIE, cepeo
SAKUX 0CODIUB020 3HAUEHHS HAOYBAE NOZIPULEHHS (PIMOCAHIMAPHO20 CIMAHY NOCIBI8 | NOPYUWEHHS
MEXHONO02T BUPOWYBAHNS 3EPHOBUX, 3ePHOO0DOBUX, MEXHIUHUX KVAbIMYD, A MAKOdHC HeOOmpu-
MAHHs HAYKOBO-002PYHMOBANHUX CIBO3MIH, HE30ANAHCOBAHO20 GHECEHHS MIHepanIbHUX 000pus,
BIOCYMHICMb KOHMPONIO OUHAMIKU NOBEOIHKU MIKPO3AIUWIKIE 30016 3aXucmy 3a 3MiH 2iopo-
MepMIYHUX YMO8 Y nepiod éezemayii pociuH. Ymouneno mexnonoziuni onepayii iz ob6epyHmo-
6AHUM BHECEHHSAM CcyMiutell npenapamié ma piokux ¢opm 006pus. Bucsimieno ocHO6HI 3ax00u
1000 KOHMPONIO KOMNLEKCY WKIOHUKIE 3 ONMUMATLHUM 3ACIMOCYBAHHAM THMeZPO8AH020 3aXU-
cmy Hymy.

3a cyyachux cucmem 3emnepobcmea 0cobOIUB020 3HAYEHHS HAOYBAIOMb KOMNIEKCHI 00Ci-
Ooicentsl y Hanpsmi exono2izayil i nodanrvuoi bionozizayii 3axo0ie 3axucmy wymy. Teopemuuni
OCHOBU BUKOPUCIMAHHS OKpeMUx 0aKoux cymiuiell 3axXucCHO-CMUMYTIOIUUX PeyoGUH I piOKuUx
MIHEPanbHUXx 000pUE HOBO20 NOKONIHHA Y POPMYBAHHI AKICHO20 YPOJICAIO HYMY, d MAKOJIC 3ACMO-
CYBAHMS PecypcoOujaonux CUucmem 6e0eHHs POCTUHHUYMSEA ) Pe2ioni CHOCMEPEIICEHb 3ACTy20-
gylomuv 0cobausoi yeacu. Hedocmamms usyenicme 3a3Havyenux guuje npodiem ceioyums npo
8ANCIUBICMb OYIHKU SIK CIMPYKIMYPU €HMOMOKOMNIEKCY OAHOI KYIbMypU, mak i 3a1exCHiCmb
DopmMyBaHHs YUCETbHOCME OKpeMUX 8Udi6 6i0 cucmemu 0OpoOGIMKY IpyHmYy, YOOOPeHHs ma 3axo-
0ig 3axucmy, wo aoanmosani 00 60102030epieainyo2o cyuachoz2o 3emiepoocmaa. Lle ocobnuso
AKNMYanizyeMvCsi 8 YMOBAX 3MIHU KIIMAMY, 38Y)CEHHs BUPOOHUYOT cheyianizayii, Bnpo8adICeHHs
KOPOMKOPOMAyIHUX CiB03MIH, 3MeHUeHHA 00CA2i8 BHECEeHHs. MIHEPANIbHUX 000pU8 ma 6UKo-
PUCMAHHA K OP2aHiuHo20 000pusa nobiunoi npodykyii pociunnuymea 3a No-till. Ilposedeni
Q0CTIONCEHHSL UJ0OO0 OCOOIUBOCMEN POZMHONCEHHSL KOMIILEKCY 8UOL8 Komax-himoghazie, AKi c8io-
uamo, WO 6 POKU CHOCMEPENCEHb HA BUAOBOMY I NONYIAYIIHOMY PIBHAX HAOY8ae 0cobau6oi poni
06rpynmosame 3acmocysanus bakosux cymiwiei npenapamis 3 KAC, 32%, a makosc nopiguano
cmiuki copmu. Ynepuie nposedeHo MOHIMOpUHe KoMNIeKcy 8udie komax gimoghacie y nigoeH-
Homy Cmeny Ykpainu, wo oac 3moecy odepaxcamu 00Cmogiphi 0ani npo 4ucenbHICb WKIOHUKIG
Ha OKpeMux emanax op2amozene3y Hymy. Pezynemamu eueuenna eniugy Komniexcy @akmopis
HA OUHAMIKY YUCETbHOCMI KoMax-imoghazie Oynu 3acmoco8ani npu NPoSHO3Y8aHHI CMYNeHs.
3acenents Hymy WKIOHUKAMU. YmouneHi pakxmopu, wo 6nauearoms Ha pOIMHOICEHHA 1 NOWU-
penns wikionuxie 3a No-till mexnonoeii ma xonyenmpayii nonad 37% nocieie oanoi Kynvmypu
Y NOIbOBUX CiBO3MIHAX 6a306020 20cnodapcmaa. Li po3pooKu icmomHo 00noeHIomMs cucmemy
saxucmy Hymy 6i0 komax gimogacie i 003801210Mb CMABIILHO 3aN0OIeMU MPAMAM YPOAHCAIO
6i0 ¢imoghacis. Lle 0036014€ NoOKpawumuy eKon02iuHUull cman azpogimoyerosie i sbazamumu
EHMOMOKOMNIIEKC HYMY 3a HOBUX MexaHizmis camopeynayii npu No-till. Bucimueni nokasHuxu
w000 6NAUY HACTIOKIE 3ACMOCOBAHUX 3AC00I8 XiMizayii Ha cmiukicmb pociun i ix mopgpogi-
3LON0CTUHI 3MIHU, SKI MOXNCYMb OYMuU 3HAYHO ONMUMIZ08AHI 3d YMOBU NPOBEOCHHS WOPIUHO20
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MOHIMOPUHZY 3 MEMOI0 NPOSHO3VBAHHS POISMHONCEHHS WKIONUBUX OP2AHIZMI6 MA 6NPOBAOIHCEHHS
Y 6UPOOHUYMBO KOHOMIYHO-0OIDYHMOBAHUX 3aX00i6 npomu pimopazis i3 3MeHuleHHsL IHCeKmu-
YUOHO20 HABAHMAICEHHS ASPOYEHO3IB.

Knwowuosi cnosa: nym, xomaxu-gpimogpacu, abiomuyni, 6Giomuuni i aumponiuHi YUHHUKU,
MOHIMOPUH2, NPOZHO3 PO3BUMKY [ POZMHONMCEHHS KoMax-pimogaczis.

Kostrych D.V. Efficiency of tank mixtures of cheepa protection against insect-phytophage
complex in the Steppe of Ukraine

The article analyzes modern technologies for the use of chickpea protection against a
complex of harmful organisms under No-Till in short-rotation field crop rotation. It has been
established that the cultivation of this crop is complicated by a number of factors, among which
the deterioration of the phytosanitary condition of crops and the violation of technologies for
growing cereals, legumes, technical crops, as well as non-observance of scientifically based crop
rotations, unbalanced application of mineral fertilizers, and lack of control over the dynamics
of the behavior of microresidues are of particular importance. protection against changes in
hydrothermal conditions during the vegetation period of plants. Technological operations with
Justified application of drug mixtures and liquid forms of fertilizers have been specified. The main
measures to control a complex of pests with the optimal application of integrated protection of
chickpeas are highlighted.

Under modern farming systems, comprehensive research in the direction of ecologization and
Sfurther biologization of chickpea protection measures is of particular importance. The theoretical
foundations of the use of individual tank mixtures of protective-stimulating substances and liquid
mineral fertilizers of the new generation in the formation of a high-quality chickpea crop, as well
as the use of resource-saving crop management systems in the region of observation, deserve
special attention. The insufficient study of the above-mentioned problems indicates the importance
of assessing both the structure of the entomocomplex of this crop and the dependence of the
formation of the number of individual species on the system of soil cultivation, fertilization and
protection measures adapted to moisture-saving modern agriculture. This is especially relevant
in the context of climate change, narrowing of production specialization, introduction of short-
rotational crop rotations, reduction of mineral fertilizers and use of No-till plant by-products
as organic fertilizers. Studies have been conducted on the peculiarities of the reproduction of a
complex of phytophagous insect species, which indicate that in the years of observation at the
species and population levels, the justified use of tank mixtures of preparations with UAN, 32%,
as well as relatively resistant varieties, takes on a special role. For the first time, a complex
of phytophagous insect species was monitored in the southern Steppe of Ukraine, which made
it possible to obtain reliable data on the number of pests at individual stages of chickpea
organogenesis. The results of the study of the influence of a complex of factors on the dynamics
of the number of phytophagous insects were used in predicting the degree of pest infestation
of chickpeas. Factors affecting the reproduction and spread of pests under No-till technology
and concentrations of more than 37% of crops of this crop in field crop rotations of the basic
farm are clarified. These developments significantly complement the chickpea protection system
against phytophagous insects and allow stable prevention of crop losses from phytophagous
insects. This makes it possible to improve the ecological condition of agrophytocenoses an
enrich the entomocomplex of chickpea with new mechanisms of self-regulation in No-till.
Indicators regarding the effects of the applied chemicals on the resistance of plants and their
morphophysiological changes are highlighted, which can be significantly optimized under the
condition of annual monitoring in order to predict the reproduction of harmful organisms and the
introduction of economically justified measures against phytophages to reduce the insecticidal
load of agrocenoses.

Key words: chickpea, phytophagous insects, abiotic, biotic and anthropic factors, monitoring,
forecast of development and reproduction of phytophagous insects.

IlocTanoBka nmpodaemMu. 3a CydyaCHHX CHCTEM BHPOIIYBaHHS HYTY aKTyaJlbHOTO
3HaYeHHS HaOyBa€ 3aXMCT POCIHMH IPOTH KOMIUIEKCY HIKIJJIMBUX OpraHi3MiB, IO
€ aKTyaJJbHUM 3a 0e3IepepBHOTO Mepiofay MOTEIUTIHHS YIpOoaoBk ocTaHHIX 30 pokiB
1 IHTEHCUBHOTO 3aCTOCYBaHHsI 3aco0iB Ximizamii arporieHo3iB. Lle cynpoBomkyeThes
MEBHUMH 3MiHAMH CTPYKTYPH €HTOMOKOMIUIEKCIB HYTY Y C(OPMOBAHHX KOPOTKOPO-
TaIiiHUX CiBO3MIHAX 13 3HAYHHM KOJIMBAaHHSAM YHCEIHHOCTI OKPEMHX IMOMYJIAIIHN crie-
1iani30BaHUX BUIIB KoMax-(iTodaris, iX 010TOMIYHOTO PO3MOALTY, a TAKOXK 1HTEHCHUB-
HOCTI KMBJICHHS Ta TUIOAIOYOCTI CaMHUIhb 30KpeMa aKallieBOi BOTHIBKH, COBKH O3UMOI,
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MIHYIOUH MyX Ta 1HIIMX IIKiAHUKIB i3 TO(ha3HIM CE30HHUM PO3MHOKEHHSM Y MOCiBax
HyTy. Tak, y 2020-2023 p.p. HOTOIHO-KIIMAaTHYHI YMOBH 1 TEXHOJIOTIl BHPOIYyBaHHS
HYTY B KOMIUICKCI BIUTMBAJIA Ha MEXaHI3MHU caMOperyisiiii (itogaris Ta CTUMYITIOBAIN
MOPIBHSHO MPOAYKTUBHUM I€HETUYHHMN MOTEHIaN 0araToiHUX i OKpEeMHUX CIieliai-
30BaHUX BHIIB MIKiAHUKIB. Lle BIpOTigHO CYNpOBOMKYBAIOCH 3a MEPIIUX 1 OCTaHHIX
NEepioJliB OpraHoreHe3y i3 MoripieHHsIM (iTOCaHITapHOTO CTaHy arpoleHO31B 32 HOBUX
BOJIOr030epiraounx cucTeM 00poOITKY TPYHTY 1 )KHUBIEHHS KyJIBTYPHUX POCIIHH.

IMocranoBka 3aBnanHsi. MeTa CTaTTi — BU3HAYUTH BIUTUB KOMIUIEKCY YAHHHKIB Ha
0COOMBOCTI PO3BUTKY 1 PO3ZMHOKEHHS IIKITHUKIB HYTY 32 pECypCOOIIaIHUX TEXHOJO-
riif BeZieHHs pocnuHHUITBA B Creny YKpaiHu.

MeToauka aociixkeHb. BusBieHHs Ta 00Jiku koMax-(hitodariB HyTy TPOBOAUIH
3a 3araJIbHONPUHHATUMHU MeToauKamu [1, 2].

Buxknag ocHoBHOro Martepiany nocaigaxenns. Y 2020-2023 p.p. 3a cyqyacHOTo po3-
BUTKY CHCTEM 3€MIICKOPHUCTYBAHHS 1 MOCTIHHO 3pOCTA0UNX MOTPEO Y BHCOKOSAKICHOMY
YPOXKalo HyTy BCTAHOBJICHO BIUIUB arpOTEXHIYHHX, CEJIEKLIHHO-TeHETUUYHUX Ta CIelli-
aNBbHUX XIMIYHHX 3aXO[iB Ha YHCENBHICTP 1 IIKiIMBICTh KOMIUIEKCY KOMax-(iTodaris
[3,5, 7,9, 11]. [Ipu ipboMy i3 IHTEHCH(]IKAIIEIO PO3BUTKY CLIHCHKOIO TOCIIONAPCTBA,
3aCTOCYBaHHAM KOPOTKOPOTALIMHUX CIBO3MiH, MOSIBOIO MOPIBHSHO HE CTIHKHUX COPTIB
HYTY, @ TaKOX AMCOATaHCOM y CHCTeMi >KUBICHHS BiAMIYEHO HAKONMYEHHS CIIeIlia-
Ti30BaHUX BUIIB (iTodariB Ta 3pocTaHHA iX MKiAIHBOCTI Ha 19-27% y mOpiBHAHHI
3 koHTpoJeM. Lle crnpusio BTpatam Bpoxkato 1o 0,7 T/ra i3 3HaYHUMHU (piHAHCOBUMU
36uTtkamu. [IpiopuTeTHOTO 3HAYCHHS NIPH IIbOMY HAOyBaJIO BIIPOBAKEHHS Y BUPOOHU-
IITBO MOPIBHSHO CTIHKMX COPTIB HYTY, & TAKOXK 3aCTOCYBaHHS OAKOBHX CYMIIIEH OKpe-
MHX PEYOBHH i3 pigKoio hopmoro kapbamigHo-amiagnoi cymimti (KAC-32), mo migsu-
mto Ha 25-32% niro 3aco0iB 3aXUCTy POCIHH.

Tak, 3a KOPOTKOPOTAIIHUX CIBO3MIH 13 BHPOII[YBaHHAM HYTY Ta IHIIUX KYJIBTYp
KIJIBKICTB 3JTICHUX IIKIUIMBUX BUJIIB OPraHi3MiB y JOCTIKEHHX arpoleH03ax KOHTPO-
JFOBajIacs KOMIUTEKCOM 3axofiB. OnHAK, TOPiBHIHO HEOS3NEUHUMH BUSIBHIINCH BY3BKO
crierianizoBani KoMaxu-(iTodard, ski MONIMPIOBAIKMCH Y TMOCIBaX Cy4aCHHUX COPTIB
HYTYy Ta MPUCTOCOBYBAIKCS JJO HOBUX €KOJIOTIYHUX Hilll, CIPUAIOYH 3HAYHUM BTpaTaM
BpOXKar. Y 3B’S3Ky i3 IIMM HaraJbHUM BHSBHJIIOCH TMO(a3He OOIpyHTOBaHE 3aCTOCY-
BaHHs 0aKOBHUX CyMillIel Mpenaparis, 10 epeadayalo CHCTEMHUM KOHTPOJIb IIKiIIH-
BUX OPraHi3MiB Ha MEPIIMX CTaAiiX PO3BUTKY. B poku crmoctepexeHb 3a HOBUX CHC-
TEM 3eMJICKOPHCTYBaHHS (pOpMyBalIMCs MOHOBUIOBI Ta 0araTOYHMCICHHI YIPyITyBaHHS
(itopari i3 NOPiBHIHO HOBUMH CIPUHHATIMBUMHU €KOJIOTTUHUMH HilllaMH, TOJIOBHUM
YHHOM, IS CTICIialli30BaHUX IIKIUIMBUX BHUJIIB opraHi3mis [4, 6, 10]. Ha 30-37% 3po-
CTaB CTYIIHb PO3MHOKECHHS KOMIUIEKCY NIKIIJIMBUX OpPraHi3MiB Ha TMEpIINX eTanax
OpraHoreHe3y pociuH i B nepiog ¢popMyBaHHs I'eéHEpaTUBHUX OPIaHiB, AKi 0OMeXyBa-
JIMCS, TOJIOBHUM YHHOM, OAKOBUMHM CyMiIlIaMU TIPEnapaTis.

ITpu nboMy e(heKTUBHICTH 3aXOIIB 3aXHCTy HYTY BiJ KOMIUIEKCY (itodaris 3ane-
’Kaja Bij ciBo3MiHH B 1iiomy i 3a No-Till Bu3Hauanacst B3a€EMo1i€r0 HU3KU TEXHOJIOTIY-
HUX YMHHHKIB: COPTOBO{ arpoTeXHiKH, CIiBBIIHOIICHHS OCHOBHOI Ta HETOBApHOI Yac-
TOK BpPOXaro, 3aMaciB pyXxoMHx OI0OreHHHX €JIEMEHTIB, 010JIOT1YHOT aKTUBHOCTI I'PYHTIB.
Yci 1l YMHHHUKY TiCHO MOB’si3aHi MiXK cOOOI0 Ta BIUTMBAJIM HA CTIMKICTh COPTIB HYTY
JI0 IIKiTHUKIB, YUCENBHICTh (iTodaris i AkicTs Bpokato. HaraasHUM BHABHIACH OCO-
ONUBICTH MICISIIT MIKPO3ATUINKIB 3ac001B XiMi3allii y IpyHTi. Tak, y poKd JOCTIIKESHb
MEPCUCTEHTHICTh 3aCTOCOBAHUX Y TIONIEPEAHUKAX MpEnaparis, i iX B3a€MOBILIHUB, 3HAY-
HOIO MipOIO BIUTMBAB 1 3aJI€XKaB BiJ] CE30HHOI crenn ik TiAPOTEPMIYHIX YMOB, PiBHIB
POMIIOYOCTI TPYHTIB 0OCOONMBO Ha MEPIINX eTalax OpraHorenesy Hyty [3, 5, 7].




| Taspiticbknit HaykoBui BicHEK Ne 135. Yactuna 2

272 |

BcraHoBneHo, 1o B paifoHi crocTepeXeHb 3a BUKOPUCTAHHS iHTCHCUBHHUX TeX-
HOJIOTiH BHPOIIYBaHHS HYTY, 30KpeMa IperapariB CHCTEMHOI BHCOKOI Jiii, CTIHKICTh
KyJbTyPHUX POCIIMH Hi,E[BI/IIJ.IYGTLCSI 3a 010JIOTIYHO CIPSIMOBAHUX BHECEHUX OAKOBHX
cymieii 3aco0iB 3aXHCTY POCIIHH 13 Cy4acHHUMHU plI[KI/IMI/I dbopmamu ,Z[O6pI/IB e no3u-
THUBHO BIUIMBAJIO 1 HA MEXaHi3MHU caMopermeun €HTOMOKOMIIIEKCIB, 8 TaKOX CTiii-
KiCTh COPTiB HYTY 10 (itodariB. OqHak, 3a CTPIMKUX IOTOJHO-KIIIMATHYHUX 3MiH Ta
PaHHBOBECHSHOTO HACTaHHS JIOBTOTPUBAIMX IEPIOJiB 3 BHUCOKHM TEMIEPaTypHUM
pexxuMoM i nedinurom Bosoru Ha 32-40% 3pocTaiy pu3nKu K Hee(eKTHBHOTO 3aCTO-
CYBaHHS OKPEMHUX arpoxiMiKariB, Tak 1 MpofAB iX michsfil B arpoueHo3ax 3 MO3UTHUB-
HUMH OCOOJIMBOCTSIMH PO3MHOKCHHSI OKPEMHUX BHIIB KOMax-(iTo(aris i 3pocTaHHAM
CTYIICHS MONIKOJDKCHHS HUMH HYTYy. XapaktepHo, mo 3a No-Till dopmyBanucs crani
1 caMOpery/oBajibHi arpoLeHo3H, 110 BiAMOBiAaIN 610I0T1YHUM 3aKOHaM 1 Pecypcoo-
[IaJHUM PiBHSM BUPOIYBaHHSI HYTY.

OnHak, 3aCTOCYBaHHS CIICIIaJbHUX 3aXOMIB 3aXUCTy HYTY BiJl IIKiITHUKIB 13
ONTUMI3ali€l0 MEXaHI3MIB caMOperyisauii arpoueHo3iB 3aiexano Bif a0ioTHYHHX
YUHHUKIB 1 3HIDKEHHS TaKUX 0coOmmBocTeil BinmMiueHo y 2022-2023 pp B mopis-
HSHHI 13 KoMIUiekcamMu udieHuctoHorux 2021 poky. Tak, i OCHOBHI TEXHOJOTIYHI
3aKOHOMIPHOCTI BIJIUBY 1 B3a€MOBIUIUBY CyYaCHHUX CyMillel iHCEKTULUIIB Ta piA-
KuX (opM H0OpHUB Ha PO3MHOXKECHHS CHTOMOKOMIUIEKCIB HYTY BH3HAUAJIHCS ITOKA3-
HUKaMU CiBO3MIiH i COPTOBOI arpoTexHiKd. HaranbHUM BHSABIIIOCH 3aCTOCYBaHHS
3aX0J[iB 3aXHMCTYy NPOTH OaraTOiAHMX IIKIJUIMBUX BUAIB Y JIAHIIOTaX CiBO3MiHHU,
IIIEHUIS 03UMa-HyT», a TAKOX 3a 3MiH YMOB IIO)KHUBHOTO PEKUMY, KOJTHBAHb Tij-
POTEPMIUHUX PEXKHUMIB, 3acToCyBaHHs pecypcooniaanux No-Till cuctem, a Takox
IHIIKMX 3axojiB [4, 6, 9].

VY pokH IOCIHIPKEHb BiIMiYeHI 3MIHH Y €HTOMOJIOTIYHOMY Pi3HOMAHITTI 31 3MEH-
[ICHHSIM YHUCENBFHOCTI OKPEMHX aepOTCHHUX KOPUCHUX BUJIIB WICHUCTOHOTHX Ta 301JIb-
IIEHHsI KUTBKOCTI CIIeIiali3oBaHuX BHUJIB KoMax-(iTo¢ariB sk Ha MOYATKy BETeTallil,
TaK 1 B miepiosl popMyBaHHS TreHEepAaTHBHUX OPraHiB HYTY. 32 3HWKCHUX PIBHIB 3BOJIO-
JKCHHS BETETAIIITHOTO TIepioly BCTAHOBICHO HAKOITMYCHHS y MOCiBaX BUMAIB: — TBEPIO-
kpwnx (32-41%), nanierBepaokpuiux (17-20%), aBokpunux (6-9%) Ta JIyCKOKPHIUX
(7-11%). 3a No-Till i HOBUX cHcTeM 3acTOCYBaHHS OaKOBHX CyMilllel 3aC00iB 3aXHCTy
HYTY 1 piakuX Gopm 10OpHUB BipOTiAHO CTIHKMMU BUSBUIMCH MEXaHI3MH CaMOPETYJIALIT
E€HTOMOKOMIUIEKCIB. 30KpeMa, Cy4acHOi JUHAMIKH 4ncensHOoCTi 39 BUAIB KoMax-(iTo-
(ariB i3 B3a€MO3B’3KaMH MiX a0lOTHYHUMH, OIOTHYHHMH Ta aHTPONIYHUMU YNHHH-
kamu [9, 10, 11].

BcraHoBneHo, 110 3acTocoBaHi y 0akoBii cyMmimr mpemnapary i3 Iil0OYUMH PEYOBH-
HaMH TiaMeTOKCaM, JIMOa-IUTajJOTPHH CIPHUSAIOTH KOHTPOIIO (iTo(dariB 3 eQeKTHB-
HicTio oHaz 87%.

OnHak, e(eKTUBHICTh OAKOBHX CyMIIIECH IpenapaTiB 3aJeKHUTh BiJl CyMICHOCTI Ipe-
napariB, a TAKOXX BiJl (POHY MIHEPAILHOTO YKHBIICHHS, TEMIIEPATyPH MOBITPSI, KUTbKOCTI
OIaJIiB Ta I'yCTOTH IMOCIBY 1 CTPECOBOIO CTaHy pociuH. Mopdo-(dizionoriyauii mokas-
HUK 3a0e3Ieuye TMHAMIKy ITO3UTHBHUX 3MiH Yy BeTeTallil KylIbTypHHX POCIHH U peai-
3alii MOTEHITiaTy BPOXKAWHOCTI CydacHUX COPTIB HYTY.

BakoBi cyminn piKux a30THUX JOOPUB i3 AIIOYMMH PEUOBMHAMU CUCTEMHOI Iii
IHCEKTHIHM/IIB TPOHUKAIN y POCIUHH MPOTATOM IMEPIINX TOIWH, IO IMiJBUIIYBAIO 1X
CTIMKICTh JIO TIOTOJHUX YMOB 1 TEXHOJIOTTYHHX OTepalliil y JaHIForax CiBO3MIiHH 13 TIPo-
JYKTUBHUM T'iJIKyBaHHSM 1,7-3,3 cTebna Ta IHIIMMHU ONTUMAJbHUMH TOKa3HUKAMH, 110
BILIMBAJIU BPOXKAHHICTh HYTY (Tabmuisl).
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Tabmuis 1

CeHcopu Npor{o3y BIJIMBY TEXHOJIOTIH i micasaii 3aco6iB 3axucTy pocimH

Ha GopMyBaHHS €eHTOMOKOMILJIEKCIB y JJaHKAX M0J1b0BOI ciBo3minu (2020-2022 pp.)

JlimiTyroui cencopu

3acrocoBaHi . TEeXHOJIOrii i ciBo3MiH,
EdexTuBHnicth
npenaparu Jlanka 110 BIIMBAJIM HA Mopdo-
Ne .. . . KOHTPOJIIO . . . o
i3 mirounmu ciBo3MiHu ¢izionoriunmii cran
n/n KOMAax- .
pPe4OBHHAMH (¢axrop B) . <o POCJIMH i CTPYKTYPH
ditodaris, % .
(paxTop A) €HTOMOKOMILIEKCIB
(paxTop C)
1 3aranpHONpPHIHATA TEXHOJIOTIS
1 |TiameToKCam MIICHULIS 84-92 ﬁoncynr;(bypOH-Memn
03UMa-HYyT- HATpito
COHSIITHHK-
2 | mamOna- IIIEHHII 03UMa- 76-81 ®dnopacymam
LUTIOTPUH KyKypya3a-HyT
3 | GipenTpun MIIEHULA 79-84 Diymercynam
03UMa-HyT-
SYMiHb O3UMHH
4 | miMeTpo3uH MIICHUIST 71-75 Awminocynsbhypon
03UMa-pimnak-
STIMiHb O3UMHUI
5 | mipumidoc-MeTHI | MIIEHHUIS 80-84 TudencynspypoH-MeTHI
031Ma — HyT-
KyKypyZa3a
6 | xnopmipugoc NIICHNALS 85-92 Imazeranip
031Ma-Ccosi-
STIMiHBb O3UMUI
1T Texnonorist cymirri incektuiuais i3 KAC, 32 %
7 | TiameTokcam + TIIICHHUIIS 87-96 HNoncynbbypon-meTin
KAC, 3 n/ra 03UMa-HYyT- HAaTpiro
COHSIIITHUK
8 |namOpa- IIIEHUIS 03UMa- 83-92 Onopacynam
[UTAIOTPHUH + KyKypya3a-HyT
KAC, 3 n/ra
9 | 6identpun + KAC, | nmenuns 86-93 diymercynam
3 n/ra 03MMa-HyT-
SIUMiHb O3UMHN
10 |mimeTpo3uH + IIIEHUIST 82-90 AwMminocynshypoH
KAC, 3 n/ra 03MMa-pinax-
SYMiHb O3UMHH
11 | mipumidoc-meTun + | nIeHULs 90-94 TudencynbpypoH-meTHI
KAC, 3 n/ra 03MMa — HyT-
KyKypynsa
12 | xnopmipudoc + TIIICHHULISE 92-95 Imazerarmip
KAC, 3 n/ra 03HMMa-Cosi-

SIYMIHDb O3UMHMIT
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XapakTepHO, 1[0 B POKU JOCHTIPKCHb HA €(heKTUBHICTh OaKOBUX CyMilllel pPedOBHH
BILJIMBAJTY ITOKa3HUKH 3aCTOCOBAHUX Yy TIONIEPEIHI POKH TepOilUIiB Ta IHIINX arpoximi-
KaTiB i3 3MiHAMU B CTIMKOCTI HYTY 10 KOMIUIEKCY (iTodaris i ypoxato (puc. 1.).

60 40

35
50

w
o
%

=
E
>
40 T
o
25 g
: o
(=9 o
= B
0 Q
5 30 20 2
= ©
2 X
5 5
3
15 =
I
20 3
X
=
10 &
10
5
0 0
2020 2021 2022 2023
POKM

COHALWHUK pinak  EEEEE HYT e KinbKiCTb A.p.

Puc. 1. Ilicnadin 3acobis 3axucmy nonwogoi cieosminu Ha ypooicau nymy (2020-2023 pp.)

Bimmiuena ocoOmuBicTh (JOpMyBaHHS TeHEPATHBHUX OPraHiB i iX 3acesieHHs (iTo-
(haramu, 110 KOJIMBAJIOCH Ha JIOCIIKYBAHMX COPTaX Ta 3pOCTaJI0 NP IHTEHCUBHUX PiB-
HAX MICISIT arpoXiMiKaTiB Ta MoQa3sHoro 3aCTOCYBaHHS 0AKOBHUX CyMIIIeH IperapariB
0 1 micis UBITiHHSA HYTY (puC. 2).

VYV migBuimeHHi e()eKTUBHOCTI 3aCTOCYBaHHS 1HCEKTHILUIIB BiMideHa 0COOIMBA
PO BHECEHHS JI0 MOCIBY pinkoro azotHoro nodpusa KAC, 32%, 110 A03BOJIMIO Mif-
BUIUTH €(PEKTHBHICTh MEXaHI3MIB CaMOPETYJIALii €eHTOMOKOMIUIEKCIB 1 CTIHKOCTI KyJIb-
TYPHHX POCJIMH JI0 By3bKOCICLIaNi30BaHUX KOMax-(iTo(ariB Ta CIpHATH 3pOCTAHHIO
ypokaro HyTy B cepeanbomy Ha 0,5-0,7 T/ra y HOpIBHSHHI 3 IHITMMH TEXHOJIOT1SIMH.

Takum unHOM, B 2020-2023 pp. hopMyBaHHS €HTOMOKOMIUIEKCY HYTY 3aJI€XKaj0 BiJ
cucteM oOpoOITKY IPYHTY, & TaKOK HOBUX ()OPM >KHBJIICHHS POCIIWH, 110 TPOSIBIISIIOCS
y Iii Ha MIrpaIito i HAKOMTUYEHHS SK NIKIJTUBUX, TaK 1 KOPUCHHUX BHIIB YWICHUCTOHOTHX
13 BIpOT1AHUM 3POCTAHHSAM OCTaHHIX 3a AUCKyBaHHs 1 No-till y mopiBHSHHI i3 OpaHKOIO.
[Tpu mpOMy 3aCTOCOBaHI CUCTEMH JKUBJICHHI 13 BHECEHHSIM PiJIKOTO a30THOTO 0OpHBa
KAC, 32% crnpusimi BIOKUBaHHIO XIDKUX BHIIB XKY)KEIUIb Ta IHIIUX TPYHTOKUBYIHX
KOPUCHHX BHJIIB OpraHi3MiB. Lle 101iIbHO BpaXxoByBAaTH 3a PECYPCOOIIAAHUX TEXHOIO-
il Ta MOIETIIOBAaHHI MEXaH13MiB CaMOPETYIIAII i MPOTHO3Y POPMYBaHHS EHTOMOKOMII-
JICKCY HYTY (Taou. 2).
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3acefleHHA reHepaTUBHUI opraHis, % a=@==Y/pO)KaWHICTb, T/ra

Puc. 2. 3acenenicmo cenepamusnux opeauie copmie nymy gimogacamu ma ix eniue
Ha ypoxcaunicme 3a No-till (2021-2023 pp.)

Tabnus 2
3aceeHHs XH:KMMHU BHJIAMHU i JIMCTOrpU3y4YMMH KoMaxaMu-(piTodaramu nocisis
HYTY 3aJ1€5KHO BiJl 0CHOBHOI0 0OpOOITKY IPYHTY Ta CHCTEM KMBJIEHHS (cepeaHe 3a
2021-2023 p.p.)

. ] YnceJabHICTh KOMAX, eK3./M
BapianTu ocHoBHoro | BapianT cucremu X -
06podiTky rpynTy AKHBJICHHSI Komax-girodaris HAHX BHAIB
JKYKETNIb
Opanka, 22-24 cm Hiamodocka, 50 xr/ra+
! 173 11,0
kapbamin, 50 kr/ra
Hiamodocka, 50 kr/ra +
KAC, 50 xr/ra 14,9 16,1
Juckysanns 12-14 cum | diamodocka, 50 xr/ra+
. 11,6 22,6
kapbamin, 50 kr/ra
Hiamodocka, 50 kr/ra +
KAC, 50 xr/ra 15,9 28,0
No-till I[laMO(i).OCKa, 50 xr/rat+ 10,3 31.9
kapOamin, 50 kr/ra
Hiamodocka, 50 kr/ra +
KAC, 50 xr/ra 13,0 37,6
HIP 1,37 3,67

OmHMM i3 IPUPOJHMX YWHHHUKIB, IO OOYMOBIIIOIOTH KOHKYPEHTHY CHPOMOXKHICTD
COPTIB HYTY € iX 3AaTHICTH 10 ONTHMAJIBHHUX MPOLECIB POCTY 1 PO3BUTKY SIK 3a Cydac-
HUX KOJIMBaHb TIOTO/IH, TaK 1 CIBO3MIHH 13 MICIISII€I0 3aCTOCOBAHUX XIMIYHUX PEUOBHH.
AHaJi3 0araTopiuHuX CIOCTEPEkKEHb Ta eKCIICPUMEHTAIbHI JIaH1 CB1T4aTh, IO JIOMiHY-
104Ul KOMIJIEKCHUH BIUIUB HA YUCEIIBHICTH 1 TPO(ivHi 3B’ SI3KU LIKIAHUKIB HYTYy MalOTh
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CyJacHi KOPOTKOpOTaLiiHi CiBO3MIHH, COPTa, a TAKOXK TEMIIEpaTypa, BOJIOTICTh HOBITPS
1 KUTbKICHI IMOKa3HUKH MIKPO3JIMIIKIB MperapariB B arporeHo3ax. XapakTepHo, 10
JUISL Cy4aCHHUX COPTIB HYTY XapaKTepHI OKpeMi TEXHOIOT1YH1 MeXi, B SIKUX MPOTIKAIOTh
(izionoriuHi mpoecu, 30KpeMa — pOCTOBI 3MiHHM i3 CHHTE30M BTOPHHHUX META0OMITIB.
11i 3akOHOMIpHOCTI MarOTh OCOOJIMBI CE30HHI PiBHI 30KpeMa Ha (OHI MICISIIT OKpEMHUX
JIIOYMX PEUOBUH 3ac00iB 3aXUCTY POCIHH, IO CBIAYUTH MPO BaXKIHUBICTH ONTHMi3a-
I1i1 TEXHOJIOTIYHMX PillIeHb i3 BIPOBAHKEHHS Y BUPOOHUIITBO OOTPYHTOBAHHX OAKOBHX
MOPIBHAHO MEHII CIIPOMOYKHHX JIO IIEPCUCTEHTHOCTI 3aCO01B XiMizallii.

BucHOBKH. 3a CyyacHUX CHCTEM 3€MJICKOPUCTYBAaHHS OCHOBHOIO IHEPEIyMOBOIO
KOHTPOJIO IIKITHHUKIB HYTY € BHKOpHCTaHHA pecypcoomanunx No-Till Texaomoriit Ha
OCHOBI CE30HHOTO 1 BIJTAJICHOTO MOHITOPUHTY YHCEIBHOCTI (hiTodaris i3 ypaxyBaHHIM
SIK COPTOBOI arpOTEXHIKH, TAK 1 HACIIIKIB 3aCTOCOBAaHUX 3ac00iB XiMi3allii arpoieHo3is,
1o 3abe3mnedye ontumizaiito Mopdo-dizionoriqaoro i hiTocaHiTAPHOTO CTaHY MOCIBIB.
MexaHi3MH caMOpPETYIALil eHTOMOKOMIUIEKCY HYTY (POPMYIOTBCS 32 PiBHSIMHE BOJIOT03-
Oepiraro4oro 06poOITKY I'PyHTY Ta KOHTPOJILOBAHOTO MOKUBHOTO PEXKHUMY arpoIeHO3Y.
[t mocusIeHHST COPTOBOT CTIMKOCTI HYTY IOIIFHO BHOCHTH 10 TOCIBY PiIKy (opMy
azotHoro mobpuBa KAC 32%, Ta 3actocoByBaru No-Till, mo crnpustors ontuMizarii
MeXaHi3MiB caMOperyJIsiii eHTOMOKOMILIEKCIB 1 3pOCTaHHIO BPOXKaHHOCTI COPTIB HYTY
y Creny Ykpainu.
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