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KNACUDIKALIA 3POWYBAHUX | HE3POLWYBAHUX NOCIBIB
NWEHWLUI O3UMOI, KYKYPYA3U, COI TA COHALUHUKY
HA OCHOBI JAHUX AEPOKOCMIYHOIO MOHITOPUHTIY

Jluxoeud .B. — d.c.-2.H.,

cmapuwul Haykosul criepobimHuk, 8iddin 3powysaHo20 3emnepobecmea

ma OekapboHizayii azpoekocucmem,

IHcmumym KniMamu4HO opieHMo8aHo20 CiflbCbKo20 2ocrnodapcmea

HaujioHanbHoi akademii aepapHuUx Hayk YkpaiHu

paHoecbka JI1.M. — 0.e.H., npoghecop,

4neH-kopecrioHO0eHm HaujoHanbHoi akademii agpapHuUx Hayk YkpaiHu,

3aeidysay 8i00iny 3powysaHo20 3emrepobecmea ma OekapboHisauyii azpoekocucmem,
IHCmumym Knimamu4HO OpieHMOoOBaHo20 CinbCbKo20 eocrodapcmea

HauioHanbHoi akademii azpapHux Hayk YkpaiHu

Hani oucmanyitinozo 30n0ysans 3emai € nepcheKmueHUMY 015 pO3NIZHABAHHS 3POULYBAHUX
i HE3POULYBAHUX 3eMelb, WO € BANCTUBUM | AKMYANbHUM 3A80AHHAM CYYACHOI AepapHOL HAYKU,
OCKINbKU 00380IUMb BUKOHYBATY ONEPAMUGHY OUHAMIYHY OYIHKY PeanbHux Macuimaois enpo-
8A0JICEHHS 3POUIEHHS A 3a0e3nedumu payionanrvie GUKOPUCIAHHS 600HUX PeCYPCi 8 YMOBAX
Hapocmarwozo ix degiyumy. [[na kaacugikayii 3pouysanux i He3poOuLy8aHux nocieie nuueHuyi
03UMOi, KyKypyO3U HA 3epHO, COHAUWHUKY Ma coi, AK 0cHOsHUX Kynemyp Ilieona Ykpainu, oyno
3aIy4eHo 0aHi Wo0o Yacosoi cepii HOpManiz06an020 OUPEPEHYIlIHOZ0 Be2emayitiHo20 iHOeKcY,
PO3PAXOBAHO20 30 KOMOIHOBAHUMU AEPOKOCMIYHUMU 3HIMKamu camenimie Landsat-8 i Sentinel-2
3 po30inbHow 30amuicmio 250 m. Yzaeanvueni 0ani no 200 penoomizoeano obpanux ma 3axpi-
nienux noasix (1200 6xiOHux He3aneicHux 3MiHHUX) 6YI10 NPOAHANIZ308AHO MEMOOAMU MYTbMU-
KIAC0B8020 NIHIUHO20 MA KAHOHIYHO20 OUCKDUMIHAHMHO20 AHANI3Y, Ma Nob6Yy008aHO 8iON0GIOHI
Kkaacughixyioui ynxyii 3a pisus docmogipnocmi 95%. Mamemamuyni po3paxynKu ma cmamuc-
MUYHUL AHANI3 OOCTIOHUX OAHUX BUKOHY8AIU Yy cmamucmuiynomy naxemi BioStat. 3acanvhuii
Koegiyiecum ropensayii cknag 0,81 3a xopexmuocmi kaacugixayii 91,5%. Bapmo eioznauumu
icmomHe KoMUBAHHA MOYHOCMI Kiacughikayii 3a 0ocioxcysanumu Kyniomypamu. MaxkcumanvHy
moynicme Kaacugixayii docaenymo o coi (giocomox kopexmuocmi — 98,0% 3a xoegiyicnma
Kopenayii 0,94), a minimanvny — 0as nuwenuyi o3umoi (6iocomox xopexmuocmi — 86,0% 3a xoe-
Giyienma xopensyii 0,80). B yinomy pesyrbmamu mamemamuyHoi OYinKu ma CmamucmudHo2o
auanizy 3aceiouuny 6UCOKY MOYHICMb [ AKICMb Kiacugikayii 3poulyganux i He3pOuy8anux
3eMenb 3a OaHUMU PO3PAXYHKOB020 HOPMANI308AH020 OUGhepeHYiliH020 e2emayilino20 iHOeKcy
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3 AEPOKOCMIUHUX 3HIMKIG. Y nooansuiomy po3pobneHi OUCKpuminaumui QyHkyii 6yoe 3anyyeHo
6 cucmemy agmomMamuso6anol ioenmugikayii nocisis.

Knrouogi cnosa: ouckpuminaHmuuili auanis, 3poueHHs, MameMamuyHull aHais, HopmManizo-
6anull Oupeperyitinuil gecemayiiitnuil IHOEKC, CYRYMHUKOBE 3HIMKU.

Lykhovyd PV., Hranovska L.M. Classification of the irrigated and non-irrigated crops of
winter wheat, corn, soybeans and sunflower by the means of aerospace monitoring

Remote sensing data are promising for the recognition of irrigated and non-irrigated
lands, which is an important and urgent task of modern agricultural science, as it will allow to
perform an operational dynamic assessment of the real scale of irrigation implementation and
ensure the rational use of water resources in the conditions of increasing water scarcity. For
the classification of irrigated and non-irrigated crops of winter wheat, grain corn, sunflower
and soybeans, as the main crops of Southern Ukraine, data on the time series of the normalized
difference vegetation index, calculated using the combined aerospace images retrieved from
Landsat-8 and Sentinel-2 satellites with a resolution of 250 m, were applied. Generalized data
on 200 randomly selected and fixed fields (1200 input independent variables) were analyzed
using the methods of multiclass linear and canonical discriminant analysis, and corresponding
classification functions were built up at the 95% confidence level. Mathematical calculations and
statistical analysis of the experimental data were performed in the statistical package BioStat.
The generalized correlation coefficient was 0.81 with a classification accuracy of 91.5%. It is
worth noting the significant fluctuation of the accuracy of the classification depending on the
studied crops. The maximum classification accuracy was achieved for soybeans (percentage of
correctness — 98.0% with a correlation coefficient of 0.94), and the minimum — for winter wheat
(percentage of correctness — 86.0% with a correlation coefficient of 0.80). In general, the results
of the mathematical evaluation and statistical analysis proved the high accuracy and quality
of the classification of irrigated and non-irrigated lands based on the data of the calculated
normalized difference vegetation index from aerial photographs. In the future, the discriminant
functions developed will be included in the automated crop identification system.

Key words: discriminant analysis, irrigation, mathematical analysis, normalized difference
vegetation index, aerospace imagery.

INocTranoBka npodaemu. CyITyTHUKOBHI MOHITOPUHT € IEPCIEKTUBHOIO TEXHOJIOTIEI0
JUTS 1IeHTUdIKAITii, TUHAMIYHOTO MOHITOPUHTY, 3IIHCHEHHSI OTNIEPATUBHOTO YIIPABIIIHHS Ta
KOHTPOJIIO 32 CTAaHOM CIJIbCHKOTOCTIOAAPCHKUX 3€Mellb. 3aCTOCYBAHHS JaHUX aepOKOCMIU-
HOTO MOHITOPHHTY BiIKPHBAa€ HOBI MO>KJIMBOCTI IS IUCTAHIIIMHOI iIeHTU(IKAITT 3poriry-
BAaHUX 3€MEJb, 0 € BAKIMBIM IS OIIIHKHA PEaTbHOTO MacIuTaly BIIPOBALKEHHS 3POLITY-
BaJIbHUX MENIOpaLliif, KOHTPOIIIO 33 CTAHOM 3POLIYBAHUX CLIbCHKOTOCIIOAAPCHKUX YTifb, iX
reorpadidHOi JIOKaJIi3aIli Ta MPHB’SI3KM 3 METOIO HACTYITHOTO KapTyBaHHsI, & TAKOK OITH-
Mi3arii BUKOPUCTaHHS BOAHHX pecypciB [1]. BpaxoByroun BHCOKY aKTyalbHICTH TaHOTO
HanpsIMy JOCTI/PKEHb Ta IMPAKTHYHY BIJICYTHICTh TEPBHHHHMX BITYM3HSHHX HAYKOBHX
HaITpaIlfoBaHsb i3 Ii€i mpoOIeMu, HaMu OyJI0 BUPIMICHO 32 JOIIBHE ITOCTABUTH HA BUBYCHHS
Ta PO3POOHTH METONONOTII0 3aCTOCYBAHHS JaHHUX TUCTAHIIHOTO 30HIYBaHHS 3eMIi IS
PO3Mi3HABAHHSA 3POIIYBAHUX 1 HE3POLIyBaHUX IOCIBIB OCHOBHHX CLIBCHKOIOCHOIAPCHKUX
KYJIBTYp, BUpOITyBaHMX Ha [liBmHI YKpaiHu, a came MIIeHHI 03UMOi, KyKypyI3Hu Ha 3epHO,
€Ol Ta COHSIIHUKY, TOOYIOBaHY Ha OCHOBI MATEMAaTHIHOTO JUCKPHMIHAHTHOTO aHAJIi3y.

AHani3 ocTaHHiX aocaigxennb. IlpobrmeMaTuili po3mi3HABaHHS 3POIIYBAHUX
3eMelNb 3a JaHUMHU CyITyTHUKOBOTO MOHITOPUHTY B OCTaHHI ACCATIIITTS IPUCBIICHO
JIOCTaTHIO YBary, BTIM, OCTAaTOYHOTO YHIBEPCAIBHOTO BHUPINICHHS IBOTO MHTAHHS
JIOHWHI He 3HAWIeHO, a BC1 METOAMYHI MiAXOAW anmpoOyIOThCS Ta BUKOPHUCTOBYIOTHCS
JIOKAJTbHO B THX YMOBaX 1 arpOCKOJIOTIYHUX 30HaX, JJIS KX BOHH Oy PO3pOOICHI.
Ha cporonHi HaykoBe BHpIOICHHS MPOOIEMU PO3Ii3HABAHHS 3pOLIYBAaHUX i HE3POIIY-
BaHMX 3€MEJIb 3HAXOMUTHCS Ha MPOMDKHOMY eTami, 1 moTpedye mofaabinoi HayKoBOi
po3poOku Ta yHidikarii. 3araTbHOBU3HAHHM CBITOBOIO HAYKOBOKO CITUTLHOTORO € JIUIIIE
TOHU (haKT, IO PO3PaXyHKOBI BereTalliiiHi iHACKCH € €(DEKTHBHUM BXIJTHUM MapaMeTPOM
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JUISL BUKOHAHHSA Kacu}ikallii ciTbChbKOroCIogapchKux 3eMenb. Kpim Toro, KOpeKTHICTh
pO3Mi3HABaHHS 3HAYHOIO MipOI0 3aJIeKATUME BiJl BUIIB CIITbCHKOTOCIIONAPCHKHUX KYJb-
Typ, BUPOLIYBaHMX Ha 3polleHHi [2]. Huwkxue HaBeAeHO KiJibKa NMPHUKIaAiB OCTaHHIX
HAyKOBUX JIOCIIJIKCHb, MOB’SI3aHUX 13 TEMaTHKOK JUCTAHIIHHOTO PO3IMi3HABAHHS Ta
HACTYITHOTO KapTyBaHHS 3pOIIYBaHIX 1 HE3POIITyBaHHIX 3EMEIb.

Tak, nocmipKeHHS, BUKOHAHE 1 YMOB ['aHM 3acBiqUMIIO PO MOMJIMBICTH KIlacu-
(ikarii 3eMenb CUTBCHKOTOCTIONAPCHKOTO NPU3HAYCHHS 13 BUKOPUCTAHHIM JAaHHUX IIOJI0
BEJIMYMHHA HOPMATI30BaHOTO JU(epeHIiiHoro BereramiiHoro inaekcy (NDVI). Hay-
KOBIII BUKOPHUCTAJIM AITOPUTM JIepeBa YXBAJICHHS PIllIeHb Ui HEYITKOro Habopy BXif-
HHUX JaHUX. Y pe3yibTaTi, KOPeKTHICTh Kiacupikamii 3ponIyBaHIX 3eMeNb KOJIHBAJIACS
B Mexkax 67-93% [3]. IloniGHuit anroput™ Oylio0 BUKOPHCTAHO 1 Y OLTBII MacIITaOHOMY
JIOCII/DKEHH] ITI00aIbHOTO XapaKTepy 3 BUBUEHHS CTPYKTYPH Ta PO3MOALTY ILIOLI 3pOLIy-
BaHUX 3eMeJb Y CBIiTI 3a repio 19992012 pp. Ha 0CHOBI YacoBOi cepii TaHHUX 100 BEITH-
guar NDVI; ToUHICTE po3Mi3HABaHHS KOJIHMBAJIACS 3aJI€KHO Bill JKepelia JaHUX y MexKax
82-88% st He3polyBaHuX, 1 83-92% ayist 3polyBaHUX 3eMellb, BiINOBIAHO [4].

JocmimpkeHns, BUKOHaHI B AHIIII IIOI0 MOMKIMBOCTI KilacH(iKallii 3pomryBaHoi Ta
HE3pOIIyBaHOI KaPTOILTI HA OCHOBI JaHUX JUCTAHIIHHOTO 30HAYBaHHS 3eMIIi, BUSBIIIH,
10 B YMOBax BOJIOTOTO KJIiMaTy 3aKOHOMIPHOCTI Ta C€30HHA JWHAMiKa BereTaliiHuX
IH/IEKCIB Ha 3pOIIYBaHMX i HE3POUIYBAHNX 3eMIISIX € MaiKe iIEHTHIHOIO, @ TOMY e(eK-
THBHE BUPINICHHS MPOOJeMH Takoi kiacudikaiii 1oci He BUHaieHo. TakuM YHHOM,
3ally4yeHHs aepOKOCMIUHUX 3HOMOK € pallioHaJbHUM JIUIIE B YMOBaxX MOCYIUIMBHX, /1€
MIPOCTEKYETHCS YITKANH KOHTPACT MK MPOMYKTHBHICTIO Ta BiIOBITHUMH CICKTPAJb-
HIUMH XapaKTePHCTHKaMHU MOCIBIB CUILCHKOTOCIONAPCHKUX KynbTyp [5]. Came Taki
YMOBH B OCTaHHI JICCATUIITTS c(hopMyBasUCs HA TepUTOPii YKpaiHU BHACIIAOK KiIiMa-
THYHHUX TpaHCOpMAIliii Ha T II00aLHOTO MOTEIUIIHHS [6], TOMY MEpCIEeKTUBHICTD
3aJTyYeHHS JaHUX CYIyTHUKOBOTO MOHITOPUHTY MOCIBIB JIs KJIACH(iKaIlil 3pOITyBaHUX
1 HE3POIIYBaHUX 3€MEIIb HE BUKJINKAE CYMHIBY.

Bapro BigzHauuTH, 1m0 OUTBIIICT KiIacuQiKalliil 37iiicCHIOBaNacs i3 3alydeHHSIM
ANTOPUTMIB JIepeBa yXBAJCHHS DIllIeHb, a y SKOCTI BXiJHOTO MapameTpa HaWOUIbII
9acTo 3acTocoByBanM udacoBy cepito NDVI [7]. Takox ycmimHO Oya0 3acTOCOBaHO
JUTSL TTOJIOHOT 3a/1adi aHcamOJIeBUi MeTol MaMHHOTO HaB4aHHs (random forest) [8],
a TpauliiiHI METOAM AMCKPUMIHAHTHOTO aHali3y, JIOTICTUYHOI perpecii, a Takox
IITY4YHI HEHPOHHI MEpeXi NMPEJCTaBIEH] 3HAYHO MeHIIe. BpaxoByroun BHCOKI BUMOTH
JI0 OOYHUCITIOBATIBHUX IMOTY>KHOCTEH, & TAKOXK BIIHOCHY 3aKPUTICTh AJITOPUTMIB IITYY-
HUX HEHPOHHUX MEpEeXK, L0 3HWKYE 1X YHIBEpCaJbHICTh HE TUBIAYUCH HA PAI Mepe-
Bar y To4Hocrti [9], Hamu Oyno oOpaHO TpaAWIiHNI AUCKPUMIHAHTHUN aHAMi3, SIKHHA
y SKOCTI KIIacU(iKyrOU0i Ha/Ia€ JiHINHY KaHOHIYHY QYHKIi0. JIOTiCTHYHUI aHami3, SK
BBaXKA€THCS, M€ BUILY TOYHICTb, aJie CyTTEBA PI3HULL, K YK€ OyJI0 TOBEICHO MpaLsgMu
OKpPEMHX HAyKOBIIIB, JOCSITAETHCS JIHIIE 32 YMOBH HEUITKUX KiaciB [10-12].

IMocranoBka 3aBaanHHs. 3aBIaHHSAM MPEACTABICHOTO AOCIIIKEHHS OyJI0 IpoaHa-
Ji3yBaTH MOXJIMBOCTI 3aJIy4€HHS JaHUX AMCTAHIIMHOTO 30HAYBaHHA 3eMJii, a came
BenmurHE NDVI, mis knacudikarii Ta po3mi3sHaBaHHS 3pOIIYBAHUX 1 HE3POIIyBAHUX
3emMenb B ymoBax [liBaHs YkpaiHu Ui TaKUX CUTbCEKOTOCTIONAPCHKUX KYABTY SIK ITIIe-
HUIIS 03UMa, KyKypy/J3a Ha 36pHO, COHAIIHUK 1 COsl, Ta pO3POOUTH METOONOTII0 KJIaCH-
(ikariifHoro aHamizy Ha OCHOBI pe3yJIbTaTiB MEPBUHHUX TOCHTIIKCHb.

Bukiaag ocHoOBHOro marepiajy AOCTiI:KeHHsl. AHaT3 MOXIUBOCTI 3acTOCY-
BaHHs 4acoBoi cepii NDVI ans po3mi3HaBaHHS 3pOIIYyBaHUX 1 HE3POIIyBaHUX IOCi-
BiB OCHOBHHX CIJIbCBKOTOCIIOAAPCHKUX KyJIBTYp, BUpomnyBaHux Ha Ilimai Ykpainy,
BHKOHYBaJIM 32 JJAHMMH 3 KOMOIHOBaHMX CYIYTHHKOBHX 3HIMKIB carenitiB Landsat-8
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i Sentinel-2 3 po3xinbHOIO 3AaTHICTIO 250 M, BUKJIIOUAIOYH 3 YACOBOI Cepii CIIOTBOpPEHI,
HESIKICHI 3HIMKH Ta 3HIMKH 3 BUCOKHM BIJICOTKOM XMapHOCTi. HacoBy cepito BereTarliii-
HOTO iHAEKCa IS PEHIOMI30BaHO OOPaHUX 1 MOTIM 3aKPIIICHUX OB KOXKHOI 3 TOCTi-
JUKYBaHHX KyJBTyp (TIIEHHULS 03UMa, KyKypy/I3a Ha 3€pHO, COsl, COHSIIHUK) y3arajibHIO-
BaJIH 32 MTOMICSYHUMH TIepioamMH (Y YaCOBHH MPOMIXKOK «TPaBEeHb — KOBTEHBY). Bchoro
Oy710 mpoaHaiizoBaHo 1o 50 MOiB KOXKHOI KyJABTYpH (25 3pollyBaHuX 1 25 HE3pOIIyBa-
HHX), PO3TALIOBAHNX MIEPEBAXHO Y XEPCOHCHKiN Ta MuKonaiBChKil 00nacTsx, 3a nepion
2018 poky. I'enepamizoBaHa BuOipka naHux ckiana 200 TojiB, 3arajgbHa KiTBbKICTh
BXiHHUX JMaHuX 1mono BenwmunHu NDVI — 1200. Maremarnyauii aHalli3 BUKOHYBAIH 32
ANTOpUTMaMU MYJIBTUKIIACOBOTO JIHIMHOTO maucKpuMiHaHTHOrO aHamizy (MLDA) ta
KaHOHIYHOTO JucKkpuMiHanTHOrO aHamizy (CDA) [13]. Po3paxyHKH BUKOHYBAJIH y CTa-
TUCTHUYHOMY makeTi BioStat v.7 3a P<0,05. 3a pe3ynsratamu mMaTeMaTH4HOi 00pOOKH
JaHuX Oyi0 moOynoBaHO KaHOHIYHY AUCKPUMIHAHTHY (YHKIIIO IS pO3Ii3HABaHHS 3pO-
IyBaHUX 1 HE3POLTYBAHUX 3€MEINb B LIIOMY, a TAKOXK JJISI KOXKHOI OKPEMOi KYIBTYPH.

YV pesynbrari BUKOHAHHS MaTeMaTHYHUX PO3PaxyHKIB Oylo MOpaxoBaHO KaHOHIY-
HUH Koe(irienT Kopensnii, sskuit ckiaas 0,81, Mo CBIAYUTH PO BHUCOKY CTATHCTHUYHY
SKICTh 1 aJIeKBaTHICTh JNUCKPUMIHAHTHOI (YHKIIi. Po3paxyHOK TakWX CTaTHCTHYHHUX
Moka3HUKIB sk JsmMOxa Yinkca (0,34) 1 cuix [linas (0,66) mo3Bonniu 3 yHEeBHEHICTIO
BIIXWINTH HYJIBOBY TiIOTe3y (IIpO HEMOXIMBICTH Kiacuikariii). /lomaTtkoBuM cBif-
YeHHSIM Ha KOPUCTh MOXKJIMBOCTI KJTacH(ikallii 3polIyBaHUX 1 HE3POIIYBaHUX 3eMEIb
3a BX1IHUM HabopoM MicsiuHoi yacoBoi cepii NDVI e BenuunHa kputepist Xd)alqz =207,97
3a 4YHuclaa CTYHEeHIB cBoOOAM 6 (KOHTPOJIbHE 3HAUCHHS KPHUTEPil0 CTAaHOBHUTH
v =12,60 < x(bmz), 10 J03BOJISIE MIOBHICTIO CIIPOCTYBATH HYJIBOBY TiMOTE3Y.

00’ eaHaHa BapialliifHO-KOBapialliiiHa MaTPHIIA, & TAKOXK MTOBHA MaTPUIIA KilacHpika-
1ii HaBezeHi y Ta0i. 1. KaHoHIUHI KoedillieHTH Ta KaHOHIYHA CTPYKTypa Kiacupikariii-
Hoi QyHKIIT HaBeIeHi y Taod. 2.

Tabmus 1
006’e¢nnana BapiauiiiHo-koBapianiliiHa MaTpuls Ta MOBHA MaTpUls KJiacudikamii
3poOLIYBAaHUX i He3poLIYBaHMX 3eMeJib 3a JaHuMu NDVI

00’eqHana BapianiiiHo-koBapianiiina maTpuus xkiacugikaunii

3miHHa

(NDVI) TpaBeHb 94epBeHb JHTIECHb CepIIeHb BepeceHb KOBTEHb
TpaBeHb 0,0248 0,0323 -0,0020 -0,0270 -0,0223 -0,0042
4epBEHb 0,0323 0,0474 -0,0021 -0,0399 -0,0317 -0,0059
JMTICHb -0,0020 -0,0021 0,0103 0,0029 -0,0034 -0,0017
CepIIeHb -0,0270 -0,0399 0,0029 0,0443 0,0307 0,0052
BEpPECEHb -0,0223 -0,0317 -0,0034 0,0307 0,0385 0,0097
JKOBTCHb -0,0042 -0,0059 -0,0017 0,0052 0,0097 0,0058

IToBHa MaTpuns kiaacupikamii

3minHa

(NDVI) TpaBeHb 94epBeHb JUTICHB CepIIeHb BEpPECEHb JKOBTCHb
TpaBeHb 0,0252 0,0323 -0,0015 -0,0246 -0,0199 -0,0039
4epBeHb 0,0323 0,0473 -0,0019 -0,0389 -0,0307 -0,0058
IHUIEeHb -0,0015 -0,0019 0,0108 0,0055 -0,0008 -0,0013
CepIIeHb -0,0246 -0,0389 0,0055 0,0555 0,0422 0,0069
BepeCeHb -0,0199 -0,0307 -0,0008 0,0422 0,0501 0,0115
JKOBTEHb -0,0039 -0,0058 -0,0013 0,0069 0,0115 0,0061
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Tabmuist 2
Kanoniuni koedinienTu Ta KaHOHIYHA CTPYKTYpa PpyHKUIT Kiaacupikauii
3pOLIYBAaHUX i He3poLIYBaHMX 3eMeJlb 3a JaHuMu NDVI

. Kanoniuni koedinieHTu
3minna (NDVI) — -
3Buvaiini Crangapru3oBani IloBHa cTpyKTYpa
TpaBeHb 5,6108 0,8843 0,1639
4yepBEHb 4,3191 0,9406 0,0456
JIUIEHb 3,7303 0,3784 0,2913
ceprieHb 5,1812 1,0900 0,5610
BEpECEHb 5,7194 1,1223 0,5988
JKOBTCHb -2,6224 -0,2004 0,2581

OyHkuig Ki1acuikamii A1 3polIyBaHUX 1 HE3pOILIYBaHUX 3eMellb MBIHSA YKpaiHH
HaBeneHa y Ta0i. 3. Marpuns kinacudikaiii (pe3ynpTyroda) npeacTasieHa y Taom. 4.

Tabmuus 3
DyHKLiA KI1acupikanii 3pomyBaHuX i He3poUIyBaHUX 3eMelib 32 JanuMu NDVI
I'pyna \% VI vl VIII IX X KOHCTAHTAa
3poIIyBaHi 28,1418 | 61,3133 | 52,9820 | 54,9718 | 34,2783 | 21,5056 | -46,7715
HespomryBaHi | 12,7304 | 49,4499 | 42,7358 | 40,7402 | 18,5686 | 28,7086 | -25,9281

Tabmuusg 4

Martpuus kiaacudikauii 3pouryBanux i He3pouryBaHuX 3emelib 3a 1anumMu NDVI

I'pyma \ 3pouryBaHi He3pouIyBaHi Beboro | BincoTok xopexkTHOCTi

Ilependauena

3polyBaHi 91 9 100 91,0%
HE3pOIyBaHi 8 92 100 92,0%
Bcboro 99 101 200 91,5%
N kopexmuux = 183

TakuM 4MHOM, BCTAHOBJICHO, 1110 32 JAHUMH MTOMic4HO1 yacoBoi cepii NDVI moxHa
3 10BOJIi BUCOKOIO (91,5%) TOYHICTIO BUKOHATH OUCTAHMIHHY KiIacHQiKamiio 3pomry-
BaHUX 1 HE3POIIYBaHUX TMOCIBIB OCHOBHHX CIIbCHKOTOCIONAPCHKMX KyIbTyp ITiBmHS
VYkpainu.

JonarkoBo Hamaemo (yHKIIT kiacudikamii (Tabi. 5), a TakokK pe3yJbTaTH MaTpHIli
KacuQikamii 3poIryBaHuX i HE3POIIYBAaHUX ITOCIBIB IS KOYKHOT TOCIIHKYBaHOT KYJIb-
TypH OKpeMo (Tabm. 6).

Bcranopneno, mo MakcumanbHy (98,0%) TouHicTh Kiacudikamii KaHOHIYHI
(byHKOIT 3a6e3neuyroTh I MOCIBIB KYKYpyI3d Ha 3€pHO Ta COi, Y TOH Yac sSK MiHi-
ManbHy (86,0%) — mna mmenuni o3uMoi. IIpu npoMy BigMiueHO MEBHI MIKIPYNOBi
BimMiHHOCTI. Tak, HapUKIaJ, 3pONITyBaHi Ta HE3POIITYBaHI MOCIBH COHANIHUKY 11CH-
TUQIKYIOTBCS 3 OIHAKOBOIO TOYHICTIO; JJIs MIICHUII 03UMOI Ta KyKypyI3U Ha 3EPHO
kiacudixyroda GyHKIlis 3a0e3nedyBaia MaKCUMaJIbHY TOUHICTh y PO3Ii3HABAaHHI HE3-
POILIYBAHUX 3€MEIIb, Y TOW Yac SIK I COl — HABNAKH, 3pOIIYyBaHUX. MaKCUMaJIbHUI
KoedilieHT Kopessuii s KaHOHIYHOT ()yHKIIT BCTaHOBJIEHO AJIA COi, Y TOH 4ac SK
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MiHIMabHUN — IS TieHuni 0o3umMoi. Lli oco6nuBocTi HE0OXi1THO BpaxoByBaTH MiJl
gyac 3aCTOCYBaHHS pO3pOOJICHUX NUCKPUMIHAHTHUX (QyHKIIN Kiaacudikamii y HayKo-
BHX 1 IPAaKTHYHUX IIJIAX.

Tabmuns 5

@OyHkuil K1acugikauii 3pomryBaHuX i He3pOIIYBAHUX NOCIBIB 10CTIIZKYBaHUX
KyJbTYyp 3a fanumu NDVI

Tpyna | VvV | vi | vl | viil | IX | X [xoucraura
NIeHuus o3uMa

spomrysani | -9,7021 [169,2668 | -58,1099 | 69,8045 [121,5592[219,9100] -71,8640

uespomrysani | -26,1876 | 154,4067 | -66,0404 | 68,3065 | 114,6071 |230,0972| -52,5441

COHAIIHUK

spomrysani | 109,0168 [ 23,6479 |124,0220 | 111,3787 | 111,4712 | 29,3895 | -94,4985

nespomrysani | 91,7896 | 52,7838 |100,7603 | 89,8808 | 88,7875 | 26,2191 | -66,6667
KYKYpYy[3a Ha 3epHO

spomrysami | 33,7654 | 95,2327 | 78,4457 | 72,7962 | 36,1976 | 46,9554 | -65,5002

nespomrysani | 63,4961 | 78,7181 | 58,5888 | 50,8028 | 15,9501 | 39,4445 | -36,8342

cosi

spomrysani | 69,8560 | 74,8651 | 109,4211 | 94,6726 | 53,6681 | 25,5538 | -79,6537

nespourysani | 82,9034 | 47,4025 | 81,1902 | 49,3747 | 25,5037 | -4,4578 | -34,8158

Tab6muna 6

Marpuui k1acupikaunii 3poiyBaHuX i He3poIIYBAHUX 3eMeJIb 3a faHUMHU NDVI
A MIeHNi 03MMOi, COHSIIHUKY, KyKYPYI3H Ha 3epHO Ta coi

T'pyma \ 3pouryBaHi He3pouyBaHi Bceworo Bincorox
Ilependauena KOPEKTHOCTI
NIIeHNIS 03UMa
3polyBaHi 20 5 25 80,0%
He3poUlyBaHi 2 23 25 92,0%
Bcroro 22 28 50 86,0%
N kopexmuux = 43; xoeghiyienm rxopenayii 0,80
COHSIITHUK
3poIryBaHi 24 1 25 96,0%
HE3pOIIyBaHi 1 24 25 96,0%
Bcerworo 25 25 50 96,0%
N xopexmuux = 48; koeghiyienm xopenayii 0,81
KYKYpYI3a Ha 3epHO
3polryBaHi 24 1 25 96,0%
HE3pOIIIyBaHi 0 25 25 100,0%
Bceroro 24 26 50 98,0%
N kopexmnux = 49, koegiyicum xopensyii 0,88
cost
3polIyBaHi 25 0 25 100,0%
HE3pOIIyBaHi 1 24 25 96,0%
Bceroro 26 24 50 98,0%
N kopexmuux = 49, koegiyicum xopensyii 0,94
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BucHoBKHM Ta mepcneKTHBH MOAAJTbIIUX JAOCTiIKeHb. Pe3ynsrati 10ciimKeHb
3aCBIIYIIIN PO MOXKJIMBICTh BUKOPHCTAHHS YaCOBOT cepii HOPMai30BaHOTO TU(epeH-
LIKHOTO BETETaIIHHOTO 1HIEKCY Ta IMCKPUMIHAHTHUX KaHOHIYHUX (PYHKIIIH JJIsI BUCO-
KOTOYHOI JUCTaHLINHOI Kiacuikamii 3polryBaHnX 1 HE3pOIIyBaHMX 3eMenb Ha IliB-
JHI Ykpainu. Pesynbraru HOCTIKSHHS BIAKPUBAIOTh HOBI TIEPCIICKTHBH TOAAIBIIIOTO
PO3IIUPEHOrO 3aTyUYEeHHS JaHUX aePOKOCMIYHOI 3HOMKH y BITUM3HSHY arpapHy HayKy
1 MIPaKTHKy, a TakoX OyAyTh BHUKOPHCTaHi Il pPO3POOKH aBTOMAaTH30BAHOI CHCTEMH
ineHTr(iKaii nociBiB.
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BMAUB IHOKYNALIT HACIHHA HA NMPOLIECH TPUBAJOCTI
MDK®PA3HUX NMEPIOAIB TA BUXKUBAHHA POCJIUH COI

Ma3yp B.A. — K.c.-2.H.,

npoghecop kaghedpu pocnuHHUYmMea ma cadigHuymea, pekmop,
BiHHUUbKUU HauioHanbHUl agpapHuUl yHieepcumem

Bepxontok C.[]. — acnipaHm, acucmeHm kaghedpu 11icooeo
ma cadoeo-napKkoeozo 2ocrnodapcmea,

BiHHUUbKUl HauioHanbHUl agpapHuUl yHieepcumem

Y cmammi nagedeno pesynomamu euguenHs @naugy iHOKYIAYIl HACIHHA HA NPOXOOIHCEHHS
Midcghaznux nepiodie ma NOKpaujents HOALOBOI CXONCOCI, BUICUBANHS MA 2YCIMOTY POCTIUH CO.

Hocnioxcenns nposoounocs ¢ 20222023 pp. 6 Hayko8o-0ocnionomy 2ocnodapcmsi «Aepo-
HoMiuHe» BinnuybKko2o HayioHANbHO20 A2papHO20 YHIBEPCUMeNTy 3a HACIYNHOIO CXeMOT10. (ax-
mop A — copmu: 1) Aspopa; 2) I'pagh; 3) Tpiada; ¢pakmop B — inokynayia: 1) 6e3 obopooxu
(xonmpony), 2) inoxynayis npenapamamu «Pizonaiiny (3 1/ea) + «Pizoceiie» (1 1/2a); 3) «bio-
inokynaum BTY-p» (3 n/ea). Texnonozcia eupowyysanus coi 6 00cnioi 8i0nogioanra 0CHOGHUM
NPUHYURAM OP2AHIYHO20 8UPOOHUYMEA MA NPOBOOULACS 8IONOBIOHO 00 GUMO2 YUHHO20 3AKO-
Hooascmea Ykpainu.

Pesynomamu 0ocnioscents, npogedeno2o 6 Hayko60-00CIiOHOMY 2ocnodapcmesi «AepoHo-
Mmiuney» Binnuyvkoeo nayionanvnozo azpaprozo ynigepcumemy 6 2022—-2023 poxax, eéxazyiomo
HA 3HAYHUL 6NAUE THOKYIAYII HACIHHA HA QOPMYSAHHSA 2YCIMOMU, NONLOBOI cxX0dCOCmi Mma mpu-
sanocmi mixcasnux nepiodis y supougysarnii coi. Buxopucmanns «Bioinoxynsuma BTY-py 6io
komnanii « BTY-Llenmpy cnpusino 00cAcHEHHIO MAKCUMATbHOL NOTbOBOI CXOHCOCMI HA Pi6HI 00
91%. Inokynayis HaACiHHA NOZUMUBHO BNAUHYAA HA CXOHCICMb HACIHHA Y 8CiX copmis, 0cobauU80
nomimuo 6 copmy Aepopa, oe gioznaueno spocmanus Ha 3,5% nopienano 3 koumponem. LLJooo
MpUBAnIOCmi MixcasHux nepiodis, cnocmepieanrocs HauueUoue nPoxo0*ceHHs y copmy Aspopa,
o nog’sAzamne 3 020 paHHbolo cmuericmio. Bascnugo 3aznauumu, wo iHOKYIAYis HACIHHA NO3U-
TMUGHO BNAUHYIA HA Yell npoyec, o MOAHce MAMU 3HAUEHHsL OJi ONMUMI3aYii MexHono2ii aupo-
wyyeamnts coi

Bcmanosneno, wo copmosi ocobnueocmi ma enemenmu mexHono2ill 8UPOWYEAHH GNIU-
6a10Mb HA (POPMYBAHHS 2YCMOMU, NONLOBOI CXOHCOCMI MA MPUSANOCTT MIdHCPA3HUX nepiodis.
Buxopucmanns «bioinokynanma BTY-p» 6i0 komnanii « BTY-Llenmpy» npuseeno 0o makcu-
ManbHOI nonbosoi cxoxcocmi — 00 91%. [HOKYIAYIA HACIHHA NO3UMUBHO BNIUHYIA HA CXONCICMb
HACIHMA Y 6CIX copmis, 30Kpema ¢ copmy Aspopa — na 3,5%, I'pag — na 1,4%, Tpiada — na 3,3%
nopisuano 3 konmponem. Havikpawi pesynomamu cxodicocmi 6ynu 0ocaenymi y copmy Aspopa.
LJooo mpusarocmi midicpasnux nepiodie, cnocmepieanocs HAUMGUOUE NPOXOONCEHHS ) COPIMY
Aspopa, 36adicarouu tioco pannio cmuenicms. Baswcauso 3aysadicumu, wo iHOKYAAYIA HACIHHA
HO3UMUBHO 6NIUNYIA HA Yell npoyec.

Knrwouoei cnosa: inokynsayis, cos, noibo8a cxodxicicmy, 3epHO8a NPOOYKMUBHICTIb.

Mazur V.A., Verkholiuk S.D. The effect of seed inoculation on the duration of interphase
periods and the survival of soybean plants

The article presents the results of the study of the effect of seed inoculation on the passage
of interphase periods and the improvement of field germination, survival and density of soybean
plants.

The study was conducted in 2022-2023 at the Agronomichne research farm of the Vinnytsia
National Agrarian University according to the following scheme: factor A — varieties: 1) Aurora;
2) Count; 3) Triad; factor B — inoculation: 1) without treatment (control); 2) inoculation with
«Rizolainy (3 l/ha) + «Rhizosevy (1 l/ha); 3) «Bioinoculant BTU-r» (3 l/ha). The technology of
growing soybeans in the experiment corresponded to the basic principles of organic production
and was carried out in accordance with the requirements of the current legislation of Ukraine.
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The results of a study conducted at the Agronomichne research farm of the Vinnytsia National
Agrarian University in 2022-2023 indicate a significant impact of seed inoculation on the
formation of density, field germination and duration of interphase periods in soybean cultivation.
The use of BTU-r Bioinoculant from the BTU-Center company contributed to the achievement
of maximum field similarity at the level of up to 91%. Seed inoculation had a positive effect on
seed germination in all varieties, especially noticeable in the Aurora variety, where an increase
of 3.5% was noted compared to the control. Regarding the duration of interphase periods, the
fastest transition was observed in the Aurora variety, which is associated with its early maturity.
1t is important to note that seed inoculation had a positive effect on this process, which may be
important for optimizing soybean cultivation technologies

1t was established that varietal features and elements of cultivation technologies affect the
formation of density, field similarity and duration of interphase periods. The use of «Bioinoculant
BTU-r» from the company «BTU-Centery led to the maximum field similarity — up to 91%.
Seed inoculation had a positive effect on seed germination in all varieties, in particular, in the
Aurora variety — by 3.5%, Graf — by 1.4%, Triada — by 3.3% compared to the control. The best
germination results were achieved in the Aurora variety. Regarding the duration of interphase
periods, the fastest transition was observed in the Aurora variety, considering its early maturity.
1t is important to note that seed inoculation had a positive effect on this process.

Key words: inoculation, soybean, field germination, grain productivity.

Beryn. [IpoGnema Oinka SIK OCHOBH KUTTA Ha 3emili € TIIOOANbHOK 1 BHMarae
MOCTifHOT yBaru Ta 30UMBIICHHS BHPOOHHITBA BHCOKOSKICHUX OLIKOBMICHHX MpO-
JYKTiB, TAKUX SIK 3€pHO, 3epHOO000BI, O1IKOBO-0MiliHE HACIHHS, M’ SICO, MOJIOKO, SIS
Ta MOpenponykTH. L{s mpobiema KOHIIEHTpye B o0l XapuoBi, MEIUKO-010JOTIUHI Ta
COLIIaJIbHO-eKOHOMI4HI aCleKTH, SKi BU3HAYalOTh CTaH 37I0POB’S Ta TPUBAIICTh KHUTTS
mrofei. Po3B’s13aHHS 3aBAaHHs 30UIBIICHHS OUIKOBUX pecypciB HE MOXKe OyTH po3Iisi-
HYTE BiJIOKPEMJICHO BiJI MPOIOBOIBIOT IPOOIEMH, OCKIIBKHY IIe € HEOOX1THOIO CKIIaJI0-
BOIO ii BUpIlLIEHHS, sIKa MOTpedye TepMiHOBUX 3axoiiB. B 0CHOBI OUIKOBHUX pecypciB
JIe’KaTh POCIIMHHI 1 TBAPHHHI JUKEpena, sIKi yTBOPIOIOTh 6a3y xapuoBoi iHaycTpii [4].

Cos BU3HAHA OCHOBHOIO 3epPHOG000BOIO KYJIBTYPOIO y CBiTi. [i 3epHO Mae 36amanco-
BaHUI BMICT NPOTEiHy i NepeTpaBHUX aMiHOKHUCIIOT. Y HaciHHi coi mictuthes 30-35%
Oinka, 13-26% xupy ta 20-32% kpoxmainto. 3o1a HaciHHsA Oarara Ha kauid, Gochop
1 KaJbIlil, @ TakoX BMIIy€e B coOi BiTaMiHU. Cosl Ma€ BEJIMKE MTPOJIOBOJIBYE 3HAYCHHSI.
Buporiyroun 110 KyJIsTypy, MOXKHA OTPUMATH MPAaKTHYHO JBa Bpoxai — Oinka i poc-
nuHHOI oii. Hemae iHImoi pocnuHm, sSika MoXe BUPOOUTH TaKy KUTBKICTh OiIKa 1 Kupy
npoTaroM 4—5 micsmiB. Coi BaKKo 3HAHUTH c00i PIBHUX 10O KUTBKOCTI MPOAYKTIB, SKi
MOXKHa oTpuMatH 3 Hei. CoeBuil OIO0K 1 01ist BXOIATH 110 ckiany Oinbmie Hixk 1000 xap-
YOBHX TPOJYKTIB Ha MOJHIIX CyIEpPMapKeTiB PO3BHMHEHWX KpaiH. lle oxorutroe Bei
ACTIEKTH B1JI IPUIIPAB IS CAJIATiB, COEBOTO M sICa, XJTi0a 10 TOTOBUX CMavYHUX CTpaB [3].

[epeanociBHa iHOKYIAIIS HACIHHS a30THIKCYIOUUMHU OaKTEPisIMU BUBHAETHCS OTHUM
13 KJTIOYOBHX €JIEMEHTIB TEXHOJIOT11 IPH BUPOLTYBaHHI coi. Takuii miaxif IHPOKO BUKO-
PHCTOBYETBCS B Jiepax BHPOOHUITBA col, Takux sk CLUA, bpa3uiist Ta ApreHTrHa.
s MeTonvKka He JHIE eKOJIIOTIYHO OPIEHTOBaHA, ajie W Jay)e eKOHOMIYHa MOPiBHSHO
3 BHECEHHSM a30THHX J00puB. DepMepr B 3a3HAYCHUX KpalHaX MMOBHICTIO JOBIPSIOTH
aTMoc(hepHOMY a30Ty, KU (DIKCYyeThCs IHOKYTBOBAHO pOCITHHOK0. L{e Mae cBoe pairi-
OHaJIbHE OOIPYHTYBaHHS, OCKiIbKH HOTEHIli{HA KUIBKICTh (DIKCOBAHOTO aTMOC(EPHOro
azoty Moxe gocsratu 360—450 kr/ra. Ha Ko)kHY TOHHY BHPOIIEHOT COT MPHITAIA€ MTPH-
omm3uo 80 Kr a30Ty (65 KT Ha 3epHO, sike MicTHTh 40% mpoTeiny, Ta 15 KT Ha KOpiHHS,
crebna Ta oucts) [2].

3poCTaHHS MOCTIHOTO TIOMUTY HA COI0 BUMArae MOCTiHHOTO PO3pOOJICHHS Ta BJIO-
CKOHAJICHHSI TEXHOJIOT1H BHPOIIYBaHHs i€l KYIbTypH Ha 3epHO. Bukopucranus ene-
MEHTIB, TAKHX SIK BAITHyBaHHS IPYHTY, IHOKYJIAIiS] HACIHHS, T03aKOPCHEBI MiPKUBICHHS
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MiKkponoOpuBaMu Ta (i3i0NOridyHO aKTMBHUMM PEUOBHHAMU Ha OCHOBI aJallTHBHOIO
MIOTEHIIiaTy COPTY Ta YMOB HOTO KyJIBTUBYBAHHS, € BXKJIMBIM HAIIPSIMOM TOCIiKECHB.

AKTyaJIbHICT HAIIUX JOCIIHKEHb BU3HAYAETHCS HEOOXiHICTIO BUPOOHHIITBA BHCO-
KOSIKICHOT COi B YMOBaX 3pOCTAarOdoro momuTy. TeopeTuyHe Ta MPaKTU4HE OOIPYHTY-
BaHHS [UX JOCTI/HKEHb CIPHATAME BIOCKOHAJIICHHIO METOIIB BHPOIIYBaHHS COI, IO
CBOEIO YEPror0 MO3UTUBHO BILTUBAE HA BPOXKAWHICTB Ta AKICTh poAyKIii. Takuii miaxis
BPAXOBY€ aJANTHBHI MOXKIMBOCTI PI3HUX COPTIB cOi Ta crierudidHi yMOBH iX BUPOIILY-
BaHHJ, IO € KJIIOYOBUM acCIIEKTOM YCIIIITHOI Ta €(PeKTUBHOI arpOKYJIBTYPH.

Meta nmocaiKeHHS TIOJIATAaE€ y BU3HAYCHHI BIUIMBY IEPEANOCIBHOI 00pOOKH
HACIHHS IIUIIXOM 1HOKYJIIMIi HAa TPUBAIICTh MDXK(A3HUX NEPiofiB, TyCTOTY Ta BIDKH-
BaHHS pociiuH coi copti ['pad, Tpiaga, ABpopa.

3aBaaHHAM JOCTiAKEeHHA OyJI0 BUBYUTH BIUIUB 1HOKYJISIII HACIHHS O10THOKYJISIH-
tamu «Pizonaita+PizoceiB», bioiHOKynsHT-BTY-p y KOMIUIEKCI 31 CTUMYIATOpaMH
pocty I'ymidppena ta OpraHik-0ajgaHc Ha TPUBATICTh MK(a3HUX TEPIOIB, TYCTOTY Ta
BW)KHMBAHHS POCIHH COi Ha IPUKIIAi cepeanbocturiux copti ['pad, Tpiama, ABpopa.

AHaJi3 ocTaHHIX JoCaiIkeHb Ta MyOaiKkamii

OCHOBHHM CTIOCOOOM BHECEHHS OaKTepiabHUX NpenapaTiB y IPYHT € 1HOKYJISIIis
HaciHHs. [HOKynsUis — ue mpuiiom 00poOku epeKTHBHUMHU OyIbOOYKOBUMH OaKTepi-
MU 0000BUX KyJBTYp A0 CiBOM a0o B mepiox CiBOHM AJIs TapaHTOBAHOTO (hOPMYBaHHS
Oynp00UYOK Ha X KOPEHSX 1 MOIMIICHHs 0ioJoriyHOoT a30Tdikcanii KymbTypor. O6po-
OreHe HACiHHS BUCIBAIOTh TOTO X JHS, OCKUIBKU uepe3 J00y KiNbKiCTh OylIbOOUKOBUX
OakTepiil pi3ko 3MEHINY€EThCS. BHKOPUCTOBYIOThH Mpemapard TiIbKU TS BiAIOBITHOT
KynaeTypH. bakTepii Rhizobium leguminosarum Frans yTBOprooTh OyJIbOOYKH HA BHII],
KOHIOIIIMHI, 3BUYaliHIi KBacoi [8].

3a mocmimkennsmu B. I1. Tlatuku [7], «0000Ba KylbTypa sIBIIsSiE COOOK CKIATHY
CUMOIOTHYHY CHUCTEMY, TPOIYKTHBHICTb SKOI 3aJIC)KUTh BiJl HAABHOCTI €JIEMEHTIB )KHB-
JIeHHSI, arpoQi3UUHUX BIACTHBOCTEH I'PYyHTY, OCOOIMBOCTEH COPTY, HOTO T€HETHYHOI
BIJINIOBITHOCTI MITaMy OyJIbOOYKOBHX OaKTEpiid Ta psAY 1HIIUX YHHHUKIBY.

Hocmimkennss A. A. babuua [1] «B pOKH 3 JOCTaTHBOK KUIBKICTIO OMAIIB HAaJ-
0aBKa BpOXKaHHOCTI HAaCiHHS BiX iHOKy/ALii CTaHOBUTH 2,5-3,1 1/ra, y MOCYIUINBI —
0,5-0,6 1/ra. binpmuii epekT Bil iIHOKYIIALIT OTPUMAHO B COPTIB 13 BEIMKAM TIEPiOIOM
Bereranii. Tak, y cepeaHbO-paHHBOCTUIIIOTO copry — 8,7%, cepeaHbO-Mi3HbOCTHUT-
jtoro — 11,5, mizupocturiioro — 16,1%».

[HOKYNAIIS HACIHHSA Ta BHECEHHS CTUMYJATOPIB POCTY BIUIMBAIOTH HAa PO3BUTOK
POCIHUH, TUIOILY JMCTOBOTO arapaTy Ta BUCOTY. BiAMOBiAHO 10 pocTy Ta pO3BUTKY poOC-
JuH (i310J0TiUHI BIACTUBOCTI COi MOOYHAOBaHI TakK, [0 MAKCHMMaJbHA IUIOMIA JHUCTO-
BOTO arapary Ta, SK HacliJoK, i IHTEHCHBHICTh ()OTOCHHTE3Y, 1 HAKOIMYCHHS CyXOi
PCYOBHHH TPHUIAJAIOTh HA APYTY MOJOBUHY BEreTallii, TOOTO MepioJ] MPOXOMKEHHSI
¢enonoriunux (a3 Bix UBITIHHA 10 (GopMyBaHHS Ta HauuBY 000iB. Tomy B TexHOIO-
Til BUPOIILYBaHHsI COT TUIOILY >KUBJICHHS POCIUH HEOOX1IHO MiIOMPaTH 3 ypaxyBaHHIM
COPTOBHUX 1 TEHETUUHUX 0COOIMBOCTEHN COPTY, TAKMM YHHOM, 1II00 POCIHHU PIBHOMIPHO
Ta IOBHICTIO IIOKPUBAJIN MIOBEPXHIO IPYHTY 0 ITOYATKy a3y LBITIHHA.

Bucota pocivH coi BIUTMBaE Ha i MPOLYKTUBHICTh, TOMY, 3aJIS)KHO BiJ TUHAMIKH
LBOTO TIOKAa3HHWKa BIPOJOBXK BETeTaliiHOrO Mepiofy, MOXKHA POOUTH BHUCHOBKH IPO
Te, SIK CKJIAJaliics YMOBH POCTY 1 PO3BUTKY POCIUH B OHTOreHe3i. Ha ocHOBI aHamizy
POCTOBHX TIPOIIECIB CTEONIa MOXKIIUBO 3’sACYBaTH Halle()eKTHBHIII YMOBH JJIsi POpMY-
BaHHS BUCOKOMPOAYKTUBHUX arpoditorienosiB coi [1; 3]. ¥V 3B 43Ky 3 THM, IO BUCOTa
POCIIHH B OHTOT€HE31 POCIHH COi CHIIBHO 3MIHIOETHCS ITiJ] BIUIMBOM a0iOTHYHUX i Oio-
TUYHUX YMHHHKIB, BUBUCHHS IIHOTO MOKAa3HUKA TO3BOJISE BCTAHOBUTH HAaWBasKIIMBIII
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3aJIe)KHOCTI mpotecy (popMyBaHHS BUCOKOT MPOAYKTUBHOCTI coi. CTIHKICTh POCIHH 10
BUJISITAHHS Ta 3aKJIaJiKa HIDKHIX 0001B — BIACTHBOCTI POCIIHH, SIKi TICHO KOPEIIOIOTh 13
BHCOTOIO POCJIMH i BPAaXOBYIOThCS SIK YHHHUKH, 1[0 BIUTUBAIOTH HA (YOPMYBaHHS Maii-
OyTHBOTO BPOXKAIO COI.

Pict pocimH — 11¢ 301IbIIEHHS] PO3MIPIB 1 MacH POCIIMH, OB’ SI3aHHUX 13 TPOIIECOM
HOBOYTBOPEHHSI €JIEMEHTIB CTPYKTYpU POCIMHHOTO OpPraHi3My, a PO3BUTOK — CYKYII-
HICTB SIKICHUX 3MiH MOP(O-CTPYKTypHHX, (i310J0T1UHHX 1 610XiIMIYHMX 0COOIHMBOCTEH,
110 B1IOYBAIOTHCS B POCIIHHI BIIPOJIOBK OHTOTEHE3Y ITiJT BILTUBOM ii TEHOTHUITY Ta €KOJIO-
riYHUX YUHHUKIB [16]. TpuBagicTh iIHTEHCUBHOTO POCTY CO1 3aJIEKHUTh BiJl TPYIIM CTHT-
JIOCTI MEBHOTO copTy. Ha mpupicT pocinH y AOBKHUHY ¥ HAKOIMYCHHS BETeTaTUBHOI
MacH 3a Mix¢a3Hi epion BILIMBAIOTh TEMIIEPATYPHUN PEKUM, THTCHCUBHICTH OCBIT-
JICHHS1, TPUBAIICTh CBITJIOBOTO JIHS Ta TEXHOJIOTiS BUPOILIYBAHHS KYJIBTYPH.

HaiiBumi #f Halikpari 3a sSIKiCTIO IPOAYKIIIT CLTECHKOTOCIIONAPCHKUX POCIMH MOKHA
OTpPHUMATH B IOCiBaX 3 ONTHMAIBHOIO 32 PO3MIpaMH IDIOIIEIO JIHCTKIB, ONTHMAIEHAM
nepebirom ii Bereranii, popMyBaHHS 1 CTPYKTYpolo [2; 6]. OnTUMaIbHUNA PICT JTUCTKO-
BOT MOBepxHi Ta (popMyBaHHS BUCOKOTO (DOTOCHHTETUYHOTO MOTEHIIATY JIUCTS 3HAY-
HOFO MIpOXO 3aJIeXkaTh BiJl OOTPYHTOBAHOCTI TEXHOJIOTIH BUPOIIYBaHHS, sKi 3a0e3meuy-
I0Th TPUBAJILITY POOOTY JIMCTKOBOTO anapary.

BBaxkaeTbes, M0 OCHOBOO, 3aBISKU SIKiH BHACIHIZOK (DOTOCHHTETUYHOI IisTBHO-
CT1 YTBOPIOETBCSI BpOXKaii coi, € (pOpMyBaHHS ONTUMAIBHOI IUIOIII JTCTOBOI TOBEPXHI.
JIucTKoBa MOBEPXHSI 3aCBOIOE COHSYHY CHEPril0 Ta CUHTE3ye OpPTaHiuHi CIIOIYKH, AKi
HayTh Ha (hOpMyBaHHS HOBHMX OPTaHiB POCIIHH i BPOXKar0. 3TiJHO 3 pe3yJbTaTaMu JOCITi-
IUKeHb, mpoBeneHux y Jlicoctemy VYkpaiHw, BioMO, IO ONTHUMajbHA IUIOIIA JHCTO-
BOI MOBEPXHi J1st coi MoBMHHA cTaHOBUTH 40—50 ThC. M*/ra. SIKIIO mIoIa JTHCTOBOI
MOBEPXHI MEHINA, TO ONTHUKO-010J0TiYHA CTPYKTypa MOCiBy He omTumizoBaHa i DAP
BHKOPHUCTOBYETHCS HE pamioHabHO. [IpoTe i OinbIia riola JUCTOBOT TOBEPXHI € HeOa-
JKaHOIO, OCKUIBKH B PE3YIIbTaTi B3a€MO3aTiHEHHS 3HAYHA YaCTHUHA JIUCTKIB Y HIXKHbOMY
apyci obmajae, a penrra npamtoe HeegektusHO [1; 3]. JlocainHuKaMu BCTaHOBICHO, 1110
IeH TIOKa3HMK Y Ol MOXKE BapilOBaTH B IOCUTH MIMPOKUX MEKAaX 3aJI€XKHO BiJ TCHOTHITY
COPTY, CKOJIOTIYHHX YMOB PETIOHY Ta arpOTEXHIYHUX 3aXOMIB ii BUPOITYBaHHS.

Marepiann Ta MeToau aocaizxeHns. I1onpoBi nocmimkeHas nposoxwm y 2022 ta
2023 pp. Ha pocmigaomy momi HJT «ArpoHomiuHe» BiHHUIIBKOTO HAIiOHAJILHOTO
arpapHOro yHiBepCHUTETY Ha CipUX JIICOBUX CEpEIHbO-CYITIMHKOBUX IPyHTaX. ArpoTex-
Hika B JOCHTiJI 3arajJpbHONpuiHATa Ui 30HU Jlicoctemy. 3aranpHa mioma 0OMiKOBOT
ninsaku cranoBuiaa 400 m2. TIoBTOpHICTE mocCimy — Im’sITHpa3oBa. Y IOCHIHKEHHSIX
BUBYAJIMCS CepeIHbOCTUII copTH coi ABpopa, ['pad 1 Tpiana.

VY mepiox nmocmimxenus 20222023 pp. rigpoTepMiuHi YMOBH BiApi3HSUIUCS BiX
OararopiyHux Noka3HHKiB. Cyma omnajiB 3a BereTaiianii iepion 2022 poky i3 TpaBHS
o BepecHs cknanana 315,8 mm, a y 2023 pomi — 64,3 mm. Cepenast 1o00Ba Temie-
partypa 3a mepiof pocTy Ta po3BUTKY pociuH coi 3a 2022 p. cranoBuna 15,4 °C, a 3a
2023 p.— 17,5 °C. Pizauns cepenabo000BUX TeMIieparyp i omais 3a 2022-2023 pokw.
cknana 2,1 °C. Y 2022 poui Ha paHHIX eTamnax pocTy 1 PO3BUTKY POCIHH (TpaBeHb —
JIMIIEHb) KiTBKICTh OnaiB Oyna HeJOCTaTH, a y BEpPECHI MicsAIll KUTBKICTh omazis Oyna
HaJIMipHa, 10 IIKOJUIIO BYacCHOMY 300py Bpoxkaro. Ciix 3a3Haunty, mo 2023 p. mis
pocTy i pO3BUTKY COi pO3MoYaBcs BKpail 3aCylILTUBUM TpaBHEM — 2,7 MM, ajie B UEPBHI
BHUIIAJIA JIOCTATHS KiJIbKICTh OMAaJiB, a came 61,6 MM, JJisi JOOPOTO MOYATKOBOTO POCTY
1 PO3BUTKY POCIIHH COl.

INepennociBHuil 06poOITOK IPYHTY BKIIIOUAB y ceOe OpaHKy Ha muOuHy 20-25 cm
Ta KyJIbTUBAI0 Ha HOUHY 5—7 cM. [lepennociBHuiA 00po0iTOK HACIHHS (1IHOKYISAIIiS)
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MPOBOAMWIN O10IHOKYNSIHTaMH B piakiit ¢popmi «Pizomaita» + «PizoceiiB» Ta bioiHOoKy-
nsaToM BTY-p Bix kommanii «bTY-LlenTp» i3 HOpMoro Butparu 3,0 i/ra + 1 yi/ra Ta
3 5i/ra BiAIOBIIHO.

Jns BupilIeHHS TOCTaBJICHUX 3aBAaHb OyJ0 3aKIaJeHO NBOX(AKTOPHHUH TOJIBO-
BUd mocmia. JlocmipkeHHSIM Tiepenbadaiocss BUBYCHHS B3aeMOIii JBOX (haKTOpiB:
¢axmop A — coptu: 1) ABpopa; 2) I'pad; 3) Tpiana; paxmop b — inokynsauis: 1) 6e3
00poOku (KoHTpOIB); 2) iHOKyIsAwis «Pizonaitn» (3 n/ra) + Pizoceiis (1 n/ra); 3) Bioi-
HOKyIsiHT BTY-p (3 n/ra).

OO6mik TpoBOAMBCA 3TiHO 13 3araIbHONPUMHATUMHU METOAMKaMH. BucoTy pociux
BH3HAYaJIM IIJISIXOM BHMIpPY POCIMHH y ABOX HECYMIKHUX MOBTOPEHHSX MIpPHOIO peii-
KOO B 5-TH PIBHOBIJUIAJICHUX MICIAX JAUITHKA Y 3-X TIOBTOPEHHSAX KOXXKHOTO BapiaHTYy.
Bucoty npukpituieHHs! HIKHbOro 000y BU3Ha4ajIH, BUMIPIOIOYM BiJICTaHb BijJl KOpeHe-
BO{ IIMHKH 710 MicIIs IPUKPIMIICHHS HIXKHBOTO 000y y 25 poCiyH y 5-ThOX TOBTOPECHHSIX
KOKHOTO Bapianty. [ BU3HaYCHHS IUIOIII JIMCTKIB BUKOPHUCTOBYBAJIM METOI BUCIUOK:
BiIOMpAJIUCS JUCTKU 3 BEPXHBOTO, CEPEAHBOTO Ta HIKHBOTO APYCIB 13 5-TH POCIHMH
y 5-ThOX TTOBTOPEHHSIX KOKHOTO BapiaHTY; JINCTKH BiOMpanncs B pi3HUX (a3ax pocTy
f pO3BHUTKY POCIHH COI BIATIOBITHO J0O METH Ta 3aBIAHHS JOCTIIDKCHHS. J[1s BCTaHOB-
JIEHHS JIaTU HACTaHHA (peHONOTIYHUX (a3 3aCTOCOBYBAIM METOMUKY Iep>KaBHOTO COp-
TOBUINPOOYBaHHSI CIJIbCHKOTOCTIONAPCHKHUX KYIBTYP.

Pe3yabraTn Ta ix od6roBopeHnsi. PicT i po3BUTOK POCIHH y CLIBCHKOMY TOC-
MOJAPCTBl 3ayiekaTh BiJl 0araTbOX YHMHHHKIB, 30KpeMa BiJl YMOB HaBKOJHUIIHHOTO
CepelloBHUIla Ta METO/IIB BUPOIyBaHHs. BuOip COpTiB MepeBaKHO 3MIHCHIOETHCS Ha
OCHOBI TX 010J10T1YHUX 1 MOP(HO-PITONEHOTUYHUX XaPAKTEPUCTHK, SIKi BIAPI3HAIOTHCS
3a ¢azaMu pOCTy il PO3BUTKY, PO3MIIICHHSAM JIUCTA Ha Pi3HUX PiBHAX, @ TAKOX Bpa-
XOBYIOTh IIOCJTIIOBHICTH IIEPiO/iB MAaKCUMAaJIbHOTO 3aCBOEHHS BOJOTH Ta MOXHBHUX
PEYOBHH 13 IpyHTY [14].

Y BuBUCHHI (JOPMYBaHHS BPOXal0 KyJIBTYPHHUX POCIHMH IpoOiieMa IXHBOTO pPOCTy
1 PO3BUTKY BBaXKAETHCS KIIOYOBOIO B arpOHOMIUYHIN Hayii. PicT i po3BHTOK pociuH
BiZJOOpa’KaroTh BECh KOMILICKC B3a€MOJIiH OPTaHi3MiB i3 YHHHUKAaMH 30BHIIIHBOTO Cepe-
nqoBumma. OTxe, BIPOBAIKECHHS PI3HUX TEXHOJOTIUHHX MPUHOMIB MOXE 3MiHIOBATH
YMOBH XXHTTS Ta BITMBATH Ha MPOIIECH POCTY i PO3BUTKY POCIIHH, 30KpeMa IIPH BHPO-
IIyBaHHI cOl B arpo0ioleHo3ax.

TpuBaicTh BereTaliifHOro mepiofy BiJlirpae KIKOYOBY poiib y GOpMyBaHHI BHCO-
KOTO BpoXkaro coi. JloCHiIKeHHs TOKa3yIoTh, IO ISl TPUBAIICTE € PE3yJIbTaTOM I'eHe-
TUYHHUX OCOOJMBOCTEH COPTIB, creUU(IYHUX TPYHTOBO-KIIMAaTHYHUX YMOB PErioHy
BUPOIIYBaHHS i BIUIMBY YMOB MiHEPaJIbHOTO KUBJICHHSI.

[Tepmmit eTan pocTy ¥ PO3BUTKY CO1 XapaKTEpU3Y€EThCS THUM, 10 MOJIOAHWI MPOPO-
CTOK, O (POPMYETHCS, )KUBUTHCS 3allacaMy TUIACTHYHUX PEYOBHH y HACiHHI. TiNbKH
KOJIM pOCIIMHA BUXOAMThH HA TIOBEPXHIO IPYHTY 1 BUCYHYJIHCS CIM’S/10J1i, BOHA TTOYHHAE
AKTUBHO 3/IIHCHIOBATH ()OTOCHHTE3 Ta 3aCBOIOBATH BYTJICKHUCIIOTY 3 MTOBITPS Ta MOXXUBHI
pEeYOBHHU 3 IPYHTY. OT>Ke, CTBOPEHHS CIIPUATIMBUX YMOB JIJIsl POCTY M PO3BUTKY pOC-
JTUH coi, 0ocoOnmuBo mpotsarom nepmux 40 QHIB BereTallii, Mae BUpIIabHE 3HAYCHHS
Juts GOpMYBaHHS BUCOKHX BPOXKAiB HACIHHA ITi€T KyJIBTYpH.

JocnimkeHHsT Ta CINOCTEPEXKEHHsI MiATBEPIKYIOTh, L0 TPUBAIICTh K OKPEMHUX
MDK(a3HUX MEpiofiB, TaK 1 BETETAI[IHHOTO MEepioxy B POCIHH COi 0OYMOBIIOETHCS
arpoMeTeOpONIOTIYHIMA YHHHIKAMHU HaBKOJHITHEOTO CEPEIOBHIIA, 30KpeMa YMOBaMHA
BOJIOTOCTI Ta TEMIEepaTypHOro pexxumy moBiTps. JocnimkeHHs B ymoBax Jlicocremy
[TpaBoGepexHOTO TIOKAa3alio, 0 TPUBAIICTh BETETAIIMHOTO TIEPioly Ta OKpeMHX (a3
POCTY ¥ PO3BUTKY POCIIHH 3HAYHOIO MipOIO 3aJISKUTP BiJl T1IPOTEPMITHUX YMOB POKY.
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Crpoku ciBOU coi 3ajexaTh Bijl IOTOJAHUX YMOB, 1110 CKJIaIal0THCSI HABECHI, Ta Tiepe-
Ba)KHO ITPOXOIIATH TPETS AeKaza KBITHS — IpyTa AeKajaa TpaBHs. TeMiieparypHHil pexxumM
i cyMa OIa/IiB BECHSHOTO IEePiOy € TOJIOBHUM YHHHUKOM IS OTPUMAaHHSI ITOBHOI[IHHUX
cxofiiB pociuH coi. CrocTepeskeHHs MoKa3aiHy, o B ymoBax 2022 poky MOBHi cXoau
3’aBHITUCS Yepe3 9 JHiB micis ciBOH. CepelHbOMICAYHA TeMIIeparypa MOBITPs BIPO-
JIOBX 1mepiony «ciBba — cxonu» craHoBuia 14,3 °C. BonHoyac cyma cepeHbOMICAYHOT
TEeMIepaTypy MOBITPA Bij CiBOM /10 TOBHUX cxoiB ckiana 443,3 °C. Y 2023 pori cxoau
coi oTpumain yepe3 15 ai0 miciis mociBy 3a CyMU ONaiiB 2,7 MM Ta CepETHbOMICSYHOT
temneparypu 15,5 °C, cyma axoi cranoBuia 480,5 °C.

Cxonu 2023 poky uepe3 HeJJOCTaTHIO KUTbKICTh BOJIOTH (JIUIIE 2,7 MM OTa/IiB) BILTH-
HYJI Ha TOBTOTPHBAJII MOSBU MMOBHUX CXOIIB POCIIHH COI Ta 3aTPUMKY BCiX IMOJAITBIINX
MPOLECIB Y POCTI i PO3BUTKY.

[IpoBeseHi HaMHM JOCHIHKEHHS TOKa3allv, IO 1HOKYJISIiS HACIHHS Ma€ CyTTe-
BHHW BIUTMB Ha MPOXODKEHHS MiX(a3sHUX MepiomiB pociHH coi B yMoBax Jlicocremy
[TpaBobepesxHoro.

VY pesynbTari MpoBeAEHHS MOJIBOBUX AOCIHIIKeHb npotsirom 20222023 pp. Hamu
OyJ0 BHSIBIICHO, IO HA KOHTPOJBHUX BapiaHTax JOCIiAy TPUBAIICTh MEPiOJIiB BereTa-
1ii Bil MOBHUX CXOMIB 0 KiHI UBITIHHSA (Tabm. 1) B cOpTiB coi pi3HHUX TPYI CTHUT-
JOCTi BapiloBayiach y OCHUTH BY3bKHX Mexax. Tak, ¢pasa moduaTrky IBITIiHHSI B COPTY
ABpopa HacTymwia yepe3 31 100y miciis MOBHHUX CXOMIB, y copTy I'pad — uepes 30 nio,
a B copty Tpiaga — uepes 35 ni6. IloBHe IBITIHHSA crocTepirangocs Ha 55, 65 Ta 72 100y
BIJITOBITHO.

Tabmus 1
TpuBagicTbs Misk(pazHUX NepioaiB POCIMH €Ol 3aJ1€KHO
Bil mpoBenenHs iHoKynsiuii Hacinus, xi6 (2022-2023 pp.)
. TpuBagicTh Bil MOBHUX CXOiB /10
IlepeanociBHa 00podka -
HACIHHST MOYaTKy KiHIst noBHOro HajauBy | IloBHOTO
UBITIHHS | UBIiTIHHS HAaCiHHS JOCTHTAHHS
Copt ABpopa
KonTpoas 31 55 70 89
«Pizonaiin» + «Pi3zoceiiB» 33 57 73 94
Bioinokynasaut BTY-p 34 58 75 95
Copr I'pag
Koutpoanb 30 65 90 101
«Pizonaiin» + «Pi3oceiiB» 32 67 93 103
Bioinokyasaut BTY-p 33 68 94 104
Copr Tpiaga
KonTpoan 35 72 95 118
«Pizonaiin» + «Pi3oceiiB» 36 75 98 120
Bioinokynsint BTY-p 37 76 99 122

Licepeno: cgpopmogano Ha 0CHOBI 81ACHUX OOCTIONHCEHD.

ITounHaroun Bif ¢a3u MMOBHOTO HAJMBAHHS HACIHHA 1 O HOBHOI 3piIOCTi, TpHBa-
JcTh MK(a3HUX MEpiodiB y copTiB coi Oyna pizHoro. Tak, y copTy ABpopa IOBHE
HaJNMBaHHS HaciHHA HacTynuia depe3 70 mi0 micig MOBHHUX CXOAiB, a B copTiB I'pad
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i Tpiama — gepe3 90-95 ni6. TpuBamicTh BereTaIiHOrO MEpiofgy IpH BUPOIIYBAaHHS
cofi, Jie 3aCTOCOBYBAJTM THOKYJIAIIIFO HACIHHS, CTAHOBWIIA: y cOpTy ABpopa — 73—75 ni0,
y copty I'pad — 93-94 no6wu, y copty Tpiama — 98-99 nib.

BusiBneHo, 1o TpuBaicTh OCHOBHUX MEPiofiB BereTamii MpoxXopKeHH MibK(pazHIX
MIEPioJIiB POCIIMH COI CYTTEBO BapiroBaia 3aJIC)KHO BiJl BILTUBY TEXHOJOTIYHUX MPUHO-
MIB BHPOIIIYBaHHSI.

HaiiBu1mi TeMIu pocTy it pO3BUTKY POCIIHH €01 CHOCTEPIiranucs Ha AISTHKAX JOCTiY,
Jie BUKOPUCTOBYBAJIMCH IHOKYIISIHTH «Pi3omnaita» + «PizoceliB» Ta bioinokynsHT BTY-p,
10 /1aJI0 OAOBXKEHHS Ha 2—5 1ib mepiony Bereralii poCiIMH COi.

OTxe, BiIMIYCHO NO3UTHBHHUN BIUIMB OOpPOOKM HACiHHS IHOKYISHTaMH Ha TpHUBA-
JICTh MiXK(a3HUX MEPIOJIB 1 MPOXOKESHHS OCHOBHUX (Da3 pocTy i pO3BUTKY POCIIHH COi.

T'ycrora cTOSHHS pociuH Ta iX moiaboBa cxoxicTh (Tabid. 2) cuibHO 3aleXUTh Ha
(hopMyBaHHS 3epHOBOI MPOAYKTUBHOCTI COi, 301IbIIIEHHS] 36PHOBOI MacH Ta BCiX (i3i-
OJIOTIYHHX MOKA3HHUKIB, TOMY IOCIIDKEHHS BIUIUBY 1HOKYJISII HACIHHS Ma€ BaXKIIUBY
POJIb Y HAIOMY AOCHIIKEeHHI.

Hawmu Oys10 BCTaHOBIIEHO MPOSIB COPTOBHX OCOOIMBOCTEH, JiF0 1 B3aEMOJIIIO COPTIB
POCITUH COi Ta IHOKYJIAIIT HACIHHS OilompenaparaMu Ha (hopMyBaHHS HOJTBOBOT CXOKOCTI
1TYCTOTH CTOSTHHS POCIIMH COPTiB coi. Y cepeanbomy 3a 2022-2023 pp. mifg Ai€ro A0CTi-
JUKyBaHUX YMHHUKIB ITOJHOBA CXOXKICT Y copTy ABpopa cranosmia 91,0-93,3%, copty
I'pad — 89,2-91,3% Ta copty Tpiama — 88,0-92,3%, 110 3a0€31Me4MIIO TYCTOTY CTOSTHHS
pocnuH y ¢asi cxonis: 593-605, 584—606, 588—607 THc./Ta BiANIOBITHO.

Tabmura 2
I'ycToTa Ta BUXKMBAHHS POCJIMH COi 3aJ1€5KHO Bi/l iHOKYJIsIii HACiHHSI, LIT./M?
(cepenne 3a 2022-2023 pp.), M+m

IlepennociBua I'yctora [HoasoBa ()I&ﬂ“l’:;]c:be BuxuBanus
00po0Ka HACIHHA cxoniB cXoxicTh, % P pe pociuH, %
30HpaHHAM
Copt ABpopa
KoHuTpoJb 793+1,51 89,0+1,05 525+0,24 88,5+1,06
«Pisomaiin, + 803£1,55 92,5+1,07 53740,25 89,8+1,11
«Pi3oceiiB»
Bioinokyasaut BTY-p 805+1,53 93,3+1,06 544+0,26 90,5+1,08
Copt I'pad
KoHTpoJab 784+1,49 89,2+1,07 505+0,22 87,5+1,05
i iH» +
«Pisonaitin 802+1,56 90,4+1,06 51740,23 88,8112
«Pi3oceiiB»
Bioinokyasint BTY-p | 806+1,55 91,3+1,06 514+0,26 90,1£1,06
Copr Tpiana
KouTpoJnb 788+1,5 88,0+1,05 511+0,24 90,5+1,04
«Pizomaiii + 799+1,55 89,5+1,08 526+0,26 91,7+1,12
«PizoceiiB»
Bioinokyassur BTY-p 807+1,58 91,3+1,05 529+0,29 91,6+1,07

IHpumimra: MEm — Odosipuuii inmepgan cepeonvoi apugmemuunoi na 5%-my pieHi
SHAYYUWOCMI.

IDicepeno: cgpopmosaro Ha 0CHOBI 81ACHUX OOCTIONHCEHD
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OfHHMU 13 BOKIMBHUX MOKA3HUKIB JJIs1 BA3HAYSHHS O010JI0T1YHOI YPOXKAWHOCTI KyJb-
TYpH € TYCTOTa CTOSHHS Y (pa3y IOBHHUX CXOIIB 1 KUTBKICTh POCIHH Tiepes] 30upaHHsIM.

[Tpu BUBUEHHS e(peKTUBHOCTI IHOKYIIALIT TpernapaTaMy BCTAHOBJIEHO, 1110 Ha BapiaH-
Tax 3a nepennociBHOi iHOKymsmii bioinokymstaToM BTY-p criocrepiranacs Haitbinbma
KUTBKICTh cXOIiB — y Mexkax 805—-807 Tuc./ra; BoqHOYAC BUKOpUCTaHHS «Pi3omainy +
«PizoceliBy 3a0e3meumiio KUTbKICTh CXOAIB 13 moka3Hukamu 799-803 Tuc./ra mportu
KOHTpoI0 — 784—793 THc./ra.

HaiiBuini moka3HUKH MOJBLOBOT CXOXKOCTI HACIHHS OYyJIO BiAMIYEeHO HA JNIJSHKAX, J¢
3actocoByBau bioinokynsaut BTY-p: y copty I'pad —91,3%, Tpiaga —92,3%, ABpopa —
93,3%. Ilpu npoBeneHHI iHOKyAIIT HaciHHS «Pi3zonaita» + «Pi3oceiB» monpoBa cxo-
XKICTh 30inbInmIacs Ha 2,3%, bioiHokynsaToM BTY-p — Ha 2,9%.

BrxuBaHHs POCINH — BOXIMBHI MOKa3HUK. [HOKyIsIis HaciHHs BioiHOKyIsTHTOM
BTVY-p mMana HaliBUIIMIA TOKA3HWK BHXKUBAHHS pOoCivH i ctanoBuia 90,7%, o Ha 1,8%
OinTpIIe 32 KOHTPOJI.

OTxe, 3aCTOCYBaHHS MEPEANOCiBHOI 00poOKku HaciHHs «Pizonaitny + «PizoceliBy
ta bioiHokymsaTOM BTY -p 3a0e3meuye cpusTianBi yMOBH IS POCTY, PO3BUTKY, BIDKHU-
BaHHS POCITHH Ta (YOPMYBaHHS BHCOKOTIPOXYKTUBHUX ITOCIBIB.

BucnoBku. O1xe, Ha (OpPMYBaHHS T'yCTOTH, BUKHBAHHS Ta TPUBAIICTh Mixk{das-
HUX TIEPiOJiB BIUIMBAIOTh COPTOBI OCOOIMBOCTI Ta JIOCIHIKYBaHI €JIEMEHTH TEXHOJIO-
Tiif BUpoIIyBaHHs. MaKkcHUMabHA MOITBOBA CXOXKICTh — 10 91% — crocrtepiranacs npu
BukopuctanHi bioiHokynsuTa BTY-p Bin kommnanii «bTY-Lentpy». [Hokyna1is HaciHHS
CIIpHsi€ MMOKPAIIEHHIO CXOOCTI HACIHHSA y BCiX cOpTiB: ABpopa — Ha 3,5%, ['pad — Ha
1,4% Ta Tpiaga — Ha 3,3% MOPIBHSAHO 13 KOHTpoJeM. Haiikpalili MmoKa3HUKH CXOXKOCTI
croctepiranuch y copty Appopa. HaiimBuamie nmpoxomkeHHs MiK(asHHX NEepioiB
Oy7o0 B copTy ABpopa SIK Y PAaHHBOCTHIJIOTO COPTY. TaKoxX CITijl 3a3HAYHUTH, 110 1HOKYIISI-
I1is1 HACIHHS TIO3UTHUBHO CIPHsJIa Ha TPOXOKEHHSA MK(Da3HHUX MepiomiB.
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E®PEKTUBHICTb 3AXOAIB KOHTPONIO BYP’AHIB
Y NICNAXHUBHUX NMOCIBAX MPOCA 3BUYAUHOIO

Mapkoecbka O.€. — d.c.-2.H., npoghecop,

8.0. 3asidysaya, rpoghecop kagheOpu bomaHiku ma 3axucmy pOCIIUH,
XepcoHcbKull OepxasHull aepapHO-eKOHOMIYHUU yHisepcumem
Ayd4eHko B.B. — 0.e.H., npoghecop, YneH-KkopecrnoHoeHm
HaujioHanbHoi akademii azpapHuUx HayK YkpaiHu,

npoghecop kaghedpu bomaHiku ma 3axucmy pOCIIUH,

XepcoHcbKuli depxxasHuULl azpapHO-€KOHOMIYHUU yHieepcumem
CmeueHko I.I. — 0.¢pinoc.,

acucmeHm Kaghedpu bomaHiku ma 3axucmy pOC/IUH,

XepcoHcbKuli depxxasHuULl azpapHO-eKOHOMIYHUU yHieepcumem

Y ecmammi npedcmaeneno pesynomamu 00CaiodiceH s eheKmueHoCmi nicisacxo008020 6opo-
HY8auHA ma 2epOiyudie 0 KOHMpOmo Oyp AHI8 Y NICIANCHUBHUX NOCIBAX NPOCA 36UYAUHO20
(Panicum miliaceum L.). Yepe3 HU3bKy KOHKYPEHMHOCNPOMONICHICHb KYIbmypu y nepiod 6io
¢hazu cx00ig 00 uxody 6 mpyoKy, Oyp saHu 4acmo cmaroms Ha 3a6a0i OMPUMAHHA 3aNTAHOBAHO20
epooicaro. YV nicasidchusHux nocieax npoca 8 ymogax Ilieoennoco Cmeny Yrpainu nowupenns
PAauHIx apux 6yp auis, SIK Npasulo, € HE3HAYHUM, MOOi K 0B000bHI OOHOPIYHI Ul baeamopiyHi
6UOU CIBOPIOIOMb 3HAYHY KOHKYPeHyiio nocigam Kynomypu. OKpemoio epynoro, sika CmaHnosumy
CEePUO3HY 3a2pO3y MAUOYMHbOMY 8POJCAID, € OOHOPIYHI 31AKO8L OYp SIHU (MUt cusuti ma sene-
HULl, NPOCO NiGHAYE MOW0), KOHMPOLb AKUX HAO3BUYATIHO YCKAAOHEHUL Yepes iX OIono2iuHy ma
MOPPONO2IUHY CROPIOHEHICHb (3 POCIUHAMU NPOCA 36UHAUHO2O0.

Hocniooscenna nposoounu y 2023 poyi 6 ymoeax I «Kpunuysy, c. Ineyneys Xepcow-
coroi obnacmi. Haubinbw nowupenumu 6yp smwamu y ¢azy cxoodie (BBCH 12), kinvkicmo
AKUX KOMUBANACS 6 Medicax 610 7,4 0o 16,2 wm./m? 3anedicno 6i0 eudy Oyau: ambposis noIuHo-
aucma (Ambrosia artemisifolia L.), n0600a 6ina (Chenopodium album L.), wupuysa 3euyatina
(Amaranthus retroflexus L.), npoco nienaue (Echinochloa crus-galli (L.) Pal Beauv.) ma éuou
ocomie (Sonchus oleraceus L., Cirsium arvense L.). Cepeons 3a0yp sineHicmb azpoyerosy
npoca y pasy opmysanns 06ox aucmiie cmanosuna 74,5 wm./m’. Tleped s6upannam ypo-
acaro (BBCH 89) xinvkicme 6yp ‘awnie y eapianmi 6e3 3acmocy8ants 3ax00i6 KOHMpPOoo 3HAYHO
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soimvwunacy (139,3 wm./m)?, a pociunu npoca ne manu OOCMamMHIX MemMnie, CUuiu pocmy ma
2abimycy O npueHiYeHHs: pO36UMKY OYD 'AHI6 WIAXOM NPAMOI KOHKYpeHyii. 3acmocyeanHs nic-
JSICX0008020 OOPOHYBAHHSA pOMAYIHUMU DOPOHAMU eDEeKMUBHO 3MEHULYBANL0 3a0Yp SIHEHICMb
nocisgie npoca pociunamu Echinochloa crus-galli (L.) Pal Beauv. 3 16 wum./m’ y nepioo cxo0ié 00
3,1-6,8 wm./m? nepeo sbupannam yposicaio. Konmpons 00Hopiunux 060001bHUX | 6A2AMOPIHHUX
KOPEHenapocmKkosux 8udie 30MUCHIOBANU 6HeCeHHaAM 2epbiyudis y gazy 4—5 nucmkis y npoca.
Haubinvuy mexuiuny egpexmuenicmu ceped docniodcysanux npenapamie (88,8%) mae Jlonmpen
I'pano, BI (0,12 ke/ea), 3a uUKOpUCAHHI K020 POCIUHU NPOCA CHOPMYBATU MAKCUMATLHY 6DO-
acatinicmo — 4,24 m/2a, wjo nepesadcano KOHmponbHull eapianm Ha 2,75 m/za.

Knrouoei cnosa: npoco 3suuaiine, acpomexuiuni 3axoou, epoiyuou, 3a0yp auenicms, maca
1000 3epen, ypoorcaiinicme.

Markovska O.Ye., Dudchenko V.V., Stetsenko 1.1. Efficiency of weed control measures in
post-emergence common millet

The article presents the results of a study on the effectiveness of post-emergence harrowing
and herbicides for weed control in post-emergence millet crops (Panicum miliaceum L.). Due to
the low competitiveness of the crop from emergence to tillering, weeds often hinder the planned
harvest. In post-emergence millet crops in the conditions of the Southern Steppe of Ukraine, early
annual weeds are usually not widespread, while dicotyledonous annual and perennial species
create significant competition for the crop. A separate group that poses a serious threat to future
yields is annual grassy weeds (such as green foxtail and barnyard grass), the control of which
is extremely challenging due to their biological and morphological similarities to millet plants.

The study was conducted in 2023 under field conditions of a private enterprise “Krynytsia”,
located in the village Ingulets, Kherson Oblast. The most common weeds at the seedling stage
(BBCH 12), with quantities ranging from 7.4 to 16.2 plants/m’ depending on the species, were
common ragweed, lambsquarters, redroot pigweed, barnyard grass, and sow thistles. The
average weed density in the millet crop at the two-leaf stage was 74.5 plants/m°. Before harvest
(BBCH 89), the number of weeds in the control group without weed control measures significantly
increased to 139.3 plants/m?, and the millet plants did not have sufficient growth rates and vigor
to suppress weed development through direct competition.

Post-emergence harrowing with rotary harrows effectively reduced weed infestation by
Echinochloa crus-galli from 16 plants/m* at emergence to 3.1-6.8 plants/m’ before harvest.
Control of annual dicotyledonous and perennial taproot weeds was carried out by applying
herbicides at the 4-5 leaf stage of millet. Among the tested herbicides, Lontrel Grand, WG
(0.12 kg/ha) showed the highest technical efficiency (88.8%), resulting in millet plants achieving
maximum yield of 4.24 t/ha, surpassing the control variant by 2.75 t/ha.

Key words: common millet, agricultural techniques, herbicides, weed infestation, 1000-grain
weight, yield.

IMocTranoBka mpodaemu. Ilpoco 3Buyaitne (Panicum miliaceum L.) € HiHHOWO
KPYI’sSTHOIO Ta KOPMOBOIO KYJIBTYPOIO, SIKY MOJKHA BHPOIIYBaTH Yy MiCIHDKHUBHHX ITOCI-
BaX 3a YMOBH JIOCTaTHHOTO BOJIOr03a0e3MeUeHHs y MePiof CXO/IB, i IBUIIYIOYH TAKHM
YHHOM €KOHOMIUHY €()eKTHBHICTh BHKOpHCTaHHA piwmi [1, ¢. 113]. 3a ciBbu y mepmriit
a0o pyTii JeKal JUIHS HACIHHS Mpoca, MOTPAIUISIOYM B ONTHMAJIbHI TeMIepaTypHi
YMOBH, IIBUJIKO IPOPOCTAE, & POCIMHU B TONAIBIIOMY, 3aBISKH EKOJOTIYHIN IuTac-
TUYHOCTI Ta TMOCYXOCTIHKOCTI, 3/1aTHI c(opMyBaTH BUCOKiI Bpokai 3epHa [2, ¢. 113;
3, c. 48]. Brpara 3pomeHHs Ha XepCOHIIIMHI Yyepe3 MiApHB BiicbkoBUMH pd KaxoBchkoi
T'EC cTBOpuMIia cUTYyallito, KO ONaiH 3aJUIIMINCA MPAKTHYHO €AUHUM JIKEPEIOM
TIOTIOBHEHHS 3aI1aCiB BOJIOTH Y IpyHTI. OTKe, MONIYK HOCYXOCTIHKUX MPOIOBOIHIUX T
KOPMOBHX CLTBCHKOTOCIIONAPCHKIX KYJIBTYP HA CbOTOAHIIIHIH ICHD € BayKIIBUM 3aBJIaH-
HSIM arpapHoi Hayku. BizoMo, 1o KoxXHHUH piK y pi3HUX perioHax YKpaiHM € yHiKaJb-
HUM 32 CBOIMH ITOTOJHUMH yMoBamu [4, ¢. 11], oqHaK aHAI3yFOUH CEPETHIO KIIbKICTh
OMaiB y JIUMIHI Ha XEPCOHIIMHN, BCTAHOBIICHO, 110 32 OCTAHHI IT’SITh POKIB y Tepiox
32019 mo 2023 pp. 1eii noka3HUK KosnrBaBcs y mexax 41,5-120,0 mm (I'TK 1,15-1,53),
3a BuHATKOM 2019 p. (I'TK 0,08), ToMy oTpuMaryu cxXoau mpoca 3a MiCIsKHUBHOT CiBOH
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B LITOMY peanbHo. HacTynmHIM BaXJIMBUM aCHEKTOM y TEXHOJIOT1l BHPOIIYBaHHS ITic-
JSDKHUBHOTO TIPOCa € KOHTPOJIb KOMIDUIEKCY ITKOIOYHHHIX OpTaHi3MiB, SIKAH MpeacTaB-
nenuii itonaroreHamu, hitodaraMu Ta CereTaJbHOI POCIUHHICTIO [5, ¢. 22; 6, c. 65].
Aue K10 30yTHIKaMHU XBOPOO Ta IIKITHUKAMHU IIPOCO YPAKYETHCS i MOIIKOKY€ETHCS
B MCHIIIOMY CTYIICHI, IIOPIBHSHO 3 1HIIUMU CLIBCHKOTOCTIONAPCHKUMHU KYJIBTYpaMH, TO
Oyp’siHM Yepe3 HU3bKY KOHKYPEHTOCIPOMOXKHICTh KYJABTYpH y mepiof Bif ¢a3u cxo-
IiB 10 BUXOMY B TPyOKy 4acTO CTArOTh Ha 3aBajii OTPUMAHHIO 3aIJIAHOBAHOTO BPOXKAIO
[7,c. 6; 8, c. 13]. ¥ micispkHUBHEX MOciBax mpoca B ymoax [liBnenHoro Cremy Ykpa-
{HM MOLIUPEHHS PaHHIX spuX Oyp’ AHIB MEPEBAXKHO € HE3HAUYHUM, TOII SK TBOJOJIbHI
OIHOpiUHI i OaraTopivyHi BUAM CTBOPIOIOTH 3HAYHY KOHKYPEHIIIO ITOCiBaM KYJIBTYpH.
OKpeMoI0 TpyTIoIo, sIKa CTAHOBUTH CEPHO3HY 3arpo3y Mail0yTHEOMY BpPOXKalO, € OIHO-
piuHi 3makoBi Oyp’siHH (MHLIIM CH3UIl Ta 3eJdeHUi, MPOCO MiBHSAYE TOIIO), KOHTPOIb
SIKMX HAJ3BUYAHO YCKIIQJIHEHHUH yepe3 iX 61010Ti4Hy Ta MOp(OJIOTiYHY CIIOPiIHEHICTh
13 pOCIMHAMH Tipoca 3Bu4aiHoro [9, ¢. 150; 10, c. 187].

AHaJi3 ocTaHHiX JocailzKkeHb | myOaikanii. 3rigHO 3 IpUHIMIIAMU 1HTETPOBa-
HOTO 3aXHUCTY POCJIMH KOHTPOJb Oyp’sHIB B arpolleH03i Mpoca 3BUYAHOTO MOBUHEH
OyTH cpsMOBaHMIA Ha 3aMI00IraHHs IX MAaCOBOMY PO3BHUTKY, & Y pa3i MOSBH — Ha MOXK-
JUBICTh MIBUAKOTO OOMEXEHHS KiJIbKOCTI CereTaibHOI POCIMHHOCTI 10 €KOHOMIYHO
HEBIJYYTHOTO piBHA. MaKcHMaabHOI MapXHHAJIBHOCTI Ta €KONOTiuHOi edeKTHs-
HOCTI BiJ] BUPOIIYBaHHS MPOca, K 1 Oyab-sAKOi 1HIIOT CITbCHKOTOCIONAPCHKOT KYJIb-
TypH, MOXKHA JTOCATHYTH 3a PAIllOHAJILHOTO MOEIHAHHSA OpraHi3aliiHO-TOCHOoNap-
CBKOTO0, arpOTEXHIYHOTO, 010JIOTIYHOTO i XIMIYHOTO METOMIB KOHTPOJIIO IIKiIJIUBUX
OpraHi3miB, y T. 4. Oyp’sHiB [11, ¢. 228]. 3HUIIEHHS CXOAIB MPOCa MIBHIYOTO, MUIIIIIO
3€JICHOTO Ta CU30TO, SKi OJHOYACHO € pe3epBaTopaMi iH(pekiii 6aratbox OakTepi-
aJTpHUX 1 BIDYCHHUX XBOPOO, & TAKOXK 3aXUCT BiJl IKITHUKIB, CIPHUIIOTH MiJBULIICHHIO
MPOXYKTUBHOCTI POCIHH.

OnHUM 13 TOOBHUX METOJIB KOHTPOJIIO 3JIaKOBUX Oyp’siHIB € 3aCTOCYBaHHS JIOTIO-
CIBHUX OOpOOITKIB IPYHTY 3aJIs1 3HUILEHHS 3aMaciB )KHUTTE3MaTHOTO HACIHHS HebOaxa-
HOI POCIIMHHOCTI y BEPXHBOMY IIapi i MPOBEICHHS JTOCXOJOBOTO Ta MICISCXOIOBOTO
OOpOHYBaHb 3 METOIO 3HHIIECHHS MPOPOCTKIB Oyp’sHIB. 3a BUPOIILYBAHHS Y MiCISXK-
HUBHUX IOCIBaX Ha YUCTHX BiJ] CETE€TANBHOI POCIMHHOCTI MOJIAX CiBOY Mpoca peko-
MEH/IOBaHO MPOBOAUTH Y MONEPENIHBO HEOOPOOIEHUH IPYHT CTEPHBOBUMHM CiBaJIKaMHU
C3C-2,1 abo inmmmu 3Hapsaasamu (John Deere 1895, 1835, Amazone, Horsch, Lemken
TOIIO) Y ICHB 30UpaHHs OIEePEeTHHUKA, IO JO3BOJISIE BUKIIIOUNTH HU3KY TEXHOJIOTIIHIX
omepaiii 1 Ha 8—10 gHIB panime npoBectu ciBOy. Lle cnpuse miABHILEHHIO BPOXKaIO
KyneTypu Ha 0,5-0,6 T/ra [12].

Jlep>kaBHHUI PEECTp MECTUIUIIB 1 arpoxiMiKariB, TO3BOJICHUX I BUKOPUCTAHHS
B Ykpaini [13] dyepe3 mopiBHSIHO HE3HAYHI MOCIBHI IUIONII MPOCAa MIiCTUTh HEBEJIHUKY
KIJIBKICTB TepOinnAiB U1l KOHTPOJIIO ABOJOIBHUX OZHOPIYHUX Ta OaraTopiyHuxX Oyp’s-
HIB 1 MPAKTUYHO HE MICTUTh TPaMIHIIMIIB, AKi O TO3BOJSUIA 3HUIIYBATH 3JIAKOB1 BUIN
y mociBax KyasTypu. Tomy arpapii mig yac Bubopy npemnapary KOpUCTYIOTbcs abo CBi-
TOBHUM JIOCBiZIOM, a00 3aCTOCOBYIOTh T'epOillU/IM, 3apeecTpoBaHi Ha OMM3BKUX 3a Oio-
JIOTIEF0 W TaKCOHOMIYHOK MPHHAJCKHICTIO KYJIbTypax. BomHoyac pocnuHHM Ipoca
y TOJSIX, YACTHX BiJl CXOAIB 3JIaKOBHX Oyp’siHIB, 32 YMOBH (POPMYBaHHS LIiIJIBHOTO
arpoIreHo3y KylnbTypH y a3y cXomu-KyIliHHs, 371aTHi JOCUTh e(PEeKTHUBHO KOHKYPYBaTH
3 Oyp’sTHaMH POITMHHN TOHKOHOTOBi. CTOCOBHO JIBOJIOJIBHUX BHIIB Oyp’sHIB, TO CUTYyaIlis
3 HUIMH € JIeUI0 MPOCTILIO0, OCKUIBKY BHILE3ralaHui «/lepixaBHUMA peecTp...» MICTUTh
ACOPTHMEHT TepOiluIiB, Cepesl SKUX MOXKHA 00paTH HaiOLIb eeKTUBHI i JOIIIBHI
3aJIeKHO BHJI BUIOBOTO CKIIaay Oyp’siHIB B arpOIeHO3I.
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ITocranoBka 3aBaaHHsl. MeTa eKCIEPHMEHTY MOJsrajga y BU3HAYCHHI €(EeKTHUB-
HOCTI ITiCISICXOIOBOTO OOPOHYBaHHS Ta TepOIHIIB 1 KOHTPOIIO Oyp’sHIB Y TiCIISHK-
HUBHUX IOCIBaxX Mpoca 3BuyaiiHoro. JlocmimkenHs npooauin y 2023 poui B ymMoBax
IIT «Kpunanisy, c. Iarynens XepcoHChKOi 00acTi.

Cxema JTocitiy BKJIFOYaJIa aOCONIOTHUH KOHTpOnb (0e3 OopoHyBaHHS, Oe3 3acTo-
CyBaHHS repOiluIiB), KOHTPOJb (0e3 3acToCyBaHHS repOilUIiB) Ta NPOBEACHHS ITic-
JSICXOJJ0BOTO OOpPOHYBaHHS 3 HACTYIIHMM BHECEHHSM TepOinumiB y ¢aszy 4—5 nuCTKiB
KyabTypH (Tabmuns 1).

Tabmus 1
Cxema ngociiny
Bapiant Jitoua peyoBuna repoimuay HOpﬁi i];TTpaT’
KonTpons (abc¢.) - -
KonTpoins (6/0) - -
Ecrer 905, KE 2-6THJII‘CKCI/IJIOBI/.II71 edip .2,4-,/], 905 r/n, B 0.5
KHCJIOTHOMY ekBiBajieHTi 600 r/n ?
Arpocrap, PK 2-MeTuI-4-X10p(PEeHOKCHOLITOBOT KMCIOTH
JuMeTunaminza cine 500 1/71, y KUCIOTHOMY 1,2
exBiBasieHTi 410 r/n
Bbanten, PK ocHTa3oH, 480 r/n 2,0
Jlontpen I'pann, BI' | knomipaniz, 750 r/xr 0,12

*abc. — abcomomuuil, 6/0 — 6e3 06podKu.

IlonepeanukoM mpoca y gociifi OyB SUMiHb O3UMUH, MicisI 30UpaHHS IKOTO IIOTO
K HA (3 mekaza yepBHS ) IPOBOAMIIH CiBOY copTy TaBpilichke HOPMOIO 3,5 MITH CXOKHUX
HaciHMH Ha | ra y monepeaHbo HEOOPOOIEHUH IPYHT CTepHBOBOIO ciBankoto C3C-2,1
3 OJIHOYAaCHUM BHECEHHAM MiHEpalbHUX N00pHuB 103010 N P, . 3aknamanns nocrmimy,
CYIyTHI CIIOCTEPEIKEHHSI i OONIKH, BU3HAYCHHS €(hEeKTUBHOCTI TepOIillUIiB, TUCTISPCiii-
HU aHalli3 OTPUMAaHNX JaHUX BUKOHYBAIH 3TiTHO 3 3aralbHOBU3HAHIMHI METOIUKAMHA
[14, 15, 16]. 3a mepion Bix ciBOu (25 yepBHA) 10 30upaHHs Bpoxkato (20 BepecHs) cyma
omajiB cranoBuia 180 mm. 'TK y uepBHi cknanas 0,8, y munai — 1,15, y cepnai — 0,76,
y BepecHi — 0,30.

Po3MiteHHst AUISTHOK y TOCTiJIi CHCTeMaTUYHE, 3aTalibHa II0IIa OJHI€T TIITHKY —
30 m?, 06:1iK0BOT — 25 M?, MOBTOPHICTh — YOTHPHPa30Ba. OOIIK ypoxKaro MPOBOIIIH
BpPY4YHY LIUISIXOM Bi0OpYy CHOMIB y (ha3y MOBHOI CTUIVIOCTI 3epHa Ipoca 3a BOJIO-
rocti 14%.

BukJiajg 0cHOBHOI0 MaTepiaJjiy 10CJTiIKeHHs. 3T1IHO 3 JAHUMU IPOBEAEHOTO (iTOo-
CaHITapHOTO MOHITOPUHTY KOMIUIEKC CereTajlbHUX BUIIB cKiafaBcs 3 aMOpo3ii mosiu-
HonucTol (Ambrosia artemisifolia L.), xyaepsBis Codii (Descurania Sophia), mobonn
o101 (Chenopodium album L.), Tipuniii noiaboBoi (Sinapis arvensis L.), XpIHHHILI cMep-
mouoi (Lepidium ruderale L.), cypinuni 3Budaiinoi (Barbarea vulgaris L.), penbku
mukoi (Raphanus raphanistrum L.), maky nukoro (Papaver rhoeas L.), HeTpeOHu 3BU-
vaitHoi (Xanthium strumarium L.), cyxopedpuka JIbo3emniia (Sisymbrium Loeselii L.),
tanabany nonwsoBoro (Thlaspi arvense L.), mupuili 3Bu4aitnoi (Amaranthus retroflexus
L), mnockyxu 3BuuaiiHoi (Echinochloa crus-galli (L.) Pal Beauv.), nacnboHy 4op-
Horo (Solanum nigrum L.), ocoty poxesoro (Cirsium arvense L.), 0cOTy TOPOIHBOTO
(Sonchus oleraceus L.), 3nuaku kanaacekoi (Erigon canadensis L.) (puc. 1).
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Puc. 1. JJunamixa ma cmpyxmypa 3a6yp ssheHOCmi NOCigie npoca 36UtaiiHo20
3a 8I0CYmMHOCMI 3aX00i68 KOHMPOTIO

AHai3 ctaHy 3a0yp’sSHEHOCTI MOCIBIB poca CBIAYUTH MPO 3HAYHY 3aCMIUCHICTH
1oJIsl HAaCiHHAM Oyp’siHIB Ta KOPEHENAapOCTKOBUMH BUIAMH CETeTallbHOI POCIUHHOCTI.
Haii6inpm nommpennmu Oyp’stHaMu y dasy cxoxis (BBCH 12), KiTbKiCTh SKHX KOJH-
Bastacs B Mexax Bix 7,4 mo 16,2 mrr./m? 3a5e)xHO Bix BUAy Oyir: aMOpO3ist OJIMHOINCTA
(Ambrosia artemisifolia 1L.), nobona 6ina (Chenopodium album L.), mupurs 3Budaiina
(Amaranthus retroflexus L.), npoco miBHsue (Echinochloa crus-galli (L.) Pal Beauv.)
Ta BUIU OCOTIB (Sonchus oleraceus L., Cirsium arvense L.). Cepenns 3a0yp’ sHEHICTb
arporeHo3y mnpoca y ¢asy hopMyBaHHS JBOX JUCTKIB CTAHOBHUIIA 74,5 HIT./M?,

[epen 36upannsam ypoxaro (BBCH 89) kinbkicTh Oyp’siHiB y BapiaHTi 6€3 3acTocy-
BaHHS 3aXO0JiB KOHTPOIIO 3HAYHO 30UIBIINAIACH, & POCIMHHU MPOCca HE MaJld JIOCTATHIX
TEMIIiB, CUJIH POCTY Ta rabiTycy Ul NPUTHIYEHHS PO3BUTKY Oyp’sIHIB MIISIXOM MPSIMOL
KoHKypeHilil. Tak, moka3HUK 3a0yp’sIHEHOCTI JI0 KiHI Beretartil 3pic 10 139,3 mr./v?,
a YHCEJIbHICTh JJOMIHYIOYHMX BUIIB CTAHOBHIIA: aMOpo3ii monmHoaucTol — 27,6, modoan
6uoi — 18,5, mmpwuri 3BudaiiHoi — 16,7, miockyxu 3BU4aitHoi — 24,5 Ta BUJIB OCOTIB —
29,1 wr./m2.

3Bakaroun Ha HU3BKI TEMITH POCTY POCIMH IpOca y MOYATKOBHIU IIEpiof] BereTa-
1ii, Takuil piBeHb 3a0yp’IHEHOCT1 HETATUBHO BIUIMHYB Ha TYCTOTY CTOSIHHS KYJIBTYDH.
Sxuro Ha movarky Beretamii (BBCH 12) criBBigHOIIEHHST pociauH Oyp’sHIB 10 poc-
JIMH TIpoca cTaHoBWIO 1:5, To y ¢a3y nmocturanns 3epHa (BBCH 89) cmiBBimHOmEHHS
3aranbHOI KibkocTi Oyp’sHiB (139,3 mt./M?) 10 pocnun KynsTypu ctanoBmwio 1:1,1.

BcranoneHo, mo 3actocyBaHHs repOinuaiB y ¢aszy 4—5 TUCTKIB y mpoca edek-
THBHO KOHTPOJIIOBAJIO 3a0yp’ THEHICTh MOCIBIB, IPUTHIYYIOYH PO3BUTOK SK OJJHOPIUHUX
JIBOJIOJIBHUX, TaK 1 0araTopiYHUX KOpeHenapocTKoBUX BuAiB. CymapHa 3a0yp’ sHEHICTb
MOCIBIB KYNBTYpH y BapiaHTi 0e3 3acTOCYBaHHS TepOilMAiB IO 3aBEpLICHHS BereTa-
uii (BBCH 90) cranosuna 79,3 mt./M?, BOZHOYAC BHECCHHS NpEIapariB 3HMKYBAJIO
el MOKa3sHUK M0 aMOpo3ii MOJHHOIUCTIH 10 3,2-5,4 mT./M?, IUpHUI 3BUYaHIM —
1,1-3,0 twr./m%, no6oxi 6imiii — 2,5-4,5 mit./mM? Ta ocoty pokeBomy 10 1,8-6,4 mit./m?




3eMi1epoOCTBO, POCIMHHUIITBO, OBOYIBHHIITBO Ta OAIITAHHUIITBO |

|23

3aJIeKHO BiJ BapiaHTy AOCIHiAy. 3arajgbHa KiJIbKiCTh Oyp’siHIB 32 BUKOPUCTAaHHS repOi-
uny Jlourpen I'parn, BIT (0,12 kr/ra) cranosuina 8,9 mt./M%, mpemnaparis Arpocrap, PK
(1,2 n/ra) ta Ecrer 905, KE (0,5 n/ra) — 11,5-13,9 wrt./m? Bignosigso (puc. 2).

wir, /e’
¥ 276

25

20 18,5

Puc. 2. Bnaus 2epbiyudis na 3a0yp suenicmo nocigie npoca (BBCH 90)

Haiimenmry edextuBHicTh MaB rep6iuug banten, PK (2,0 n/ra), uepe3 BnacTuBHiA
HOMy KOHTaKTHHI MEXaHi3M JIii Ha pOCIUHU Oyp’siHiB, SIKHH HE BUKJIMKAB 3HAYHOTO
MPUTHIYEHHS BUAIB OCOTiB (TadI. 2).

Tabmu 2
TexniuHa epekTUBHICTH repOinuAiB NPOoTH 1BOAOJLHUX OYp’AHIB
y nmociBax mpoca, 2023 p.

BapianT ocainy Hopma Butpar, KiJIITKiCTB Texnil.ma
KT, J1/T Oyp’siHiB, IiT./M?> | edexTHBHICTD, %
Koutpons (6/0) - 79,3 -
Ecrer 905, KE 0,5 13,9 82,5
Arpoctap, PK 1,2 11,5 85,5
Banren, PK 2,0 19,3 75,7
Jloutpen I'pann, BI' 0,12 8,9 88,8

TexHiuHa €PEKTHBHICTb JOCTIDKYBaHUX repOiluIiB Oyaa TOCHUTh BUCOKOIO Ta 3Ha-
xofuiacs B Mexax 75,7-88,8%. HaitHmwxuy edexktuBHicTs MaB mpenapar banten, PK
(2,0 n/ra), Mo 3HOBY * TaKH MOSCHIOETHCSI KOHTAKTHUM MEXaHi3MOM JIii, a HAWBHIILY
(88,8%) — Jloutpen I'pang, BI' (0,12 xr/ra).

3a pe3ynbTaTaMu JOCHTIKEHHS BIUIMBY IiCISICXOJOBOTO OOPOHYBAaHHS Ha 3a0yp’s-
HEHICTB MOCIBiB Ipoca pocimHamu Echinochloa crus-galli (L.) Pal Beauv. BcTaHOBIIEHO,
1110 3a piBHS 3a0yp’siHeHOCTI 16 mT./M? y Iepioj CXO/IB KyJITyPH ITPOBEACHHS MOMeped-
HOro OOpOHYBaHHA pOTaliitHUMHU OOpOHAMU €(EKTUBHO 3MEHIIYBAJIO KiJbKICTh Ipoca
MiBHAYOTO 70 KiHIs Bererariii — 3,1-6,8 1mT./M?, BogHouac sk 6e3 1[bOro arpoTeXHIYHOTO
3axomy 3a0yp’stHeHicTh 3pocna 10 24,5 wr./m? maibke BaBiui mepeBuinyroun EITIIT
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1poro BuAy. HasBHiCTE Oyp’gHIB y IociBax Mpoca BIPOAOBXK BETETAIlil CyTTEBO MOTip-
IIyBajla TOKa3HUKH TPOXYKTUBHOCTI POCIUH, 3MEHIIYIOUH T'YCTOTY CTOSHHS POCIIHH
I0 30upaHHs KylnbTypu. Tak, 6e3 3aCTOCYBaHHS arpOTEXHIYHUX Ta XIMIYHUX 3aXOMiB
KOHTPOJTIO KiJIBKICTh POCIMH Mpoca Iepea 30MpaHHsM cTaHoBwia 165,5 mir./m2, Tomi
SIK y BapiaHTax i3 3aCTOCYBaHHSIM repOiMIiB e mokasHuk ckiaas 215,3-253,4 mr./m2.

Haii0inpma KimbKiCTh pOCTUH 30epiriacs 3a BUKOpPHCTaHHS TepOiummy JlonTpen
I'pann, BT (0,12 xr/ra). Y npoMy K BapiaHTi POCIHHHU IPOCa XapaKTepPH3yBaIHCs Kpa-
IIMMH TIOKa3HUKH TPOYKTUBHOT KyIIUCTOCTI (1,8 MPOAYKTUBHUX CTEOEN Ha POCIIHHY ),
macu 1000 HacinuH (8,1 r) Ta BiAMIOBITHO HAWOITBIIO KITBKICTIO 3epHA 3 OJHI€T pOC-
TuHE — 2,33 T, 10 MepeBHIYBaj0 KOHTPOJILHUI BapiaHT y 2,5 pa3u, Je BOHA CKiaia
0,93 r/pociuny (tabm. 3).

Tabmurs 3
BnumB rep0inuaiB Ha NOKa3HUKHM NPOAYKTUBHOCTI POCJHH mpoca, 2023 p.
{T);)c;}(:;z Brcora IIponykTHBHA Maca 31:[21?3
Bapiaut gocainy pOCJIMH, poiy . 1000 P
pocimH, KYUIHCTiCTh POCIIHHH,
5 M 3epeH, I
WT./M r
Kontpois (6/0) 165,5 111,5 1,0 5,8 0,93
Ecrer 905, KE 234,5 125,0 1.4 7,5 1,68
Arpocrap, PK 240,8 128,5 1,4 7,4 1,66
Banten, PK 208,4 130,0 1,2 7,1 1,36
Jlontpen I'pann, BT’ 265,1 140,1 1,8 8,1 2,33

3a pesyapTaTaMH JOCHTIKSHHS BIUIMBY 3aCTOCYBaHHS MiCISCXOMOBUX TepOiluIiB
Ha ypOXKaHHICTh MPOCa 3BUYAWHOIO BCTAHOBIICHO, 110 BPOXKAHHICTh KyIBTYPH 3aJIEKHO
BiJl BapiaHTIB IOCIIAy 3HAXOuIIacs Ha piBHi 2,56—4,24 1/ra. (puc. 3).

Tira
4,5
S~ 424

‘\\‘
e

35

T
2,5
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15
1

*HIP, 0,21 m/ea

Puc. 3. ¥poorcaiinicmo npoca 36unatinoeo 3anexcHo 6io eepdiyudis
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MakcumainbHy BpOXKaHHICTE C(OPMOBAHO 3a BUKOPUCTaHHs repbinuny JloHTpen
I'pann, BI' — 4,24 1/ra, mo nepeBaxaiio KOHTPOJLHUI BapiaHT Ha 2,75 T/ra. 3acTocy-
BaHH: rep6iuuaiB Ecter 905, KE, Arpocrap, PK Takox 103Bonuiio peanizyBaTu MOTEH-
IiaJ1 MPOXYKTUBHOCTI KyJABTYPH Ha BHCOKOMY piBHI — 3,4 1/ra; 3,51 T/ra, mo nepesa-
ka0 KoHTponb Ha 1,91; 2,02 T/ra BiAMOBIAHO.

BucHoBku. J[71s DiATPUMKH arpolieHoO31B Ipoca 3BUYaiHOr0 y HaJexHOMY (iToca-
HITapHOMY CTaHi Ta 3HI)KCHHS HETAaTHBHOTO BIUIMBY CETCTAIHHOI POCIMHHOCTI Ha MPO-
JYKTHBHICTB KYJIBTYPH CJI1JI IOEHYBATH arpOTEXHIYHI 3aX0I1 JJIsl KOHTPOJTIO 371aKOBUX
Oyp’sHiB (micisacxonoBe OOPOHYBaHHS) 13 3aCTOCYBaHHAM TepOilluAiB IPOTH JBOJONb-
HUX OJHOPIYHUX Ta OararopiuHux BuAiB. KpamiMu mokasHukaMy e(heKTHBHOCTI IPOTH
KOMIUIEKCY JTBOJIOJIBbHHUX Oyp’siHiB XapakrepusyBaBcs repOinun Jlontpen I'pann, BI'
Hopmoto 0,12 kr/ra 3a BUKopuctanHs y ¢a3y 4—5 JUCTKIB y KYJIbTYpH.
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E®EKTUBHICTb Ali PICTPEIYNIOKYUX MPENAPATIB
HA NPOLECU ®OPMYBAHHA MNPOAYKTUBHOCTI KAPTOMJI
B YMOBAX NMIBAEHHOI'O MNOJicCA YKPAIHU

MapueHrok 51.10. — acniipaHm,
IHecmumym kapmonnspcmea HauioHanbHoi akademii azpapHux Hayk YkpaiHu

Buxopucmanns peeynamopie pocnmy npu 6upousyeaHHi Kapmonii Modice cmamu eqexmueHum
3acob0M 0151 NIOBULYEHHSL BPONCAUHOCMI MA NOKpaweHHs akocmi 6ynv0. Ilpome, 014 ycniwiHo2o
BNPOBAONCEHHS YUX 3ACO0I8 Y NPAKMUKY HeOOXIOHO pemenbHO 00CAioumu ix 0it0 Ha KOHKPEMHUX
copmax ma y pisHux ymoeax 6upousyeaHHs.

Pesynomamu 0ocnioxcenw, ki 6y1o nposedeno enpodosdc 2020—2023 pokis ¢ Incmumymi
kapmonaspcmea HAAH (Kuiscoka obnacmu), c8iouams npo 6aiciugicms GUKOPUCIAHHSL pecy-
JISIMOPi6 pocmy 8 NOEOHAHHI 3 BUSHAUEHHAM ONMUMALLHUX CMPOKIE CAOIHHA OJisl NIOBUUJEHHS
YpodcauHocmi KapmonJi.

Y pezynomami 0ocniodicenns 6yno eusagneno, wjo GUKOPUCMANHS Pe2yliamopie pocny Cnpusio
He3HAUHII NPONOH2AYIT NPOXOONCEHHS MINCHAZHUX Nepiodié pochty | pO36UMKY POCIUH KAPMONILL
6i0 1 0o 7 0ib, 30inbuwennio kinbkocmi cmeben y copmy Mupocnaea na 11,3-20 %, Padomucis
na 10,4-12,8 %. Havieuwi nokaznuku niowi 1ucmko8oi nogepxui Kapmonii 6i03HaAueHo ) cepeo-
Hbocmuano2o copmy Mupocnasa 3a 0pyeozo cmpoky cadinus ma 06pooku 6ynw6 Kapmonnexcom
(2 ke/m) — 40,3 muc. m*/2a, y copmy Padomucav 3a nepuio2o cmpoky cadinns 06pobku 6yivo
Kapmonnexcom (2 xe/m) — 31,6 muc. m*/2a.

Hocniooicyeani pesynamopu pocmy RO3UMUGHO GNAUBANU HA Pi6eHb POMOCUHMEMUUHO2O0
nomenyiany i 3a6e3neuygany 3pOCManHs YUCmoi NPoOyKmueHoOCmi omocunmesy NnopieHAHO
3 konmponem Ha 11,1-13,8 %. B acpoxnimamuunux ymosax Iliedennoco Ioniccsa Yipainu naii-
BULYY NO3UMUBHY 0110 HA 8POICAUHICTNG KAPMONIL hoka3ag npenapam Kapmonnexc: ons copmy
Mupocnasa 3a cadinna 25-27 keimmus npupicm ypoosicaunocmi ckiaoae 5,5 m/ea (koHmponw
36 m/2a), ona copmy Padomuciae 3a cadinua 15—17 keimusa — 6,4 m/ea (konmpons 25,2 m/2a).

Omoice, BUKOPUCMAHHA Pe2YTIAMOPI6 pOCMY 8 NOCOHANHT ONMUMATLHUMU MEPMIHAMU CAOTHHS
Moodice 6ymu epekmueHuM Memooom 01 ROKPAWeHHs. NPOOYKMUBHOCIE KAPMONJII.

Knrouoei cnosa: xapmonns, pecyismopu pocmy, CmpoKu cadinisi, nIowa IucmKo80i nogepxi,
yucma npoOyKmMuHicms pomocunmesy, yportcaiHicme.

Martseniuk Ya.Yu. Effectiveness of the effect of growth-regulating agents on the processes
of potato productivity formation in the conditions of the Southern Polissya of Ukraine

The use of growth regulators in potato cultivation can be an effective means of increasing
yields and improving tuber quality. However, for the successful implementation of these measures
in practice, it is necessary to carefully study their effect on specific varieties and under different
growing conditions.

The results of research conducted during 2020-2023 at the Institute of Potato Research NAAS
(Kyiv region) show the importance of using growth regulators in combination with determining
the optimal planting time to increase potato yields.

As a result of the research, it was found that the use of growth regulators contributed to a
slight prolongation of the interphase periods of growth and development of potato plants from 1
to 7 days, an increase in the number of stems in the variety Myroslava by 11.3-20%, Radomysl
by 10.4—12.8%. The highest indicators of the leaf surface area of potatoes were observed in the
mid-ripening variety Myroslava during the second term of planting and treatment of tubers with
Kartoplex (2 kg/t) — 40.3 thousand m*/ha, in the variety Radomysl during the first term of planting
and treatment of tubers with Kartoplex (2 kg/t) — 31.6 thousand m*/ha.

The studied growth regulators had a positive effect on the level of photosynthetic potential
and provided an increase in net photosynthetic productivity by 11.1-13.8% compared to the
control variant. In the agroclimatic conditions of Southern Polissia of Ukraine, the highest
positive effect on potato yield was demonstrated by Kartoplex: for Myroslava variety planted
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on 25-27 April, the yield increase was 5.5 t/ha (control variant 36 t/ha), for Radomysl variety
planted on 15—17 April — 6.4 t/ha (control variant 25.2 t/ha).

Thus, the use of growth regulators in combination with optimal planting dates can be an
effective method for improving potato productivity.

Key words: potato, growth regulators, planting dates, leaf area, net photosynthetic
productivity, yield.

IHocTanoBka npodaemMu. KapTomisipcTBO € OAHUM 3 HAPIKHUX KaMEHIB CBITOBOTO
CLIBCBKOTO TOCTIOApCTBA, OCKUIBKH OylnbOH CIYTyIOTh OCHOBHUM JDKEPEIOM ki JuIs
COTEHb MIJILHOHIB JtofieH Y BcboMy cBiTi. CLIBCHKOTOCIIONAPChKE 3HAYCHHS KYJIBTYPH
KapTOILTi, SIK OZHI€T, IKi HAUOUIBII MHUPOKO BUPOILIYIOTh Ta CIIOKUBAIOTh, IMiIKPECIIIO-
€THCSI TUM, III0 BOHA € YETBEPTOIO 332 BEIUYHMHOKO MPOJOBOILIOI0 KYJIBTYPOIO Y CBITi
MICJIS KyKYpYy/I3H, MIIeHHUIT Ta prucy. CBITOBa KapTOIUISTHA TPOMHCIIOBICTD HE JIHIIE TTi-
TPUMYE KUTTEAIIBHICTD (pepMepiB, ajie i Bilirpae KIIOYOBY poJib y 3a0e3MeueHHi mpo-
JIOBOJIBYOT OE3TEKH, XapuyBaHHs Ta sSIK eKOHOMIYHUH TOBap. Y MPOAOBOIBEIOMY OanaHci
VYKkpaiHu MpoxyKiis KapTOILUIIPCTBA MOCIiTae APYTY CXOAWHKY 1 € MPAaKTHYHO €JHHOIO
rajy33i0 a arpolpOMHUCIOBOMY KOMIUIEKCI, pidHi 00CATH BUPOOHHIITBA SKOi iICTOTHO HE
3MIHIOBAJIUCh BIPOJOBXK OCTaHHI ACCATUIITH (32 BUKIFOUeHHIM 2022—-2023 pokiB).

OYHKIIOHYBaHHS Taldy3i KapTOIUIAPCTBA, SIK BUCOKOC(PEKTHBHOI, MOTpeOye BHpi-
IICHHSI KOMIUIEKCY PSly CKIQJHUX 1 BAXKIIUBUX MPOOJIEM K MPAKTUYHOTO, TaK 1 Hay-
KOBOTO piBHS. B meprry uepry 1me CToCyeThes: MiABUIICHHS YPOXKAHHOCTI 1 IKOCTI Kap-
TOILTI 3 METOI0 HACHYCHHS PHHKY. BUKOpPHCTaHHS BHCOKOSIKICHOTO HAaCiHHS KapTOILTi
HOBUX COPTiB; HOBITHIX TEXHOJOTiH BHPOIIYBaHHS; CUCTEM 3eMJIEpPOOCTBA, 3aXHCTY
pOCIUH, AKiCHOTO 30epiraHHs 1e (hakTopH, IKi 3HAYHOIO MipOIO JO3BOJIIOTH PO3KPUTH
TCHEeTHYHHH MOTEHIIIa)I KAPTOILTI Ta MiABUIIYIOTh aJalTHBHY 34aTHICTH IO HECIIPHST-
JIMBUX YMOB CEPEIOBHIILA. [lepcriekTHBHUM y CyJacHHX TEXHOJIOTiSX € 3aCTOCYBAHHI
PETYISTOPIB POCTY, MleO,Z[O6pI/IB AQHTHUCTPECAHTIB, 10 aKTHBYIOTh pOCTOBl mporecu
Y POCIHHH Ta peBOJIIOLIIOH13YIOTB CIIOCOOHM TOI0JIAHHS CTPECOBUX CUTYaIiH [1, c. 864]

AHaJti3 ocTaHHIX J0c/TiKeHb i myOuikamniii. CydacHe KapTOIUIIPCTBO Ma€ BUPILIY-
BaTu MpoOJIeMH, ITOB’s3aHi 31 3MIHOIO KJIIMATY, 3pOCTAI0YMM TOMTUTOM Ha CTIHKI METOIN
BEJICHHS CLITBCHKOTO TOCIOIAPCTRA Ta BOJIOLIIEI IITAMIB MAaTOTeHIB [2, ¢. 465—466]. Taka
CHTYaLlisl BU3HaYa€e HEOOX1AHICTh MONTYKY HOBHX IIIAXIB i CIOCOOIB ITiABUIICHHS TPOAYK-
TUBHOCTI KapTOILTi Ta IKOCTI 11 MpoayKIIii. B iIHTEHCHBHUX TEXHOJIOTIsSX BUPOIIYBaHHS Kap-
TOIUTL, IOPSAA 3 OCHOBHUMH, TPAIULIHHUMHU arpo3axoJaMu, OIHUM 13 HaHOLIbII BarOMUX
pe3epBiB MiIBUILEHHS YPOXKAMHOCTI € 3aCTOCYBaHHS PETYIATOPIB POCTY POCIHH. IX 3acTo-
CYBaHHS J1a€ MOKJIMBICTB HIIECTIPSIMOBAHO PETYIIIOBATH BaXKJIHBI IIPOLIECH B POCTHHHOMY
OpraHi3Mi, O1JIbII TOBHO peai3oBYBaTH MOTEHIIIHHI MOXIIUBOCTI copty [3, ¢. 3-5; 4, ¢. 93].

UncenbHUMHU TOCIIHPKEHHSIME BCTAaHOBJICHO, 110 €(hEeKTUBHICTh PETYISATOPIB POCTY
POCITUH B IMOJILOBUX YMOBAaX BU3HAUAETHCS, B TIEPIITY Yepry, O107I0TiYHUME 0COOINBOC-
TIMU COPTIB [5, ¢. 29-31; 6, ¢c. 01567; 7, c. 375-376].

BaxmuBUM acrieKToM Jii CTUMYISITOPIB POCTY € MiBHUIIEHHS CTIHKOCTI IO HECTIPH-
STIUBHUX (DaKTOPIB CepelOBHINA — BUCOKHMX 1 HU3BKUX TEMIIEpaTyp, HecTadi BOJIOTH,
(hiTOTOKCHYHOT Ail MECTULUAIB, YParKeHHS XBopo6aMH 1 mkigaukamMu. Kpim Toro, 3a
BUKOPUCTAHHS permeTopu; POCTy MOCHITIOETHCS iIHTEHCHBHICTh q)OToanTe3y, MIPHUCKO-
PIOETHCSI YTBOPEHHS 1 HAIXOKCHHS JKUBIIIBHUX PEUOBHUH 3 JIUCTKIB, IPH EOMY 301JTb-
HIYEThCA 1X HAKOMUYEHHS B FOCMOAAPCHKU LIHHUX OpraHax — Oynp0ax i, Ik pe3yJsbTar,
CIIpHsi€ 3pOCTaHHIO ypokaiHocCTi KapTomi [8, 102—-104; 9, c. 98-103].

3 KOXKHHUM POKOM 3pOCTa€ KiJIbKICTh HOBUX PETYIATOPIB, TOMYy BUHHKAE HEOOXin-
HICTH O1IBII MMTUOOKOTO Ta AETaJbHOIO BUBYCHHS MEXaHi3MYy iX Jil Ha POCIHMHU, BU3HA-
YeHHs OLTBII pallioHAIFHIX Ta e(EeKTUBHUX MPHUHOMIB iX 3acTtocyBanus [10, c. 19-22].
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BukopucTaHHS peryiasTopiB pocTy IPU BUPOIIYBAHHI KapTOILII MOXE CTaTh edek-
THBHUM 3aC000M JUTSI IIJIBUINICHHS BPOXKAHHOCTI Ta TOKpaIlIeHHs skocTi O0yib0. [IpoTe,
JUISL YCIILITHOTO BIPOBAKEHHS LUX 3ac00IB y MPaKTHKY HEOOXiAHO peTenbHO OCIi-
JUTH X JiF0 Ha KOHKPETHUX COpPTax Ta y Pi3HUX YMOBax BHUPOIIYBAaHHS. Y TOUHCHHS
cnieri(iky JIii peryIsaTopiB pOCTY B 3aJICXKHOCTI BT BUAY 1 COPTY KapTOILIi, a TAKOX
ONTUMAJBHUX HOPM i CITOCOOIB 3aCTOCYBaHHS, € BAKIMBUMH 3aBIAHHIMU 11 HAYKO-
BUX JIOCIiKeHb. JleTanbHe BUBUCHHS BIUIMBY PETyJISITOPIB POCTY Ha (hizionoriuHi mpo-
IIECH KapTOILIi JIOTIOMOXKE PO3POOUTH PEKOMEHaIlii MO0 ONTHMAIBHUX METOMIB 1X
BUKOPHUCTaHHS. Pe3ylbTraT Takux JOCHIKEHb 1 po3po0Ka BiAMOBIIHUX PEKOMEHIAIlii
OyAyTb KOPUCHHMH JUIS CUTBCHKOTOCIIOAAPCHKUX MiANPHEMCTB YKpPAiHH, JO3BOJISIOUN
iM e(heKTUBHO BHKOPUCTOBYBATH CY4acHi OI0CTUMYIIATOPH JUIS TMiJBUINCHHS BPOXKaki-
HOCTI Ta sIKOCTi Kaprori. Lle Moxke crpuaTu 3011bIIEHHIO TPOAYKTUBHOCTI Ta KOHKY-
PEHTOCIIPOMOXHOCTI YKpaiHCHKOTO arpapHoro cexropy [11, c. 83; 12, 76-77].

IocTanoBka 3aBaaHHs. MeTO0 HalmIMX MOCITIKCHb OYyJIO0 BHBYUTH €(EKTHUB-
HICTb 3aCTOCYBaHHS OilompemnapaTiB Ta iX BIUIMB Ha PICT, PO3BUTOK 1 BPOXKAHHICTh
KapTOIUIi 3a Pi3HUX CTPOKIB CaAiHHA. MaTepiajaoM ISt IO CTiIKEHb CIIyTYBAIH COPTH
KapTOILIi ceNeKii [HCTUTYTy KapTOIUIIpCcTBa — PAaHHBOCTHUININH copT Pagomucis ta
cepennbocturinii Mupocnasa. Jlocnign 3aknaganu BopomoBx 2020-2023 pokis
B lHcTHTyTI KapTomuapcTBa (cMT Hemimaese, KnuiBcbkoi 0011.). 3akmamaHHs I0CIHTi-
JIiB, OOJIIKM Ta CITOCTEPEKSHHS TPOBOIAMIIN BIIIOBITHO J0 3arabHONPUHHATOT METO-
nuku [13, ¢. 294-335].

[pyHT mOCHimHOI MiNSHKM — JIETKWH JE€PHOBO-TIA30NUCTHH. B opHOMy Imapi
(020 cm) rpynty Mictuthes rymycy — 1,59-1,84 % (3a Twopurum); pH compoBoi
BUTSDKKH — 4,3—4,6; rigponiTuyHa KUCIOTHICTH (3a Kanmenom) — 3,5-3,9 Mr. — ekB. Ha
100 T rpyHTY; BMICT JIETKO TiJpoiizoBaHoro azory — 8,1-9,8 mr/100 r rpynty (32 Kop-
Hbi1IOoM), pyxomoro dochopy (3a Kipcanoum) i kaiito (32 MacioBor) —BiAIOBITHO
6,5-13,8 Ta 8,0-12,6 mr Ha 100 r rpyHTY; CTyIiHb HACUYEHHS OCHOBaMU — 75,8—82,0 %.

[MoBropHicTh mociimy — TpUKparHa. Po3MillleHHS BapiaHTIB PEHIIOMI30BaHE.
3aranpHa HociBHa mioma gociixy — 0,28 ra, o6ikoBa mioma JUITHKA — 22,5 M2,

CxeMo10 fociiy nepeadaueHo HaCTyIHI BapiaHTH:

®axtop A — copru kapromii: Al — Pamomucns (panniif). A2 — Mupocnasa
(cepemHbOCTHITIH).

®aktop B — crpok caminnsa: Bl — mepummit (13-15 ksitHsa), B2 — apyruii
(25-27 xBitH#), B3 — Tperiit (7-9 TpaBHs).

®daxTop C — BHECECHHS PETYIIATOPIB POCTY Ta aHTHCTPECAHTIB:

C1 — xoHTpOINB — 00IpHCKyBaHHs Bogoio, C2 — ditocyoTmn (1 /ra) — oOmpucky-
BaHHS Oynb0 MmiJ Yac caliHHS + M03aKOPEHEBO JIBa Pa3H BIPOAOBXK Bereranii y ¢asu
OyTonizanii Ta kBityBanHsa, C3 — [HTpa Cerm® (2 Kr/ra — oONPHCKYBaHHS MMO3aKOpe-
HEBO J[Ba pa3y BIPOAOBXK Bererauii y ¢asu OyToHizauii Ta kBitryBanHsa, C4 — Kapro-
uIeKC — (2 Kr/T — oOmpHcKyBaHHs Oy/ab0 i yac cafiHH).

Brponomx BereramiitHoro mepiomy MpOBOIMIM (PEHOJIOTIYHI CIOCTEPESIKCHHS 32
pOCIMHAMHU, BU3HAYaJM T'YCTOTY CTOSIHHA POCIWH, BUCOTY POCIHH, KUIBKICTh cTeben
y KyIi Ta Macy Oyib0.

CraructuaHy 0OpoOKy eKCIIEpUMEHTANBFHUX JAHUX IPOBOIMIH 3 BUKOPHCTAHHSIM
KOMIT'F0TepHO1 nporpamu Statistica 6.0 [14].

Buknax ocHOBHOro marepiany aocailskeHHs. PicT 1 po3BUTOK KapToIuli 3Ha-
XOIUTBhCS B TICHIN 3aJIe)KHOCTI BiJl TIOTOIHUX yMOB. KapToruis — KynsTypa momip-
HOTO KJIiMary, cepefHsl TeMIlepaTypa IpyHTy y mepioJ pocTy Oynb0 moBHHHA OyTH
17-18 °C, moBitps 20-23 °C, a pisuuns temreparyp aHs i Houi y Mexax 10—12 °C. st
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ONITHUMAJBHOTO POCTY 1 PO3BUTKY KapTOIUIi KITBKICTh ONaJiB 3a Mepioj Bereralii mae
cxiiagaru He menire 300 mM.

MerteoposoriuHi yMOBH Y Hepiof] mpoBeaeHHs qociimkensb (2020-2023 pp.) xapak-
TEpU3YBAINCH PI3SHOMAHITTAM SIK 32 TEMIEPaTypHUM PEKHMOM, TaK i 3a BoJorosades-
MIEUYEHHSIM BIIPOJIOBXK Iepiopy Bereraiii. BiqMideHo 3Ha4HI KOJIMBaHHS y (a3l pocTy
1 pO3BUTKY KYJBTYPH.

CepenHe 3HA4YCHHS TiAPOTEPMIYHOTO KOE(]ILi€HTYy BIPOIOBXK BEreTaliifHOrO
nepiony kapromii B 2021 pori cBimuuthk npo cinadky nocyxy (I'TK = 0,92). Toni sk,
y 2022 poui 3nauenHs ['TK — 1,01, mro Bkasye Ha qocTaTHBHO 3a0e3Me4eHuil BOJIOTO0
nepiox Beretanii kapromii. Y 2023 p. — cepenniit piBers nocyxu (I'TK = 0,58). Anamniz
BEreTaliiiHoro MepioAy KapToIuTi 3a IeKaJaMu POKIB J0CIIIKSHb BKa3ye Ha POMIXKKA
3 BHUCOKHMM DIBHEM IOCYXH, Jl€ 3Hau€HHs TiApOTEPMIUYHOrO KOE(illiEHTYy CTaHOBHTH
mernie 0,4, HaBiTh 3HKYIOUHCH 10 piBHS 0. Taky cuTyaliio criocTepiraiu BIPOJOBK
yCiX pOKIB JOCHIKeHb. 30KkpeMa, y 2020 polti — y ApyTii Jekanax 4epBHS 1 JIUITHS, TIep-
i, apyrii nexagax ceprus, y 2021 poui — y Apyriil Aekaji 4epBHS 1 CepIHA, TPeTii
nexani mumHs; y 2022 pormi — y mepiii i ApyTiit Kekafax 4epBHS, TPETil AeKaal JAIHS
i ceprast; y 2023 porii — y TphOX JeKaax TpaBHs, y APYTiil JeKai JIUITHS, IpYyTiid 1 Tpe-
Til nexagax ceprHs (tadm. 1).

Tab6muns 1
Junamika rigporepmiunoro koediuienra (I.T. CesnsininoBa) 3a BererauiiiHuii
nepion kapromiai B nepion 2020-2023 pp.

KBiTeHb TPpaBeHb YepBEeHb JUINEHb cepneHb X

tjuo|m| 1 |ofm|r |ofm|r1r|ojm|r1[no]|m
2020 pix

0 [02]24]63[46]|58[24]02[07][05] 0 [1.6] 0] 0]05]149
2021

13/03]03[06|15][32]17]02[05]08[08] 0 [24][02]17]1,13
2022

00 ]20]0 o02][22]03[02]2 [11]29]01]17][05]03]131
2023

38/ 0 12/ 0] oo o8|12]07]06[02[07]09] 001058

3Ha4yHEe KOJMBaHHS NOTOJHHX YMOB Y POKH JOCIIJDKEHb Oe3nocepeHbo BinoOpa-
JKaJoCh HA AWHAMIll pOCTOBUX MpPOIIECciB, (hopMyBaHHs Oynb0 KapTOIUTi Ta KiHIIEBOMY
PiBHI BpOXKaHHOCTI.

JlocnipkeHHAMU BCTaHOBIICHO, TTO3UTUBHUI BIUUB npenapariB ditocyotun InTpa
Cemn® Tta Kaproruiekc Ha picT i pO3BHTOK POCIHH KapTOIII COpTiB Mupocnasa Ta
Pagomucie 3a pi3HUX TEPMIHIB CaIiHHS.

IIpu npoBeneHHi 00:ikiB OyJI0 BCTAHOBJIEHO, IO 32 OJHAKOBUX IPYHTOBUX Ta KJIi-
MaTUuHUX yMOB DIiTOCYOTHS HE BHSBUB BIUIMBY Ha TCPMiH MOSBU TOBHHMX CXOJIB.
B manoMy BapiaHTI crOCTepiraiy BiJCTaBaHHSA Ha 1 JOMy B MOPIBHSHHI 3 KOHTPOJIEM.
IIpore nacranHs iHmWUX (a3 po3BUTKY MiA BIIMBOM DiTocyOTHiy BinOyBanoch Ha
5—6 nmHIB mi3HIIIe, HIX Y KOHTPOJIBHOMY BapiaHTi.

MOXITHBO, 116 MOYKHA TPAKTyBaTW TaKUM YUHOM, IO IpuU 0Opodmi Oyas0d mepen
cafiHHAM po3unHoM DitocyOTmity BinOyBaeThCsl 3HATTA aMiKalbHOTO JTOMiHYBAaHHS.
AmikanpHe TOMiHYBaHHS POSBISIETHCS B 3MiHI PyXY IMIPUPOIHUX CHAOTCHHIX TOPMOHIB
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MDK BEpXHIMH 1 HIDKHIMH BiYKaMH Ha Oynb0ax, a TAaKOXK MiX MOJSIPHUMHU OpyHBKaMu
y BiUKaX, IO 3pPEINTOI0 IPHU3BOAUTH O IMOCHICHHS 3POCTaHHS KOPEHEBOI CHCTEMH
i popMyBaHHS OLTBIIOT KUTBKOCTI cTE0EN, 1 K HACHIIOK YCiX HUX MPOIECIB 301IbIIY-
€THCSl HA/I3€MHA YaCTHHA POCIMHH KapTorwli. Ha mi mporiecu BUTpadaeThes gac, TOMy
BiJIOyBa€ThHCS 3aTPHMKA Yy TIOSBI MIOBHUX CXOMiB. [IpoTe Hanai 1ei mpoiec 3aTpUMKH
KOMIIEHCYBABCS IHTCHCUBHIIIUM 3POCTaHHIM POCIHH 1 IPU3BOAUB JO LIBUIIOTO BUTIE-
peKEHHS HaCTaHHS iHIMX (a3 po3BUTKY (OyTOHI3aIl] 1 KBITyBaHHSA).

IepencamueHa 00poOka Oyip0 KapToIuli coptiB Pamomucib Ta Mupocnasa nperna-
parom KapTomnekce cnpusiia akTUBallii poCTOBUX MpoleciB. Y (a3y Mo4aTKy CXOHiB ix
KIJIBKICTB y paHHBOTO COpTy Pamomuciib nepeBuiyBata KOHTpois Ha 1621 % 3anexxHo
BiJl CTPOKIB cafiHHs, y copTy Mupociasa BinnoBiqHo Ha 18-22 %.

BcraHoBieHO He3HaYHY MPOJIOHTAIlI0 MPOXO/PKEHHS MDK(a3HUX TEPIOAiB POCTY
1 pPO3BHUTKY POCIIHH BiJl 3aCTOCYBaHHS Pi3HUX CTUMYIISATOPIiB pocTy. CIift 3a3HAYNTH, 110
TPHUBAICTH (PEHOJIOTIUHUX (a3 COPTIB KAPTOILII 3ajie)kasa B IEePIIy Yepry BiJl COPTOBUX
ocobnuBocTelt Ta TepMiHiB caainns (Tabm. 2).

B cepenabOMy 32 pOKH JOCHTIIKEHD PETYISTOPH POCTY 3a0e3MedyBai CTHMYIIO0-
gmif epexT hopMyBaHHS HAI3eMHOI MACH, JIMCTKOBOI IIOBEPXHi, UUCIa CTe0e Ta IUCTOT
nponyKTuBHOCTI hotocunTtesy (UI1D). BcranoBneHo, 110 3a MEPIIOro TEPMiHY CaJiHHS
KiJIBKICTB cTeben y copTy MupocnaBa Ha KOHTPOJBHOMY BapiaHTi cTaHOBMIIA 4,3 1mT.,
a B IHINMX BapiaHTax KoyimBanacs Bix 4,8 mo 5,1 mrt Ha pocnuny. Halikpamum OyB
BapiaHT i3 3acTocyBaHHIM DiToCyOTHIY: OOIpHCKYBaHHS OyNIb0 3a cafiHHS 1 B Iepiox
Bereramii — 5,1 crebe.

Tabmnurs 2
BnumB peryasitopiB pocty Ha TpuBadgicTh ¢geHosoriunux ¢ga3 copTiB KapToILi,
cepeane 2020-2023 pp.

KinbkicTs ai0 Bix caginns go:
Bapi Cxonis | ByTonizanii | KBityBanHus | Binmupanus
apiant .
CTpoxu caginus
123|231 ]2]3]1]2]3
c. Pagomucns
KonTponb 25 | 24 | 21 | 47 | 41 | 39 | 60 | 54 | 51 [ 107 | 105 | 99
ditocyOTmn 26 | 25 | 22 | 48 | 41 | 40 | 60 | 53 | 52 | 109 | 106 | 100
Iarpa Cemn 25 | 24 | 11 | 47 | 42 | 41 | 61 | 55 | 52 | 110 | 106 | 101
Kapromnekc 23 | 22 | 18 | 49 | 43 | 42 | 63 | 56 | 54 | 112 | 110 | 102
¢. Mupocnasa
Kontpons 31 | 29 | 25 | 61 | 52 | 50 | 69 | 59 | 54 | 115 | 110 | 106
ditocyoTun 33 | 31 | 27 | 62 | 54 | 51 | 71 | 60 | 52 | 117 | 112 | 107
Iarpa Cenn 31 | 29 | 25 | 62 | 55 | 53 | 73 | 62 | 52 | 118 | 112 | 109
Kapromnexc 30 | 28 | 22 | 64 | 57 | 56 | 75 | 53 | 51 | 121 | 116 | 111

B cepeqHbOMY 32 POKH JOCIIIKEHb PEryJIATOPU POCTY 3a0e3IeuyBali CTUMYJIFOK0-
quii eekT HopMyBaHHS HAJ3EMHOI MacH, JJUCTKOBOT MOBEPXHI, YMCIa cTeOeN Ta YUCTOT
npoxayktuBHOCTI hotocunTesy (UI1d). BeranoBieHo, 1110 3a mepIioro TepMiHy caliHHA
KiJIBKICTB cTeben y copTy MupociaBa Ha KOHTPOJIBHOMY BapiaHTi cTaHOBMIIA 4,3 T,
a B IHINIMX BapiaHTaxX KoimBanacs Bix 4,8 mo 5,1 mr Ha pocnuuy. Halikpamum OyB
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BapiaHT i3 3acTocyBaHHIM DiTOCyOTHIY: OOIpHCKyBaHHS Oy/b0 3a cafiHHS 1 B IIepion
Bereramii — 5,1 crebe.

¥ copry PagoMucine BapiaHTH TeX Pi3HHINCH 332 MOKA3HUKOM CTEOIOCTOIO 1 CTaHO-
Buin 3,8—4,1 1mT. cTeben Ha pOCINHY, Y IbOTO COPTY BHIUININ BA BapiaHTH 3 HAHO1JIb-
1010 KiNbKicTio cTeben ditocyorm i Kaprormieke — 4,1 1mT. Ha poCiHHY.

3a apyroro TepMiHy caliHHS y copTy MupociaBa Ha KOHTPOJi BiAMiueHO 4,5 mIT.
ctebe, B iHIIMX BapiaHTaX BEJIMYMHA KOJMUBaIach Bix 5,1 mo 5,4 mt. Halikpamii mokas-
HUKHW MaJld BapiaHTH 13 3acTocyBaHHsAM Ditocyotni Ta Kapromneke 5,3—5,4 creben Ha
pOCIUHY.

VY copry Pagomucns kinbkicTe creben Ha KoHTpoui Oyna 4,3 mT., a Ha BapiaHTax
3 BUKopucTaHHsIM Kaprormekc — 4,6 mT., 32 BUKopucTanHus OiTocyOTHI KiBKICTh CTe-
Oen cranoBuia 4,5 WIT.

Bcranosneno, 110 3a 1pyroro TeleHy cajiHHA OBy KUTBKICTD CTEOIMCTORO oTpH-
MaHO 32 paxyHOK 30iNbIIEHHsS ONafiB i MiIBUIICHHS TEMIIEPATypH IIOBITPS B Mepiox
CXOZIB 1 PO3BUTKY POCJIHMH KapToIUTl. Buxonsuu 3 BHIle 3a3HAYEHOTO MOXKHA 3pOOHUTH
BHCHOBOK, III0 TEMIIEPATypHUH PEXUM 1 KUTBKICTh OMaiB CyTTEBO BIUIMBAE HA PiCT
1 PO3BHTOK KapTOILII.

3a TpeThoro CTpoKy camiHHsg (7-9 TpaBHsS) BiAMiu€HO 3MEHIIEHHS KiJIBKOCTI CTe-
0eJ1 MOpiBHAHO B IEPIINM Ta APYTHM CTPOKOM y 000X coptiB. IIpoTe TeHaeHmis moao
301JBIIEHHS KIJIBKOCTI CTeOeN 3a 3aCTOCYBAHHS PETYISATOPIB POCTY 30epiraeTbes. Tak,
y copTy MupociaBa KiUIbKICTb CTe0eI MOPIBHSIHO 3 KOHTPOJIEM 3pocTana Ha 6,4—7,9 %,
y copry Pagomucis Ha 5,7-6,9 %.

OnmHUM 3 OCHOBHHX MOKa3HHUKIB POCTY Ta PO3BUTKY POCIHH € IUIOIIA JIUCTKOBOT
noBepxHi. OcoONUBICTIO AOCHIIKYBAaHUX COPTIB € iX BHUCOKA OOIHUCTHEHICTB, NPOTE
y copty MupociaBa BOHa JICIIO HIKYA MOPIBHSAHO 13 copToM Pamomucib. Beranos-
JICHO, 10 301IbIIEHHS KUTBKOCTI CTEOEN HEe 3aBK U MPU3BOIUTH 10 301IbIICHHS MIIOIII
JICTKOBOI IOBEPXHIi, a OT TEPMiHU CaJliHHS CYTTE€BO BIUIMBAJIN HA JAHUH MOKa3HUK.

VY copty Mupocnaga 3a IepIioro TepMiHy CaJliHHS Ha BapiaHTax i3 3aCTOCYBaHHSIM
®irocyoTmn, IaTpa Cenn® Ta Kapromieke mromma TMCcTKOBOT HOBEPXHi cTaHOBHIA 36,4,
38,4 Ta 39,2 Trc. M%*/ra, mio BiamosigHo Ha 2,8, 8,4 1 10,7 % Oinblie Hi’K Ha KOHTPOJIb-
HOMY BapiaHTi — 35,4. CTOCOBHO ApYroro T€pMiHy CaJiHHS BCTAHOBJIEHO, IO IUIOMIA
JUCTKOBOI MTOBEPXHI 3pOCTalia, SIK BiTHOCHO KOHTPOIIIO TaK 1 y BapiaHTaX JOCIiIKEHb,
ta craHoBmia Bix 40,3 (Kapromiekc) no 39,6 tuc. m*ra, (®itocy6Tri), Mo BiAHOCHO
KoHTpoIo Oinbire Ha 9,0 % Ta 7,3 %. 3a TpeThOoro CTPOKY CalliHHS IUIOIIA JTUCTKOBOT
MMOBEPXHI 3MEHIITYBAJIACh K Y KOHTPOJII TaK 1 BapiaHTax 3 JOCIiPKyBaHUMH (DaKTOPAMH.

VY copry PamoMucnp HaWBHILY IMJIOLLY JMCTKOBOI MOBEpXHI Oyno 3adikcoBaHO 3a
HIePIIOro CTPOKY CaiHHsA i 3acTocyBanHs mpenapary Kapromieke — 33,1 tuc. m*/ra, mo
Ha 13,2 % BHIIE HIX Y KOHTPOII.

JocmimkyBaHi peryisaTopyu pOCTy MO3UTHBHO BIUIMBAIU HA PiBEHb (POTOCHHTETHY-
Horo noreHniany (PII) i 3a0e3nedyBanu 3pOCTaHHS YHCTOI IPOAYKTHUBHOCTI (DOTOCHH-
Te3y MOPIBHAHO 3 KOHTposeM Ha 19,3-25,7 %. 3actocyBanus DitocyOoTniny pH caninHi
Oysno MeHII eeKTUBHUM 1 301IbIIyBao ek nokasHuk Ha 13,4—13,9 % (Taba. 3).

3a paxyHOK BHKOPHCTaHHS PETyJSATOPiB POCTY CHOCTEpIrany CIOBUIBHEHHS TEM-
MiB 3yNMUHEHHS (POTOCHHTETHYHOT NISIIBHOCTI 3a PaXyHOK TOJOBKEHHS MiXK(pa3HOTO
nepioay. Peryastopu pocTy, BIULIUBAIOYU Ha MPOLECHU POCTY 1 PO3BUTKY POCIHH B IPO-
1ieci BereTaii, 301IBIIYETHCS YPOXKAHHICTD KApTOILTI.

Tak, y cepeTHOMY 3a POKH JIOCHTIJKeHb YPOXKaWHICTh HaJIPpaHHBOTO copTy Pajo-
MUCIb 32 MEPIIOro CTPOKY CalliHHS Ha BapiaHTaxX i3 3aCTOCYBaHHSAM CTUMYISTOPIB
pocty cranoBmia 31,6 (Kapromiekc); 30,4 (Intpa Cemnn) ta 30,1 1/ra (OitocyoTHn), mo
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Ha 6,4, 5,2 Ta 4,9 T/ra 6inblIe KOHTPOIBHOIO BapiaHTy — 25,2 T/ra. 3a Ipyroro cTpoKy
CaJIHHA IIi TOKA3HWKH CTaHOBHJIM BiAMOBInHO 7,8, 5,9 Ta 4,7 1/Ta, TpeTthoro — 5,2, 4,1 ta
3,9 T/ra.

Tabmuns 3
Moxa3unku GOTOCHHTETUYHOI JiSVIBHOCTI POCINH KapPTOILTi,
cepenHe 3a 2020-2023 poxu

KinabkicTh Ioma
Crpox Peryasitop creden JINCTKOBOL Yllo,
Copr . .
caJgiHHs pocrty Ha 1ra, TOBEPXHi, rem2/100y
THC. IIT THC. M*/Ta
KoHnTpons 236,5 35,4 10,1
®DitocyoTnn 2754 36,4 12,7
13-15.04 Tutpa Cemn 264,0 38,4 11,2
Kapromnexc 280, 4 39,2 12,8
Kontpomns 243,1 36,9 11,9
®ditocyoTHn 276,5 39,6 13,4
Mupocnasa | 25-27.04 o Cemn 291,1 39.9 142
Kapromnexc 291,6 40,3 14,0
Kontpons 2393 35,2 9,7
7-9.05 ditocyoTHn 251,8 36,4 10,6
IaTpa Cenn 263,2 37,1 10,7
Kapromnexc 271,7 37,8 11,2
Kontpois 201,4 26,3 10,7
ditocyoTrn 206,1 28,1 12,1
13-15.04 Tutpa Cenn 214,9 31,6 13,4
Kapromnekc 220,6 33,1 13,7
Kontposnb 154,5 25,7 9,7
ditocyoTnn 165,4 27,6 10,5
Pagommcs 252708 I pa Cemn 186,7 29,1 11,4
Kapromnexc 201,7 29,9 11,8
Kontpons 151,2 20,9 8,1
7-9.05 ®ditocyoTHn 173,3 21,4 9,0
Iatpa Cenn 194,5 223 9,2
Kapromnexc 189,6 23,7 10,1

AHaJIOT14H1 MOKa3HUKY OTPUMAHO 332 BUPOIIYBaHHS CepeTHhOPaHHBOTO COpTY Mupoc-
JiaBa. 3a MepIoro CTPOKY CaliHHS YPOXKaHICTh MOPIBHIHO 3 KOHTpoJieM 35,1 T/ra 3pocia
3a BukopuctanHs Kapromnekc Ha 14,2 %, Intpa Cenn — 6,0 %, @itocyotun — 3,7 %.
3a caninHs 25-27 KBITHA OTPUMAaJIM MaKCUMAIbHY YPOXKalHICTh KapTOIUTi: Y KOHTPOJIb-
HOMY BapiaHTi BoHa cTaHoBmia 36,0 T/ra, mpu 00poOIi Oyms0 mpemnaparom Kaprormieke
ypoxaiiHictb 3pocia Ha 15,2 %, Intpa Cemn — 10,5 %, ®itocydtun — 4,9. Haitnmxkui
MOKa3HUKH YPOXKAWHOCTI BiJJ3HAYECHO 32 TPETHOTO CTPOKY CAJIiHHS: KOHTPOIb — 32,3 T/Ta,
Kapromiekc — 36,2, Intpa Cemn — 35,2, @itocyotwn — 33,9 1/ra (Tabn. 4).

BucHoBkM Ta npono3uuii. Pe3ynbTaTi BUBUEHHS CTPOKIB CaJiHHA KapTOILI 3a
BUKOPUCTAHHS PETySITOPIB POCTY 3acBiTUMIN MepeBary CaaiHHS PaHHBOCTHIIIOTO
copty Pagomucie 15—17 KBIiTHS, cepemHbOCTUIIIONO copTy Mupociasa 25—27 KBITHS.
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3acToCyBaHHS CTHMYJIATOPIB POCTY POCIUH MO3WTHUBHO BIUIMBAJIO HA MPOJIOHTAII0
MPOXOKEHHS MidK(a3HHUX TIEPiOJIiB POCTY 1 PO3BUTKY POCITHH KapTOILIi, TPOTE B MEPITY
Yepry 3aJeKalo BiJl COPTOBHX OCOOJIMBOCTEH Ta TEPMIHIB CaIiHHS.

Tabmuns 4

By peryJsiTopiB pocTy Ha ypoxkaiHicTh KapTONIi,
cepenHe 3a 2020-2023 poxu

Ctpox YpoxaiinicTs,

Copt caxinns Peryasitop pocty t/ra + 10 KOHTPOJTIO
Kontposns 35,1 -
®ditocyOTun 36,4 +1,3

13-15.04 Tutpa Cemn 37,2 +2,1
Kapromexc 40,1 +5,0
Kontpons 36,0 -
ditocyOTn 39,1 +3,1
Mupocnasa 25-27.04 Trrpa Cenn 39.8 38
Kaprormureke 41,5 +5,5
Konrpois 32,3 -
ditocyoTun 33,9 +1,6
7-9.05 Intpa Cemn 352 +2,9
Kapromnexc 36,2 +3,9
B 1,93
HIP C 1,28
BC 1,78
Kontposns 25,2 -
®ditocyOTun 30,1 +4,9
13-15.04 Tutpa Cemn 30,4 +52
Kapromexc 31,6 +6,4
Kontpoms 21,3 -
ditocyoTn 26,0 +4,7
Pagomucias 25-27.04 Trrpa Cenn 272 5.9
Kaprormiekce 29,1 +7,8
Konrpois 18,0 -
ditocyoTun 21,9 +3,9
7-9.05 Intpa Cenn 22,1 +4,1
Kapromnexc 23,2 +5,2
B 1,59
HIP C 1,17
BC 1,61

BripoBajpkeHHST peryssITOpiB POCTY 3 aHTHCTPECOBOKO TIEKD Y TEXHOJOTIIO BUPO-
IIyBaHHs KapTOIUTI MaJIO 3HAYHHI MO3UTHBHUHN BIUIMB HAa BPOXKAHHICTB 1 AKICThH MPO-
JYKIIii, 0COOIMBO B yMOBaX HETaTHBHUX KIIIMATHYHUX YMOB. Pe3ynbraTu oCiiKeHHS
CBi4aTh NPO 3HAYHHUI MPUPICT BPOXKAIO 33 3aCTOCYBAHHS PETyJISATOPIB POCTY: Y COPTY
Pagomucns Bix 3,9 mo 7,8 1/ra, Mupocnasa Bix 1,3 mo 5,1 1/ra 3anexxHo Bil CTPOKiB
caninas. HaliBumuil moka3sHuk ypoxkaitHOCTI Oyio 3adikcoBaHo: y copty Pagomucnis
3a IepIIOro CTPOKy cafinHg (15—17 kBiTHs) Ta Bukopuctanus Kapromiekc — 31,6 1/ra;
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y copTy Mupocnapa 3a Apyroro CTpoky caminHs (25-27 kBiTHs) Ta 0OpoOKu Oynbs0
Karomnexkcom — 41,5 1/ra.

Taxuii migxig 10 BUPOUTYBaHHS KapTOILTi CHPUATHUME ITiBUILEHHIO PiBHS €(EKTHB-
HOCTiI BUPOOHHULTBA KyJIBTYpH, OCKIIBKH 3a0€3MEeYUTh CTaOUIbHINII BpoXKal Ta 3MEH-
IIUTH PU3HK BTPAT Bil HECIPHSTIUBUX (HAKTOPIB.
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The article presents the material on the study of sunflower productivity formation in post-
harvest crops depending on mineral nutrition under irrigation in the Ssouth of Ukraine. In order
to maximize the productivity of sunflower plants in post-harvest crops, it is necessary to develop
rational tillage measures, optimal fertilizer doses and an integrated plant protection system.

The main objective of the study is to determine the effectiveness of different tillage measures
and nutrition background for growing sunflower in post-harvest crops under different precrops
on irrigated lands of the southern Steppe of Ukraine.

Agroclimatic and soil conditions of the irrigated zone of southern Ukraine allow combining
the cultivation of rapeseed for seeds with post-harvest sunflower for oilseeds. Winter rapeseed
showed higher productivity in the experiments. The yield of its seeds was 32.6 c/ha, which is
11.7 c/ha more than that of spring rapeseed. The optimal conditions for the growth, development
and formation of seeds in sunflower plants are formed when it is grown after the winter rapeseed
as a precrop. At a later sowing date after harvesting spring rapeseed, sunflower significantly
reduces the yield. Soil tillage systems that were studied in the experiment during the cultivation
of sunflower as a post-harvest crop, the best technology was the shallow tillage. In these variants,
the seed yield is 12.2-27.3 c/ha, which is 1.2-2.8 c¢/ha more than in direct sowing. The use of
nitrogen-phosphorus fertilizers before sowing sunflower in a dose of N9OP90 provided the highest
seed yield of 15.9-27.3 c/ha. Compared to the unfertilized control variant and the variant with a
dose of fertilizer N45P45, the yield decreased by 45.9 and 48.8% and 19.0-27.0%, respectively.
Further increase of the fertilizer dose to N135P135 in the experimental conditions did not lead to
an increase in the yield of sunflower seeds. In order to increase the index of irrigated arable land
utilization, rise the coefficient of vegetation period utilization and gross production of oilseeds, it
is advisable to use winter rape as a precursor for post-harvest sunflower crops.

Key words: sunflower, post-harvest crops, yield, shallow tillage, mineral fertilizers, precursor,
winter rapeseed.

Munkin M.B. Bniue enemenmie mexnonozii 6upouiy8anna COHAUHUKA HA YPOHCATIHICIb
6 nicAMNCHUGHUX nocieax npu 3pouienni ¢ ymosax Ilieons Yxpainu

Y emammi suxnadeno mamepian w000 00cniodicents opmy8aHHs nPOOYKMUSHOCT COHSUL-
HUKA 8 NICTANCHUSHUX NOCIBAX 3ANENHCHO 810 MIHEPAILHO2O0 JCUBTICHHS 8 YMOBAX 3POULeHHS NIGOHS.
Yxpainu. /[na ompumanns maxcumanbHoi npoOyKMueHOCmi pOCIUH COHAUHUKA 6 NICIANCHUG-
HUX nOCi6ax HeobXioHo po3pooumu payionanrvii 3axo0u 0OpoOIMKY IPYHmMY, ONMUMATbHI 003U
000pu6 ma inmezpoBany cucmemy 3axucniy pociun.

OcHosHa Mema 00CNIONHCEHHs NONAAE Y 6CMAHOBNIEHHI e(heKMUBHOCMI PI3HUX 3aX00i8 00po-
OImMKY IpYHMY, OHY HCUGLEHHS NPU SUPOWLYEAHHT COHAUMHUKY 8 NICTANCHUGHUX NOCIBAX 30 PIZHUX
NonepeoHUKi8 Ha 3pOuLy8anux 3emisax nigdennozo Cmeny Ykpainu.

A2po KAIMamuuHi 1 IPYHMOSI yMO8U 3pOuLy8anol 30HU nigoHs YKpainu 00360810mb CHOTY-
uamu 6UPOUYEAHHA PINAKY HA HACIHHA 3 NICANCHUSHUMU NOCIBAMU COHAUHUKA HA ONLE HACIHHA.
Buwy npooykmuenicme 6 ymosax npoeeoenusi 00Ciioie nokasas osumuil pinak. Ypoowcatinicmo
tioeo nacinus ckaana 32,6 y/za, wo oinvuie, nopigusano 3 apum Ha 11,7 y/za. Onmumansbhi ymosu
0711 pocmy, po36UMKY i POpMYBaHHA HACIHHA Y POCIUH COHAUHUKA CKAA0AIOMbCA Ni0 Yac eupo-
WYBaHHs 11020 NiCs NONepeoHuKa o3uMuil pinax. 3a 6inbus Ni3HLO2O CMPOKY NOCIBY NiCis
30UpanHA APO2O PINAKY COHAWHUK icmomHo 3meHutye ypoxcai. Cucmemu oOpodimky rpynmy,
AKI 8UEHANUCS 8 QOCHIOL N0 YAC BUPOULYBAHHS COHAUHUKA, NICIANCHUBHOI KYIbMYpOK, Kpa-
worw b6yna mexrHonozis 3 MIIKUM 00podimkom. YV yux eapianmax yposicauHicms HACIHHA CKLA-
oac 12,2-27,3 y/ea, wo binvuie, nopigusano 3 npamum nocigom na 1,2-2,8 y/ea. 3acmocysanns




| Taspiticbknit HaykoBui BicHEK Ne 136. Yactuna 2

36|

asomHo-ghochoprux 0obpus neped nocieom couswHuka 6 003i NIOP90 3abesneuuno camy
8UCOKy ypooicaunicms nacinns 15,9-27,3 y/ea. Ilopienano 3 ney0obpenum KOHmMporem i 8api-
anmom 3 003010 006pus N45P45 ypoorcaiinicme smenwunace na 45,9 i 48,8% ma 19,0-27,0%
8ionosiono. Ilooanvue 36invuents 0ozu 0oopus 0o NI35P135 6 ymosax npogedenus 0ocioie
He nPusoousLo 00 NiOGUEHHS BPONCAIO HACTHHS COHSMHUKA. 13 Y0 niosuwetHsl IHOEKCy BUKO-
PUCAHHS 3DOULYBAHOT Dinni, 30iNblUeHHS KoeiyieHma 6UKOPUCMAHHS 6e2eMayilino2o nepiody
i 6a106020 BUPOOHUYNBA OE HACTHHA OOYINLHO BUKOPUCOBYEAMU AK NONEPEOHUK OJiA NICAlC-
HUBHUX NOCIBI8 COHAUHUKA O3UMULL PINAK.

Knrwouogi cnosa: coHsutHuk, NiCAsidCHUBHI NOCIBU, YPOXICAUHICMb, MIIKA 00poOKa Ipynmy,
MiHepanvbii 000puea, nonepeonux, 03UMuLl pinax.

Problem statement. Currently, the most marginal crops are oilseeds, among which
sunflower is the leading one. Sunflower seeds and processed products are in demand
both on the domestic and foreign markets, and Ukraine is one of the world’s leading
producers in terms of gross harvest of sunflower seeds.

However, the growth in sunflower seed production was mainly due to an increase
in sown areas, instead of the introduction of modern cultivation technologies and irri-
gation, which would have increased productivity per 1 ha of crop rotation. Since the
agricultural sector should develop through intensification, the most important task is to
increase the yield of crops, in particular sunflower, by introducing irrigation, less ener-
gy-intensive and more productive, soil-protective agricultural practices, high-yielding
varieties, and hybrids. In this regard, there is a need to study a set of issues related to
optimizing the water-physical condition of dark chestnut soil by improving the meas-
ures and depth of tillage in the technology of growing sunflower in post-harvest crops
under irrigation in the southern Steppe of Ukraine.

In the South of Ukraine, the problem of increasing sunflower productivity under nat-
ural moisture is difficult to solve due to insufficient soil moisture and uneven distribu-
tion of precipitation. The southern region’s specialization in grain, vegetable, and fodder
crops limits the possibility of expanding the area under irrigated oilseeds. At the same
time, in irrigated crop rotations after winter and some spring crops, 110-140 days of the
growing season with a sum of positive temperatures of 1500-24000 C remain unused. In
post-harvest crops, after some cabbage crops, it is possible to grow early ripening varie-
ties and hybrids of sunflower with a growing season of 80-90 days. In order to maximize
the productivity of sunflower plants in such crops, it is necessary to develop rational
tillage practices, optimal fertilizer doses, and an integrated plant protection system.

Analysis of recent research and publications. The analysis of literature sources has
shown that sunflower is the main oilseed crop in Ukraine and in the world. Sunflower
production is primarily influenced by the yield of hybrids, cultivation technology, logis-
tics of the industry’s enterprises and economic mechanisms for setting the market price
of finished products. To date, a wealth of experimental material on the favorable impact
on plant productivity in specific agro-climatic conditions has been accumulated [1].

Farms in the steppe zone of Ukraine can grow sunflower as a post-harvest crop after
harvesting winter rapeseed for green fodder [2].

In Mykolaiv region, the yield of post-harvest sunflower was 14.6 c/ha for 3 years. In
Zaporizhzhia district of Zaporizhzhia region, 16.2 c/ha of post-harvest sunflower seeds
were obtained. In the US Corn Belt states, sunflower is grown as the second crop after
winter wheat, and at the same time, a full-fledged seed crop is obtained [3]. Despite the
fact that post-harvest sunflower crops are an important additional reserve for increasing
oilseed production, they have not been widely used in southern Ukraine so far, and one
of the main reasons that hinder the expansion of such crops is the insufficient study of the
elements of agricultural technology for growing sunflower in post-harvest crops [4, 5].
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In the frontline, occupied and de-occupied regions of the country, contamina-
tion of agricultural land with unexploded ordnance and mines prevails, which poses
a deadly threat to Ukrainian farmers during field work. In the southern region of
Ukraine, where high crop yields were achieved through irrigated reclamation, dam-
aged irrigation infrastructure needs to be replaced and repaired [6]. This significantly
limits the increase in the area under such crops as sunflower. That is why the most
effective way for farms of various forms of ownership in the post-war economic con-
ditions to increase the gross harvest of sunflower seeds is to create and accelerate the
introduction of new high-performance elements of sunflower cultivation technology
with high agro-ecological adaptability to the natural and climatic conditions of the
South of Ukraine.

Task statement. The main objective of the study is to determine the effectiveness of
various tillage measures and nutrition background for growing sunflower in post-har-
vest crops under different precrops on irrigated lands of the southern Steppe of Ukraine.

The goal was achieved by solving the following tasks:

— analytical review of literature sources and information resources on the peculiar-
ities of sunflower cultivation technology in post-harvest crops on irrigated lands of the
southern Steppe of Ukraine;

— studying changes in agrophysical properties and water regime under different soil
tillage practices;

— determination of sunflower yields depending on tillage practices and nutrition
background under different precrops.

To study these issues on dark chestnut medium loamy soils, a field experiment was
conducted according to the following scheme:

factor A — precrop — winter and spring rapeseed for seed;

factor B — tillage and sowing system, which includes:

1 —tillage with a disk harrow + cultivation with KPS-4 to a depth of 4-5 cm + sow-
ing with a SPCH-6 seeder with a row spacing of 70 cm.

2 — surface tillage with a seeder-cultivator SZS — 2.1 with simultaneous sowing to a
depth of 4-5 cm with a row spacing of 70 cm.

To clarify the sunflower nutrition regimen, we studied the doses of mineral fertilizers
(factor C): no fertilizer; N45P45, N90P90, and N135P135.

The experiment was laid out by the split-plot method in quadruplicate, with the area
of the sown plots being 240 m? and the area of the control plots being 52 m?. The pre-
crops in the experiment are winter rapeseed of the variety Kvynta and spring rapeseed
of the variety Mazhor.

The seeds of winter and spring rapeseed were harvested in two ways, mowed into
swaths at 35% grain moisture and picked up when the grain dried to 12-15%. The seed
yield of winter rapeseed was 32.6 and the seed yield of spring rapeseed — 20.9 c/ha.

Sowing of post-harvest sunflower hybrid Kharkivskyi-49 was carried out after win-
ter rapeseed in the first decade of July, and after spring rapeseed — in the second decade
of July. Before sowing, mineral fertilizers were applied according to the experimen-
tal scheme. The sowing was accompanied by the application of Prometryn herbicide
(4 kg/ha of the product) to the soil surface and irrigation at a rate of 300 m*/ha. During
the growing season, the irrigation regime was differentiated. The plant density before
harvesting in all variants of the experiment was 60 thousand/ha. Harvesting was carried
out by the method of continuous harvesting with a combine harvester “Sampo500” after
the winter rapeseed precrop in the third decade of October, and after the spring rapeseed
in the second decade of November.
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Summary of the main research material. The results of the research allow us to
identify the effect of various agrotechnical factors (pre-crop, tillage, mineral fertiliz-
ers) and their interaction on the accumulation of dry biomass by sunflower plants dur-
ing the growing season. At the beginning of the growing season, from germination to
2-3 pairs of true leaves, the difference in the accumulation of dry matter by plants in the
experimental variants was insignificant, and then significant differences were observed
(Table 1).

Table 1
Dynamics of dry matter accumulation by sunflower plants, c/ha

Nutrition background
- Z wn = a
Precrop The system of soil cultivation and sowing 3 § ) g =
= = 7 = T
E| 2| 2| &
& z
2-3 pairs of true leaves
Winter Minka disking + cultivation + sowing SPC-6 1,0 1,1 1,4 1,2
rapeseed direct sowing with SZS-2.1 1,0 1,1 1,3 1,1
Spring Minka disking + cultivation + sowing SPC-6 0,5 0,6 0,7 0,7
rapeseed direct sowing with SZS-2.1 0,5 0,6 0,7 0,8
Flowering
Winter Minka disking + cultivation + sowing SPC-6 329 57,2 84,2 70,3
rapeseed direct sowing with SZS-2.11 31,5 459 77,0 | 60,7
Spring Minka disking + cultivation + sowing SPC-6 24,7 39,2 60,1 57,7
rapeseed direct sowing with SZS-2.1 23,6 34,7 58,1 46,9
Achievements

Winter Minka disking + cultivation + sowing SPC-6 434 74,9 102,9 | 89,4
rapeseed direct sowing with SZS-2.1 40,1 59,5 87,4 75,1
Spring Minka disking + cultivation + sowing SPC-6 30,2 47,7 71,2 69,4
rapeseed direct sowing with SZS-2.1 29,1 42,4 66,2 | 56,6

During the period of flowering-ripening of sunflower seeds, the positive effect of
shallow tillage and doses of mineral fertilizers on the activity of the production process
is visible. By the end of the growing season, plants in the variants with shallow tillage
accumulated dry matter by 16% more than in the variant with direct sowing after winter
rapeseed as a precrop and by 11% more than after spring rapeseed as a precrop. Ferti-
lizers had a significant impact on the accumulation of dry matter. The dose of N45P45
increased this indicator under conditions of shallow tillage after winter rapeseed by
72%, and after spring rapeseed — by 57%, N9OP90 after winter rapeseed by 137%, after
spring rapeseed — by 135% and N135P135 by 106 and 129%, respectively. The effec-
tiveness of mineral fertilizers decreases with direct sowing of sunflower.

The most favorable conditions for the accumulation of dry biomass of post-harvest
sunflower were observed in the experiment when growing it after winter rapeseed on shal-
low tillage with N9OP90 mineral nutrition. The yield of sunflower seeds varied widely
under the influence of the precrop, tillage and doses of mineral fertilizers (Table 2).
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Table 2
Sunflower yield in post-harvest crops depending on precrops, tillage
and nutrition background, c/ha

Nutrition background
Precrop Soil cultivation system, sowing f::.lttillli(;::s NP, | NP, NP
Winter | Min disking + cultivation + sowing SPC-6 18,7 22,6 27,3 25,4
rapeseed | direct sowing with SZS-2.1 16,5 20,5 24,5 22,9
Spring Min disking + cultivation + sowing SPC-6 12,2 14,3 18,2 18,4
rapeseed | Direct sowing with SZS-2.1 11,0 13,2 15,9 15,8

NIR 0.5 (c/ha):

— for precrops from 0.35 to 0.9;

— for soil cultivation from 0.35 to 0.9;

— for doses of mineral fertilizers from 0.5 to 1.25;

— for the interaction of factors from 1.76 to 4.2.

The analysis of the data showed that sunflower yield decreases when sown at a later
date due to the precrop. The yield reduction is significant and amounts to 6.1-9.1 c¢/ha.
The increase in sunflower yield under the winter rapeseed as a pre-crop is due to better
solar energy supply to the plants, which contributed to the increase in productivity. The
yield of sunflower in variants with shallow tillage was 2.1-2 c/ha higher compared to
surface tillage after winter rape and 1.1-2.6 c/ha higher after spring rape.

Fertilizer application on sunflower crops was effective. The increase in oilseed
yields from mineral fertilizers was significant and amounted to 2.1-8.6 c/ha. The
use of mineral fertilizers in a dose of N45P45 increased the yield by 3.9—4.0 c/ha in
the winter rapeseed precrop and by 2.1-2.2 c/ha in spring rapeseed. When increas-
ing the dose of mineral fertilizers to N90P90, the yield increased by 8.0-8.6 c/ha
(45.9-48.8%) compared to the unfertilized variant and by 4.0-4.7 c/ha (19-27%)
compared to the dose of N45P45 on the winter rapeseed precrop. After spring rape-
seed, increasing the dose of mineral fertilizers to N9OP90 provided a yield increase
of 4.9-6.0 c/ha (44—49%) compared to the control and 2.7-3.9 c/ha (20-27%) com-
pared to the dose of N45P45.

A further increase in doses of mineral fertilizers was not accompanied by an increase
in yield. On average, the maximum yield in the experiment of 27.3 c/ha was obtained in
the variant with shallow tillage, when fertilizing at a dose of N90P90 with winter rape as
a precrop. A more objective assessment of the study of agrotechnical measures of sun-
flower cultivation is given by determining the yield of oil per hectare of sowing. These
indicators were highest during sunflower cultivation with winter rapeseed as a pre-crop,
shallow tillage and a dose of mineral fertilizers N9OP90 (Table 3).

On average, over the years of research, the oil yield per hectare was 9.5 c/ha.
Improvement of crop cultivation technologies should be aimed at improving its quality.
The oil content of sunflower seeds is one of the quality indicators. The most objective
assessment of the agrotechnical factors of sunflower cultivation in post-harvest crops
is given by determining the oil yield per 1 ha of crops. The calculation data of Table 3
show that the highest oil yield in the experiment is provided in those variants where the
highest crop yield was observed.
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Table 3
Influence of the elements of sunflower cultivation technology
in post-harvest crops on oil yield per hectare
Nutrition background
Precrop Soil cultivation system, sowing without
fertilizers NysPus | NogPoy | NissPiss
Winter Disking + cultivation + sowing SPC-6 6,5 7,9 9,5 8,6
rapeseed Direct sowing with SZS-2.1 5,7 7,1 8,5 7,9
Spring Disking + cultivation + sowing SPC-6 3,8 4.4 5,5 5,5
rapeseed | Direct sowing with SZS-2.1 3,4 4,0 4.8 4,7

Depending on soil tillage and nutrition background, the largest amount of oil was
collected from 1 ha in plots with a winter rapeseed precrop of 5.7-8.6 c¢. Compared
to this pre-crop, when growing sunflower after spring rapeseed, 1.9-3.1 ¢ of oil was
harvested per 1 ha. The oil content of sunflower seeds under the influence of the tillage
systems studied in the experiment changed slightly. However, the oil yield was still
higher in the variants where shallow tillage was performed by 0.4—1.0 c/ha. Mineral fer-
tilizers had a significant impact on the oil yield per 1 ha of sunflower crops. The largest
amount of oil, regardless of the pre-crop and soil tillage, was harvested from 1 ha where
a dose of N9OP9O fertilizer was applied — 5.5-9.5 c¢/ha, and the smallest on unfertilized
variants — 3.4-6.5 c/ha.

Thus, the irrigated hectare achieves the highest productivity, judging by the amount
of oil harvested (9.5 ¢) under the conditions of complex action of the precrop — winter
rapeseed, shallow tillage and mineral fertilizers at a dose of N9OP90.

Conclusions. As a result of the conducted research, the effect and interaction of var-
ious agrotechnical factors on sunflower productivity were revealed.

Agro-climatic and soil conditions of the irrigated zone of southern Ukraine allow
combining the cultivation of rapeseed for seeds with post-harvest sunflower for oil-
seeds. Winter rapeseed showed higher productivity in the experiments. The yield of its
seeds was 32.6 c/ha, which is 11.7 c/ha more than that of spring rapeseed. The optimal
conditions for the growth, development and formation of seeds in sunflower plants are
formed when it is grown after the winter rapeseed as a precrop. At a later sowing date
after harvesting spring rapeseed, sunflower significantly reduces the yield. Soil tillage
systems that were studied in the experiment during the cultivation of sunflower as a
post-harvest crop, the best technology was the shallow tillage. In these variants, the seed
yield is 12.2-27.3 c/ha, which is 1.2-2.8 c/ha more than in direct sowing. The use of
nitrogen-phosphorus fertilizers before sowing sunflower in a dose of N9OP90 provided
the highest seed yield of 15.9-27.3 c¢/ha. Compared to the unfertilized control and the
variant with a dose of fertilizer N45P45, the yield decreased by 45.9 and 48.8% and
19.0-27.0%, respectively. Further increase of the fertilizer dose to N135P135 in the
experimental conditions did not lead to an increase in the yield of sunflower seeds. In
order to increase the index of irrigated arable land utilization, increase the coefficient
of vegetation period utilization and gross production of oilseeds, it is advisable to use
winter rapeseed as a precrop for post-harvest sunflower crops.
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In modern economic conditions, scientists search for new technological measures for
controlling the number of weeds, especially perennial ones, which would be highly effective and
low-cost. The purpose of the research is to objectively analyze the effectiveness of technological
measures for controlling the development of pink and gray thistle among industrial grape
plantations taking into account their characteristics and modern control measures. The most
common root and sprout weeds in agrophytocenoses of industrial grape plantations in the south
of Ukraine are pink and gray thistles.

The initial infestation of vineyards by pink and gray thistles occurs due to seeds, and
subsequently the weeds spread extremely rapidly due to the buds formed on horizontal roots.
Despite the biological features of growth and development of pink and gray thistles, the structure
of their root system, they often create a monospecies community, from which all other species of
weed synusia are displaced, and compete quite successfully with grape bushes and many types of
weed phytocoenosis for moisture and nutrients.

Registration of the number and development of weeds at the end of the stage of grape shoot
growth in the areas with fallow land showed that the frequency of spread of pink and gray thistle
plants, as part of different biological and cenotic communities, reached 53.1-57.4% with an
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average number of 3.4-3.7 pcs./m?, which developed along the axis of a row of bushes and a
protective strip. The cultivation of intercrops, winter rye and sour sorrel in the row spacing of
grapes causes qualitative and quantitative changes in the formation of species composition, the
number and development of weeds, including perennial weeds — pink and gray thistle. In the
sectors of row spacing free from intercrops, along the axis of the row of bushes and the protective
strip, the development of pink and gray thistle does not differ significantly from similar processes
in the area with fallow land.

It was found that traditional control measures are ineffective because they do not ensure
complete removal of weeds and require large expenditures of material and financial resources.
The most promising for reducing costs and achieving maximum efficiency in the fight against pink
thistle is the integrated application of agrotechnical, phytocoenological and chemical measures,
with the obligatory consideration of the biological characteristics of the weed development.

Key words: segetal vegetation, weediness, herbicides, analysis of the effectiveness of
technological measures, winter rye, sour sorrel, plant cultivation measures, pink thistle, gray
thistle.

Munkina I.0. Cyuacni 3axo0u 6opomvdu 3 KOpeHenapocmkosumu Oyp’anamu 6
azpogimoyenozax sunozpaoy

B cyyacnux ymoeax eocnooapiosanns edemuvcsi NOWYK HOBUX MEXHONOLIYHUX 3aX00i6
KOHMPONIO yucenbHocmi 6yp 'anie, 0coonueo 6azamopiyHux, Axi 6yau O 8UcoKoeheKmusHUMU
ma manosumpamuumu. Memoio npogedenus 00CniodiceHb € 00 EKMUBHUL AHANI3 eheKMUBHOCT
MEXHONOSTUHUX 3AX00i68 KOHMPONIO PO3GUMKY OCOMY POHCEB020 A CUBO20 CEPed NPOMUCTOBUX
HACaox#ceHb 8UHO2PAY 8paAX08YIoUU iX ocobnueocmi ma cyuacHi saxoou 6opomvou. Hatibinbu
PO3NOBCI00IHCEHUMY KOPEHENAPOCMKOBUMU OYp aHAMU 8 acpOoDimoyeHo3ax NpoMUCIO8UX HaACA-
0o#cenb 6UHOSPAOY Ha NigOHI YKpainu € ocom podceuii ma cusuil.

Tlouamxose NpOHUKHEHHS OCOMY POJICe8020 Ma CUB020 HA BUHOSPAOHUKU 3a0e3neyye
HACIHMA, 4 8 HACIYNHOMY 3a0Yp AHEHICMb NOWUPIOEMbCA HAO36UHALIHO WEUOKUMU MEeMNAMU
3a605KU OPYHLKAM, U0 HOPMYIOMbCS HA 20pU30HMATLHUX KopeHsax. He ousnauuce na 6ionoziuni
0cobnUBOCMI pOCHty ma po38UMKY 0COMI6 POAHCeB020 Ma CUB020, Y008y iX KOpeHeol cucmemu,
B0HU QYdHCe YACMO CIMBOPIOIOMb MOHO 8UO08€ YePYNYBAHHSL, 36I0KU BUMICHAIOMbCA 8CI IHULT 8UOU
Cumy3ii Oyp sinie, 00Cumb YCniuHO KOHKYPYIOMb 3 6UHOSDAOHUMU KYWamu ma 6azamoma 6uoamu
Gimoyenosy Oyp sAHi6 3a 80102y MA NOHCUSHT PEHOBUHUL.

Obnixu uucenrbHocmi ma po3eumky Oyp siHie, npogeodeHi 8 KiHyi ¢asu picm nazomie SUHO-
2pady, Ha OINAHKAX, TPYHM AKUX YMPUMYBABCA Y CIMAHI YOPHO20 NApy NOKA3AMU, WO YACMOoma
NOWUPEHHS. POCTUH OCOMY POAHCEB020 MA CUB020, Y CKAAOI PI3HUX OION020-YEeHOMUYHUX YepYny-
6anv docsaeana 53,1-57,4% 3 cepednvoro uucenvricmio 3,4—3,7 wm./m?, sSKi po36usanocs no oci
PpAOY Kywjie ma 3axucHoi cmyau. Bupowyeanns 6 mMixcpsaooax eunozpady npOMIdJICHUX KyIbmyp,
03UMO20 JHCUMA T WABTIO KUCLO20, 3YMOGIIOE SKICHI MA KIIbKICHI 3MIHU Y (hOPMYBAHHT 8U006020
CKAADY, YUCETLbHOCMI I pO3GUMKY OYD 'aHI8, Y MOMY YUCHi | 6a2amopiuHux — 0CONYy poxHe8o20 ma
cu6020. B cekmopax mixcpsiob, 8ibHUX 810 RPOMINCHUX KVIbIYP, RO OCi psdy KYWie ma 3axuc-
HOI' cMy2u, pO36UMOK OCONY POHCEB020 MA CUBO2O CYMMEBO He GIOPI3HAIOMbCS 810 AHANO2IUHUX
npoyecie Ha OiNAHYI, WO YMPUMYBANACL NOCMIUHO Y CMAHT YOPHO20 napy.

Bemanosneno, wo mpaouyitini 3ax00u KOHMPOII0 Manoepekmueni momy wo He 3abesnedy-
0Mb NOBHO20 8UOANEHHS OYp SAHI8, NOMPeOYIOMb GEIUKUX BUMPAM MAMEPIANbHUX MA DiHaH-
cogux pecypcie. Hailbinow nepcnexmusnum 015 CKOPOYEHHSA gumpam ma OOCACHEHH MAKCU-
Manvhoi epekmugnocmi @ GOPOmMbOI 3 OCOMOM POACEGUM ABNACBC KOMNIEKCHE 3ACMOCYBAHHS
ACPOMeEXHIYHUX, PIMOYEHONOLIUHUX Ma XIMIYHUX 3aX0018, 3 0006 A3KO6UM YPAXyE8anHsIM 6ion0-
2TUHUX 0cODIUBOCEN PO3GUMKY OYD 'AMNY.

Knrwowuogi cnosa: cecemanvha pociunHicms, 3a0yp siHeHicms, 2epOiyudu, ananis egpexmus-
HOCMI TeXHONO2IYHUX 3aX0018, 03UMe JCUMO, WaAGelb KUCIUL, 3aX00u KyTbMugy8aHHs HAaca-
0diCerb, 0COM POdHCesUll, OCOM CUBULL.

Problem statement. In the centuries-long history of agriculture, the problem of
finding effective measures to regulate the number of weeds has always been one of
the most pressing, never stopped being topical. On the long path of searching, the first
and most rational invention was the transition from manual labor to the use of animal
traction in the process of tillage and weed control. Subsequently, the plow was intro-
duced to farming practices, and its widespread use allowed for more effective control
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of the development and reduction of perennial weeds. Today, under modern economic
conditions, scientists search for new technological measures for controlling the number
of weeds, especially perennial ones which would be highly effective and cost-efficient.

Analysis of recent research and publications. The analysis of literature sources
showed that industrial grape plantations are created within 4-5 years and cultivated in
one place for 25-30 years or more. During this time, specific segetal vegetation is formed
among the grape plantations, for the control of which certain measures are applied. The
implementation of them causes large expenditures of financial and material resources,
negatively affecting the efficiency of viticulture [1,2].

The species composition of perennial weeds that infest vineyards includes root and
rhizome, creeping, taproot, corm and bulb weeds. All of them are represented among
vineyards by a different number of species and occupy their own, clearly defined niche.
Perennials include about 260 species, including ornamental plants, honey plants, and
nuisance weeds. The group of root and sprout weeds is particularly diverse, with thistle
as a typical representative, which is characterized by high expansion and resistance to
specially targeted control measures due to the structure of its root system [3,4]. Two
plants that are very similar in biological and morphological characteristics are pink
thistle (Cirzsium arvense) and gray thistle (Cirzsium incanum Fisch), are weeds in vine-
yards. Gray and pink thistles are widespread among many agricultural crops, which
differ in the structure and development of the root system, partly in phenology, and in
the response to measures for controlling their presence among perennial plantations.
The biological and morphological characteristics of pink and gray thistles do not pre-
vent their joint development and their being extremely competitive and harmful to grape
plantations [5]. Snihovyi V.S., Maliarchuk M.P., Sidenko V.P., state that for the for-
mation of 3—4 t/ha of green mass, thistles take out 70-80 kg of nitrogen, 50-55 kg of
phosphorus, and 80-85 kg of potassium from the soil and about 2400-3200 m? of soil
moisture reserves, which would be quite enough to obtain 8-9 t/ha of high quality grape
berries [7]. According to O.0O. Ivashchenko, deep penetration of the root system of pink
thistle into the soil and the presence of a large number of buds on it complicate the use of
traditional measures for controlling the development of pink thistle, significantly reduc-
ing their effectiveness. The gray thistle is more vulnerable to mechanical destruction,
but this requires deep plowing, which is quite costly in vineyards, and can also damage
a significant part of the roots of grapes, and its effectiveness in reducing the number of
weeds does not exceed 7-10% [8].

The study of this issue is very important today, as the hostilities result in damage
to the soil by tanks and other heavy military equipment. The land needs to be restored,
including reclamation and leveling of the earth’s surface [9].

In addition, in the de-occupied territories, weed control measures in grape planta-
tions were insufficient or not carried out at all. Therefore, the study of the impact of
technological measures to control the presence of pink and gray thistle among industrial
grape plantations in the current conditions of the South of Ukraine is undoubtedly a
topical issue that requires further scientific substantiation.

Task statement. The main tasks that were set are:

— to study the effect of weed control measures on biological communities of weeds
in grape agrophytocenoses;

— to determine the impact of technological control measures on the dynamics of
weeds/thistle population in industrial grape plantations.

The aim of the study is to perform objective analysis of the effectiveness of tech-
nological measures for controlling the development of pink and gray thistle among
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industrial grape plantations, taking into account their characteristics and modern control
measures.

Presentation of the main research material. The study of the peculiarities of the
development and formation of the number of pink thistle plants, depending on the meas-
ures for regulating the number and development of weeds, was carried out on the planta-
tions of the Bianca variety, laid out according to the scheme of 3x1.25 m. The plants of
the experimental plot were formed by a two-tier cordon with a bole height of 1.2 m. The
study of the dynamics of formation of the number and mass of pink thistle in vineyards
was carried out in the areas with soil maintenance under the current technology of fallow
land (control) and winter rye and sour sorrel crops with periodic mowing. The grown
green mass of intercrops (winter rye and sour sorrel) was left on the soil surface as mulch.

Studies have shown that two plants that are very similar in biology and morpholog-
ical characteristics are pink thistle (Cirsium arvense) and gray thistle (Cirsium incanum
Fisch), with a ratio of 1:3. The gray thistle is distinguished by a strong white-felted
pubescence of leaves and stems. Plants of pink thistle are almost bare or have slightly
cobweb-like moss. In addition to external morphological features, these two species
differ in the structure and predominant development of the root system. In pink thistle,
the depth of penetration of the root system reaches 4—6 m, and in areas with a shallow
water table of 30-50 cm it does not reach the level of groundwater. The bulk of gray
thistle roots mainly develop in the 30—50 cm soil layer.

The initial penetration of pink and gray thistles into vineyards is provided by seeds,
and in the future the weeds spread extremely quickly due to the buds formed on hori-
zontal roots. Despite the biological characteristics of the growth and development of
pink and gray thistles, the structure of their root system, they often create a monospecies
grouping, from which all other species of weed synusia are displaced, and compete quite
successfully with grape bushes and many types of weed phytocoenosis for moisture and
nutrients. Soil temperature is the regulator of germination of the vast majority of weeds
in vineyards, especially thistles.

Therefore, during the calendar year, three periods of formation of segetal communi-
ties with the participation of thistles are conditionally distinguished in vineyards with
fallow lands: 1) spring, after the temperature passes through +5°C; 2) during the active
vegetation of grape bushes; 3) autumn-winter, which begins after the harvest of ber-
ries, includes the winter period and continues until the air temperature passes through
+5°C in spring. These periods differ in environmental (timing, thermal and water con-
ditions, solar insolation, etc.) and phytocoenotic conditions (lack of competition from
grapes, very little shading). Under these objective circumstances, weed communities,
the so-called chronosynusia, are formed differing in species composition and number.
This development of segetal vegetation is also facilitated by the lack of appropriate
measures for controlling weed infestation during this time, which results in the for-
mation of a large number of weeds in the period from the end of the vegetation of the
bushes of the previous year to the beginning of the growth stage of grape shoots in the
spring of the next year (Table 1).

Every year, at the initial stage of grape development, the composition of biological
and cenotic weed communities includes many species, in which the proportion of per-
ennial plants ranges from 19.7-28.2%, depending on the terms of cultivation of plan-
tations, stocks of vegetative reproduction organs and technological measures for con-
trolling the number and development of segetal vegetation. In addition, the number and
timing of perennial weeds depends on environmental conditions, including water and
thermal conditions, and solar energy intake.
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Table 1
Effect of weed control measures on biological communities of weeds
in grape agrophytocenoses (the stage of grape sap flow, % to the number
of species of biological and phytocoenotic community)

Plantation weed control Biological communities of weeds
measures 1 2 3 4 5 6
chemical and mechanical, control | 28,3 31,6 - 9,3 11,1 19,7

cultivation of sour sorrel in the

. 22,1 15,4 - 17,8 16,5 28,2
row spacing of grapes

cultivation of winter rye in the

. 15,4 17,3 - 20,7 19,0 27,6
row spacing of grapes

1 — ephemerals; 2 — early spring, 3 — late spring, 4 — wintering; 5 — optional and true
biennials; 6 — perennials.

Every year, at the initial stage of grape development, the composition of biological
and cenotic weed communities includes many species, in which the proportion of per-
ennial plants ranges from 19.7-28.2%, depending on the terms of plantation cultivation,
stocks of vegetative reproduction organs and technological measures for controlling
the number and development of segetal vegetation. In addition, the number and timing
of perennial weeds depends on environmental conditions, including water and thermal
conditions, and solar energy intake.

Under satisfactory water and heat conditions, pink and gray thistles appear in vine-
yards in autumn, spring, and throughout the summer growing season. Late autumn this-
tle seedlings develop to the 23 leaf stage and die with the onset of frost. August this-
tle seedlings are more resistant to unfavorable wintering conditions, especially if they
developed under satisfactory water and thermal conditions. In spring, the first seedlings
of pink and gray thistles appear from seeds caused by the high temperature of the upper
0-3 cm soil layer with a number of about 9—12 pcs./m?. In terms of calendar time, the
emergence of seedlings from the seeds of pink and gray thistles, the subsequent for-
mation of leaf rosettes coincides with the stage of grape sap flow. Due to the unstable
weather conditions of this period, pink and gray thistles, having formed a rosette of
leaves with a diameter of 2-3 c¢m, grow and develop very slowly.

The subsequent removal of cut shoots from the vineyard rows, the first tillage and
the application of Roundup herbicide locally, along the axis of the row of bushes, along
with other types of weeds, destroys almost all young plants of pink and gray thistles that
started developing from seeds. New seedlings of pink and gray thistle, from the buds
of perennial rhizomes, begin their growth much later, after reaching a temperature of
8—10°C at a depth of 20-30 cm, and most often observed at the end of the third decade
of April or in the first decade of May, which almost coincides with the beginning of the
growth stage of grape shoots. The delay in the beginning of the development of thistle
rhizomes excludes the phytotoxic effect of the applied herbicide, as a result of which
these plants determine their number in the weed community and potential harmfulness.

At the initial stage, the development and formation of multi-tiered rosettes of pink
and gray thistle is slow, but later, with the improvement and stabilization of the ther-
mal regime, it is significantly accelerated, which contributes to the intensive forma-
tion of aboveground vegetative mass of plants. The beginning of the intensive growth
and development of pink and gray thistles coincides with the beginning of the grape
berry growth stage and continues until the end of the harvest ripening, and very often
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after harvesting. The intensive growth and development of thistles is also facilitated by
the absence of weeds, or their small number, which reduces competition for mineral
resources, moisture, and solar energy.

Registration of the number and development of weeds conducted at the end of the
stage of grape shoot growth in the areas with fallow land showed that the frequency of
spread of pink and gray thistle plants in different biological and cenotic communities
reached 53.1-57.4% with an average number of 3.4-3.7 pcs/m?, which developed along
the axis of a row of bushes and a protective strip.

Outside of this sector, the number of pink and gray thistle plants did not exceed
1-2 pes/m?, which were suppressed in development due to regular mechanical destruc-
tion of rosettes in the process of soil cultivation in this sector of row spacing. The dif-
ference in the number of pink and gray thistle plants is also due to different depths of
tillage, which is shallower in the sector of the axis of the row of bushes and deeper
beyond it. The conditions in different sectors of the row spacing also change the fre-
quency of pink and gray thistles. Along the axis of the row of bushes and the protective
strip, pink thistle plants prevailed in number and development. The frequency of spread
of gray thistle plants did not exceed 23-27% with the number of 1-2 pcs/m?, in the form
of rosettes of 3—5 leaves depressed in development (Table 2).

Table 2
Influence of technological control measures on the dynamics of weeds/thistle
in industrial grape plantations

. Dynamics of the number of weeds/sedge, pcs/m* Average
Technological
measures for weed stages of grape growing season number of
control weeds/thistle
1 2,3 4 5 6 pes/m?

chemical and

. 42,6/3,7 | 16,2/29 | 12,6/2,7 8,3/2,5 | 23,1/2,8 23,9/2,7
mechanical

cultivation of sour
sorrel

growing winter rye | 27,4/2,9 | 49,5/2,1 | 31,5/2,0 | 18,5/2,3 | 27,2/2,3 31,0/2,3

51,2/3,4 | 48,3/5,5 | 27,5/3,6 | 20,7/3,4 | 31,4/3,3 37,8/3,8

The lower number of gray thistle and its inhibited development are due to the pre-
dominant development of the root system in a highly compacted horizon of 0—30 cm,
the rapid formation of moisture deficit in this soil layer, and the increased competi-
tion for moisture consumption by grapes and other weed species. Pink thistle is more
adapted to unfavorable growing conditions among grapes, so it develops more quickly,
and already in the middle of the berry growth stage it forms a stem 3540 cm high, and
by the end of the stage it increases to 60—75 cm. With an average number of pink thistle
plants in the range of 2.5-2.7 pcs/m?, during the growth-ripening stage of berries, its
vegetative mass reaches 250270 g/m>.

The general tendency of pink thistle development and growth of its number in the
second half of the growing season is determined by soil moisture conditions. With suf-
ficient moisture reserves, the number of thistle plants increases due to sprouting from
seeds and underground rhizomes.

The cultivation of intercrops, such as winter rye and sour sorrel, between grape
rows causes qualitative and quantitative changes in the species composition, number
and development of weeds, including perennial weeds such as pink and gray thistles.
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Changes in the number, intensity of development and formation of the vegetative mass
of thistle plants, their share in the formation of total weediness were observed only
within the local area occupied by intercrops. Depending on the biological characteristics
of the grown intermediate crops, their influence on the formation of the number and
development of pink and gray thistles differed in time and consequences.

Sour sorrel, in the first half of the year after sowing, develops and increases the veg-
etative mass of leaves very slowly, and therefore has almost no significant effect on the
development of pink and gray thistle seedlings at this time. This is also facilitated by
the soil cultivation regime of this area, its temporary absence. Due to this, pink and gray
thistles, at the initial stage of the joint vegetation, increase their number, successfully
competing with sour sorrel, often outstripping it in development. Intensive growth of
sour sorrel leaves mass, formation of its significant area begins in the second half of the
grape growing season, but acute soil moisture deficit negatively affects plants, which
limits its influence on the growth, development and formation of the vegetative mass of
pink and gray thistle.

The conditions for the development of pink and gray thistle in the environment of
winter rye also depend on many factors, such as sowing time, soil moisture reserves,
temperature, plant density and development. Under optimal environmental condi-
tions, winter rye seeds germinate 6—8 days after sowing. In autumn, seedlings of pink
and gray thistles appear mainly from seeds, and in the environment of winter rye they
start developing later, on average by 3—5 days, and form a rosette with 2-3 leaves
with a diameter of 1-3 ¢m and a number of 3.1-2.9 pcs/m?. Further development
of thistle seedlings is determined by the condition of winter rye. In the presence of
600—650 well-developed winter rye plants, the intensity of solar energy flow in their
environment decreases to minimum values, as a result of which thistle seedlings stop
growing and die in winter. With a lower density of winter rye plants or their depressed
state, the growing conditions of a significant part of thistle seedlings are significantly
improved, resulting in an increase in the area of the rosette leaves, a greater mass of
roots, and a greater depth of their penetration into the soil. Most of these plants can
withstand unfavorable wintering conditions and replenish the thistle population in the
following spring.

Thus, the vegetation of pink and gray thistle plants can last for almost 9 months,
which allows them to achieve maximum development, ensure maximum seed produc-
tivity, and replenish the nutrient reserves of perennial rhizomes during this time.

Conclusions. Thus, as a result of the conducted research, it was found that mod-
ern agrotechnical measures for controlling pink and gray thistle are mainly based on
the depletion of the root system by systematically cutting the rosettes of the weed to
prevent the formation of a rosette of leaves on the soil surface. For this purpose, the
vineyard soil is traditionally kept fallow, with multi-depth tillage during the grape
growing season. However, even after the full implementation of such agrotechnical
measures, it is not possible to completely destroy the well-developed root system
of pink thistle, and the measure requires large expenditures of man-made energy.
In this regard, a radical reassessment of technological measures for controlling the
number and development of pink and gray thistles is needed. The most promising for
reducing costs and achieving maximum efficiency in the fight against pink thistle is
the integrated application of agrotechnical, phytocoenological and chemical meas-
ures, with the obligatory consideration of the biological characteristics of the weed
development.
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BMNJIUB NnoLul TA ®OHY XUBJIEHHA
HA YPOXAUHICTb COJIOMMU JIbOHY OJIIMHOIO
3A 3POWIEHHA B YMOBAX MIBAHA YKPAIHU

MuHkina I".O. — K.c.-2.H.,

doueHm Kaghedpu bomaHiku ma 3axucmy pOCIIUH,
XepcoHcbKull OepxasHull agpapHO-eKOHOMIYHUU yHieepcumem
MuHkiH M.B. — K.C.-2.H.,

douyeHm kaghedpu 3emnepobecmea,

XepcoHcbKull OepxasHull agpapHO-eKOHOMIYHUU yHieepcumem

Y ecmammi nasedeno pezynomamu docuioxncenv wooo eueueHHs 6NAUBY NIOWI MA POHY JHCUB-
JIeHHS HA YPOUCAUHICINb COTOMU TbOHY ONIIHO20 3d 3POUEHHS 8 YMOBAX NiGOHA VKpainu.

Memoto Oocniddxcenb 6Yn0 6CMAHOBUMU 3MIHY APXIMEKMOHIKU POCIUH [ YPOX*CAUHICIb
CONOMU IbOHY OIUHO20 8 MEXHONO2II 020 BUPOUYBAHHS NPU 3POUEHHT OOUYBAHHSM.

Jlna  OocsienenHs nocmasieHoi memu npocpamory 00CHiONHCceHb Nnepeddavanucb maxi
3A60AHHA: BUSHAUEHHS GNIIUBY PISHUX NAOW | (DOHIE HCUBTEHHS HA PICM | YPOUCALIHICMb CONOMU
npU BUPOULYBAHHT TbOHY ONIUHO20 Y NIBOEHHOMY pe2ioHi YKpainu 3a 3pOouienHs.

Ilpu cnocmepesicenni 3a NIHIHUM POCMOM POCIUH JbOHY ONIHO20 NO (azax po3eumKy
BCIAHOBNEHO, WO HAUMEHIIA 8UCOMA POCIUH 6yla 6 Gasi «ATUHKUY, a 00 Pa3u YeiminHs 60HA
30iMbUYEMBCA | 00CA2A€ C8020 MAKCUMYMA NPU OO3PIGANHI.

Tax, y eapianmax 3 wupuHo Mincpsaos 15 cm yeil nOKasHux 6 asy Yeiminus, 8 cepeoHbOMY
no docnioy, cmanosus 46,4 cm, wo Ha 0,8 cm menwe 8 NOPIBHAHHI 3 OINAHKAMU Oe WUPUHA
Midnepaos 30 cmu.

Ipu 38yoiceni migcpsaos 6io 30 0o 15 cm eucoma pociun 1bony, smenuyemocs. Hezanemxcno
810 (POHY dICUGNEHHS, NPU BUPOWYBAHHI TbOHY 3 MINCPAOOSmM 15 cm, 6 asy dospisanns, yeti
NOKA3HUK cmanosus 56,6 cm, wjo menwe Ha 1.3 cm 6 nopigusanti 3 eapiaumamu, 0e 1b0H 8UPO-
wysanu 3 miscpsaoosm 30 cm.

3acmocysanns azomuo-pocghoprux 006pus Ha nocieax 1bOHy Cynpo8oONHCY8AIOCH 30iNblUIEH-
HAM eucomu pociut. Tlpu 003pieanti 1bOHY ONIIHO20, KONU 3aKIHYEHI POCMOSI npoyecu, MaK-
cumanvra eucoma pociun — 61,0—62,7cm 3aghikcoeana 6 ymoeax 3acmocy8anHs 000pus 00300
NIZ(HIZU’ . . . .

awi 00CTIOHCEHHS NOKA3ANU, WO PAKMOPU, AKI BUBHATUCA 8 YMOBAX NPOBEOEHHS O0CNIOY
YUHUY NOZUMUBHUL BNIIUG HA YPOICAUHICMb CONOMU ONILIHO20 TbOH).

Minimansnuti  ypoorcaii 0ye cgopmosanuil y 6apiaHmax HeyO0OPeH020 KOHMPOI —
19,0-19,1 y/2a. 3acmocyeanna 0OuHaApHOI 003U 006PUE 8 YMOBAX NPOBEOEHHs OOCAI0Y Chpu-
10 30inbuenHI0 8podcatinocmi conomu Ha 4,5-5,3 y/ea, a na eapianmax noosiiHol 0o3u ypo-
arcatinicms conomu 36inbuLysanace na 5,7—6,0 y/ea nopisuano 3 sapianmamu oe3 00bpus ma na
0,7-1,2 y/2a nopienano 3 eapianmamu 0e 3acmMoco8y8a OOUHAPHY 003y 00OPUs.

Aepo knimamuuni ymogu nig0eHno2o cmeny Yxpainu 003601510Mms OMpumMysamu 6UCoKi 6po-
JHCai CONOMU TbOHY MeJHCEYMKA 3a PAXYHOK ONMUMATLHOI NA0WT | (POHY MIHEPATbHOLO JHCUBTICHHS
POCIUH.

B ymoeax nposedenns 00cnioie HadilHUM WLIAXOM NiO8ULeHHS RPOOYKMUSHOCHI IbOHY O/lill-
HO20 € YOOCKOHANIeHHSI MEXHONO02IT 11020 8UPOWYEAHHS, AKA NOGUHHA OA3YEAMUCS HA eKOIO02IYHO
epexmusnux pisnax it inmencuirayii, 30kpema 36a1aHCO8aHOL cucmemu YOOOPeHHs Ha Goni
ONMUMATLHO20 CROCOOY NOCIBY.

Jna popmysanns epodcaio conomu Ha pisHi 25,1 y/ea, 160H onitinutl HeoOXiOHO sucieamu 36u-
YQUHUM CROCOOOM 3 MINCPAO0am 15 cm. Minepanvhi 0obpusa npu yboMy 6HOCUMU 3 PO3PAXYHKY
N]Z()PIZ()'

3Mina KniMamuyHux ymos nieoHs Yxkpainu, Hecamuenuil 61116 60€HHUX Oill HA 2PYHMU NOmMpe-
0y€e no0anbuux 00CiOdNCeHb eleMenmie mexHonNo2ii 6UPOUY8anHs TbOHy ONIHO20 30 3POUEHHS.

Kniouogi cnosa: nvon onitinuil, o dcusnents, cnocio nocigy, 3poulenHs, eucoma pociut,
CONOMA, YPOICATHICTb.
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Mpynkina G.0., Mynkin M.V. The effect of area and nutrition background on the yield
oflinseed straw under irrigation in the conditions of Southern Ukraine

The article presents the results of studies on the influence of the area and background nutrition
on the yield of linseed straw under irrigation in the conditions of southern Ukraine.

The purpose of the research was to determine the change in plant architecture and the yield
of linseed straw in the technology of its cultivation under sprinkler irrigation.

1o achieve the set goal, the research program included the following tasks: determination of
the influence of different areas and feeding backgrounds on the growth and yield of straw when
growing linseed in the southern region of Ukraine under irrigation.

When observing the linear growth of linseed plants by development phase, it was found that
the lowest plant height was in the «herringbone» phase, and it increases before the flowering
phase and reaches its maximum at ripening.

So, in variants with a row width of 15 cm, this indicator in the flowering phase, on average
according to the experiment, was 46.4 cm, which is 0.8 cm less compared to areas with a row
width of 30 cm.

When the row spacing is narrowed from 30 to 15 cm, the height of flax plants, on the contrary,
decreases. Regardless of the nutrition background, when growing flax with a row spacing of
15 cm, in the ripening phase, this indicator was 56.6 cm, which is 1.3 cm less compared to the
options where flax was grown with a row spacing of 30 cm.

The use of nitrogen-phosphorus fertilizers on flax crops was accompanied by an increase in
plant height. At the ripening of linseed, when the growth processes are finished, the maximum
height of the plants — 61.0-62.7 cm was recorded under the conditions of application of fertilizers
with a dose of N ,,P ..

Our research showed that the factors studied in the conditions of the experiment had a
positive effect on the yield of linseed straw.

The minimum yield was formed in variants of unfertilized control — 19.0-19.1 t/ha. The use
of a single dose of fertilizers in the conditions of the experiment contributed to an increase in
the yield of straw by 4.5-5.3 t/ha, and in the double-dose options, the straw yield increased by
5.7-6.0 t/ha compared to the options without fertilizers and 0.7—1.2 c/ha compared to options
where a single dose of fertilizers was used.

The agro-climatic conditions of the southern steppe of Ukraine make it possible to obtain high
yields of mezeumka flax straw due to the optimal area and the background of mineral nutrition
of plants.

In the conditions of conducting experiments, a reliable way to increase the productivity of
oil flax is to improve the technology of its cultivation, which should be based on ecologically
effective levels of its intensification, in particular, a balanced fertilization system against the
background of the optimal method of sowing.

For the formation of a straw crop at the level of 25.1 c/ha, linseed must be sown in the usual
row method with a row spacing of 15 cm. At the same time, mineral fertilizers should be applied
at the rate of N120P120.

The change in the climatic conditions of the south of Ukraine, the negative impact of military
actions on the soil requires further research into the elements of the technology of growing oil
flax under irrigation.

Key words: linseed oil, nutrition background, sowing method, irrigation, plant height, straw,
productivity.

IHocTanoBka npodiemMu. 3aBIaHHAMH CYy4acHOTO 3eMJIEpOOCTBa € HAUOUIBII TIPO-
JYKTUBHE BUKOPUCTAHHS BCIX CLIBCHKOTOCIOAAPCHKUX YTiMlb Ul OTPUMAHHS BHCOKUX
1 cTajgux BpOXKaiB, CTBOPECHHS HEOOXINMHMX YMOB JJISI CHCTEMAaTHYHOTO BiITBOPEHHS
1 MJBUILEHHS POAIOYOCTI IPYHTY, pallioHalbHe BUKOPUCTAHHS MIPUPOJHHUX 1 BUPOOHH-
YHX PECypCiB, 3 ypaxyBaHHAIM ONTHMIi3allil BOXHOTO i HO)KUBHOTO PEKUMIB, OXOPOHH
IPYHTY i HABKOJIMIITHFOTO CEPEIOBHUINA B LILIIOMY.

Cepen BUpOIYyBaHUX Ha YKpaiHi CUTbCHKOTOCIIOAAPCHKUX KYJIBTYP BaXKIIMBE MicCIe
3aiiMae JIbOH oJiiiHUUA. KynbsTypa JIbOHY ONIIHHOTO Ja€ HE TINBKH ONi€HACIHHS, BHCO-
KOOUTKOBUI KOPM UIS TBapHH, a 1 BOJOKHO JJISI TEKCTIIIBHOT MMPOMHUCIIOBOCTI, KIIOUYs
1 Matepian 11 OyNiBENbHUX IIHT.

Ha croromHi crioctepiraeTbcs TEHICHINIS 10 30UTBIICHHS CIIOKHBaHHS TIPUPOIHUX,
OimpII OE3MEeYHUX Ta BITHOBIIOBAIBHHUX PECYPCIB, MOCHICHHSIM YBard 10 €KOJOTIYHOT
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Oe3neku Ta yTuimizanii BimxofiB. IlpukianaMu Takoi CUPOBHHHM € IEN0N03a Ta HaTy-
paJIbHI BOJIOKHA POCIIMHHOTO ITOXOKEHHS. be3yMOBHOO MepeBaroro ix € Tiri€HiuHICTb,
JIENIeBU3HA, I[IHH1 TEXHOJIOTIYHI BIIACTUBOCTI, MOEAHYBAHICTD 13 IHIIUMU MaTepianamu,
MIBUJIKA AECTPYKIIisl, BiTHOBIIOBAHICTH [1].

CostoMKa / Tpecrta / OJIHHOTO JIbOHY NIPHUIAaTHA JUIS TepepoOKH Ha KIIOYYs i KOPOTKE
BOJIOKHO. 3 IIbOT'O BOJIOKHA BUTOTOBIISIOTH I'Py01 TKAHMHM, MIIIKOBUHY, OpE3€HT, LIma-
rar a 3 KJIOYYsl — MaKyBaJIbHI TEIUIO-130JIsMiliHI Marepiasn. OcoOIUBO aKTyalbHO 1€
3apa3 KoJli y JiepkaBi iiae BiitHa. [3 Tpy0oro BOJIOKHA JILOHY OJIIHHOTO BHUTOTOBJISIOTH
MAacCKyBaJIbH1 CITKU AJISl 3aXUCTY BIHCHKOBOI TEXHIKH.

JocmimpkeHHs BIUIMBY IUTONI Ta (hOHY KMBJICHHS HA YPOXKAHHICTH COJIOMH JHOHY
OJIITHOTO 3a 3pOIICHHS B YMOBax MiBIHA YKpaiHU € 0e33amepeyHo akTyaJIbHUM 1 CTa-
HOBJISITH IHTEPEC IS CLIBCHKOTOCIOaPChKOTO Ta TPOMHCIIOBOTO BUPOOHMIITBA.

AHaJii3 ocTaHHIX JOCTiTKeHD i nyﬁ.lmcaum. y mTepaTyp1 I10/10 TUTaHHS BUBUCHHS
€IIEMEHTIB TEXHOJOT1i BHPOIILYBAHHST JIbOHY OJIIITHOTO iICHYIOTH Pi3HI peKOMEHaIli1.

Bararuii cBiTOBMIA JOCBi CBIIYWTH, IO 3alMaTHCA KOMILUIEKCHOIO MepepoOKOI0
COJIOMH JIbOHY OJIIHHOTO € €KOHOMIYHO NOIUIFHO. TOMy BaXKJIIMBUM 1 aKTyaJbHHM
3aBIaHHAM € BHKOPHUCTaHHs YCHOTO MOTEHIATy 3aKIaeHOrO MPUPOIOI0 B IIO POC-
JUHY — HACiHHA, BOJIOKHA, Ta BiIXOMiB iX mepepooxu [1].

OnHUM 13 OCHOBHHX (DaKTOPiB 30BHIIIIHBOTO CEPEOBUINA, 3MIMCHIOIOUYHUX BIUIUB Ha
picCT 1 pO3BHTOK POCIHH, € 3aCTOCYBaHHS MiHEpaIIbHUX T0OpUB. HaaxomKeHHS TOXKUB-
HUX PEUOBHMH B POCIHHU B OHTOT€HE31 1 BUKOPUCTAHHSA 1X MOpsJ 3 MPOAyKTaMH (OTO-
CUHTE3Y B Ipolieci OOMiHYy PEYOBHH BH3Ha4Ya€ yMOBHU (DOPMYBaHHS yPOXKAKO CiITbCHKO-
rOCIOAPChKUX KYJBTYp 1 HOTO SKICTh [2].

JIbOH oniliHUI NOPIBHAHO 3 1HIIKMMH CiJICHKOTOCTIONAPCHKUMHU KYJIBTypaMH BUPi3-
HSETHCSI HEBEIUKIM BHUKOPHUCTAHHSIM MOXMBHUX PEUOBHH HAa (POPMYBAaHHS BPOKAlo,
aye depe3 BiJHOCHO KOPOTKHUI Iepio BereTallii [l HOPMAIBHOTO POCTY 1 PO3BHUTKY
noTpedye BUCOKOTO BMICTy y I'PYHTI €IE€MEHTIB )KUBJIEHHS B JIETKOIOCTYIHIHM (opmi.
YnciieHHIMH JOCTIDKEHHSAMH BYCHUX JOBEICHO 3POCTAaHHS HPOAYKTHBHOCTI JILOHY
BiJl BHECCHHS MiHEpaJIbHUX JOOpHB [3].

B ymoBax miBnHS YKpaiHU Ha TEMHO-KAIITAHOBUX CEPENHBO CYTITMHKOBUX IPYHTaX
TOCITDKEHHS TT0Ka3anm, mo BHeceHHs N, Ha ¢oni PK n06pus ypoxaiHicTh HaCciHHs
CYTT€BO 3pocia A0 HeynoOpeHoro koHTpoito (Ha 13,1-29.9 %), a 36inpmenns Ha (oHI
N30 no3 sik P, Tak 1 K 700pyB He3HAYHO BILTMHYJIO HA Iel MOKa3HHK. [3 30iIbIIIeHHIM
no3u asoty 10 N, mpupicT konusascs B Mexkax 36,4-39,2 %. MakcumanbHy Bpoxai-
HICTh HaciHHS OyJlo OTpuMaHO Ha (DOHI >KUBJIEHHS pO3paxyHKoBOi mo3u — 1,6 T/ra.
Haiibinpmmid ypokaid JIbOHOCOJIOMKHM OTPUMaM 32 BHECEHHS PO3PaxXyHKOBOI JO3H
n06puB — 3,64 T/ra. AHANIOTiYHO 3MiHIOBABCS 1 BpOXail BCHOTO BOJOKHA JIOHY OJIiH-
Horo 3 1 rekrapa. MakcumansauM (0,79 T/ra) BiH OyB Ha ()OHI 3aCTOCYBaHHS PO3pPaxyH-
KOBO1 JI03H, 110 O1JIbIIIE 32 MEPEBUILUIO KOHTPOIIb Ha 64,6%, Toxl K Ha iHIUX QoHaxX
JKUBJICHHS! BiH KonmBaBcs B Mexax 0,57-0,74 1/ra. Takox 3acToCyBaHHS MiHIOOPHB
MABUIIMIO 301p ol Ta mpoTeiny 3 omuHUII o [4,5].

BaxxmiBuM Ta HEIOCTaTHHO BUBYCHUM (PAKTOPOM, IIO BILTUBAE HA MPOTYKTUBHICTH
POCIHH JBOHY OJIiIHOTO, € CIIOCiO MOCIBY, SIKUM 00YMOBIIOETHCS PO3MILIICHHSIM POCIHH
Ha TEPUTOPIi i 3HAYHUM YMHOM BH3HAYAE YMOBH I'PYHTOBOTO 1 IOBITPSHOTO JKUBJICHHSI.
VY pi3HuX 30HaxX Hamoi KpaiHU Ta 3a KOPIOHOM BUEHMMH PEKOMEHI0BAHO Pi3Hi IO
KUBIICHHS OJTHIET POCIUHY JIbOHY MEKEYMKY.

PosmoBcromkena TyMKa Ipo Te, II0 KPalluM CII0COO0M IOCIBY 3€pHOBUX Ta 1HIIIX
KYJIBTYp € PO3MIIICHHS HACIHHS IO OJHOMY Ha ILIOII JKUBIICHHS Y BUDIISAII KBaJparTa.
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PazoM 3 THM € BimoMOCTI, SIKi CBiUaTh MO T€, IO MPH OLIBII IITHHOMY PO3MIiIIEHH]
HACIHHS CXOJIM JIbOHY 3’ ABISAIOThCS paHime [6,7,8,9].

Cepen BITYM3HSHUX aBTOPIiB HE Ma€ €IMHOI TyMKH PO TEPEBard OHOTO 13 CIOCo-
01B MOCIBY JIbOHY.

ITocranoBka 3aBiaHHs. 3aBIAHHIM JOCITIPKEHb OyJI0 BU3HAYCHHS BIUIMBY IUTOLI
JKUBJICHHS Ha PICT Ta yPOXKaiHICTh COJIOMH JILOHY OJIHHOTO, BUSIBUTH PEAKIil0 POCIUH
JBOHY OJIHHOTO HAa PiBeHb MiHEPAIHFHOTO JKMBJIEHHS 1 BCTAHOBUTH ONTHMAIIBHY 103y
3aCTOCYBaHHA MiHEpaJbHUX TOOPHB 3a 3pOLIEHHs Ha MiBIHI YKpaiHu.

JlocnijpkeHHs. TPOBOAWIIM Ha TEMHO-KAIITAHOBUX CEPENHBO CYIIIMHKOBHX CIa00
OCOJIOHITLOBAHUX IPYHTaX.

V cxemy ABOGAKTOPHOTO JOCIiAy Oy BKITIOUCHI HACTYITHI BapiaHTH:

®dakTop A — HIMPUHA MIKPSIb:

1. 15 cm;

2.30 cm.

®axrop B — o xuBIeHH:

1. be3 mobpus.

2.N_P

60" 60.

3' NIZOPIZO.

TToBTOPHICTH B IOCTiaX YOTUPHOX Pa30Ba.

BukJjiag ocHOBHOro Martepiajy qocJiaxeHHs. [0JOBHUM 3aBIaHHAM MpHU BUOOPI
wIowi Ta (OHYy KMBJICHHS € CTBOPEHHS TaKUX yMOB, SIKi O OLIBIIOI MIpOIO BiaIO-
BiJJaJI BIMOTaM, IO € ONTHMAaJIbHUMH Ui pociuH. 11106 po3pobutn oOrpyHTOBaHI
arpoTEeXHIYHI peKOMEHAAIIT TS oflep KaHHs BUCOKUX BPOXKAaiB COIIOMH JHOHY OJIITHOTO
B IIPOBEJCHUX JOCTiIaX BUBYAIACH TUHAMIKA BUCOTH POCIIUH JILOHY OJIITHOTO Y 3B’ SI3KY

3 IJIonIero Ta POHOM XHUBJICHHS (Tabm. 1).

Ta0muus 1
JAuHamika BUCOTHM POCJIVH JIbOHY OJIIHHOTO Y 3B’A3KY 3 IJIOLIEI0
Ta ()OHOM KMBJIEHHS, CM

Mupuna ®a3a po3BUTKY POCTUHHI
Mikpsaaasa | DoH KMBJIeHHS L. . .
(cm) «AIMHKA» | OyToHi3auWisi | uBiTiHHA | 1o3piBaHHA
be3 nobpus 8,0 28,2 43,1 47,5
15 NP 8,1 30,4 45,9 59,6
NP 8,2 31,0 50,3 62,7
be3 nobpus 82 26.0 39.1 51.9
30 NP 8,3 343 47.2 59.3
NP2 8,3 37.9 50.6 61.0

[Tpu croctepeskeHHI 3a MHIHHAM POCTOM POCIUH JBOHY ONIHHOTO MO (a3ax po3-
BUTKY BCTaHOBJICHO, III0 HAaIMEHINIa BUCOTA POCIHH Oyna B (a3i «UTHHKI», a 10 (aszn
IBITIHHS BOHA 30UTBIIYETHCS 1 TIOCATAE CBOrO MaKCUMyMa TP T03PiBaHHI.

Bucora pociuH J1p0HY y Ga3y «SIHHKH» He Ma€ iCTOTHUX BiIMIHHOCTEH 3a BapiaH-
TaMu gociiay. list AocimKyBaHuX (haKTOpiB MOYMHAE MPOSBIATUCH 3 (ha3u OyToHi3aIii
1, 0COOJIMBO ITOMITHA, 0 KiHIIS BereTarii.

Tak, y BapiaHTax 3 OIMPHHOIO MDKpsAb 15 cM mel mokasHUK B a3y IBITIHHA,
B CEPEAHBOMY IO JOCIHiy, CTaHOBUB 46,4 cM, mo Ha 0,8 cM MeHIe B MOpiBHAHHI
3 MUISTHKaMH e HpUHA MIXpsas 30 cM.
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ITpu 3By)eHi Mixkpsab Big 30 1o 15 cM BucOTa poCiMH JILOHY 3MEHIIyeThes. Hesa-
JISKHO BiJ (OHY >KUBJICHHS, ITPH BUPOIIYBAaHHI JILOHY 3 MIXpAIIIM 15 cM, B ¢a3y
JIO3piBaHHS, [ei MOKAa3HWK CTaHOBUB 56,6 cM, mo MeHnie Ha 1.3 c¢cM B MOpiBHSHHI
3 BapiaHTaMH, Jie JTbOH BUPOILYBAIH 3 MIKpAAAIM 30 cM.

3acrocyBaHHs a30THO-(OCPOPHHUX JOOPHB HA MOCIBaX JHOHY CYIPOBOIKYBAJIOCH
30UIBIIEHHSIM BUCOTH POCIHUH. B a3y «sUTMHKWY) BHCOTA POCIUH JILOHY, B 3aJI€KHOCTI
BiJl (OHY >KUBIICHHS, 3MIHIOEThCS HE3HAYHO. AJle y)ke B (pa3y IBITIHHS YiTKO MPOSIBIIS-
€ThCsI IOBUTUBHUH BIUIMB JOOPWB HA JIIHIHHUK picT pocnuH. [1pu 3acTocyBaHHI 100pUB
B 1031 N P i N P pocmunu 30i1bn1yBanncs B cEpeAHbLOMY BiANOBIIHO Ha 2,8-8,1
i 7,2-11,5 cM B moOpiBHSAHHI 3 HeynoOpeHuMH BapianTamu. [Ipu go3piBaHHI ofiifHOrO
JILOHY, KOJIM 3aKiHYEHI pOCTOBI MPOIIeCH, MaKCUMallbHa BHCOTa pociuH — 61,0-62,7 cm
3aQikcoBaHa B yMOBAX 3aCTOCYBaHHs 100puB 103010 N, P .

®DopMyBaHHS BpOXaro — II¢ CKJIAAHUI MPOAYKUIHHMI MpoIiec, SIKHMH BH3HAYAETHCS
TeHETUYHOIO MTPOTPaMOI0 POCIIMHY 13 30BHIMIHIME yMoBamH. 1106 3a0e3neuntu BrCO-
KU yporKaii, HeoOXiJHO MaTH MOBHY iH(OPMAIIFO PO BCIO 0ararorpaHHicTh Mii OKpe-
MHUX YHHHUKIB 1 iX B3a€MOJiI0, II0 OepyTh y4acTh Y POCTi i PO3BUTKY POCIHH, BMITH
nependavaTy peakililo pOCIMH Ha HUX. Benmanaa Bpoykaro BU3HAYAETHCSI TAKUMH TIPO-
necamu Sk (pOTOCUHTE3, PICT 1 PO3BUTOK, MOBITPAHUN, BOAHUN 1 TEIUIOBUI PEXKUMH,
MiHepaJbHE )KUBJICHHS, CTPYKTYpa POCIIHH, apXiTeKTOHIKa ITOCIBY.

JIbOH OMIMHUHI KYJIBTYPA, Y SIKiH KpiM OCHOBHOI IPOMYKIIiT (OJiEHACIHHS ) TOCTIOAAp-
CBKO LIIHHOIO € i coNoMa. [1 BUKOPHCTOBYIOTE B Pi3HUX raTy3sX HAPOAHOTO FOCIOAPCTBA.

YV nonboBOMY J0CHiI IPOBENECHUHA CYIIIBHAN 00K BPOXKAIO ILOHOCOJIOMH, a OTO
JIaH1 MpeJICTaBIeH] B TabuI 2.

Tabmurs 2
YpokaiiHicTh c0JI0MU JILOHY OJIIITHOTO B 32JI€5KHOCTI BiJ muiomnri
Ta (oHY :KMBJIEHHS, 1I/Ta

®on ]_l_!npm{a YpoxaiiHicTh €0JIOMH 10 IOBTOPEHHAM
JKUBJICHHS MD([?::;HB 1 2 3 4 Cepennc
Be3 mobpus 18.9 19.3 19.7 18.5 19.1
NP 15 23.1 25.0 24.7 24.8 24.4
NP o 24.9 25.6 25.6 243 25.1
be3 mobpus 18.8 19.6 19.1 18.5 19.0
NPy 30 23.7 24.0 23.9 22.4 235
NP o 24.0 25.6 25.0 242 24.7

HIPOS, y/2a ons pakmopa A — 0.35, ona gpakmopa B — 0.87, ona 63acmo0ii AB — 1.23

Hamrni mocmikeHHs moKa3and, o (akTopH, sKi BUBYAIKCS B YMOBaX MPOBEICHHS
JOCHITy YAHHIIU TO3UTUBHUY BILTHB HA YPOXKAWHICTH COJIOMH OJIITHOTO JIbOHY.

IcroTHMI BIUTHB Ha HOPMYBAHHS BPOXKAKO COJIOMH YHMHIUIIU IUTOMIA Ta ()OH KUBIICHHS.
VY nmocmizi MpOCHiIKOBYETHCSI HACTYIHA 3aKOHOMIPHICTB: y BapiaHTax 3 MIHPUHOIO
MDKpPsiIb 15 ¢M criocTepiraeThest icTOTHE 30UIbIIIEHHST BpoXkaro coiioMu. Ha Heynoope-
HOMY KOHTPOJIi YPOXKaHHICTh 3 INMPUHOI0 MKPsb 15 cm Ginbmie wa 0.1, N P, —0,9, Ta
NP, — 0.4 w/ra. XapakTepHo, 010 YPOKaHHICTb CONOMHM JILOHY Y BapiaHTax CyIib-
HOTO Ccroco0y MOCIBy MOPIBHSAHO 3 IIMPOKOPSIAHUM € ICTOTHO OUBIIOI0 MPH 3aCTOCY-
BaHHA JOOPHB HMOPIBHSHO 3 BapiaHTaMH HEyTOOPEHOTO KOHTPOJTIO.
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MinepanbHi 100prBa, YNHUIN O3UTUBHUI BIUTUB Ha ypOXKail COJIOMM B IIOIbOBOMY
nociigi. MiHiMansHuH ypokaid OyB c()OpMOBaHHH y BapiaHTaX HEyIOOpEHOTO KOHTp-
omo — 19,0-19,1 w/ra. 3actocyBaHHsS OJMHAPHOI 103U JOOPHUB B YMOBax NMPOBEICHHS
JIOCITIZY CIPUSUIO 301IbIIEHHIO BpOXaWHOCTI coomu Ha 4,5-5,3 1/ra, a Ha BapiaH-
Tax MOJBIIHOT 103U ypoxalHICTh coloMH 301IbITyBanack Ha 5,7—6,0 11/ra MOpiBHIHO
3 BapiaHTamMu 0e3 100puB Ta Ha 0,7—1,2 11/Ta MOPIBHIHO 3 BapiaHTaMH Jie 3aCTOCOBY-
BaJIU OIMHAPHY J103y JOOPHB.

MakcuManbHHIA BpOXKail COJIOMH JIbOHY OMiHHOTO 25,1 1/Ta OTpUMaHHUHA TPH MOE-
HaHHI CYIIBHOTO crocoOy TOCiBy Ta 3aCTOCYBaHHI MiHEpaJbHHX JOOpUB I03010
N120P120'

BucHOBKH Ta mepcneKTHBH MOJAJbIINX AOCHiMKeHb. Ha mifcTrasi npoBeneHnx
MOJTLOBHUX JIOCII/PKEHb MO0 MOXKJIMBOCTI IHTEHCH(IKAIlT TEXHOJOTIi BHPOIYyBaHHS
JIBOHY OJIHHOTO B IPYHTOBO-KJIIMaTHYHHUX YMOBAxX 30HHU cyxoro CTery MOXHa 3poOnTH
HACTYIHI BUCHOBKH. ATPO KIIIMaTW4Hi YMOBH MIBICHHOTO CTEIy YKpaiHU J03BOJISIOThH
OTPUMYBATH BHCOKI BpPOXai COJIOMHM JILOHY MEXKEYMKa 3a PaXyHOK ONTUMAaJIbHOI IO
1 (POHY MiHEPaJLHOTO JKUBJICHHS POCIIHH.

B ymoBax mpoBeAeHHS JOCTIAiB HAAIHHUM IIJISIXOM IiJBUINEHHS NPOAYKTUBHOCTI
JILOHY OJIMHOTO € YIO0CKOHAJICHHS TEXHOJIOTIi HOTro BHPOIIYBaHHS, sKa TIOBUHHA 0a3y-
BaTUCS HA €KOJOTIYHO e(eKTUBHUX PIBHAX I iHTeHcH(iKallii, 30kpeMa 30aJaHCcOBaHOT
CUCTEeMH ynoOpeHHs Ha (OHI ONTHUMAIBLHOTO CIIOCO0Y MOCIBY.

[ hopMyBaHHS BpoXKaro COJIOMH Ha piBHI 25,1 m/ra, T60H OMiHHUNA HEOOXiTHO
BHCIBaTH 3BHYAHUM CITOCOOOM 3 MIXpAIAM 15 cM. MiHepalibHi J0OpHBa MPH [IBOMY
BHOCHTH 3 PO3PaXyHKY N, 0P e

3MiHa KIIMaTHYHUX YMOB IMBIHS YKpaiHW, HETaTUBHUI BIUTUB BOEHHUX Jiii Ha
I'PYHTH HOTpeOye MOAJBIINX JOCII/KEHb eJIEMEHTIB TEXHOJIOT1l BUPOIILyBaHHS JILOHY
OJIITHOTO 32 3POIICHHS.
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Kyxypyoza — o0Ha i3 HauyiHHiWUX KOPMOBUX KYIbMYp. Ale HapowysaHHs 6anosux 300pie
3epHa KYKYpyO3U 3a1ediCumy 6i0 pieHsi MexXHON02ii 6UpOWYeants, NOCMIUHO20 YOOCKOHALEHHS
1 YMOYHEHHs OKpeMUX ii eleMeHmis.

Ompumanns 6ucokux i cmadinbHUXx 6podIcaie 3epHa KyKypyO3u MOJCIUBO Julde npu NOGHill
3a0e3ne4yeHocmi pOCIUH OCHOBHUMU eLeMEHMAaMU MIHepAIbHO20 dicueients. Buxopucmanns
000pus, K I00MO, MAC BU3HAYUHE 3HAYUEHHS 8 CUCEMI A2POMeXHIUHUX 3aX00i6, AKi Malomb 3Ha-
YHUL BNIUG SIK HA GETUYUHY, MAK [ HA AKICMb ompumanoi npooykyii. [Ipodykxmusnicms KyKypyo3u
y 8enuKitl Mipi 3anedcums 6i0 003 i cnocodie HeceHHs: MiHepanbHux 0oopus [1, c. 75].

B xomnnexci azpomexniunux 3axo0ie 6upowy8anHs KyKypyo3u 6adiCIu6a poib HANEHCUmb
2yCmomi pociun, mak sk 6 3a2yueHux nocieax CnoGiIbHIOIMbCS Npoyecu PopMy8anHHs 2eHepa-
TMUBHUX OP2aHi6, NOOOBICYEMBbCA MPUBANICMYb gecemayilino2o nepiody. Onmumanrsua eycmoma
cmosnHA 3a0e3nevye HatbIIbul NOGHe GUKOPUCIAHHS NPUPOOHUX | AHIMPONO2EHHUX (DaKmopia
poCmy KyIbmypHUX pocaun.

3a oesxumu oanumu, eycmoma CMOAHHA POCIUH MAE OLNbWUL 6NAUE HA NPOOYKMUBHICHIb
KYIbmypu, Hioe eHeceHHs: 00opug [2, c. 24]. Takum uuHom, HeoOXiOHO Ol KOJNCHOL eKonoziu-
HOI 30HU 6CMAHOBUMYU ONMUMATLHY 2YCIMOMY CHMOSHHS POCIUN, KA 3a0e3neyye 6 3aNedCHOCHI
8I0 YMO8 MIHEPATbHO20 JCUBTLEHHSA MAKCUMATLHY NPOOYKMUSHICMYb KYKYPYO3u. B 36°a3Ky 3 yum
Mema 00CHiONCeHb NOAANA Y BUABLEHHT BNIUBY 2YCMOMU NOCIBY, HOPM | cnocobie YOobpeHHs
HA YPOJACAtIHICMb 3ePHA KYKYPYO3U.
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TIumanus iouymuocmi cilbCbko20CNO0ApCoKUX KYIbMyp HA GHECEHHs 000pU8 GUEUAEMbCS
0asHo, ane 00 MenepiuHb020 Yacy Yi OOCHIOHCEHHSI € AKMYANbHUMU, WO 0OYMOBIEHO PAOOM
NPUYUH.

Bueni exazyroms, wo 6edyuum paxmopom nioguuyeHHs npoOYKMUSHOCMI CilbCbKO20Cnooap-
CHKUX KYIbMYP SUCMYRAIOMb 000puU6a, ix UKOPUCTNANHA CRPUSAIOMb NIOGUWYEHHIO YPOJICAIO 00
60 % [3,c. 73, 4, c. 10].

Kyxypyosza € o0Hi€t0 i3 6anCIUBUX CITbCOKO2OCNOOAPCHKUX KVIbMYP 6 C8IMi uepe3 6UCOKY
nomenyitiny 8podicainicmv ma yHieepcanibHicms eukopucmanus. B ymosax Jlicocmeny kyxypy-
03a 8UpoOUyEmMbCsl, NOYUHAIOWU 3 Opyeoi nonosunu 50-x pokie XX cmonimms, K OCHOBHA CUNOCHA
Kynemypa.

3 usedenuam ckopocmuenux 2iopudis, aki NOmeHyitiHo 30amHi 3a6e3neyumu 8UCOKI epoicai
sepra (8—10 m/ea), cmano epekmusHUM BUPOWYBAHHS KYIbMYPU 6 YIll CLIbCbKO2OCNOOAPCHKIlL
30Hi [5, c. 64].

Ilpeomem Oocnioxcenns: miHepanvbHi 00bpusa, KyKypyo3a Ha 3epHo 2ibpudy Dopmazo ma
ACHO-CIPI NiCOGI TPYHMU.

Mema pobomu nonseana y 6usHaueHOCMi eqheKMmuBHOCMI MIHEpATbHUX 000pUE i MIKPOOO-
Opus npu upowy8anti KyKypyosu Ha 3epHo 2iopudy @opmazo na sSCHO-Cipux AiCo8UX IPYHMAX.

Knrwwuoei cnoea: minepanvui 0obpusa, KyKypyo3d, npooyKmMuGHicmy, MexHoN02Iis GUPOuy)-
6aHHSL.

Mozharivska 1.A., Dovbysh L.L., Kravchuk T.V., Kot Yu., Chmarak R. Fertilizer efficiency
in growing maize for grain

Maize is one of the most valuable forage crops. But the increase in gross maize grain yields
depends on the level of cultivation technology, continuous improvement and refinement of its
individual elements. High and stable maize grain yields are only possible if plants are fully
supplied with essential mineral nutrients. The use of fertilizers is known to be of great importance
in the system of agrotechnical measures that have a significant impact on both the quantity and
quality of the products obtained. The productivity of maize depends to a large extent on the doses
and methods of mineral fertilizers application [1, p. 75].

Plant density plays an important role in the complex of agrotechnical measures for growing
maize, as in thickened crops the formation of generative organs slows down and the duration
of the growing season is extended. The optimal plant density ensures the most complete use of
natural and anthropogenic growth factors of cultivated plants.

According to some reports, plant density has a greater impact on crop productivity than
fertilization [2, p. 24]. Thus, it is necessary to establish the optimal plant density for each
ecological zone, which ensures the maximum productivity of maize, depending on the conditions
of mineral nutrition. In this regard, the purpose of the research was to determine the effect of
sowing density, fertilizer rates and methods on maize grain yield.

The issue of crop prejuditial to fertilizer application has been studied for a long time, but
these studies are still relevant for a number of reasons.

Scientists point out that fertilizers are the leading factor in increasing crop productivity, and
their use can increase yields by up to 60 % [3, p. 73, 4, p. 10].

Maize is one of the most important crops in the world due to its high potential yield and
versatility of use. In the Forest-Steppe, maize has been grown since the second half of the 1950s
as the main silage crop.

With the development of early-ripening hybrids that have the potential to provide high grain
yields (810 t/ha), it has become efficient to grow the crop in this agricultural zone [5, p. 65].

The subject of research: mineral fertilizers, Fortago hybrid maize, and light gray forest soils.

The aim of the work was to determine the effectiveness of mineral fertilizers and micronutrient
fertilizers in growing maize of the Fortago hybrid on light gray forest soils.

Key words: mineral fertilizers, maize, productivity, cultivation technology.

AKTyaJabHicTh TeMu qocaimkeHnsi. OHUM i3 TOJIOBHUX MTOKA3HUKIB, SIKI BU3HAYa-
I0Th €()EKTUBHICTh TEXHOJIOT1] BUPOILYBAaHHS KYJIBTYp € BpoxaiHicTh. Ha popmyBanHs
BPOXKAHOCTI BIUIMBAE HU3KA YNHHUKIB, TaKi K IPYHTOBO-KJIIMATHYHI YMOBH, COPT YU
ribpua, TOCTaTHS KiNbKICTh MOKMBHUX €JIEMEHTIB, KOHTPOJIb Oyp’sSHIB, LIKIJHHUKIB Ta
xBOpoO Ta iH. Baromuii BIJIMB Ha PiBEHb BPOXKAHHOCTI Mae BHECEHHS MiHEPAJIBHHX
noOpus. Lle 3yMOBIIEHO, B IepIIy Yepry, BEIHKOIO KUTBKICTIO BEreTaTUBHOI MacH, SIKY
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(hopMmye KyKypy/a3a Ta 3aCBOEHHSIM BEJIMKOT KUTBKOCTI MOKUBHUX PEYOBUH 32 BiIHOCHO
HEBEJIMKUW TIEpioJl THTCHCHBHOTO POCTY POCIHMH. He MEHIN BaKIMBHM Yy >KHBJICHHI
KyKYpyA3H € CIiBBiIHOMECHHs MoxXuBHUX eneMeHTiB N : P : K. Tomy BuB4eHHs edek-
TUBHOCTi BHECCHHS MiHEPaJIbHUX JOOPUB € TOCUTH AKTYaJIbHHM.

IMocTanoBka mpo6aemu. OjepikaHHS BHCOKHX 1 CTAOUTBHUX YpOXaiB CITbCHKO-
TOCIOJAPChKUX KYJIBTYpP, 30KpeMa KyKypyaA3H, MOXKIIMBA JIMIIE IPU MOBHIN 3a0e3re-
YEHOCTI POCIIMH OCHOBHHMH €JIEMEHTaMH MiHEPaJIbHOTO >KHMBJICHHS. BUKOpUCTaHHS
JIOOpHB, SIK BIJIOMO, Ma€ BU3HAUHE 3HAYEHHS B CHCTEMI arpOTEXHIUYHUX 3aXOiB, SKi
MAOTh 3HAYHUI BIUIHMB SIK Ha BEIMYMHY, TaK 1 Ha SKICTh OJCPIKAHOI IIPOAYKIIii. 3araib-
HOBIJIOMO, IO KYKypy/A3a BiTHOCHTLCS JIO KyJIBTYp JyK€ BUMOIJIMBHUM J0 ITOKUBHOTO
pexxumy. Lle ToB’s3aHO 3 YTBOPEHHSAM BEIUKOTO 00’€MY BEreTaTUBHOI MAacH 1 CIIOXKH-
BaHHSIM 3HAYHOI KiJIbKOCTI IOXXUBHUX €JIEMEHTIB Y BIJIHOCHO KOPOTKHUU MEPioJl IHTECH-
CHBHOTO POCTY POCIIHH.

B cucTemi 3axomiB 3 BHpPOIIYBaHHS ypPOXKAI0 3€pHA KYKypYI3U BaXKIIHBE MicIe
3aliMae ynoOpeHHs 1 BUPOIYBaHHS Pi3HUX TiOpHUiB, AKi HaiO1IbII TOBHO BUKOPHCTO-
BYIOTb KJTIMaTH4Hi YMOBH 1 TIOKUBHI €JIEMEHTH MiHEpaJIIbHUX JOOPHB, a TAKOXK J03BO-
JSIFOTH 3M1IHCHIOBATH 30MPaHHS P MOHIDKEHINA BOJIOTOCTI 3epHa.

ToMy MeTa JOCHiIKeHb MOJIATANla y BUBYCHHI BIUTUBY yHOOpPEHHS Ha MPOAYKTHB-
HICTB KYKypYI31 Ha 3epHO.

MeTonuka aocaigxkensb. J[OCHiIKeHHS MPOBOIWINCH Y BUPOOHHYOMY IOCII[Ii
y TOB “Enitae” BepmuuiBcpkoro paitfony JKutommupcbkoi obmacti 2021-2023 pp.
ITiota o6mikoBoi misHkr — 100 M? (4 M x 25 ). PosranryBaHHs AiISSHOK CHCTEMa-
THUYHO B OZIUH SIPYC, IOBTOPEHHS €KCIIEPUMEHTY TPHPA30BE.

Jl71s1 o1iHKYM €()eKTUBHOCTI MiHEpPaIbHHUX JOOPHB, 110 BUKOPUCTOBYIOTHCS, B TIEPIOJ
BereTallii KyKypya3u, OyJau MpoBe/IeH] CIIOCTEPEKEHHS 32 POCTOM 1 PO3BUTKOM POCJIHH,
(biTocaHITAPHUM CTaHOM TIOCIBIB, BPOXKAWHICTIO 1 SKICTIO 3€pHA KYyKypya3u. B mepion
MOBHOI CTUIIIOCTI 3 KOXKHOI JIJISTHKH B3sUTHA 1O 4 MpoOW Uil BU3HAYCHHS CTPYKTYpPH
BPOXKAIO KYKYPYI3H.

I'pyHT Ha TOCHIPKYBaHIH TIISHIN — SICHO-CIPHI JTICOBHI JIETKOCYTJTMHKOBHH. OpHUIA
map rpyHry (0-20 cm) xapakTepus3yBaBcs TAKUMH MTOKazHUKaMu: Tymyc — 1,57—1,78 %,
pHcom. 5,1-5,6, BMiCT JIeTKOTiApOIi30BaHOTO a30Ty Yy IPyHTI — 73—82 MT, pyXOMOTO
bochopy — 72-90 mr, oOMiHHOTO Kaltito — 97—116 Mr Ha KT CyXOro TPyHTY.

3 METOI0 OTpUMaHHA OLIbII TOYHHUX PE3YNbTaTiB MO3aKOPEHEBE MiIKUBICHHS MPO-
BOJMJIOCH B YMOBAX Pi3HHUX PiBHIB MiHEPAJIbHOTO XHUBJICHHS: 1) KOHTPOIJIb — MiHEPAJIbHI
nobpua He BHOCHIHCh; 2) N, P K 3)N P K.

B mepiox Bereranii poCIHH HPOBOTUIOCH JINCTKOBE MiMKUBICHHS NOOpUBAMHU:
Iarepmar Kykypynsa y ¢asu 35 — nucTkiB, 6—7 JHCTKIB 3 HOPMOIO | JI/ra Ta HOPMOIO
2 n/ra.

Cknan nobpusa Iatepmar Kykypynza: Azor (N) 195,0 r/m — 15,0 %, Marwiit (Mg)
26,0 /1 — 2,0 %, bop (B) 5,2 r/n — 0,4 %, Mins (Cu) 7,8 r/n — 0,6 %, 3anizo (Fe)
9,1 r/m—0,7 %, Mapranens (Mn) 9,1 r/it — 0,7 %, Momnionen (Mo) 0,065 /1 —0,005 %,
Huuk (Zn) 14,3 v/n — 1,1 %, Cipka (S) 55,0 r/n — 4,2 %, Turan (Ti) 0,26 r/m 15:15 —
0,02 %.

DeHOOTIYHI CMIOCTEPEIKEHHS Ta BU3SHAYCHHS CTPYKTYPH BPOXKAIO 31MCHIOBAIH 32
3araJibHO MPUIHATOI0 METOAUKOIO.

Pe3yabTaTn gocaimkenb. B 3araipHOMy KOMIUIEKC BUPOLTYBAaHHS CLIECHKOTOCIIO-
JAPCHKHUX KYJIbTYp 32 IHTEHCHUBHOIO TEXHOJIOTIEI0 MPOBIIHE MICIC HAJICKHUTHh Pallio-
HaJbHOMY BHKOpUCTaHHIO 100puB. Ha ix wacTky mpunanae B cepennbomy 40 % mpu-
pocTty Bpoxaro [6, c. 65].
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BaxnuBuM (hakTOpoM IiABMUILEHHS BPOXKAWHOCTI 3epHA KyKypyA3H i HOro SKOCTi
€ TIOKpAIIeHHS MIHEPaJIbHOTO KHMBICHHS TPOTATOM BCHOTO BETETAIITHOTO TeEpiomy.
Cporoani 6araro arpapiiB BUKOPHCTOBYIOTh 103aKOPEHEBE BHECEHHSI MIKPOEJIEMEHTIB,
AKi IBUAKO 1 €(EKTUBHO 3aCBOIOIOTHCS KyIbTYpaMu. IIpoBOASTH Taki MiJHKUBICHHS
nepesi OCHOBHUMH KPUTHYHUMH ()a3aMU PO3BUTKY KyJIbTypH a00 TPH MPOSBI CTPECO-
BUX CUTYyallill, He YEKAIOUU MPOSBY NE(IIHUTY SIKOTOCh CICMEHTY, KOJIH BXKE YacTHHA
Bpokaro OyJe BTpadyeHa.

CTpyKTYpOIO BpOXKAKO € KUTbKICHE 1 SIKICHE B1JIOOpasKeHHsI MiKpOCJIEMEHTIB Ha TIPO-
JQYKTUBHICTH POCIHH, SIKi BU3HAYAIOTh BEIMYMHY BPOXKAHHOCTI KyabTypu. OCHOBHUMHU
MOKa3HUKAMHU CTPYKTYpPH BPOXKaIO 36PHOBOI KYKYPY/A3H € KUIBKICTh KadaHiB Ha 1 ra i Ha
100 pocnuH, KUTBKICTh 3€pHA B CEPEIAHBOMY 3 OJHOTO Ka4yaHa i Maca 3epHa 3 OJIHOTO
KadaHa [7, c. 98].

BaxmuBUM €IeMEHTOM CTPYKTYpH YpOKaio 3€pHa KyKypyI3H € 9HCIO 3epeH
B Ka4aHi, siKe B TEPIIY Yepry, BU3HAYAETHCA KUTBKICTIO PSIIB i KUTBKICTIO 3€pCH B PALY.
B 3Ha4Hili Mipi 11l TOKa3HUKH BH3HAYAIOTHCS TCHOTUIIOM TiOpUIy. 32 HOCIIIKCHHAMU
BYCHHUX, ONITHMI3aIlisi YMOB MiHEpAIBHOTO JKUBJICHHS POCIUH KyKYpYI3Hu cripusie Gpop-
MYBaHHIO KPYITHOTO KadaHa [8, c. 27].

e ogHUM i3 BaXJIUBUX CTPYKTYPHUX MOKa3HUKIB YPOXKAIO 3€pHA KyKYpYyA3H € Maca
3epHa 3 | xauana. [le mokasHuUK, 32 JOCIIIKCHHSAMH BYCHUX, 3aJICKUTh SK BiJl TCHOTUITY
riopuay, Tak i BiJl yI0OpeHHs KyIbTypH (Tadm. 1).

Tabmuns 1
CTpyKTypa Bpo:XKa KyKypyI3H 32JIe:KHO BiJ y100peHHs
. . KiabkicTb Maca
KinbkicTn
. . 3epeH B 3epHa 3 Maca
Bapiantn KayaHiB Ha
OTHOMY OHOTO 1000 3epen, r
100 pocaun, T, .
KayaHi, T, KayaHa, T
be3 nobpus 101 385 122 219
be3 nobpus + [HTepmar 105 308 127 226
Kykypynza 1 n/ra
be3 nobpus + Inrepmar 107 414 132 239
Kyxypynsa 2 n/ra
N, P.K, 108 456 134 245
NyP;K,, + lirrepwar 11 465 136 253
Kykypynza 1 n/ra
NygP oK, * lirrepmar 112 494 141 256
Kykypynza 2 n/ra
NP Ko 112 502 142 252
NyaP' i F Lrepaar 114 516 145 258
Kykypynza 1 n/ra
NyaoP 58 + Trtepmar 117 536 144 269
Kykypynza 2 n/ra

AHali3 CTPYKTYpH BpOXaro MOKa3aB, 0 IPH OJHAKOBIH T'yCTOTI CTOSIHHS POCIIHH
KyKypyI3u Tiepen 30upaHHsM, KilbkicTh kKayaHiB Ha 100 pociuH, 1 K HacliOK Ha
OJTHOMY T'eKTapi MOCIBYy KyKypy/J3u Ha 3epHO Oyna pi3Horw. HalimMeHia KijdbKiCTh Kavya-

HiB BiJMiueHa Ha KoHTpoui — 101 ., a Haii6inbma — Ha BapianTi N, P K. + InTepmar
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Kykypynsza 2 a/ra — 117 mrt. KinpkicTs 3epeH B OJHOMY KadaHi BapiloBajla B MEXax
385 mr. Ha KoHTpoJi Ta 536 Wt Ha BapianTi i3 BHeceHHam N , P\ K.+ Iurepmar Kyky-
pynsa 2 n/ra.

Maca 3epHa Takox OyJa BHUILOIO Ha BapiaHTaX i3 BHECEHHAM MiHEpaJbHHUX JOOPHB.
Tak na Bapianti i3 N , P K, Maca 3epna cknangana 141 1, a na Bapianri i3 N, P K.+
Inrepmar Kykypynza 2 n/ra — 144 r. Haii6inpima maca 1000 3epeH Takox BiMIideHa Ha
BapiaHTi leoPls.K3 T Iurepmar Kykypynsa 2 n/ra - 269 1. .

OCHOBHHM IHTETPOBAaHUM IIOKa3HUKOM, SIKMHA XapaKTEpU3y€e POMIOUICTb TPYHTY
i eeKTUBHICTP BUKOPHUCTAHHS NOOPUB, BUCTYIAE YPOXKAHHICTH CLIBCHKOTOCIIOAAP-

CBKHUX KYIBTYyp (Tali. 2).

Tabmnurs 2
YpoxkaiiHicTb KyKypPyI3H 32JI€:KHO Bill y100peHHs

Bapiantu YpomaﬁﬂicTT/I; :yKypyan,
be3 nobpus 5,83
be3 nobpus + Intepmar Kykypynsa 1 n/ra 6,13
be3 nobpus + Intepmar Kykypynsa 2 n/ra 6,47
N80P12K24 7,09
N,,P,,K,, + Intepmar Kykypynsa 1 a/ra 7,16
N,,P,,K,,+ Intepmar Kykypynsa 2 n/ra 7,31
N120P18K36 7’72
N, P K, T Inrepmar Kykypynsa 1 n/ra 8,05
N, P K, * Inrepmar Kykypynza 2 n/ra 8,25

30anaHCOBaHE KHBJICHHS CIIPHSE ONTUMAIbHOMY pPOCTYy Ta PO3BHUTKY POCIIHH,
a TaKOX peatizalii TeHeTHYHOro MoTeHIiany. [TokpamuTy >XUBJIEHHS POCIIHH IIiJ dac
BereTallii MoXHa 3a JIOTIOMOTOI0 TT03aKOPEHEBOTO MiPKUBJICHHS. 3aCTOCYBaHHS MIKpO-
JIOOpUB MMO3UTUBHO BILIMBAE HA POCIHHU KYKYPYI3H, OCKUTBKU MIKPOSIEMEHTH OepyTh
y4acTh B OKHCHO BiJIHOBIIOBAJIbHUX IMPOIIECAX Ta CIPUSAIOTH ITiABHUIICHHIO IHTCHCHUB-
HOCTI ()OTOCHHTE3Y, IO B CBOIO YEPry, BILTUBAE HA BpOXKaHICTh. B pesynprari mocmi-
JUKEHb BCTAHOBIIEHO, 1110 Ha BapianTi N, P K. + InTepmar Kykypynsa 2 n/ra — ypoxai-
HIiCTh OyNla HaAWBHUIIOKO 8,25 T/Ta, a HAHUIIOI0 HA KOHTPOJIBLHOMY BapiaHTi — 5,83 T/ra.

BucHoBku. Pe3ynpraTi Halmmx JOCHTIKCHb CBiYaTh MPO Te, IO HAa PiBEHb BPO-
JKAMHOCTI KYKypY[I3U BaroMyil BIUIMB Mall0 BHECCHHS MiHEPAIbHUX NOOPUB, a TAKOXK
JOCIIJDKyBaHi (PakTOpH, a caMe HOPMHU JOOPHB, CTPOK MPOBEACHHS IT03aKOPEHEBUX ITiJI-
JKUBJICHD Ta CKJIaJ JOOPHB, SIKUil BHKOPUCTOBYBAIN IS i KUBJICHB.
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dokmopaHm Kaghedpu cenekyii i HaciHHUYmea,

[IHinpoecbkuli depxkasHuli agpapHO-eKOHOMIYHUU yHisepcumem
HazapeHko M.M. — 0.c.-2.H.,

npoghecop kaghedpu cenekyii i HaciHHUYmMeaa,

[IHinpoecbkuli depxkasHuli acpapHO-eKOHOMIYHUU yHisepcumem

Kniouoeum ghakmopom ¢ 6ubip onmumanvHoi 003u MymazeHy, wo Makcumizye nomeHyian
Mymayii npu MiHIMATLHUX WKIOTUBUX 6NAUEAX HA pOCIuMY. Ximiunum cynepmymazenom [[AB
(1,4-6icoiasoayemundoyman) obpodrAnu HACIHHA copmie nuenuyi m 'axoi ozumoi Ilepcnexmuea
Ooecvra, Conama Ilonmascvka, [lnanieska ma MIII Jlada 06po6asnu 600HUM PO3UUHOM ) KOH-
yenmpayisx 0,1 %, 0,2 %, 0,3 % konmponem 6yna 600a. B nepuiomy nOKOAIHHI BUGHATU CXONHCICMD
Ma GUICUBAHHS NICISL 3UMOB020 Nepiody, NPOXoOdceHHs enodas, piseHb cmepurbHOCHI, Npo-
600uU cmpykmypuui ananiz. 3aeanvruil 06cse docniodcenozo mamepiany ckaaoas 16000 poc-
JIUH 3a 8CIMA 8APIAHMAMU, 3 HUX NICI MOHIMOPUHZY BUINCUBAHHA 00CsA2 MYMAHMHOI NONyIayii
cmanosus 13989 cim’i. Ilposedenuii haxmopHuil ananiz 003601U6 GCHAHOGUMU, WO CXONHCICMb
Ma UNCUBAHHSL 3ALENHCANU 810 2eHOMUNY 3PA3KA | 3POCMANHS KOHYenmpayii mymaeeny. Piznu-
yero 3 NonepeoHiMu O0CTIOHCeHHAMU Ol eniMYymMazenie MOX*CHA 86AXCaAmMU 8i0CYMHICMb CMAMUc-
MUYHO 00CMOBIPHOL 8I00ALEHOT 3a2ubeni poCiur Nicjis 3UmMo8o2o nepiody, kpim copmy Conama
Tonmasecwvra. Jlocnionceni konyenmpayii 36epieanucs Ha pieHi NOMIPHUX MA ONMUMATIbHUX 015
yeix copmie. [iss JIAB cmamucmuuno 00cmogipHo 6NIUHYIA HA 3HUICEHHSL pepmUbHOCHI, ane
Hasimv npu Oii’ 6UWOI KOHYEHMPayii GOHA 3AIUWANACS HA PIBHI NOMIPHOL, OilbW 6PAUCUM
oye copm Llnaniexa, copm Conama Ilonmaecvka 6ye Oinbus monepanmuum. /s eusHauenHs
MIHAUBOCMI NO MYMA2EHHII Oenpecii MONCHA BUKOPUCMOBY8AMU MAKI 03HAKU SIK 8UCONY POC-
JIUH, 8az2y 3epHa 3 201061020 Konocy ma MT3. ['enomunogy éapiamugnicms ne HOKA3AaNA JHCOOHA
o3HaKa cmpykmypu 8podicaunocmi. Ananiz pakmoprozo npocmopy noxazas, ujo OOCMOGIPHO
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8I0MBOPIOBANU Oenpecito (Cmumynayis 6i0CYmHs) y CUcmemi YUHHUK-COPM O3HAKU CXOHCOCII,
BUIICUBAHHSL, CIMEPUTILHOCTIE, GUCOMA POCIUH, 8aza 3epha 3 konocy ma MT3. Peaxyis nabopy cop-
mie Ha (i3ionoeiuHy AKMUGHICHb OOCIIONCEHO20 a2eHmy 00801i OOHOPIOHA. Buxionutl 0ociioHutl
Mamepian nepeeasicro uymausuii 00 0ii, ane denpecusni eghexmu ne docaznu snavens JI/, abo
PI,, Tpynu 0ii JIAB 0,1 ma 0,2 % 3a xapaxmepucmuxamu 6i0pisnacmvcs cnabo, 0oyinbhe 6uKo-
PUCTAHHS OOHIET 3 KOHYenmpayiil. 3a iHOUBIOYaNbHOW PeaKyicio 8i03HAUUBCS NEPEBANCHO COPM
Iepcnexmuea Oodecvra. Tpoxu Kpawum 3a pezucmenmuicmio 0o 0ii [JAB 6ye copm Conama
Tlonmascoka, cneyugiunolo eeHomun-mymazenHoio 83acmooicio gudinuecs copm Ilepcnexmusa
Odecvka ma wacmroeo Llnaniexa 3a 4acmunoo 03HaAK.
Knrwwuosi cnosa: nuwenuys osuma, cynepmymazen, 1,4-6icoiazoayemunoyman, oenpecis.

Okselenko O.M., Nazarenko M.M. The influence of a supermutagen with low damage
ability on vitality indicators of winter wheat plants

The key factor is the selection of the optimal dose of the mutagen, which maximizes the
mutation potential with minimal harmful effects on the plant. Chemical supermutagen DAB
(1,4-bisdiazoacetylbutane) was treated with seeds of soft winter wheat varieties Perspektyva
Odeska, Sonata Poltavska, Shpalivka and MIP Lada treated with an aqueous solution in
concentrations of 0.1%, 0.2%, 0.3%, the control was water. In the first generation, germination
and survival after the winter period, the passage of phenophases, the level of sterility, and
structural analysis were studied. The total volume of the researched material was 16,000 plants
for all variants, of which, after survival monitoring, the volume of the mutant population was
13,989 families. The conducted factor analysis made it possible to establish that the similarity
and survival depended on the genotype of the sample and the increase in the concentration of
the mutagen. The difference with previous studies of the effect of epimutagens can be considered
the absence of statistically reliable remote death of plants after the winter period, except for
the variety Sonata Poltavska. The studied concentrations were kept at moderate and optimal
levels for all varieties. The action of DAB had a statistically significant effect on the reduction
of fertility, but even with the effect of a higher concentration, it remained at a moderate level,
the variety Shpalivka was more vulnerable, and the variety Sonata Poltavska was more tolerant.
To determine the variability of mutagenic depression, you can use such characteristics as plant
height, grain weight from the main spike and TGW. No sign of yield structure showed genotypic
variability. The analysis of the factor space showed that the depression (no stimulation) was
reliably reproduced in the factor-variety system by the characteristics of germination, survival,
sterility, plant height, grain weight from the main spike and TGW. The reaction of a set of varieties
to the physiological activity of the investigated agent is quite homogeneous. The original test
material is mostly sensitive to the action, but the depressant effects did not reach the LD or RD,,
values. The groups of DAB 0.1 and 0.2% differ slightly in their characteristics, it is advisable
to use one of the concentrations. According to the individual reaction, the variety Perspektiva
Odeska stood out. The variety Sonata Poltavska was a little better in terms of resistance to the
action of DAB, the varieties Perspektyva Odeska and partly Shpalivka stood out due to a specific
genotype-mutagenic interaction.

Key words: winter wheat, supermutagen, 1,4-bisdiazoacetylbutane, depression.

IMocTanoBka npo6jaeMn. BukoprucTanHs XIMIYHHX MYTareHiB y CEJIEKIlii pOCIHH
€ TMEPCIICKTUBHUM METOIIOM JJIsl CTBOPCHHSI HOBUX COPTIB 3 YHIKaJIbHUMH O3HAKaMHU.
Le#t migxing mMoxe OyTH OCOONHMBO KOPUCHHM Y BHITJKaX, KOJIW TPaAUIiAHI METOAN
CXpellyBaHHS He 3a0€3MeUyI0Th MOTPIOHOTO pe3yNbTaTy a00 3aHaITO JIOBT1 Ta CKJIAJIHI.
MyTareHnes MO)ke JOTIOMOI'TH Y CTBOPEHHI 03HAK, SIKi BaXKKO a00 HEMOXIIUBO OTPUMATH
3a JJONMOMOTOI0 TPAJAMIIIHHOTO CXpelryBaHHs. MyTareHes 03BOJIsIE OTpUMATH 3MiHH 03
HEOOXIHOCTI CXPEeIyBaHHS, sIKe MOXKE BECTH JI0 HeOaKaHUX TPEUTIB Yepe3 TeHEeTHYHI
3B s13kH [ 1, 4].

AHaJi3 ocTaHHiX Aocaimkens i mybaikaniii. Kimogosum ¢akropom € Bubip onrtu-
MaJIbHOT JIO3W MYTareHy, 0 MAaKCUMIi3ye MOTEHITIan MyTallii Py MiHIMaTbHUAX IKi-
JIMBUX BIUIMBaxX Ha pociuHy [9, 10]. Xoua aeski MyTareHu MOXYTb iHIyKyBaTH MyTarlii
3 MiHIMQJIFHAMHU TOYAaTKOBUMH IIKIIJIMBHMH BIUTMBAMH, BaXKJIMBO TAKOXK PO3IIISIATH
MOTEHIIMHI JTOBTOCTPOKOBI e(EeKTH iXHBOrO BUKOPHCTAHHS, 30KpeMa CTaliIbHICTh
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IHAYKOBaHUX MyTalliil Ta IXHIM BIUIMB Ha HACTYIHI NMOKOJiHHA. EQexTuBHE BHKOpH-
CTaHHS XIMIYHUX MyTarcHiB B CEJICKIIi1 pOCITHH BUMArae rIHOOKOTO PO3yMiHHS IXHBOTO
BIUIMBY Ha POCIIMHU Ta YMiHHS OallaHCyBaTH MK €(eKTHBHICTIO 1HIYKIII MyTaLiil Ta
JenpeciiHumu edexramu. HaneskHe 103yBaHHS Ta METOAM 3aCTOCYBaHHS € KPUTHYHO
BaXITMBUMH TS 3a0e3TeueHHs YCIiXy B TEHETHYHOMY ToJinmeHHi [2, 3].

XiMiyHi areHTH, 110 BUKOPUCTOBYIOTbCS AJS 1HAYKYBaHHS MyTalili B pOCIUHAX,
JificHO MOXYTh MaTH Pi3HUI CTYMiHb BIUIMBY HA OHTOIGHETWYHI ITapaMeTpH, 30KpeMa
Ha (EepTUIBHICTH Ta BiTasi3M pociuH [8]. Lle moB’s3aHO 3 iIXHBOIO XIMIYHOKO CTPYKTY-
poro Ta MexaHizmoM BiuuBy Ha JIHK [6, 7]. [lesiki areHTH MOXKYTh 3MEHIITYBaTH LIKi/-
Bl eeKTH MpH OHOYACHOMY 30UTBIIEHHI YacTOTH MYTAllild, IO € BaYXJIUBUM JUIS
eexktuBHOI cenekiii [4, 5].

IHocTanoBka 3aBaanHs. 3acTocyBanu XimiuHuil cynepmyraren HAbB (1,4-6icaia-
30aneTHaAOyTaH, TYT Ta Aali mo TekcTy — JIAB), KoTpuii HanexXuTh M0 THITY XiMIYHUX
PCUYOBHH, SIKI 37aTHI TPU3BOIUTH 10 CYTTEBOTO PIBHS BUHUKHCHHS MYTaIlid MpH Bil-
HOCHO HU3bKUI IIKOMOYMHHOCTI. HacinHs coptis nmmeHumi M’ skoi o3umoi [lepcniextrBa
Onecobka, Conara [Tontaschka, [lInaniska ta MIIT JIaga 06po61siin BOAHUM pO3YHHOM
JAB y xornentpanisx 0,1 %, 0,2 %, 0,3 % xortponem Oyma Boga. s koxkHOT 00pOOKH
6pasn 1000 3epen mmenuni o3umoi. Excriosunis aii myrareny Oyna 24 roauHH.

[TociB mpoBoaUBCS Bpy4HY, Ha IHOUHY 4—5 cM, HOpMa BUCiBY 100 XKUTTE3MATHUX
HACIHMH B psAaoK (moexuHa 1,5 M), Mbkpsans 0,15 m, ainsaka 10 psakiB, MK JTISH-
kamu 0,3 M. B mepioMy NOKOJIiHHI BUBYAIN CXOXICTh Ta BHXKUBAHHS MICIIs 3HIMOBOTO
nepiony, MpoxokeHHs peHodas. PiBeHb cTepMIIBHOCTI BU3HA4aH (papOyBaHHIM 3pa3-
KiB IMUJIKY arieTokapminoMm (10 20 3pa3kiB 3 BapianTy, 10 500 muikoBux 3epeH). Jenpe-
CciifHuil BIIMB JOAaTKOBO OLIHIOBAJIM CTPYKTYPHHUM aHATi30M 25 TUMOBUX POCIIUH.

Jocnian mpoBoAMIIM Ha JOCHTITHOMY ol JIHITPOBCHKOTO JIepKaBHOTO arpapHo-e-
KOHOMIYHOTO yHiBepcuTety (c. OnekcanapiBka, J{HIIpoBCbKHN paiioH, JHimpomeTpos-
chKa 00nacTh, YkpaiHa). MaTeMaTHKO-CTaTUCTUYHUH aHai3 MPOBOIMIN 32 MOAYISIMU
(bakTOpHOTO Ta JUCKPUMIHAHTHOTO aHami3y. B ycix BUNaikax BUKOPHCTOBYBAIIN 3aC00U
nporpamu Statistica 10.0.

Buknax oCHOBHOro Marepiajly AocjifzkeHHsl. 3araJbHUH OOCST IOCIiIXEHOTO
Marepiany cknagaB 16000 pocnuH 3a BCiMa BapiaHTaMH, 3 HUX ICJIS MOHITOPHHTY
BHKMBAHHS 00CSAT MyTaHTHOI nomyssiuii craHoBuB 13989 cim’1 (Tabmuus 1).

[TpoBenenuii hakTopHMIi aHATI3 T03BOJIMB BCTAHOBUTH, 1110 CXOXKIiCTh Ta BIDKUBAHHS
3aJIeKaNM SK BiJ reHoTHITy 3paska (F=34,97; F  =3,29; P <0,01), Tak i 3pocTaHHs KOH-
nentpanii J1AB (F=65,76; FO)05:3,01; P < 0,01). 3raunmMoro Gyna TaKoX i TEHOTHII-Ce-
penoBHUIITHA B3aEMOiA, ajie B cyTTeBo MeHte (F=7,17; F0,05=4,76; P=10,02).

PizHuIIer0 3 MOTepeTHiMU TOCITIHKEHHSIMH J1ii eriMyTareHiB MoYKHa BBa)KaTH BiJICYT-
HICTh CTaTUCTUYHO JIOCTOBIPHOI BiJJIaJIeHOT 3aru0elii pOCIIHH IICJIs 3HMOBOTO TIEPiOTy
(F=1,91; F0,05=2,98; P = 0,06), kpim copty Conara Ilonrasceka (F=5,01; F0’05=3,44;
P=0,03).

IToka3HUK CXOXKOCTI CTATHCTUYHO JIOCTOBIPHO 3MIHIOBaBCS NPHU MiJABHINEHI KOH-
uentpauiit JIAb (F=19,12; F  =3,11; P < 0,01). Tex came HasiBHO st mapamerpy
BIWKMBAHHS, KOTPUH Tak caMO 3MEHIIYBaBCS MPH 3POCTaHHI KOHIIEHTpaIii MyTareHy
(F=11,34; F =3,06; P < 0,01), xapakrepHa BiJICyTHICTb 3alIe)KHOCTi BiJl TCHOTHILY
(F=2,41; F =2,98; P =0,07).

ITpu momapHOMY HOPIBHSAHHI 32 pe3ylbTaTaMu TECTy THIOKI IO XapakTepy peakIii
Ha JIADB sk mMyTtareH mocToBipHO BiporimHimor Oyna peakmis y Conara IlonraBchka
(F=5,12; F  ,;=3,55; P = 0,03), pisuuis Mix inmmMu copramu Oyna Biacytus (F=2,43;
F,05=3,55; P =0,07). Xoua it BusBiIeHa copropa crenudika Oyna H0CTOBIPHOIO, BILIUB
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HaBiTh MAKCUMAJIbHOI KOHIICHTpALII] HE TIEPEBEPIIYBaB paMKH AJIS il MOMipHUX 103 Ta
KOHIICHTpAIIii 3rigHo 3aranpHoi knacudikarii (70-80 % Big nokaszuuky cranmapry (P1)
(81,5 % nns cxoxocri (copt MIIT Jlana) Ta 72,4 % nuis BuxkuBanH: (copt IlepcnexTrBa
Opneceka). [Toka3HUKH CXOXKOCTI Ta BUKMBAHHS JIHIMHO 3HIKYBAJINCS IIPU 3POCTaHHI
KOHIIEHTpAIli1, HAsSBHA CTATUCTHYHO JIOCTOBIPHA PI3HMIIA JIUIIE MK JISTMH KOHIICHTpa-
uii 1Ab 0,1 Ta 0,2 % nns o6ox noxasuukis (F=5,43; F0’05=4,01; P = 0,03), pizHuis
MiX KOHTpPOJIEM Ta BIUIMBOM MYyTareHy TeX 3aBxkau jgoctoBipHa (F=7,17; F0’05=4,01;
P =0,01), ax i mpu nepexomni Bix aii JJAB 0,2 % mo JAB 0,3 % (F=8,11; F0505:4,01;
P=0,01).

Tabmuns 1
Hist MmyTareny Ha oHTOreHe3 pocjimH (x £ SD, n = 1000)
CxoxicTh BuxkuBanns
Copt O0podka
IT. % IIT. %
BO/IA 994 99,4+ 1,1* | 987 98,7 +1,0*
IAB, 0,1 % 901 90,1 £0,9° | 891 89,1 +0,9°
TlepcniexktrBa Onmechka

IAB 0,2 % 842 84,2+1,1°c | 840 84,0 £ 1,0°
IAB 0,3 % 724 72,4 +£1,00 | 720 72,0 +£1,14
BOZIA 997 99,7+ 1,2 | 989 99,7 +1,0?
JAB, 0,1 % 891 89,1 +0,9° | 878 87,8 +1,0°
Conara ITonraBceka - -
IAB 0,2 % 829 82,9+1,0c | 818 81,8+ 0,9
JAB 0,3 % 777 77,7+1,00 | 760 76,0 £ 0,8¢
BOJIA 991 99,1 £1,0° | 988 98,8 +0,8%
. IAB, 0,1 % 911 91,1 £1,0> | 908 90,8 +1,0°

[maniBka
JAB 0,2 % 843 84,3+0,9¢ | 838 83,8+ 0,9°
JAB 0,3 % 794 79,4+ 1,04 | 787 78,7 +1,0¢
BOZA 997 99,7+ 1,1* | 991 99,1 £1,1°
JAB, 0,1 % 922 922+ 1,1° | 912 91,2+1,1°

MIII Jlaga
JAB 0,2 % 876 87,6 0,9 | 871 87,1 +£1,1¢
JAB 0,3 % 815 81,5+ 1,0¢ | 811 81,1 +0,9¢

IIpumimka: pisnuya cmamucmuuno 0ocmosipua 3a gaxmoprum ananizom ANOVA 3a
Konyenmpayiamu npu PO0,05.

BaroMum HemosikoM MyTareHHO! aKTUBHOCTI Y HEPIIOMY ITOKOJIHHI € MiIBUICHHS
cTepwIbHOCTI TWIKy (Tabmums 2). Jlis JIAB cTaTHCTHYHO JOCTOBIpHO BIUTMHYJIA HA
3HMXKEHHs (HepPTUIIBHOCTI, aje HaBiTh NpH Ail BUIOi KOHLEHTpAlii BOHA 3ajHILIANacs
Ha PiBHI IOMIPHOI, Ok Bpasiausum Oys copt Ulnaniska (73,5 %) (F=5,82; F  =3,11;
P =0,02), s [lepcniektuBu Onecwkoi Ta MIIT Jlaga pizauns BiacyTHs, copt CoHara
[Monragceka Oys Oumbin Tonepantuum no aii JIAB (80,0 %) (F=4,02; F  =3,11;
P = 0,03). [lapameTp 3aeXHTh BiJ 3pOCTaHHA KOHLEHTpauii myrareny (F=13,32;
F45=2,55; P < 0,01), Ta Bix copry, To6T0 AndepeHLianii 3a COpTaMu [0 BPa3IHBOCTI
JUISL TAaHOTO TMOKa3HUKY noctatHbo (F=4,45; F0’05=3,O7; P = 0,03), yum Bigpi3HAETHCS
BiJl IIONIEPEIHBO MPOAHATI30BaHUX MTOKA3HHKIB.
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Tabmuist 2
3unkenHs1 pepTUILHOCTI 32 1ii emimyTareny (x = SD, n = 20)

Copt Kontpoanb JAB 0,1 %, | JAB 0,2 % | 1AB 0,3 %
TlepcniexkTrBa Onmecrka 98,2+0,7° 90,5 +0,5° 84,2+0,5¢ | 78,1 +0,6¢
Conara IonTasceka 97,4 +0,5* 90,2 £ 0,7° 84,1 £0,5¢ 80,0 £0,7¢
[naniBka 98,2 +£0,7° 87,1 £ 0,6 80,1 £04° | 73,5+0,5¢
MIIT Jlapa 98,3 +0,6* 90,2 + 0,6° 82,1 +0,4¢ 78,2 +0,6¢

Hpumimka: pisnuys cmamucmuyno docmosipua 3a gaxkmopruum ananizom ANOVA 3a
xkouyenmpayismu npu P0,05.

JocnimkeHi nmapaMeTpu 3a CTPYKTYpPOIO BPOXKaWHOCTI y COPTIB MIICHUI 03UMOL
npezacTapieHi y Tabmuri 3. BucoTta pocnuHN 3HMKyBajgacs MpH KOXXHOMY ITiJBHIICHI
xoHuenrpauii (F=13,81; F | .=2,35; P = 0,01), pi3HuLs [0 B3aEMOZII 3 OKpEMUMH COP-
Tamu Oyna HasBHa (F=3,03; F0’05=3,01; P <0,01), coproBa MiHIHMBIiCTh HE Oyna JOCTO-
BipHoto (F=2,23; F =2,44; P = 0,06). KinbKicTh 3epeH 3 TOIOBHOIO Ko/IOCy ciabo-
MIHJIMBa, MiABUINEHHS KOHIICHTpamii BIumMBano HemocToBipHo (F=1,34; F0,05=2,35;
P = 0,07). Pi3Hung 3 KOHTpOJIEM Ta MONEpeNHIMU BapiaHTaMHu TOCTOBIpHA 3a Jii BCiX
KoHIeHTparii JJADB.

Tabmuus 3
InenTndikaniss MyrareHHUX e)eKTiB 10 CTPYKTYPi Bpo:xkaiiHoCTi
(x = SD, n =25-30)

B Ki . Bara 3epHa, .
Copr Bapiant Heora, VIBIICTE 3 3 MT3, r.
cM. 3epeH, T
KOJIOCY | POCJIMHH

BO/IA 92,28 33,08 1,472 3,342 45,9

IMepcnekTrBa JAB, 0,1 % 86,3° 32,02 1,17° 2,83° 41,0

Omnecpka JAB 0,2 % 82,1¢ 27,00 1,04¢ 2,71 37,2

JAB 0,3 % 78,04 25,00 0,814 2,34¢ 36,14

BOZA 93,22 41,0? 1,86* 4,01° 54,1°

Conara HAB, 0,1 % 86,1° 38,0° 1,51° 3,61° 48,0°

IMonrasceka JAB 0,2 % 83,0° 35,00 1,17¢ 3,290 46,0¢

JAB 0,3 % 78,04 32,0° 0,904 2,81¢ 43,24

BOZAA 98,22 37,02 1,522 4,11° 48,4°

. HAB, 0,1 % 90,1° 35,02 1,17° 3,832 45,1°
[lInaniBka

JAB 0,2 % 84,1¢ 32,00 0,98¢ 3,420 43,0¢

JAB 0,3 % 81,1¢ 29,0° 0,804 3,14¢ 39,54

BO/IA 111,1° 39,02 1,532 3,917 47,9*

HAB, 0,1 % 101,3* 37,02 1,19° 3,44° 43,9°
MIII Jlaga

JAB 0,2 % 94 4¢ 34,00 1,02¢ 3,05¢ 41,2¢

JAB 0,3 % 87,14 31,00 0,814 2,694 39,04

Hpumimka: pisnuys cmamucmuyno docmosipua 3a gaxkmopruum ananizom ANOVA 3a
xKouyenmpayismu npu P0,05.
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[lomo Baru 3epHa 3 TOJIOBHOTO KOJIOCY, TO Il MOKAa3HUK MOKA3ye MO MiHJIUBOCTI
JIETIpECito 3a MmiIBUIIeHHAM KoHIeHTpanii (F=11,31; F 0)05:2,35; P <0,01), pizaurs no
B3aeMoIii 3 okpeMumHu copramu Oyna HasBHa (F=6,11; F05=3,01; P = 0,02), coprosa
MiHJIHUBiCTh He Oyna noctoBipHoto (F=2,13; F0’05=2,44; P =0,06). [y Baru 3epHa 3 poc-
JIMHU B YCIX COPTIB CTATUCTHYHO JOCTOBIpHA PI3HUIL IO AeTIpecii B KOHTPOIII Ta 3a Mii
nepioi koHueHTpauii (kpim copty Ilmaniska (F=2,01; F0’05=2,35; P =0,06) (F=4,99;
F0q05=2,35; P = 0,03), moctoBipHa pi3HMI MK JissMu nepinoi ta apyroi (F=3,11;
Fi0s=2,35; P = 0,03) (kpim copris [lepcnexrusa Oneceka ta Conara Ilonrascbka
(F=2,32; FO,05=2,35; P = 0,06), npyroi ta Tperboi konnenrtpanii (F=7,11; F0’05=2,35;
P=0,01).

Herarupnwmii BruiB JIAB mposSBISBCS 31 CTATUCTHYHOIO JOCTOBIPHICTIO 3a TMOCTIH-
HUM TIOCTYTIOBUM 3HIKEeHHsIM MT3 3 koxHOi koHleHTpamiero JJAB, nns Bcix copTiB
(F=9,87, F0,05=2,44; P < 0,01), BigmiHHOCTEH 3a AMHAMKOIO 3MiHM O3HAKH 32 COp-
Tamu He peectpysamn (F=2,33; F |  =2,44; P = 0,06). Yci konuentpauii JAB nism six
NOMipHi, He jJocsratoun piBas P/ . 3a mapameTpamu CTpYKTYpH BPOXAWHOCTI Oyiiu
JIUIIIe MiHOPHI BIIMIHHOCTI TI0 COpTax.

AHani3 y (hakTopHOMY TPOCTOPI BIUTMBY OKPEMHUX MapaMeTpiB K QYHKIIN KJIacH-
(ikanii (Puc. 1) nmokasas, 10 Bechb MaTepiaa 3a XapakTepoM il MOXXKHa MOIIUTH 3a
JenpeciiHuMU eeKTaMi Ha TPH OCHOBHI rpymu. YiTKO Ta ZOCTOBIpHO 3a IEHTPOia-
HUMH BiJICTaHsIMH JU(EpEHINFOBAIIN TPyIa 3a BiICYTHOCTI MyTareHHOTO BILUIUBY Ta JIist
JAB 0,3 %. 3a gissmu mixk rpynamu JJAB 0,1 % ta JAB 0,2 % cTarucTuyHO 10CTOBipHA
pi3HHLS 32 ehekTaMK MyTareHHoi aenpecii Oyila He CTaTUCTUYHO JJOCTOBIpHA.

Root 1vs. Root 2
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3a HacTaHHAM OKpeMHuX (eHodas y pO3BHTKY 3HAUHE CIIOBUIBHEHHS 3a KPUTHY-
HUMH (a3aMu BUXOIY B TPYyOKy Ta KOJOCIHHS OULTBIN HiK Ha 2 JHS CHOCTEpiramocs
mae rpu aii AAB 0,3 % ta Tineku y ognoro copry Ilepcnextusa Onecbka. st iHIINX
3aTpuMKa Oyja He3HauHa, /0 TOTO X MPH HACTAHHI MOBHOI CTUIVIOCTI BOHA MOBHICTIO
HiBEIIOBaJIACS.

JuckpuMiHAaHTHUN aHali3 BUIUIMB 32 CTaTUCTUYHOIO JOCTOBIPHICTIO 3 MpoaHali-
30BaHUX O3HAK HACTYIHI apaMeTPH CXOXKICTh, YACTKOBO (JIHIIE crenugika 3a KOHIIECH-
TpaLisSMH, 32 TCHOTUIIAMH BiJCYTHS, ajie TepIIOi JOCTaTHRO IS BarOMOCTI BIUIUBY)
BIWKMBaHHA, (DEPTUIIBHICTh MUIKY, BHCOTa POCIMHH, Bara 3epHa 3 Komocy ta MT3
(Tabmuus 4).

ToOTO BCTaHOBIICHO, IO MOACITHLHUMH s eekTiB akTUBHOCTI JIADB sik MyTareHy
IIpU MPOSABI Jii y MepIIOMY MOKOJIiHHI 3 HAAIMHUM piBHEM JIOCTOBIPHOCTI € TaK MOKa3-
HUKH SIK CXOXICTh Ta BIKMBAHHS POCJIHH, PiBEHb CTEPUIIBHOCTI y 3pa3KiB, Bara 3epHa
3 TOJIOBHOTO Koitocy Ta MT3. [HIIi moka3HUKY HE € CYTTEBUMU JUTSL HAIHOTO MOHITO-
pUHTY Jenpecii.

Tabmuug 4
Pe3ysibTaTi IMCKPUMIHAHTHOTO aHAJI3Y 32 JaHUMHU MYTareHHoi nenpecii
3minni B Mogei K;;?;‘::;T F_{:’Tl(;ve p-level

CXO0XiCTb, IIT. 0,40 15,17 <0,01
BwxuBaHHs, 1IT. 0,40 15,23 <0,01
depTuibHICTD, % 0,68 22,21 <0,01
Bucora, cm 0,49 17,11 <0,01
3araiibHa KyIIUCTIiCTh 0,02 0,98 0,18
IIponyKTHBHA KYIIUCTICTh 0,03 1,09 0,17
JloBXrHa TOJIOBHOTO KOJIOCY 0,02 0,97 0,18
KinpKicTh KOJOCKIB 0,01 0,76 0,20
3epHa 3 TOJIOBHOTO KOJIOCY 0,12 3,66 0,07
Bara 3epHna 3 ronoBHoro koiocy 0,31 9,99 <0,01
Bara 3epHa 3 pociuHu 0,20 4,34 0,04
MT3 0,68 22,13 <0,01

CoproBoi BinMminHOCTI He Oyno, rpyna JAB 0,1 ta 0,2 % 3a xapakTepUCTHKaMH
BiJIpi3HsETHCS c1a0o, TOIiIbHE BUKOPUCTAHHS OJIHI€T 3 KOHIIEHTpAIlil. 3a iHINBITyab-
HOIO peaklIli€ro Bi3HaYMBCS nepeBaxxHo copt [lepcnextura Onechbka, 3a GepTUIbHICTD
HeraruBHO copt IlInamiBka Ta mo3utuBHO copT Conara [TonTaBchka.

BucHoBku i mponosunii. Peakmiss Habopy copTiB Ha (i3i0JOTiUYHYy AaKTHBHICTH
JIOCITIJPKEHOTO areHTy JOBOJII OAHOpiMHA. BUXITHUN MOCHITHUA MaTepiall mepeBaKHO
YyTJIMBUH 10 1ii, ajie AenpecuBHi e(peKTr 3a BUBUYCHUMH O3HAKaMH B BapiaHTax JOCIHi-
JDKEHb HaBITh TPH il HAMBHUINOI KOHIEHTpalil He jocaru 3Havenb JIJI, abo P,
TOOTO 3aCTOCOBaHI BapiaHTH YMHHUKA € MOMIPHUMH Ta ONTHMAJIbHAMH. 32 aHAJi30M
KaHOHIYHMX (YHKLIA aHamizoM He € nouiibHuUM BukopuctanHa HADB 0,1 %, Bapto
3aJIMIIaTH Tpy MaiOyTHIX mpocmimkenHsax mumre JJAb 0,2 % ta JIAB 0,3 % sk Oinblie
TCeHETUYHO aKTWBHI. J[JIs1 TaHOTO MyTareHy XapakTepHa 3Ha4yHa T'€HOTHII-MYyTarcHHa
B3a€MOJIisl, COPTOBA Peaklilisi Baroma JinIie 3a nokazHukoMm (eptunbHocTi. Ha Bigminy
BiJl emiMyTareHHoi Jii BijjajeHa 3aru0enb MEHII BaXKJIHBA I OOCATIB OTPHMAaHOTO
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Marepiairy Ta Baroma Tinbk# y copty IlepcniektuBa Onechkka, mepeBaKHO JAeTPeCUBHUN
epexr JIAb BUpakaeThCs y HUKIIM CXOXKOCTI, TOOTO XapakTepHa OJHOMOMEHTHA i,
a He BignaneHa. Tpoxu kpauum 3a pesuctenTHictio 10 aii IAb 0y copt Conara Ilon-
TaBChKa, CIeU(IYHO TeHOTHII-MYTareHHOK B3a€EMOJIIEI0 BUALTUBCS copT [lepcrek-
tuBa Oneckka Ta yacTkoBo llInarniBka 3a YacTHHOIO O3HAK.
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B NIBOBEPEXHOMY JNIICOCTENY YKPAIHU
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HaujioHanbHut yHisepcumem biopecypcig i npupodokopucmysaHHs1 YkpaiHu
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3aesidysay kaghedpu 3emmepobecmea ma eepboroeil,

HaujioHanbHut yHisepcumem biopecypcig i npupodokopucmysaHHs1 YkpaiHu
BabeHko A.l. — K.c.-2.H.,

doueHm kaghedpu 3emnepobecmea ma eepbosoaii,

HaujioHanbHut yHisepcumem biopecypcig i npupodokopucmysaHHs1 YkpaiHu
Aydka T.B. — Haykosuli crispobimHuk 6id0iny ekcriepmu3su Ha 8iOMiHHICMb,
00HOpiOHicMb ma cmabinbHicmb copmie POCIIUH,

YKpaiHcbKul iHcmumym ekcriepmu3u copmie pociiuH

OO0HUM 3 KMIOYOBUX eNeMeHMI8 MeXHON02I 8UPOWYBAHH KAPMONII GUCMYNAE CUCTNEMA
saxucmy Kynemypu 6i0 6yp ‘auie. Adice, 32I0HO 00CNIONCEHb, CePeOHbOPIUHI C8IMOosi empamu
8pOHCaAI0 KApMONi 8i0 Oyp sanie ckraoaioms 23 %. V 36’s3Ky 3 yum 0ana cmammsi CHpSAMOBAHA
Ha docniodcenns Oionociunoi egpekmusnocmi eepoiyudy Cmomn Axea (455 e/n Ilenoumemanin)
camocmivino ma 6 cymiui 3 @poumsvep Onmima (720 2/n Jumemenamio-I1) npomu 0600016~
HUX A 31AKOBUX MAOPIYHUX OYD SIHIE 3a 00CX0006020 MA PAHHLO2O NICAACX0006020 6HECEHHS
(BBCH 09-15 kapmoni). IIposionumu nioxooamu w000 supiuierHs yici npooiemu € nposedeHHs
NOMbOBUX 00CTIONCEHb 0TIl GUIHAYCHHSL OION02IUHOL eghekmusHOCmI 2epOiyuoHuUX éapianmie ma
OUCNEPCTIIHULL CIAMUCMUYHULL MemOO — 0I5l GUIHAYEHHS MOYHOCMI Ma 00COGIPHOCI eKche-
pumeHmanvroi inghopmayii.

bBionoziuna epexmusrnicmos docnioxcysarnozo npenapamy Cmomn Axéa icmomuo pizHuiacs
3aneJCHO 8I0 HOpMU 6HeCeHHs ma uYacy 3acmocysanns. Hatieuwa 6ionoziyna eghexmusnicmo
npomu KoMniexcy oyp simie oyna 3a enecenns 6 barkosiu cymiut 2,5 n/ea Cmomn Aksa 3 0,8 n/2a
Dpoumvep Onmima do cxodie kapmonai y ¢azy BBCH 00 kynemypu i cmanosuna 98,0 % uepes
20 ownie nicasa 3acmocyeanna ma 91,3 % Ha nepioo 36upanus epodicaro, Wo Cymmeso euuye 3a
nokaneHuil cmanoapm — 3enxop Jlikeio ¢ nopmi 0,75 n/2a. Leii eapianm 3a6e3neyus Haukpauji
CMPYKMYPHI NOKASHUKU 8PONCAI0 KAPMONAL 8 00CHiol 1l Hausuwy ii 8podcatiHicms Ha pigHi
46,58 m/ea. Buxopucmanns 2,5 n/eca Cmomn Akéa 00 cx00i8 KyIbmypu 3a0e3neuuno HUuxicuy
ehekmusHicmb NOPIBHAHO 3 BUKOPUCAHHAM cymiuti 2epbiyudis. 3a ybo2o eapianmy egexmus-
Hicmb cmanosuaa, 8ionogiono, 97,6 ma 85 % 3a ypoocatinocmi 44,22 m/ea. Bnecenns 2,5 n/2a
Cmomn Aksa y ¢gpazy poszsumky kapmonui BBCH 09—15 3uuzuno epexkmusnicms npenapamy 0o
79,7 % uepesz 20 onie ma 83,6 % Ha nepiod 30upaHHs Kapmonai, npome HAs8Hi OYp sIHU 3HAXO-
OUIUCh y HeOMmeHIUHIl Gopmi, Wo 0an0 3M02y KApmonii KOHKYPY8amu 3 HuUMU. Ypoocatinicme
6 yvbomy eapianmi cmanosuna 37,88 m/ea. 3a iocymuocmi XiMiuH020 KOHMPONIO 3a0Yp AHEHO-
Ccmi Ha KOHMPOLLHOMY 8APIAHMI 8 A2POYEHO3L KaPMONILL (POPMYBABCS BUCOKULL PIBeHb NPUCYIMHO-
cmi OYp sHi6, Wo He 003601U8 YMEOPUMIU BUCOK) BPONCAIHICMb, AKa cmaHosua auwe 13,8 m/za.

Knruosi cnoea: 6yp ’anu, maca 6yp anie, rpynmogi eepoiyuou, cmpaxosi 2epoiyuou, ypo-
JHCATHICTG.

Pavlov O.S., Tanchyk S.P, Babenko A.l., Dudka T.V. Biological effectiveness of herbicides
on potatoes in the Left Bank Forest Steppe of Ukraine

One of the main elements of the technology of growing potatoes is the system of protecting
the crop from weeds. After all, according to research, the average annual global loss of the
potato crop from weeds is 23 %. In this regard, this article is aimed at researching the biological
effectiveness of the Stomp Aqua herbicide (455 g/l Pendimethalin) separately and in a mixture
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with Frontier Optima (720 g/l Dimethenamid-P) against dicotyledonous and annual grass weeds
in pre- and post-emergence (BBCH 09-15 potatoes) application. The leading approaches to
solving this problem are conducting field studies to determine the biological effectiveness of
herbicide options and statistical dispersion method to determine the accuracy and reliability of
experimental information.

The biological effectiveness of Stomp Aqua varied significantly depending on the application
rate and time of application. The highest biological effectiveness against weeds was when applying
a tank mixture of 2.5 l/ha Stomp Aqua and 0.8 l/ha Frontier Optima before potato seedlings and
was 98.0% 20 days after application and 91.3% before harvest. This is significantly higher than
the local standard — Zenkor Liquid at the rate of 0.75 l/ha and provided the best structural
indicators of the crop in the experiment and the highest yield —46.58 t/ha. Application of 2.5 L/ha
of Stomp Aqua prior to crop emergence provided lower efficacy compared to application of
the herbicide mixture. Under this option, the efficiency was 97.6 and 85%, respectively, with
a yield of 44.22 t/ha. Application of 2.5 l/ha of Stomp Aqua in the development phase of BBCH
09-15 potatoes reduced herbicide efficacy to 79.7% after 20 days and 83.6% at harvest. However,
the weeds were in a neotenic form, which enabled potatoes to compete with them. The yield in
this variant was 37.88 t/ha. In the absence of chemical control of weediness, a high level of the
presence of weeds was formed in the potato plantations on the control variant, which prevented
the formation of a high yield, which was only 13.8 t/ha.

Key words: weeds, mass of weeds, soil herbicides, post-emergence herbicides, productivity.

IHocTanoBka nmpo6aemu. KapToris € OfHI€0 3 CLIbCHKOTOCMIOAAPCHKUX KYIBTYP
3 HAWBUINOK EKOHOMIYHOIO IIHHICTIO Ta HAWCTIHKINIMM pPUHKOBUM iHTepecoMm [1].
Inomi kaprormm B YkpaiHi 3a3Buyail mepeOyBaroTh B Mexax1 MIIH Ta 31 IOpIYHUM
BUPOOHHUITBOM Ha piBHI 20 MiH T. TakuM 4MHOM, HE3BAXKAIOUH HA BiifHy B YKpaiHi, s
KyJbTypa € J0CUTh 3aTpeOyBaHOI0 Ta MOMYIISIPHOIO cepell BUPOOHUKIB [2].

OnmHuM 3 KITIOYOBHX €JIEMEHTIB TEXHOJOTil BUPOIIYBAaHHS KAapTOIUII BHCTYIIA€
CHUCTEMa 3aXUCTy KyIbTYpH Bia Oyp’sHiB. AJUKe, 3TIIHO AOCITIMIKEHb, CepeIHbOPIUHI
CBITOBI BTpaTy BpOKaro KapToInti Bix Oyp’sHIB ckinagarots 23 %. [Ipote, 3a rocTporo
HEIOTPUMAaHHS TEXHOJIOTI] BOHH MOXKYTh OyTH Habarato BUIIMMHU i cTaHoBUTH 50—70 %
[34]. L1i pe3ynbTaTé BKa3yoTh Ha T€, 110 3aXUCT BiJ Oyp’sSHIB Ma€ BUpIIIaIbHE 3HAYCHHS
JUTSL YCITIITHOTO BHPOOHUIITBA KApTOILTI Ta iICHYE MOCTiiHA MOTpeda B AOCHTIKCHHSX,
MPUCBAYEHUX KOHTPOJIOBAHHIO Oyp’sHIB y arpoueHo3i iei KyasTypH [S].

AHani3 octanHixX gocaimkens i myoaikaniii. Konkypenuis Oyp’sHiB 1 ekonorivsi
CTpeCH Ha CTaJlii BEreTaTHBHOTO POCTY 3HAYHO BILIMBAIOTH HAa BPOXKaWHICTh. Byp’sHU
XapaKTepU3yIOThCA HAaWBUIIKMM MOTEHIIaIOM 3HIKEHHS BPOXKAHHOCTI — Y CepeHbOMY
Ha 34 %, Toni sk mwKinHUKK — Ha 18 % Ta xBopoOu — Ha 16 % [6, 7, 8, 9]. YpoxaiiHicTh
KapToILTi, SIK Pe3yJIbTaT MPUCYTHOCTI Oyp’sHIB B aHali3i, mpoBeaeHoMy Mondani et al.
3MmeHmuBcs Ha 54,8 %, Tomi sik y mocmimkeHHsx Shasrshar et all. — na 61,4-74% [10,
11]. V iHmUX JOCHiIKEHHIX 3aJIe)KHO BiJl CTaHy Ta CTyIHeHs 3a0yp’sSHEHOCTI BTpaTy
BpOXkaro Oyns0wm omiHtoBany Ha 10-50 % [12, 13, 14] Ta no 70 % [15, 16].

Y KOHTpoIOBaHHI Oyp’siHIB Y arpoleHo31 KapToIJli BayJIMBUM € BpaxXyBaHHs rep-
OOKPUTHYHOTO TEPiofy KyNbTypH N0 Oyp’siHIB, KOJM BOHA HaMOUIBII Bpa3auBa 10 iX
BIUIMBY. 3rimHo mocmikeHb Ahmadvand G. Ta iH. i BUKOPHCTOBYBATH IIiCIIACXO-
JoB1 repOinuan ado iHII MeToau 60poThOU 3 Oyp’ssHaMu Ui 3HUILEHHS B Mepiof Bix
19-24 nwiB micis cxomiB KynbTypu A0 43—51 mus. Takwii miaxia 103BOTUTH 30epertu
piBeHb BTpaTh Bpoxkato Hivkue 10 % [17]. Haromicts, Ciuberkis S. Ta iH. CTBEpIKYIOTb,
10 HaHOINBIIY MOSIBY B HACAKEHHSAX KapTOILI OMHOPIYHUX IIUPOKOIUCTUX, IIUPHULI
Ta iHmmX Oyp’aHiB (62—86 % Bix 3aranbHOI KUTBKOCTI 32 CE30H) CIOCTEPIrany B epiox
BiJl CaJ[iHHS KapTOIUTl 0 NBITIHHA. Pe3ynbrary mokasaid, Mo KPUTHIHHUN Mepioa Bi-
CYTHOCTi Oyp’sIHiB, KOJM KOHKypeHIlis Oyp’siHIB HETaTUBHO BIUIMBA€E HA BPOXKAIHICTH,
MOYMHABCS 3 TIOCAJIKH 1 TPUBAB JI0 25 MHIB micis nBiTiHHA [18].
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VY HacapKeHHSAX KapTOIUTl HaHOINbII 37ICHUMH 1 MOIIMPEHHMH € Taki Oyp’sHu:
KOpPEHEBHIIHI (TUPil MTOB3YyYWH, XBOII MOJHOBHIA); KOPEHEAPOCTKOBI (OCOT pOKEBHI
Ta KOBTHUH, Oepe3ka M0JIb0Ba); paHHi Api (3IPOUHUK cepellHil, TpUnId 0JIbOBa, pelbKa
JuKa, Jo0oma 6ina); mi3Hi Api (MUIIIKA CH3MHA 1 3€JeHWH, IIMPUIlI 3BHYaiiHA, MPOCO
Kypsde Ta iH.). JI7s KOHTPOIIOBaHHS CHHAHTPOITHUX BHIIB HEOOXITHO MaKCHMAalbHO
BUKOPUCTOBYBaTH MOXUIMBOCTI arpoOTEXHIYHOTO MpUHOMY: Lie Migdip Mo, momepe-
JHHKA, SIKICHUH 0OpOOITOK IPYHTY, PO3MYIIyBaHHS MIKpPAIb. SIKIIO iX e(heKTHBHICTH
HEJIOCTATHS, JUTsl 3HUIICHHS Oyp’ sTHIB HE0OX1THO 3acTOoCcOByBatH repoinuam [19, 20].

Dalovic Ta iH. BKa3ylOTh, 110 Ha JOCHTIHUX MIJISTHKAX 13 BHECEHHSM TepOiluIiB
yporkait kaproruti OyB Ha 32 % BUIIMM BiIHOCHO KOHTPOIIO. SIK HACIIIOK, MiABUIICHA
yBara NpHIIISETECA CTBOPEHHIO €(DEeKTHBHUX METOHiB OOpoThOM 3 Oyp’sHaMH, sKi
MOXYTb BKIIIOUaTH repOiluau, cymimi repoiuuiiB, 1oJaBaHHA a1’ IOBaHTIB Ta iHTerpa-
Ii}0 MeXaHIYHUX 1 XiMivHUX MeTomiB [11, 14].

[pyHTOBE BHECEHHS TepOilMAIB € OHMM 3 Halie(EKTUBHIIIMX B KOHTPOIIOBAHHI
MaJIOpivyHUX Oyp’sHIB y HACAJKEHHAX KapTOILIi, 0COOIMBO 32 YMOB JOCTAaTHHOTO 3BO-
JIOKECHHS T2 BUKOPUCTAHHS 0aKOBUX CyMillIel AEKIIBKOX JIiF0YMX peuoBHH. I epOinumaHi
CyMIIlli € CY9acHOI0 MPaKTHKOI0 OOpOTHOM 3 Oyp’siHaMH, OCKIIBKH BOHU 3MEHIIYIOTH
3acTocyBaHHA repoiuuaiB [23, 24]. B mocnimkenHsx Baranowska A. Ta iH. BUCOKY
e(EKTHBHICTh MPOTH MAJIOPIYHUX Oyp’sHIB SIK Mepen 3MUKAHHAM PSZIKIB, TaK i mepen
30MpaHHsAM Oyib0 KapTOILIl MOKa3ajid BapiaHTH 3 BHECEHHSIM CyMilledl repOiluiB:
Komang 480 EC 0,2 n/ra + Hducnepciit Adanon 450 SC 1,0 n/ra tTa Ctomn 400 SC
3,5 n/ra + Iucniepciii Adanon 450 SC 1,0 n/ra [25].

Oco0611BO MPOOIEMHUM € KOHTPOJb Y HACAIDKEHHIX KapTOILI TaKuX Oyp’sHIB SIK
BUJY TipuaKiB, sIKi 32 PaXyHOK KpPYITHOTO HACiHHA MOXYTb JaBaTH CXOAM IIiCJISL BHe-
CeHHS IpyHTOBUX TepOinumiB. Y nocmimkeHasx Gitsopoulos T. K. cymin MmeTpuOy3uny
Ta npocyabpokapOy B HopMmax 320 + 3200 r x. p./ra 3abe3neunia HaWKpaIui KOHTPOJIb
ripuaka nepueBoro (47 %) Ta rpedku TaTapcbkoi (87 %), MOPiBHSIHO 3 iHIIMMHU repOilu-
JlaMH — MeTpUOY3HHOM a00 TICHIUMETAIIIHOM, SKi 3aCTOCOBYBAJIUCS OKpeMo [26].

TakuM YHHOM, HABEJCHUHU OIAN JITEpaTypH BKa3ye Ha BAXKIUBICTH XIMIYHOTO
KOHTPOJIO Oyp’sIHIB y HACA/DKEHHAX KapTOIUTI HE3BaXKArOuu Ha e(DeKTUBHICTh MEXaHi4-
HOTO 00p00ITKY. BaXKITMBUM y IbOMY aCIEKTi € TOCIIPKEHHS caMe JIOCXOIOBOTO 3aCTO-
CyBaHHS repOilnIiB.

ITocTanoBka 3apaaHHs. MeTa TOCIHiIKEHb — BU3HAUYUTH 610JI0T1UHY €(EeKTHBHICTh
repOimmy Cromn Axsa (455 r/n [lenaumeranin) caMocTiiiHO Ta B cyMmiti 3 @poHTHED
Ontima (720 r/n Aumerenamia-IT) npoTu ABOAOIBHUX Ta 3IaKOBUX MAJOPiuyHUX Oyp’s-
HiB 3a JIOCXOJIOBOTO Ta paHHBOTO micisicxomoBoro BHeceHHs (BBCH 09-15 kaproruti).

JocnimkeHnst 3 BU3Ha4eHHsT eheKTUBHOCTI repOinuny CtomMn AKBa IMPOTH OIHO-
JOJBHUX Ta TBOAONEHIX MAJIOPIYHUX Oyp’sHIB y HACAKCHHSIX KAPTOILII MPOBOIUITUCS
B 2022-23 pp. B ymoBax TOB «IIpincy. /s mporo Oymno 3akiafeHo Noas0BUil qpiOHO-
JUTSTHKOBHH JTOCITIJT 32 HACTYITHOKO cXeMoto (Tabi. 1). ITonepeqHruKoM KapToruti B JOCTi-
JUKEHHSX Oysa MIIeHUIS O3UMa.

[pyHTOBHIA TIOKPHMB NOCIIIHUX JLISHOK MPEACTABIEHUNH TEMHO-CIpUMH OITif30I1e-
HUMH CEpeIHBOCYIIIMHKOBUMHE IpyHTaMH. BmicT Tymycy B opHOMy mapi 2,07 % (3a
Tropinum), miepanbHoro azoty — 11,2 mr/100 r rpynty (3a KopHdingom), pyxomoro
dhocdopy — 25 mr/100 r rpyraty (3a KipcanoBum), ooMinHOro Kamito — 8,9 mr/100
rpyaTy (3a KipcanoBum), pH coiboBoi BUTSDKKM — 6,8—7,0, cymMa yBIOpaHHUX OCHOB —
15,8 mr-exB./100 T rpyHTy, piBHOBa)Ha IUILHICTB IpyHTY — 1,2-1,3 r/cM’. [pyHTH Xapak-
TEPU3YIOTHCS BUCOKHM BMICTOM PyXoMoro (hocdopy Ta ceperHiM 3a0e3MeUeHHIM a30Ty
it Kaito.
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Tabmuis 1
Cxema gociaiay 3 gocaimkenns: e¢pexktuBHocTi repoinuay Cromn AxkBa

No Bapla.HTn Yac 06poskn Hopmu Bl:lTpaTl/l
Jaocainy npenaparis Kr/ra
1 | Konrpons - -
OOmnpuCKyBaHHS IPYHTY Ha paHHIX CTaisIX
2 | Crowm Axsa possuTky (BBCH 09-15) 2,5
Cromn Aksa + OOMnpHCKyBaHHS IPYHTY MICIsI OCAKH JI0
3 . . 2,5+0,8
@pontbep OnTiMa | MOSBYU CXOJIB KYILTYPU
4 | Cromn Axsa O6npnc1<ygam—m IPYHTY MICIIS TOCAIKH J0 3.5
MOSIBH CXOJIIB KYJIBTYpH
5 | 3enxop Jlixsix O6npp1c1<yBgHHsi IPYHTY MICJIsl MOCATKH 0 0.75
TIOSIBH CXOJIB KYJIBTYpH
. OOmprCKyBaHHS IPYHTY Ha PaHHIX CTaIisxX
6 |3emxop JikBin | ey (BBCH 09-15) 0.5

Po3paxyHok 6i070Ti4HOT €(h)eKTHBHOCTI AOCIIIKYBAaHUX I'epOiIiIiB BUKOPHCTOBY-
BaJIM MTPOBOJMIIN 3a MeToaukoro Tpubens [27].

Ha nocnimxyBanux Bapiantax Ne 3, 4 ta 5 Oyno npoBeieHo 110 J1Ba 00Jiku 3a0yp’s-
HEHOCTI — depe3 20 IHIB Iicis BHECEHHS IpenapaTiB Ta mepex 30upaHHSIM Kyib-
TypH, a y BapiaHTax 2 Ta 6 JT0IaTKoBO OyB MPOBEICHUH OOJIK TMepel BHECCHHM Tpe-
napatiB. CraTHCTU4YHY OOpOOKY pe3ylbTaTiB MPOBOAWIM 3a JOMOMOTOI0 MpPOrpaMu
«Statictica 10». YpoxaifHiCTh KapTOILIi BU3HAUANHU y (ha3y HOBHOI CTUIVIOCTI KyJABTYpH
METOJIOM CYLUTEHOTO 30UpaHHsI 3 KOYKHOI JUITHKH OKPEMO.

Buxuiai ocHOBHOTo MarepiaJjty qoc/izeHHs. /111 npoBeaeHHs J0CTiPKEHb 3 BU3HA-
4yeHHs e()eKTUBHOCTI npemnapary Ctomn AkBa OyJ10 3aKJIaJICHO BapiaHT i3 HOTO BHECEHHIM
ITICIIST CXO/IB KapTOIUTi 3 HOPMOIO 2,5 JI/Ta, TIOPIBHSIHO 3 JIOKATLHUM KOHTPOJIEM — 3¢H-
kop JIikBix 3 Hopmoro 0,5 n/ra. st iboro Oynno mpoBeeHo 00MiK 3a0yp’ THEHOCTI repen
BHECECHHSM IperiapariB Ha repOilMIHAX BapiaHTax Ta KoHTpoui. Ha neit mepion cepenns
YHCEBHICTL Oyp’siHIB cTaHOBMIA Big 73,8 mo 96,8 mit./M2. JOMiHYIOUMMH BHIAMH OYITH
nobona 6Oina, rajmiHcora ApiOHOKBITKOBA Ta ripuak Oepe3koBHIHMN. Takox y arporeHosi
OyJv MPHUCYTHI TIPOCO Kypstye, MaciliH YOpHUIA Ta IUPHIIA 3BUYaifHa (Ta0m. 2).

Tabmnurs 2
Bunosuii ckiag Ta yncenbHicTL Oyp’siHIB Nepel BHECEHHAM IIpenaparis
Ha paHHiX cTagisgx po3BuTKy KyJasTypu (BBCH 09-15), mrt./m2

Tipuax Tlagincora .
J.\J‘g Oepe3ko- 'JIO.G ona ApioHO- Tpoco Tipuaxk . lllnprtllﬂ Bceworo
Bapianty — oina kBiTopa | YPSUE | HIOPCTKHIi | 3BHYaiiHa
1 9,5 15,0 11,5 13,8 6,0 16,0 71,8
2 14,50 17,8 15,3 17,3 9,3 21,3 96,8
6 15,3 11,8 10,3 22,3 8,8 25,0 93,25

V Ttabnuui 3 HaBeneHo 6i0yI0TiYHY e(eKTUBHICTh repOilMIiB, BUPaXKEHY B BiacCO-
TKax 3 BpaxyBaHHSIM 3MiHH 3a0yp’STHEHOCT1 Ha KOHTpoJi. 3a BHeceHHs 3,5 yi/ra Ctomm
AKBa J0CX0JI0BO Ta 2,5 Ji/ra MCIICX0I0BO 0i0J0TriYHa €EeKTUBHICTh MPOTH OTHO- T
JIBOJIOJIBHUX Oyp’siHIB CTaHOBHJIA, BiAMOBIAHO, 97,6 Ta 79,7 % uvepe3 20 anis. PizHuus
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MiX UMM BapiaHTamH ckiafana 17,9 BiICOTKOBHX MyHKTIB Ha KOPHCTh I'PYHTOBOTO
BHECEHHSI, IO TOSICHIOETHCS TIEPEPOCTAHHSM ACSKUX K3eMIUIAPIB Oyp’ THIB HA MOMEHT
MICJIACX0J0BOTO BHECEHHS ITpenapary. 30Kkpema, BiiMiueHo ripiy e(eKTUBHICTh IPOTH
MaclIbOHY YOPHOTO, ripyaka 0epe3KOBHIHOTO Ta FaTiHCOTH APIOHOKBITKOBOI.

Baecenns 6akoBoi cymimi 2,5 n/ra Cromn Axsa + 0,8 i/ra @porThep OmntiMa 110
CXOZiB KapToIui 3abe3neuyyBajio HaiBuIly e(deKTUBHICTH B pociiai — 98,0 %, mio,
IpOoTe, CTATUCTUYIHO HE BIJPI3HSIOCS BiJ BapiaHTy 3 BHeceHH:sIM 3,5 si/ra Ctomn AkBa
camocrtiiiHo. CyMmim Kpaie KOHTPOJIFOBaja ripyak MIOPCTKUW Ta IIUPHIO 3BUYAKHY.
JlokanbHul KOHTpOb — 3eHKop JIikBiA, BHECEHHI 10cx00B0 B HOopMi 0,75 51/ra, 3a6e3-
MeYyBaB JTOCTOBIPHO HIKYY €(EeKTHUBHICTH — 83,6 %, a MmicIIAcX00Be BUKOPUCTAHHS
poro mpemnapary B Hopmi 0,5 51/ra 3abe3mnedyBaiio HaWHMKIY €(PEKTHBHICTH MPOTH
Oyp’sHiB y mocuini — 73,7 %. 3okpeMa, el BapiaHT MOKa3aB HU3bKY €(QEKTHBHICTh
IPOTH MACIBFOHY YOpHOTO (Tad. 3).

Tabmus 3
Biosoriuna edgexruBHicTh repoinuais, %
Tipuak I'anincora . .
R R B B I R
papianTy | BHIHHIA KBiTKOBa
221 2]t 2] 1|21 ][2]1[2]1]2
BBCH 00
100,0 95,6198,1(97,8 90,0 | 84,6 | 100,0 | 93,6 | 100,0 | 81,7| 97,9 | 90,2 | 100,0 | 95,9 | 98,0 | 91,3
100,0 [89,0199,1{94,5 90,4 | 84,2 | 100,0 |90,0| 100,0 |63,8| 95,7 | 87,4 | 98,3 |91,4|97,6 | 85,8
5 90,8 |83,5[94,6|83,7|869 77,8 812 [64,7| 50,0 |17,1| 824|719 | 99,1 89,3 83,6 69,7
BBCH 09-15
2 78,8 80,8 (88,1|94,5|753 |84,7| 83,1 [81,6( 56,7 {650 84,6 |86,4 | 91,1 [92,5(79,7 83,6
6 71,0 1682(79,1|79,1|753 784 | 753 [682| 42,1 |483 (885|903 | 84,8 [86,7(73,7 74,1
HiP,, 45 (3829383533 | 82 (74101 (99|53 |53 | 48 (48|37 |79

Hpumimka: 1 — obnix uepes 20 OHig nicia éHecenHsa 2epbiyudis, 2 — obNiK Ha nepiod
30UPAHHSL KYIbMYDU.

BiosoriuHa eekTUBHICTh TepOINMIIB TIepel 30MpaHHAM KYJIbTypH CYTTEBO Pi3HU-
Jlacst 3aJIeKHO Bif] TOCHIDKYBaHUX BapiaHTiB. BigMiueHO BiAMIHHY Ji0 TIPOTH 3JIaKO-
BUX Ta ABOJOJBHUX MAJOPIYHUX Oyp’sHIB 3a JOCXOIOBOTO BHECECHHS 0akoBOI cyMili
repOinmaiB Ctomn Akga 2,5 ni/ra + @ponarteep Ontima 0,8 ii/ra — 91,3 %. Ha Bucokomy
piBHI Liel BapiaHT KOHTPOJIIOBAB MIMPHLIO 3BUYaiHy — 95,9 %, ripuak 6epe3koBUIHUMN —
95,6, mpoco Kypstue — 93,6 Ta ripuak mopcetkuii — 90,2 %. anincory apiOHOKBITKOBY
Ta MacIiH YOPHHIA 111 CyMilll KOHTPOJIIOBaja Ha piBHI, BiAmoBiaHO, 84,6 Ta 81,7 %. BHe-
ceHns 3,5 n/ra Cromn AkBa 6e3 repOiluLy napTHepa B LIOMY 3HIDXKYBaJIO HOTo edek-
TUBHICTH 10 85,8 %, mpoTe, I1e 3HKEHHS OyJI0 B ME)XaX HaiMEHIIOoi 1CTOTHOI pi3HHUII
nociigy. ipmuM Tyt OyB KOHTPOIb JIOOOMH, TipyakiB Ta maciboHy YopHoro. [Ipore,
o0ujBa BUILEBKA3aHi BapiaHTU CYTTEBO IMEPEBaXkasld JOKAJIbHUNA KOHTPOJIb — 3€HKOP
JlixBix, eeKkTUBHICTE IPOTH Oyp sSHIB B IKOMY cTaHOBMIIA Jmme 69,7 % (Tabm. 3).

Buecenns Ctomm AKBa TICIIACXOJ0BO B HOpMi 2,5 J/ra 3a0e3nedniio 3arajibHy
e(heKkTUBHICTb MPOTH Oyp’sHIB Ha piBHI 83,6 %, 1110 TOCTOBIPHO HE BiAPI3HSIIOCS BiX
JIOCXOJIOBOTO BHECEHHS IILOTO Tpenapary. 3enkop JIikBig BHecenuit B HopMi 0,5 n/ra
MICIISICXOI0BO, B IOMY NIEPEBEPINYBaB TOCX00BE BUKOPHUCTAHHS [LOTO MIpenapary Ha

11,6 B. 1., mo Buie 3a HiP ,, mpoTe 10CTOBIPHO MOCTYNABCs PENITI BAPiaHTiB.
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Maca Oyp’siHiB, BU3HAYEHA IIiJl 4aC OCTAaHHBOTO OOTIKY Mepes 30MpaHHsIM KapToILi,
Ha KOHTPOJBHOMY BapiaHTi cTaHOBHIIA B cepeanboMy 1726,2 r/m?. Cepen mociimKyBa-
HUX BapiaHTiB Haitbinbia Maca Oyp’stHiB — 422,7 r/m%, Gyna 3a BHeceHHst 3eHkop JIiKkBi
micngcxonoo B HopMi 0,5 s/ra. Baecenns Ctomm AkBa 2,5 1/Ta MiCISICXOA0BO CYT-
TEBO 3MEHIIYBaIo Macy Oyp’siHiB no 361,1 r/m%. Ilpore, ciig BiAMITHTH, 10 OCHOBHY
Macy Oyp’stHE c(hOopMyBaH BXKE MEpeT 3aBEPLUICHHIM BereTallii KapTornli, KoY MIKOAa
11 popMyBaHHS Bpoxkaro Oyia MiHIMaIbHO0. Jlocxom0Be BHECEHHS repOiluIiB 3a0e3-
MEYNIIO MEHIITY Macy Oyp’sHIB IMOPIBHSHO 3 MiCIsACXoA0BUM. HaliMeHITIM 11e# Tokas-
HUK OyB 3a BHeceHHs cyMimi repOimuaie Cromn Aksa 2,5 n/ra + @ponteep Omnrima
0,8 n/ra — 145 r/m% 3a mocxomoBoro BHeceHHs 3,5 n/ra Cromm AkBa 6e3 repOinuIy
mapTHepa mei Mmoka3Huk craHoBuB 215 r/m?. Buxopucranus 0,75 n/ra 3enxop JIikBin
maca Oyp’sHiB cranosuna 290,2 r/m? (tabm. 4).

Tabmuns 4
Maca Gyp’siniB mepen 30MpaHHSIM KapTOILTi, r/m>
g & = gég o @ = g)= E °
N |FZZ| S8 (822| 25| 58| §E| iz s
papianty | & 2 5| & |E2E =5 g2 | 28 £z 3
=8 a = g = g & = F [ E =] =)
1 (x) 192,9 354,1 281,1 288,6 267,9 164,7 176,9 1726,2
BBCH 00
3 9,1 20,0 39,5 17,8 39,9 10,0 8,7 145,0
31,5 52,5 43,8 26,5 24,5 12,9 23,4 215,0
5 41,9 68,2 57,0 44,2 31,8 16,7 30,4 290,2
BBCH 09-15
2 74,5 67,4 61,7 46,2 50,5 18,2 42,6 361,1
6 82,0 74,1 67,9 50,8 55,6 45,5 46,8 4227
HiP, 27,2 30,4 29,6 245 | 22,12 | 17,6 18,2 44,9

CepenHs ypoxaifHICTh KapTOILIl Ha JOCTIiAHUX BapiaHTax ctaHoBuia Bif 13,18 T/ra
Ha KOHTpOJbHOMY 10 46,58 Ha Kparomy. Bci repOinuHi BapiaHTH SIK 32 MOKa3HUKAMU
CTPYKTYPH BpPOXKal0, TaK 1 32 YPOXKAHHICTIO CYTTEBO TEPEBAKAIH KOHTPOJIE. Cepennst
Mmaca Oynp6 kaproruti HaiBumow — 120,8 r Oyna Ha BapiaHTi 3 KOMOIHOBaHUM 3aCTOCY-
BaHHsIM repOinuaiB Ctomn AkBa 2,5 n/ra + @ponthep Onrima 0,8 n1/ra. Ty OyB 3adikco-
BaHWI 1 HAUBUIIUK ypokait Oyns0 — 46,58 T/ra. 3a TOCX0MOBOro 3acTOCyBaHHs 3,5 ni/Ta
Cromn AKBa MOKa3HUKH CTPYKTYypH Bpoxkaro Oyab0 KapToIuli Oyiau HIKYHM, IPOTE 1Ie
3HIKCHHS OyJIO0 B MEKaxX MOXHUOKH, aJie MOKa3HUK YPOKAWHOCTI IOCTOBIPHO TIOCTYIIABCS
MOTIEPEHBOMY BapiaHTy, OCKUIbKH Oys10 3i0paHo suiie 44,22 1/ra Oynn0. BuieBkaszani
BapiaHTH 32 BCciMa MOKa3HUKAMHU ypoxcai/‘[HOCTi CYTTEBO TIEPEBAKAIIA JIOKaJbHUU CTaH-
JIapT 3EHKOP .HIKBI,Z[, BHECEHUIA JI0 CXO/IiB KyITbTYPH B HOle 0,75 n/ra (tabmn. 5).

Buecenns I[OCJ'IIZ[)KYBaHI/IX repOIUIiB MiCIsI CXOMIB KYIBTYypPH 3a0€311eTyBaio HIK-
YUl IPUPICT ypoXkaHOCTI Oynb0 KapTOIUI MOPIBHSHO 3 IPYHTOBUM 3aCTOCYBAaHHSM,
110 CBiTYMTH MPO BAKIMBICTh YCYHEHHS KOHKYPEHIIi1 3 Oyp’ sSIHAMU caMe Ha IIOYaTKOBHX
eTarax pocTy Ta PO3BUTKY POCIUH KapTOILI.

TakuM 4YMHOM, BPaxOBYIOUHM IPOBEACHI MOCTIKEHHs, HaHKpaIlUM BapiaHTOM SIK
Yy KOHTPOJIi MAJIOPIYHUX OJTHO Ta IBOJOIBHUX Oyp’sHIB, TaK 1 B YPOXKaHHOCTI € BapiaHT
3 BHECCHHSIM 0aKOBOI CyMiIli.
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Tabmuns 5
YpoxaiinicTb Ta CTPYKTypa BpoKaio 0yJib0 KapTomii
3aJIe2KHO BiJT JOCTiIKyBaHHUX BapiaHTiB, T/Ta
Ne Cepenns maca | KiabkicTb Oyab0 | Ypoukaiinicts, | Haabaska ypoxaro,
Bapianty 0yab0u, r N Kyluem, IIT. T/Ta +/- % 10 KOHTPOII0
1 (k) 60,2 4,6 13,18 -
BBCH 00
3 120,8 8,1 46,58 2533
117,6 7.9 44,22 2355
5 105,9 7,6 38,31 190,6
BBCH 09-15
2 106,1 7,5 37,88 187,4
6 100,8 72 34,55 162,1
HiP, 3,9 0,2 L1 -

BucHoBKM Ta mepcneKTUBH NMOAAJBIINX A0cTimkennb. B JliBobepexnomy Jlico-
cTerny YKpaiHM Ha TEMHO-CIpHX OIIZ30JICHUX CEPEIHBO CYIIMHKOBUX IPYyHTaX JUIs
KOHTPOJIFO MAJIOPIYHHX JBOAOJBHUX Ta 3JAaKOBUX Oyp’sHIB B arpoleH031 KapTOILIi
3 epextuBHicTIO 98,0 % uepes 20 nHiB micns 3acTocyBaHHs Ta 91,3 % Ha mepion 301-
paHHS BpOXKal0 PEKOMEHIYEThCS BHECEHHs 0akoBoi cywimni repOinuaisa Cromir AKBa
(455 r/n MengumeTtadin), 2,5 n/ra Ta @ponteep Ontima (720 r/a Aumerenamin-II),
0,8 n1/ra, mo mo3Bosie chopMyBaTH yporkaliHICTh OyIp0 KapTorlIi Ha piBHI 46,58 T/Ta.
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Mema oocnioxncenn: ecmanosumu eniue PPP Peconnianm na nposs 20cno0apcbKo-yiHHux
03HAK MA NPOOYKMUBHICIb 2IOPUOI8 KYKYPYyO3uU pisHux epyn cmuenocmi. Memoou 0ocnioxncenn:
aabopamopHuil, NONLOBUU, 1AOOPAMOPHO-NOALOSUE MATNEMAMUYHO-CIMamucmudnui. 3a paxy-
HOK GUKOPUCIMAHHS 3ePHA KYKYPYO3U Y 6a2ambox 2any3ax HapoOH020 20Cho0apcmea 6ona 6yna
i 3anumaemovcs 0OHIEIO 3 OCHOBHUX 3epHOQypaxchux Kyremyp Yxpainu ma ceimy. Ha pasi
HORUM HA 3EPHOBY KYKYPYO3Y RIOCUTIOEMbCA 3A PAXYHOK MOJMCIUBOCE GUKOPUCMAHHS i1 0
nepepobku Ha 6ioemarnon. JJocaiodxicenns nposoounucy npomszom 080x pokis (2020-2021 pp.)
y TOB «Opeanix-» cum. Cymucku Binnuyvkoi obnacmi ma 6xkniouanu susuenns peakyii 2iopu-
016 KyKypyO3U Pi3HUX 2pYN CINUSIOCI HA 3ACMOCYSAHNS pe2yiamopa pocmy pociun Peconnanm.
Knimamuuni ymosu 3a poxu 00cnioxcenv GIOPI3HANUCA PISHOMAHIMHICMIO, IPYHM OOCHIOHOT
oinanku cipuil nicosuil, i3 emicmom eymycy 2,2-2,4 %, 1e2KOpo3HUHHUX eleMeHMi8 HCUBTEHHS
6 me Ha 100 e tpynmy: pyxomuii ¢ocghop 12,1; ecioponizosanuti azom 10,2; oOMiHHUl Kaniti
12,2-13,2. Pezynomamu 0ocnioycenv. Hamu ecmanogneno, wo 3acmocy8anus no3akopenesux
nidJCUBNenb picmpeynioruum npenapamom Peconnanm no3umusno enaueac na pocmosi npo-
yecu wo 6 KiHyegomy pe3yIbmami 6U3HA4AE apXimeKmoHIKy pOCIun KyKypyosu. 3acmocysanns
NO3aKopeHesux Ni0JHCUBIeHb picmpezyioo4uM npenapamom Peconianm nosumueHo 6niusac Ha
POCMO8I npoyecu, elemMeHmu CIMpPYKMypu 8POHCAI0 Ma YPO*CAUHICMb 00CAIOHNCYSBAHUX 2IOPUOIE.
Ilposedenns enecennsi PPP Peconnanm y ¢ghazy 5-7 nucmiis KyKypyo3u 3a6e3neyuuno 3p0CmanHs
BUCOMU POCIUH MA KPINIEHHS KAY4aHie 00CHiOHCy8anux 2iopudie Kykypyosu Ha 4,4-7,7 cm ma
3,2-7,2 cm 6 nopiensanni iz konmponem. Bruecennss PPP Peconnanm y ¢haszy 5-7 mucmxie KyKypy-
03u 3abesneuye 3pocmanns diamempy kauaua Ha 0,1-0,2 cm, dosocunu kauana Ha 0,1-0,4 cm,
8UX00y Macu 3epHa i3 kauaua na 3,2-5,2 2, macu 1000 macinun na 2,1-5,7 2 6 nopiensauHi i3
KOHMPOIbHUM 8apiaHmom. Bemanosnena 3akoHoMipHicme 3pocmanHs neped3oupaibHoi 6010~
2ocmi 3epHa y 2ibpuoie i3 N0O0BHCEHO MPUBANICMIO 8e2emMayiliHo20 nepiody. 3acmocysanHam
nosaxoperesux niodxcugienv PPP Peconnanm 30invwye na 0,3-1,7 % pieenv nepe3dupanvhoi
8011020CMi 3epHA 6 NOPIGHANHI i3 KOHMPONEM, WO € HEOANCAHUM OCKINbKU MOJCe BUKIUKATNU
HeoOXiOHICMb 000aMKOBUX 3AMPAm HA NPOGeOeHHs O0O0CYWY8AHHS 3epHa KyKypyosu. IIpo-
6e0eHHsl no3akopeHesux niodcusieHb PPP Peconaawm 0036015€ 000amK0o80 OmMpumyeamu
0,20-0,33 m/2a 3epHa 6 nOpi6HANHI i3 KOHMPONLHUM 8apianmom (be3 nidxcuenenyv). Bucnoexu.
Omoice, 3acmocysannss PPP Peconnanm y ¢haszy 5-7 aucmkie ede 00 NOANUEHHS POCMOBUX
npoyecis, sike 8i000paANCAEMbCAL Y 30INbUIEHHT BUCOMU POCIUH MA 3AKNIA0AHHS KAYAHI8, 30i1b-
wWye npoOYKMuUGHICnyb 00Caioxcysanux 2iopudie na 15-20 % 6i0HOCHO KOHMPOIbHO2O 8api-
anmy, niosuwye pisenb nepe3duUpanrbHoOi 601020CMI 3epHa, WO He2AMUBHO NO3HAYAEMbCA HA
3POCMAanHI 3ampam Ha 00CYULYBAHH 3epHA.

Kntouoei cnoea: 3epno, ypoorcaiinicmos, pezyisimop JHCUGNeH s, JIHIiHI po3Mipu, elemenmu
CMpYKmMypu, 80102ICMb 3€PHA, JHCUBTIEHHS, PICH | PO36UMOK.
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Palamarchuk V.D., Krychkovsky V.Yu., Neylyk M.M. Influence of plant growth regulator
Regoplant on the productivity of maize hybrids

Research objective: to determine the effect of Regoplant on the manifestation of economically
valuable traits and productivity of maize hybrids of different maturity groups. Research methods:
laboratory, field, laboratory and field mathematical and statistical. Due to the use of grain corn in
many sectors of the national economy, it has been and remains one of the main grain fodder crops
in Ukraine and the world. Currently, the demand for grain corn is increasing due to the possibility
of using it for bioethanol processing. The research was conducted over two years (2020-2021) at
Organic-D LLC in Sutisky, Vinnytsia region, and included the study of the response of corn hybrids
of different maturity groups to the use of the plant growth regulator Regoplant. Climatic conditions
during the years of research were diverse, the soil of the experimental site is gray forest, with a
humus content of 2.2-2.4%, easily soluble nutrients in mg per 100 g of soil: mobile phosphorus
12.1; hydrolyzed nitrogen 10.2; exchangeable potassium 12.2-13.2. Research results. We have
established that the use of foliar fertilization with the growth-regulating preparation Regoplant
has a positive effect on growth processes, which ultimately determines the architectonics of
maize plants. The use of foliar fertilization with the growth-regulating preparation Regoplant
has a positive effect on growth processes, elements of the yield structure and yield of the studied
hybrids. The application of the PPP Regoplant in the phase of 5-7 leaves of corn provided an
increase in plant height and cob attachment of the corn hybrids under study by 4.4-7.7 cm and
3.2-7.2 cm compared to the control. The introduction of PPP Regoplant in the phase of 5-7 leaves
of corn provides an increase in the diameter of the cob by 0.1-0.2 cm, the length of the cob by
0.1-0.4 c¢m, the yield of grain from the cob by 3.2-5.2 g, the weight of 1000 seeds by 2.1-5.7 g
compared to the control variant. The regularity of growth of pre-harvest grain moisture content
in hybrids with an extended duration of the growing season was established. The use of foliar
fertilization with PGR Regoplant increases the level of pre-harvest grain moisture by 0.3-1.7%
compared to the control, which is undesirable because it may require additional costs for drying
corn grain. Foliar application of PPP Regoplant allows to obtain an additional 0.20-0.33 t/ha of
grain compared to the control variant (without fertilization). Conclusions. Thus, the use of PPP
Regoplant in the phase of 5-7 leaves leads to improvement of growth processes, which is reflected
in an increase in plant height and heading, increases the productivity of the studied hybrids by
15-20% compared to the control variant, increases the level of pre-harvest grain moisture, which
negatively affects the growth of grain drying costs.

Key words: grain, yield, nutrition regulator, linear dimensions, structural elements, grain
moisture, nutrition, growth and development.

IMocranoBka 3aBaanus. BuponryBaHHs KyKypyA3u Ha COTOAHI € TOCUTH €(EKTHB-
HUM B Ykpaini Ta €C, OCKiIbKH 1aHa KyJIbTypa Ma€ pi3HOO14HI HATPSIMU BUKOPUCTAHHS.
3epHO KYyKypy/I3u XapaKTepU3yeThCss BACOKUM BMiCTOM ByTiieBoiB (60-85 %), BMicToM
Oinmky Ha piBHi 9-15 %, Bucokum BMicToM xupy 4,0-10,0 % [1, 2].

IMopsix i3 TpamuuiiHUMK HampsMaMH BHUKOPHCTAaHHS HA MPOJOBOJBYI Ta KOPMOBI
111, CBOTOHI MPOXYKIis KyKYPYA3H PO3TISAAETHCS K CHPOBHMHA JJISI BUPOOHUIITBA
aJIFTepPHATHBHUX BUIB NAIKB (0ioeTaHoy Ta 0iorasy). 3BUYaiiHO TaHWI HAIPSM BHKO-
puCTaHHs Oy/ie MOXIIMBMH JIMIIE 32 YMOBH 30UIbIIEHHS i MPOAYKTHBHOCTI Ta Bajo-
BUX 300piB 3epHa Ta 3e1eHoi MacH. B 3B 513Ky 13 MM JOCIIIKEHHS B JAHOMY HampsMi
€ aKTyaJIbHIMU Ta HEOOX1THUMH.

AmHaui3 JiTepatypHux axepes. B Ykpaini ypoxxaliHicTb KyKypyA3u, Ha CbOTOJIH,
JIEII0 MOCTYMAETHCS 3axigHUM Kpainam City. OZHUM 3 pe3epBiB MiABUIIEHHS MPO-
OYKTHBHOCTI Ta SIKOCTI MPOMYKII KyKYpyIO3W € 3aCTOCYBaHHS PETYISITOPIB POCTY
pocnuH. OKpiM TOTO BapTO BiAMITUTH HAsBHICTh B MEXaX TEPUTOPil HAIIOI KpaiHU
CIPUSTINBUX IPYHTOBO-KITIMATHYHUX Ta EKOHOMIYHHX YMOB, BEIUKOTO aCOPTUMEHTY
TiOpUAHOTO CKIIaAy IO mie OibIIe MOMIMIIYE ePCIEKTHBH 3pOCTaHHS YPOXKAMHOCTI
KyKypyazu [3, 4].

BukopucTaHHS PEryasITOpiB POCTY POCIHH CHPUATHME KPAaIOMy PO3KPHUTTIO TCHE-
THYHOTO MOTEHITIATY CyJacHHX TiOPUIIB KYKYpYA3H, OCKIJIBKH BiH Y BHPOOHHYHX YMO-
BaX BUKOPUCTOBYeThca nutie Ha 30-50 % Big Moxiusoro [4-7].
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BupomnryBaHHs KyKypyA3H B YKpaiHi IPOBOIUTHCS MPAKTUYHO B YCiX IPYHTOBO-KIIi-
MaTHYHHX 30HAaX, OCKUJIBKH 32 PaxXyHOK 3MIiHU KIiMary TEIUIOBI PecypcH B ycCix 30HaX
He € JiMiTytouuM (akropoM. Bapro BigMiTUTH, 110 HAHOUIBII TUIOLII MOCIBY KYKYpY-
J3u 3HaxoaAThes B Jlicoctenogiit Ta CtenoBiid 30H1 Hamoi kpainu [8, 9]. B 2021 pomi
B YKpaiHi IJIONIi BUPOITYBaHHS KyKYPYI3H CKIanand 5,5 MiH. Ta, a B 2022 porri yepes
3pOCTaHHSl BapTOCTI MarepiajibHO-TEXHIYHHUX PecypciB Ta BIHCBKOBY arpecito pocii
3MeHIuiIack 10 4,267 miH. ra [10].

BaxTMBUM TIOKa3HUKOM 3pOCTaHHS 0OCSATIB BUPOOHUIITBA 3epHA KYKYPYI3H MOXKE
CTaTh MOXJIMBICTh NEPEPOOKU YaCTHUHH 11 BpoXkaro Ha 6i0eTaHoI, OCOOIUBO KOJIU Bpa-
XyBaTl MOYKJIMBICTh BUYEPITYBaHHS TPAIUIIIHHAX KOPUCHUX KOMAJHUH 13 IKUX OTPUMY-
I0Th TTAJTMBO. B CBOYO Uepry BUPOIIYBaHHS KYKYPYI3H Ta MOXKIIUBICTh BUKOPUCTAHHS i
SK CHPOBUHHU 17151 BAPOOHUIITBA 610€TaHOIy Ma€ BiAHOBIIOBaJIbHUIA XapakTep [11, 12].

B mepenoBux kpaiHax CBIiTy mepepoOka KyKypya3w Ha 0i0eTaHONI Mae AepKaBHY
MiATPUMKY, depe3 Te o 10-12 % eTaHOIy 10Aa€THCS 1O BACOKOOKTAHOBUX MapoK OCH-
3uny [4].

VkpaiHa 3a OiOKITIMATHYHUM TIOTCHINIAJIOM MA€ JTOCHTh BHCOKI MOXIHBOCTI JUIS
BHPOIIYBaHHs MOTECHIIHHOI BPOXAWHOCTI CyYacHUX TiOpPHIIB KyKypYI3H. 3BHUANHO
JUIS peajizamii TeHeTUYHOrO MOTEHIiany TiOpuay KpiM CHpUATIMBUX KIIMaTHUYHUX
YMOB TOTPiOHA 1 BIATIOBiIHA TEXHOJOTIS BUPOIIYBaHHs, KA Iependadae ONTHMI3aIio
HAIXOKCHHS €JICMEHTIB KHBJICHHS B MPOLECI POCTY i PO3BUTKY POCIUH KYKYpYI3H,
3aCTOCYBaHHS PETYJISATOPIB POCTY POCIHH Ta BUKOPUCTAHHSA JIHIMKM CydacHUX TiOpH-
IiB [4, 13]. B mopiBHSAHHI 13 IECTHIUAAMH PETYISTOPH POCTY 3MiHCHIOIOTH BIUIHB JIUAIIIE
Ha KOHKPETHI MillleHi — MEeMOpaH! KJIITHH POCIHMHHU, HE 3a0pyIHIOIOYH HABKOJIUIIHE
MPUPOAHE cepepoBulLe [2, 4].

Jist peryisiTopiB pOCTy POCIHH OOYMOBIIOETHCS 1X 3aydeHHSIM JI0 00Iry peuOBHH
y POCIIMHI, BU3HAYCHHAM HaNpPsIMKYy O10XIMIYHHMX peakiliid Ta MigBUINCHHAM >KUTTEII-
anpHOCTI [4]. KpiM TOro perynsrtopu pocTy poCIuH 3a0e3MeuyloTh MiIBUICHHS afarl-
TUBHUX BIIACTHBOCTEH POCIIMH, IIOJI0 TPOTHIT CTPECOBHUM SIBUINAM B IPOIIECI BereTarlii
KyKypyA3u. 3aCTOCYBaHHS PETYISATOPIB POCTY CIPHSIE TOKPAMIEHHIO CTAPTOBOIO POCTY
POCIMH, ONTUMi3alii MPOXOMXKEHHS eTaliB OpraHoreHesy Ta (eHomnoridHux ¢as, pos-
BUTKY KOPEHEBOT CHUCTEMH, CTIHKOCTI POCIMH 0 30yIHUKIB XBOopoO [14], mokparye
(hOTOCHHTETHUHY AiAJIbHICTD POCIUH Ta MiJBUIILYE HAKOMUYEHHS OpPraHiuHOi peYOBUHH,
a TaKOXK TO3UTUBHO BIUIMBAE Ha IPYHTOBY Mikpoduopy [14, 15]. Ilpu 1ipomy 3aTpatu Ha
iX BHECCHHS y JIECATKH pa3iB HUKYI 32 BapTiCTh MPUPOCTIB ypokato [16].

Merta nocaigxenn: BcraHoBUTH BIutiB PPP PeromnanT Ha mposiB rociogapchKo-11iH-
HHUX O3HaK Ta IPOAYKTUBHICTH TOPUAIB KyKyPyA3H Pi3HUX IPYI CTUIIIOCTI.

Marepian i MeTonuka gociigxkeHb. [10IbOBI HOCTIKCHHS MTPOBOIMINCEH TPO-
TaroM ABoX pokiB (2020-2021 pp.) y TOB «Opranik-A» cmt. Cytucku BinHUIBKOT
o0nacTi Ta BKIIOYAIN BUBYCHHS peakiii riOpuaiB KyKypyI31 pi3HUX IPyIl CTUIJIOCTI HA
3aCTOCYBaHHS PETrYJATOpa POCTY POCIHH Perommant.

Knimatuuni yMOBH 32 POKH JOCHIIKEHb BiIPI3HSUIMCS PI3HOMAaHITHICTIO, 30KpeMa
B 2020 pori HM3BKI TEeMIIepaTypu SIKi CKJIAIHCS B KBITHI — TPaBHI MICSIi HETaTHBHO
BIUIMHYITH Ha IMTOYATKOBHH PICT POCIUH KyKypyA3H, a CTPOKH CiBOM 3IBHHYIHCH JO
Oinbi mi3Hix. B 2021 poui rigpoTepMiuHi yMOBU BUSIBHIIUCS OLIbLI COPUATINBUMHE 1151
POCTY i PO3BUTKY POCIHH KyKypYI3H, III0 B KIHIIEBOMY Pe3yJbTaTi IUIMHYJIO Ha PiBEHb
YPOXKaHHOCTI JOCTIKYBaHUX T10pPHIIIB KyKYPYI3H.

Hocniau BuciBanucs Ha CipuX JTiCOBUX CePE/IHbO-CYIITMHKOBHX TPYHTaX, IO Xapak-
TEPU3YBATNCA HACTYHHMH TIOKA3HAKAMH: BMiCT TyMyCy B OPHOMY FOpI/I3OHT1 2,2-2,4%,
B migopaoMy — 1,2-1,3 %; rizpomiTiHdHa KUCIOTHICTh B MiKpo-eKBiBajieHTax Ha 100 T
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IPYHTY 2,8; BMICT JIETKOPO3YMHHUX €JIEMEHTIB >KUBJIeHHs B MT Ha 100 T rpyHTY: pyxo-
muit pocdop 12,1; rimposmizoBanuii azot 10,2; oOMiHHMIA Kamii 12,2-13,2.

CxeMa gociiy BKIIOYana Ba (HaKTOpW: YHHHUK A (TiOpuam KyKypyn3u pi3HHX
TPy CTHIVIOCTi) Ta YMHHHUK B (mo3akopeHeBi miukuBieHHs): 1) KoHTpons (63 mif-
JKUBJICHB), 2) 1M0o3akopeHeBi mipkuBlieHHss PPP Peromiant Hopmoro 50 mn/ra y ¢asy
5-7 AUCTKIB KYKypyaA3H.

Ioma gociimy cranosuia 0,12 ra, oGmikoBa ainsHKa — 50 M2, MOBTOPHICTH TPHOX
pa3zoBa. [lonepeHUK KyKypyI3H — sIAMIiHb SIPUH.

3axyiafieHHs JOCHiAiB MPOBOAWIM BIANOBIAHO A0 3arajJbHONPUHHATHX METOIUK
3 KyKypynzoro [17, 18].

TexHoJIOTisl 3arallbHONPHIHATA ISl JAHOI 30HH, 32 BHKIIOUYCHHSIM EJICMEHTIB 5K
JochimKyBanuck. CucreMa OCHOBHOTO OOpOOITKY I'PyHTY BKJIOUaia Micis 30MpaHHS
MOTIepeIHIKA MTPOBEICHHS JIYIEHHS CTEPHI Ta OpaHKy Ha mMOuHy 22-25 cM. B ocHo-
BHE yI0OpEHHs IPOBOJMIM BHECEHHA AiaModocku y pospaxynky NP K. kr a. p.
[lepen mociBoM mpoBoaMIIacs KyJbTUBALlisl 3 OOPOHYBaHHSAM Ha INIMOWHY 3aropTaHHs
HACIHHSL.

CiBOy npoBOaMIM y oNTHMaJIbHI cTpoku 111 nekana KBiTHS — mepia aekana TpaBHs,
ciBankoro /xon Jlip rycrororo 75 THC. IIT. /ra.

Jns xoHTpomio Oyp’SIHHCTOI POCIMHHOCTI 3acTocyBaimu repOimmanm XapHec,
ta MenArpo, a ams GOpoThOM i3 CTEOJOBUM KYKYPYI3STHUM METCIUKOM CHTOMO-
(har — Tpuxorpamy.

APXITEKTOHIKY POCIHH (BI/ICOTa pOCIUH Ta KleJIeHHH KadaHiB), CTPYKTYPY BPO3KaIO
BU3HAYaNM B Ipo0ax KadaHiB, SIKi Blz[61/1pam/1 Ha KOXKHIH OOJIKOBIH AUISAHIN. Yporkaii
3epHa MepepaxoByBajil Ha CTaHAapTHY Bojoricts 14 % [17, 19].

MaremaTndaHy 0OpOOKY OTPUMAHUX PE3YIBTATIB AOCIIIKCHB 341 HCHIOBAIIN METOIOM
IUICIIEPCIITHOTO aHai3y 13 BUKOPHCTAHHSM ITaKeTy KOMII IOTEpHHX ITpoTrpaM Agrostat.

PesyabraTn gociigmeHb. Y BUPOILYBaHHI KyKypyl3u i3 MOP(HOJOTIHHHUX O3HAK
Ba)KJIMBE 3HAUCHHS MA€ BICOTA POCIIMH Ta KPIiIUICHHS KadaHiB. Y GopMyBaHHI JiHIHHUX
PO3MIpiB POCITUH BU3HAYAIBHUAM € TPyIa CTUIIIOCTI, 010JIOTIYHI 0COOIMBOCTI TOPHIIB
Ta YMOBH BHPOIIYBaHHS, 0COOJIIMBO IHTEHCHUBHICTh POCTOBUX IIPOLIECIB.

PesynmeraTamMu mpoBeeHUX JOCTIKEHb BCTAHOBIICHO, 110 3aCTOCYBAaHHS II03aKOpe-
HEBHX IIDKUBIICHD PICTPETYIIOIOUNAM IpenaparoM PeroruranT moO3UTHBHO BIUIMBAE Ha
POCTOBI MPOLIECH IO B KIHIIEBOMY PE3YJIbTaTi BU3HAYAE apXITEKTOHIKY POCIUH KYKY-
pynzu (tadm. 1).

3HaueHHsI BUCOTH POCIUH Y IOCTIKYBaHUX TiOpHUIiB KYKYPYI3H, B CEPEIHBOMY 32
JIBA POKH, KOIMBaJocsa B Mexax 237,5-273,3 cM, i3 HOCTynoOBUM 301IbIIEHHSM BiJl paH-
HhOCTUIIHX (240,8-247,9 cM) 10 cepeHbOCTUIINX TiOpuiB (255,7-273,3 cm).

Bucora pociuH Ha KOHTPOJFHOMY BapiaHTi (0€3 MiKHBIEHB), B CEPEIHBOMY 32
JIBa pokH gociimkeHs ckiana Amapoc (PAO 230) — 240,8 cm, Kansitonc (PAO 230) —
237,5 em, P9071 (PAO 280) — 252,6 cm, boratup (PAO 290) — 255,7 cm, P9170 (PAO
320) — 263,5 cm Ta Bypito (PAO 390) — 265,8 cm. IIpoBenennst Buecenns PPP Peron-
naHT y ¢azy 5-7 NUCTKIB KyKypya3H 3a0e3Mednsio 3pOCTaHHS BUCOTH POCIHMH JOCTi-
JOKYBaHUX T10OpHIIiB KyKypyn3u Ha 4,4-7,7 cM B TIOPiBHSHHI 13 KOHTpoieM. ToOTo, BHe-
CCHHS PICTPETYIIOIOYNX PEUYOBHH O3UTHBHO BIUIMBAE HA POCTOBI MPOLECH Y TIOPUIIB
KyKYpyA3H HeE 3aJIeKHO BiJl TPYyIH CTUIJIOCTI.

Bucora kpimieHHs KadaHIB TiCHO TIOB’s3aHa i3 JIHIHHHUMH pO3MipaMu POCIUH,
TOOTO 3pOCTaHHS BUCOTH POCIIHH CYNPOBOKY€E 30UIbIIEHHS BUCOTH 3aKJIaJaHHs Kaya-
HiB. B nocmimxyBanux riOpuaiB, B cepeHROMY 3a IBa POKH BHCOTA KPIIUICHHS KadaHiB
craHoBmia 62,8-97,7 cM. Ha xoHTposibHOMY BapiaHTi BoHa ckianaia Amapoc (PAO
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230) — 65,5 cM, Kanbiionc (PAO 230) — 62,8 cm, P9071 (DPAO 280) — 76,3 cm, boratup
(PAO 290) — 80,5 cM, P9170 (DPAO 320) — 87,3 cm Ta bypito (PAO 390) — 90,5 cwm.
3a mpoBeneHHs M03aKOPEHEBUX ITi/KUBJICHb BUCOTA 3aKjIaJlaHHs KadaHiB 3pocia Ha
3,2-7,2 cM, B IOPiBHSIHHI 3 KOHTPOJIEM cTaHOBHIA — 68,7 cM, 67,5 cMm, 80,8 cM, 86,5 cMm,
92,4 12 97,7 cMm.

Tabmus 1
Bnuus PPP Peronsiant Ha 6ioMeTpuYHi MOKAa3HUKHU POCJMH TiOPUAIB KyKypyI3u,
cM (B cepennbomy 3a 2020-2021 pp.)

] Bucora
Tiopnm BapianT gocainy i
KpimieHHs
KYKYpYI3H pocaHn ﬁaqanis
KoHnTpouns (6e3 miyKuBIIeHb) 240,8 65,5
Amapoc B PPP Perommant y ¢
(PAO 230) HECCHHA CTOTUIAHT y Qasy 2479 68,7
5-7 AUCTKIB KyKypyaA3H
. KoHnTpons (6e3 miKuBIIeHb) 237,5 62,8
Karpiforic B PPP Perommant y ¢
(PAO 230) HeCeHHs eroIuIaHT y ¢azy 2436 675
5-7 NUCTKIB KyKypyA3H
KonTpois (6e3 miKuBIIeHb) 252,6 76,3
P9071 (PAO 280) | Buecenns PPP Peromnanrt y dasy
. 259,5 80,8
5-7 NUCTKIB KYyKypyA3H
KoHnTpois (6e3 mi)KUBIICHb) 255,7 80,5
borarup B PPP P o
(AO 290) HECeHHS eroIuiant y ¢azy 260.1 86.5
5-7 NUCTKIB KYyKypyA3H
KoHuTposb (6e3 mipKUBIICHb) 263,5 87,3
P9170 (PAO 320) |Buecenns PPP Peromnanrt y dasy
. 271,2 92,4
5-7 NUCTKIB KYyKypyA3H
KoHTpois (6€3 mi)KUBIICHb) 265,8 90,5
bypirto (PAO 390) | Buecenns PPP Peromnanrt y dasy
. 2733 97,7
5-7 NUCTKIB KYKypyA3U

Hoicepeno: cghopmosaro Ha 0CHOBE 81ACHUX DOCTIONCEHD

OTtxe, BHeceHHs1 PPP PeromnaHT mo3UTHBHO BIUIMBA€E Ha POCTOBI MPOLIECH MOKpa-
IIYIOYH JIiHIKHI pO3MIpH POCIIHH Ta 3aKJIaJaHHs KadyaHiB.

PerynsaTopu pocTy pociMH BiirpaloTh KJIFOYOBY POJb y TIOKpAIEHHI BPOXKAKO Ta
3a0e3MneueHH1 CTIHKOCTI pOCIUH 0 Pi3HUX CTPECOBUX YMOB. BOHUM BIIIMBAIOTH HA Pi3Hi
aCIIEKTH POCTy Ta PO3BUTKY POCIMH, BKJIIOUAIOUH (hi310I0TIUHI MPOIECH, TaKi SIK Mpo-
pOCTaHHS HaciHHS, ()OPMYBaHHs IAaroHiB, IBITIHHS, IJIOMOHOIICHHS Ta JO3pPiBaHHS.
BuxopucTaHHS IIMX PETYIATOPIB MOXKE TaKOK 3MEHILIYBaTH HEOOXiIHICTh B 3aCTOCY-
BaHHI MMECTUIHIIB, 11O CITPHUSE CTBOPEHHIO OUTBIII €KOJOTIYHO YACTHUX CHCTEM BHPOIILY-
BaHHS pocynH. [lepenmociBHa 00poOka HACIHHS PETYISTOpPaMU POCTY, O10JIOTTYHHUMHU
CTUMYJISATOPaMU MOXKE 3HAYHO MOJIMIIUTH YMOBH JUIsl IPOPOCTAHHS Ta POCTY POCIHH,
CTHMYIIOBATH PO3BHTOK KOPECHEBOi CHCTEMH, 30UNBIIEHHS CTIMKOCTI IO CTpecy Ta
MTOKPAIIEHHS 3aCBOECHHS TOKUBHUX PEYOBHH [4].

Brnus picTperyniorounx npenaparis miJ 4ac Bereraiii pociinH, 0coOIrBoO B nepiox
(hopMyBaHHS JIMCTOBOTO arapary Ta penpoAyKTUBHUX OPraHiB, € Jy)Ke BaXIIUBUM IS
T BUIIEHHS SIKOCTI Ta KiJIbKOCTI Bpoykaro. Li mpemapar MOXyTh BIUIMBATH Ha MPOIIECH
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pocTy, po3BUTKY Ta (iziosnoriuni QyHKIIT poCanH, CIPUSIIOTE ONTUMAIBEHOMY (hopMy-
BaHHIO OpraHiB, 30UIBIICHHIO BPOXKAHHOCTI, MOJIIIIIEHHIO SKOCTI TUIONIB abo 3epHa,
a TaKOXK 3MEHIICHHIO CTPECY, CIPUYMHEHOI0 HECIPUSTIIMBUMHU (haKTOpaMU HABKOIMIII-
HBOTO CEPEAOBHIIA.

BrummB perynmsaTopy pocTy pociuH PeromnaHT Ha elXeMEHTH CTPYKTYPH BPOXKaio
KyKypYI34 MIPUBEICHO B TaOIUII 2.

Tabmuns 2
Bnius PPP Peronyiant Ha noKa3HUKH CTPYKTYPH YPO:Kal0 riOpuaiB KyKypyasu,
(cepemne 3a 2020-2021 pp.)

fael
= < = [ - S
liopunu ? :‘ E :“ Ed § 5
KYKYpYI3H1 Bapiant gocainy (B) = E § =z 5 g 8
(A) gz | 5| §5 | 2%
g | NE § = = =
KonTposns (6e3 mipKuBieHb) 4,5 18,0 131,6 256,2
Awmapoc B PPP Peromna ¢a3
(DPAO 230) | PHECCHHL TOILTAHT Y Qasy 4,7 182 | 1365 | 261,9
5-7 TUCTKIB KyKypyA3u
. KonTposs (6e3 mipKuBieHs) 43 17,5 129.4 253.8
Kanblionc B PPP Perorunant y das;
(DAO 230) | DHECCHHA y oy 4.4 17,9 | 132,6 | 2559
5-7 MUCTKIB KyKypya3u
POO71 KonTposns (6e3 miKuBiIeHb) 4,7 18,2 147,9 259,5
(DAO 280) BHGC&HHSI- PPP Perorutant y dasy 48 18.6 153,1 263.7
5-7 MUCTKIB KyKypya3u
KoHTpois (6e3 mipKuBIeHb) 4,6 18,6 148,8 262,5
borarup B PPP Perorutant y das;
(DAO 290) | DHECCHHA y @asy 4,6 18,7 | 152,5 | 2679
5-7 MUCTKIB KyKypya3u
P9170 KoHTposs (6e3 miKuBiIeHb) 4.8 18,5 165,8 270,8
(DAO 320) BHGCGHHH‘ PPP Peromnant y dasy 5.0 18,8 1697 275.6
5-7 MUCTKIB KyKypyn3u
. KoHTpois (6€3 mipKuBIeHb) 4,7 18,6 160,2 268,5
bypito B PPP Peromnant y da
(DAO 390) |DHECCHHA ero y @asy 4.8 18,7 | 1648 | 2734
5-7 IUCTKIB KYKypyA3U

Licepeno: cghopmosaro Ha 0CHOBI 81ACHUX OOCAIOHCEHD

Hiamerp xagana y I[OCJII}I)KYBaHI/IX riOpuaiB KyKypya3u KOJHMBaBCSI B MeXax
4,3-5,0 cm. Ha xoHTpossHOMY BapiaHTI JiaMeTp KadaHa, ckiaB Amapoc (PAO 230) —
4,5 cm, Kanbitonc (PAO 230) — 4,3 cm, P9071 (DPAO 280) — 4,7 cm, boratup (PAO
290) — 4,6 cm, P9170 (DAO 320) — 4,8 cm ta Bypito (PAO 390) — 4,7 cMm. Brecenns
PPP Peromnant y dasy 5-7 TUCTKIB KyKypyI3H 3a0e3redye 3pOCTaHHs JiaMeTpy KadaHa
Ha 0,1-0,2 cM, B IOPiBHSHHI 13 KOHTPOJIBHUM BapiaHTOM.

JopkxnHa KauaHa y JOCHiKyBaHHMX TiOpHIIB KyKypyA3W KOJHBAamacsi B Mekax
17,5-18,8 cM. HaiiBuine 3Ha4eHHs JOBXKHHU KayaHa BiIMIYCHO Ha BapiaHTI 13 BHECCH-
HsiM PPP Peromutant y ¢asy 5-7 muctkiB kyKypyasu — Amapoc (PAO 230) — 18,2 cm,
Kansitonc (PAO 230) — 17,9 cm, P9071 (PAO 280) — 18,6 cm, borarup (PAO 290) —
18,7 cm, P9170 (DAO 320) — 18,8 cm Ta Bypito (PAO 390) — 18,7 cm, Toxi sIK Ha KOH-
Tpo:i BoHa Oyna Ha 0,1-0,4 cMm.
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HacTymHOI0 03HaKOI0 CTPYKTYPH BPOXKAIO € Maca 3epHa i3 KadaHa, sika Ha KOHTPOJb-
HOMY BapiaHTi ckiana Amapoc (PAO 230) — 131,6 1, Kanbitonc (PAO 230) — 129,41,
P9071 (PAO 280) — 147,9 1, borarup (PAO 290) — 148,8 , P9170 (PAO 320) - 165,8 Ta
Bypito (PAO 390) — 160,2 r. Buecennst PPP Peromnant y dasy 5-7 1ucTKiB KyKypya3u
CIPHUSIIO 3pOCTAHHIO MacH 3€pHa i3 KayaHa Ha 3,2-5,2 T B OPIBHAHHI 13 KOHTPOJIBHUM
BapiaHTOM.

Maca 1000 HaciHMH B JOCTIKyBaHUX TiOPHIIB KyKypy[A3H, B CEpeIHbOMY 3a /1B
poku ckiana 253,8-275,6 r 1 3anexana Bij 0107I0rYHUX 0COOIMBOCTEH T1OpH Iy Ta IPO-
BEJCHHS N03aKOpEeHEeBUX MiKuBieHb. Ha koHTponbHOMY BapianTi maca 1000 craHo-
Buia Amapoc (PAO 230) — 256,2 1, Kanbiionc (PAO 230) — 253,8 , P9071 (DAO
280) — 259,5 1, borarup (PAO 290) — 262,5 1, P9170 (PAO 320) — 270,8 ta Bypito
(DAO 390) — 268,5 1. 3actocyBannsi PPP Peromnant y ¢asy 5-7 TUCTKIB KyKypya3u
crpusie 3poctanHio Macu 1000 HacinuH Ha 2,1-5,7 T B OpiBHSHHI i3 KOHTPOJIEM.

OpnHi€ro 13 BKIMBUAX O3HAK SKa BU3HAYA€ €(PCKTUBHICTH BUPOILYBAaHHS KYKYpYIO3U
€ niepea30upanbHa BOJIOTICTh 3epHa. PiBeHb BOJIOTOCTI 3epHa 0e3mocepeHbO BITIUBAE
Ha TMOIIKO/KEHICTh 3€pHA Ta EKOHOMII0 CHePreTHYHUX pecypciB [4]. 3arparu Ha mpo-
BEJICHHA JOCYIIyBaHHS 3epHA KYKypYI3U MOXKYTh cKianatu 35-45% 3araabHAX BUTpAT
Ha BUpouryBanHs [20].

Brnie mo3akopeneBux mipxkueieHb PPP Peronant HaBeneHo B Tabmwimi 3.

Tabmnurs 3
B PPP Peronuiant Ha piBeHb nepea3oupaiabHOl BOJIOTOCTi 3epHa riopuais
KYKypya3H, (cepenne 3a 2020-2021 pp.)

Tiopuau . . MepensoupaiabHa
Kylcyl;)yzzl[m Bapiant nocaizy Bon([))riﬂcn) ;)epﬂa,%
Amapoc Kontposs (6e3 miK1uBIeHb) 19,5
(PAO 230) Buecenns PPP Peroruiant y dasy 5-7 nuctkis 20,2
Kanbiionc KonTposs (6e3 miK1UBIeHb) 19,4
(PAO 230) Buecenns PPP Peromnant y ¢asy 5-7 THCTKIB 19,7
P9071 KonTposs (6e3 miyKHUBIeHb) 21,5
(PAO 280) Buecenns PPP Peromant y ¢asy 5-7 IMCTKiB 23,2
Borarup KonTpouns (6e3 miKuBIeHb) 23,5
(PAO 290) Buecenns PPP Peromnant y ¢a3sy 5-7 IMCTKiB 24,1
P9170 KoHnTpous (6e3 mipKHuBIeHb) 23,6
(PAO 320) Buecenns PPP Peroruiant y dasy 5-7 nuctkis 244
Bypito KonTpouns (6e3 miKruBIeHb) 24,1
(PAO 390) Buecenns PPP Peromnant y Gasy 5-7 TUCTKIB 24,9

IDicepeno: cgpopmosaro Ha 0OCHOBI 81ACHUX OOCTIONCEHD

Bostore 3epHO MpakTHYHO HE 30€pira€Thesi, € CEPEAOBUIIIEM PO3BUTKY MIKpOOpra-
Hi3MiB, Yepe3 BMICT LYKPiB, OUTKOBUX CHOJYK Ta IHIIMX MOIIWBHUX PEYOBUH Ta BiTa-
MiHiB. BOHO mounHae camo-3irpiBaTucs MOYMHAIOUY 13 NEPIINX JHIB 30epiraHHs i Ha
3-4 nenp BiIOYBa€THCS MPOPOCTAHHS JAHOTO HACIHHS Ta IHTCHCHUBHE Ypa)KCHHS 30y/1-
HUKaM# XxBopoO ((y3apios, mricHABIHHS, MyXUpUacTa caxkka i 0akrepios) [2, 4].

I3 jaHux Tabnuimi 3 BHIHO, MO piBEHb NepeA30UpaNbHOI BOJIOTOCTI 3epHA B JOCTTi-
JUKyBaHUX T1OpUIiB 3HAXOMUBCS y Mexkax 19,4-24,9 %. VY rpyrmi paHHbOCTUIIINX Ti0pH-
QB Hioro 3HaveHHs ckiano 19,4-20,2 %, cepenubopannix — 21,5-24,1 %, a y rpymi
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CepeHBOCTUIINX TiopuaiB 23,6-24,9 %. ToOTO 4iTKO MiATBEPAXKYETHCS 3aKOHOMIp-
HICTh 3pOCTaHHS NepeA30UPaIbHOT BOJIOTOCTI 3¢pPHA Y T1IOPHIIB 13 TIOOBKEHOKO TPHBA-
JICTIO BETeTaliiHOTO TIePioy.

Hamu BcraHoBneHuid BIUTMB 3acTocyBaHHs PPP PerormanT Ha piBeHb mepen3ou-
paJIbHOT BOJIOTOCTI 3epHa y JOCHTIKYBaHUX TiOpHIiB KyKypyn3u. Tak, piBeHb mepes-
OHpanbHOI BOJIOTOCTI 3¢pHA Ha KOHTPOJIBHOMY BapiaHTi, B CEpeIHBOMY 3a JBa POKH,
ckinaB Amapoc (PAO 230) — 19,5 %, Kansitonc (PAO 230) — 19,4 %, P9071 (PAO
280) — 21,5 %, borarup (DPAO 290) — 23,5 %, P9170 (®AO 320) — 23,6 Ta Bypiro
(PAO 390) — 24,1 %, a Ha BapiaHTax i3 3aCTOCYBaHHIM IO3aKOPESHEBUX Ii’KUBJICHb
PPP Peronmant Bin 36unbmmuBcs Ha 0,3-1,7 % B HOpIiBHSAHHI i3 KOHTPOJIEM i CTAHOBHUB —
20,2 %, 19,7 %, 23,2 %, 24,1 %, 24,4 ta 24,9 %, BianoBigHo. [lane 3pocTaHHs € HeOa-
JKQaHUM OCKLUTBKH MOXKE BHKJIIMKATH HEOOXITHICTH HONATKOBUX 3aTpaT HA MPOBEACHHS
JOCYITyBaHHS 3€pHA KyKypya3H.

IMokazHukoM e(eKTHBHOCTI TEXHOJIOTIi BUPOIIYyBaHHS ab0 OKPEMOro ii eleMEeHTY
€ piBeHB ypoXKaWHOCTI KyabTypH. Peamizallii reHeTHIHOTO OTEHIliay YpOXkKaiHOCTI Ha
MPSIMY 3aJIEKUTH BiJl BUKOPUCTAHHS PICTPETYIIOYUX PEUOBHH Ta ONTUMI3allii >KUBICHHS
POCIHH KyKypyI3H. XapaKTepHUCTHKY TiOpPHIIB KyKypyA3H 3a BPOXKAHHICTIO 3aJI€KHO
BiJl mo3aKkopeHeBUX mipKuBiIeHs PPP Perormmant npuBeneno B Tabmuiii 4.

Tabmuna 4
BpouxkaiinicTh riopuais kykypyazu
3aJIe;KHO BiJl M03aKOpeHeBUX MiKUBJIeHb, T/Ta (32 2020-2021 pp.)

. Ypoxaiinictb
Tiopmum Bapiant nociiny (B) cepeaHeE 3a
KYKypyasu (A) 2020 p. | 2021 p. 2020-2021 pp.
KoHnTpons (6e3 miKuBIIeHb) 5,38 6,36 5,87
Awmapoc B PPP Perorutant y da3
(PAO 230) HECCHELL y Qasy 568 | 6,72 6,20
5-7 MUCTKIB KyKypyA3U
. KoHTpous (6e3 miyKuBIIeHb) 5,15 6,33 5,74
Kaniionc B PPP Perorutant y da3
(DAO 230) HECCHEL y Qasy 542 | 645 5,94
5-7 MUCTKIB KyKypyA3u
POOT1 KonTpons (6e3 mipKuBiIeHb) 6,61 6,85 6,73
(DAO 280) BHGCCHHH. PPP Perorunant y dazy 7.05 7.45 7.5
5-7 IMCTKIB KYyKypyA3H
KonTpous (6e3 miyKruBIIeHb) 6,64 7,01 6,83
borarip Buecenns PPP Perormnant y das
(PAO 290) . y dasy 695 | 7,15 7,05
5-7 AMCTKIB KyKypyA3H1
P9170 KoHTpouns (6e3 miyKuBIIeHb) 7,68 7,99 7,84
(DAO 320) BHCCGHHH. PPP Peromnant y a3y 7.85 8,29 8.07
5-7 MUCTKIB KyKypyA3u
. KoHTpouns (6e3 mipKuBIeHb) 7,25 7,95 7,60
bypiro B PPP Perorutant y da3
(DAO 390) HCECCHET y Qasy 741 | 820 7,81
5-7 MUCTKIB KyKypyA3u
HIP,, /ra
Bapiant A 0,17 0,19 3
Bapiant B 0,20 0,24
Bzaemonist AB 0,22 0,27

Licepeno: cghopmosarno Ha 0CHOBI 61ACHUX DOCTIONCEHD
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Hamu BCTaHOBJIEHUH iCTOTHUII BIUIMB Ha (POPMYBAHHS YPOXKAMHOCTI Y AOCILIKY-
BaHUX TIOPUIIB KYKYPYA3H T1IPOTEPMIYHAX YMOB POKY. Tak Kpamium 3a OKa3HHKaMHU
HAIXOIXKEHHS TEIJIOBUX PECYPCiB Ta BOJIOTH 1 IX pO3MOAIIOM IPOTATOM BEreTaliiHOro
nepiony KyKypyaszu BusBuBcs 2021 pik, ypoxxalHICT y JOCHIIIKYBaHUX TOPUAIB KYKY-
PYII3H B cepeTHhOMY TI0 IOCHi Ty ckiana 7,23 1/ra, Toxai sk y 2020 po1ii BoHa CTaHOBHIIA
6,59 1/Ta.

Ha xoHTponsHOMY BapiaHTi (0€3 miKUBIICHb) YPOXKAWHICTh TOCIIKYBaHUX T10pH-
JIiB KyKYpY/II3H, B CEPEAHBOMY 3a JBa pokH, ckiana Amapoc (PAO 230) — 5,87 1/ra,
Kansitonc (PAO 230) — 5,74 1/ra, P9071 (DAO 280) — 6,73 1/ra, boratup (PAO 290) —
6,83 1/ra, P9170 (PAO 320) — 7,84 Ta bypito (PAO 390) — 7,60 1/ra, a Ha BapiaHTax
13 3aCTOCYBaHHSM IM03aKOPEHEBHX MMikuBIeHs PPP Perormiant BoHa 30iibInniack Ha
0,20-0,33 T/ra B mopiBHSAHHI i3 KOHTpoyieM i ckiana — 6,20 1/ra, 5,94 t/ra, 7,25 1/Ta,
7,05 1/ra, 8,07 Ta 7,81 T/Ta, BIAMOBIAHO.

BucnoBku. BcTaHOBIIEHO, 110 3aCTOCYBaHHS ITO3aKOPEHEBUX ITiIKUBICHD PICTPETY-
JIIOI0YMM IpenapaTtoM PeromiaHT mo3uTHUBHO BIJIMBAE HA POCTOBI MPOLIECH, €IEMEHTH
CTPYKTYPH BPOXKAKO Ta YPOXKAMHICTB JOCHTIKYBaHUX T10puiB. [IpoBeieHHs] BHECSHHS
PPP Peromnant y dazy 5-7 TUCTKIB KyKypYI3H 3a0€3MeYHII0O 3pDOCTAHHS BUCOTH POCITHH
Ta KpiIUIeHHS Ka4aHiB JOCIiIXKYyBaHUX ri0puaiB Kykypynsu Ha 4,4-7,7 cMm Ta 3,2-7,2 cMm
B MOPiBHSAHHI 13 KOHTposieM. BHecenHst PPP Perormiant y dasy 5-7 TUCTKIB KyKypya3u
3a0e3medye 3pocTanHs aiameTpy kadana Ha 0,1-0,2 cm, noBxuHM Kayana Ha 0,1-0,4 cm,
BUXOJly MacH 3epHa i3 kauaHa Ha 3,2-5,2 1, macu 1000 HaciauH Ha 2,1-5,7 T B IOpiBHAHHI
13 KOHTPOJILHUM BapiaHTOM. BCTaHOBJIEHA 3aKOHOMIPHICTh 3pOCTaHHS Mepea30upatb-
HOT BOJIOTOCTI 3¢pHA y TIOPUIIB 13 MOJOBKEHOK TPHUBAIICTIO BEreTaliiiHOTO MEePiomy.
3acTocyBaHHSAM M03aKopeHeBUX mipkuBicHb PPP Peromnant 36imbmye Ha 0,3-1,7 %
piBeHb Mepe30npabHOI BOJIOTOCTI 3epHA B IIOPIBHSHHI 13 KOHTPOJIEM, 1110 € HeOaKaHIM
OCKIJTBKH MOXKE BHKJIMKATH HEOOXITHICTh TOAATKOBHX 3aTPaT Ha MPOBEICHHS JOCYIILY-
BaHHA 3epHa KyKypyasu. llpoBeneHHs mo3akopeHeBux mimxusieHs PPP Perommant
Jo3BoJIsIE tonarkoBo orpumyBaru 0,20-0,33 1/ra 3epHa B MOPIBHIHHI 13 KOHTPOJIBHUM
BapianToM (0e3 MiKUBIICHB ).
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BIOEKONOTIIYHI OCHOBU IHTPOAYKLII TA BUPOLLYBAHHSA
BMAIB POAY KUMAPUC (CUPRESSUS L.)

IMaHkoea C.0. — acucmeHm kagheOpu 11ico8o2o ma cado80-rnapKoe8o2o 20crnodapcmaa,
BiHHUYbKUU HauioHanbHUl azpapHull yHigepcumem

32i0H0 cnocmepedicenb, KUNApUCU Maioms 6eIUKY PISHOMAHIMHICMb iKY NOYAMKY penpo-
OYKMU6HOI ¢hazu, momy HageoeHi sunje OaHi nuue 4acmroso 8i000PaICaoms MOICIUBOCI pOC-
JUH nepexooy @ cenepamugny cmaoio. /s ompumanta 6invul NOGHOI Kapmu nepexooy pociuH
y eenepamusHy gazy Oyno nposedeno oonixu 6id 2022 0o 2023 poxis. L{i obnixu sxmouanu poc-
JIUHU 080X 8UAI6 KUNAPUCY: BIYHO3ELEH020 | api3oHCbKo20, eupouyeri y posnnionuxy HEC. Bonu
noxasanu, wo auwe 0,1% xunapucy apizoHcbK020 Ymeopioms penpooyKmueHi CmpyKmypu
6 0gopiunomy 6iyi. Binvwicmo yux pocaun (6i0 0,07% 0o 0,09%,) gopmyroms ducinoui wuwxu.
LJooo n’amupiunux pociun yvo2o eudy, dinbuie 80% 6dce Maroms penpoOyKMuUBHi opeanu, a 0o
CbOMO020 POKY uuie menuie 1% 3anumaromovcs 6e2emamusHUMU.

Ilpu nepexodi ¢ eenepamusnuii cman oinvwicms (00 80%) pocaun Yybo2o 8udy cnoyamiy
dopmyroms ncinoui wuwky, a nicis 1-3 pokie — yonosiui. Lle o3nauae, wo npomazom Kopom-
K020 nepiody poCcauna QyHKYIOHYE K HCIHOUA, a NOMIM CIMA€E 0OHOOOMHOKW. Yacmka pociun, sKi
CHOYAmKY ymeopiorms Mikpocmpoobinu, ne nepesuwye 15—18%.

Jocnioocenna scumme30amnocmi HACIHHA Y KUNAPUCIS, WO POCYMb HA PISHUX GUCOMHUX
Pi6HAX 8 NIBOEHHOMY CeKMOpi iX KpoH. J0CHiOdNCeHHA NPOBOOULOCS HA YOMUPLOX OCHOBHUX TAK-
COHAx Ybo2o pody, sKi Hauyacmiwie 3yCmpiuaromscs 6 YKpaini: 2opu3oHmaipbHoMy ma nipa-
MIOANbHOMY BIMHO3ENEHOMY KUNAPUCI, API30OHCLKOMY 21A0KOMY KUNAPUCY MA 8eNUKONIIOHOMY
kunapucy. Pesynomamu eéxasyioms na me, wjo y depes, pocmyms 8 po3piodiceHux epynax, Haciuus,
SAKI YMEOPIOIOMbCA 8 HUMNCHIN YACMUHI KPOHU, MAIOMb HAUMEHWLY HCUMMEIOamHicmo. Biomin-
HOCMI Y HCUMME3OAMHOCTI HACTHHA MINC HUMCHIM | BEPXHIM APYCAMU KDOHU Y POCTUH KURAPUCY
ApI30HCHKO20 T BENUKONTIOH020 HegeluKi i He nepesuuyyioms 2%. Y 0epes 0060x pizHoudie 6iuno-
3eneH020 Kunapucy yi 6iOMiHHOCI gupadiceni cunvbhiwe, ckaadarouu 6io 2,5% 0o 5%.

Knrwowuogi cnosa: kunapuc eiynozeneHull, KUNApUC apizoHCbKUll, KUNapuc KpynHONmiOHull,
dekopamuericmo, IHMpoOYKYif, aoanmayis, akiimMamusayis.

Pankova S.0. Bioecological basics of introduction and cultivation species of the genus
cypress (Cupressus L.)

According to observations, cypresses have a wide variety of age at the beginning of the
reproductive phase, so the above data only partially reflect the plants’ ability to transition into
the generative stage. In order to obtain a more complete map of the transition of plants to the
generative phase, records were made from 2022 to 2023. These records included plants of two
types of cypress: evergreen and Arizona, grown in the NBS nursery. They showed that only 0.1%
of Arizona cypress form reproductive structures at the age of two years. Most of these plants (from
0.07% to 0.09%) form female cones. As for five-year-old plants of this species, more than 80%
already have reproductive organs, and by the seventh year, only less than 1% remain vegetative.

When transitioning to the generative state, the majority (up to 80%) of plants of this species
first form female cones, and after 1-3 years — male cones. This means that for a short period the
plant functions as a female, and then becomes monoecious. The share of plants that initially form
microstrobils does not exceed 15—18%.

Study of seed viability in cypresses growing at different altitudes in the southern sector of their
crowns. The study was conducted on four main taxa of this genus, which are most often found in
Ukraine: horizontal and pyramidal evergreen cypress, Arizona smooth cypress and large-fruited
cypress. The results indicate that in trees growing in sparse groups, seeds that are formed in the
lower part of the crown have the lowest viability. Differences in seed viability between the lower
and upper tiers of the crown in Arizona and large-fruited cypress plants are small and do not
exceed 2%. In trees of both varieties of evergreen cypress, these differences are more pronounced,
ranging from 2.5% to 5%.

Key words: evergreen cypress, Arizona cypress, large-fruited cypress, decorativeness,
introduction, adaptation, acclimatization.
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Beryn. 36epesxeHHs Ta 301IbII€HHS 010JI0TIYHOTO Pi3HOMAHITTS Ma€ BUPILIaJbHE
3HAYEHHS IS CTAJIOTO PO3BUTKY CYCIUILCTBA. Y IIbOMY KOHTEKCTi IHTPOIYKIIisl, IO
€ BaXXJIMBOIO TaJIy3310 €KCIIEPUMEHTAJIbHOT OOTaHIKH POCIHH, 3aJIUIIAETHCS KITFOYO-
BUM HaIpPsIMKOM JiSUTBHOCTI OOTaHIYHUX CaiB Ta 1HIIUX HAyKOBO-IOCTIIHHX yCTa-
HOB, CIIPSIMOBAaHUM Ha IiJTHOBE BBEIEHHS HOBHUX BHIIB Yy KyInbTypy. OcoOnIHMBO aKTy-
aJbHUM CTa€ MUTAHHS IHTPOAYKLII HOBUX POCIHH Y 3B 3Ky 3 INI0OATbHUMHU 3MiHaMU
kiiMaty [5].

BaxmMBUM acniekToM IHTPOIYKIIIHHOT poOOTH € po3poOKa ii TEOPSTHYHUX OCHOB
Ha OCHOBI CHHTE3y Cy4aCHHUX 3arajibHOOI0JIOTIYHUX 3HaHb Ta HAKOMHYEHOIO JOCBiTY
3 TIEpECeNICHHS 1 BUPOIIYBaHHS pociuH. HOBi mocsarHeHHs B 0i10J0Til J03BOJIAIOTH
Kpallle po3yMiTH CKJIaJHy i€papXidHy OpraHi3allito >kxuBoi Marepii Ta 11 3akoHH (DyHK-
LIOHYBaHHA 1 PO3BUTKY Ha Pi3HHX piBHAX. Lle cTuMysroe mepexin y poOoTi 3 iHTpOIayK-
i1 Ha MOMyJSIiHHUK PiBEHP Ha BCIX eTamax Mpomuecy, Bif mia0opy BUXiTHOTO MaTepi-
ay I TIEPECEICHHS IO CTBOPEHHS CENEKIIHHO-MAaTOYHUX TeHO(POHIOBUX KOJEKIIIH
1 HAca/PKEHb PI3HOI I[LIBOBOT CIIPSIMOBAHOCTI.

VY miBgeHHHMX perioHax Hamioi kpaiHu Ta CH/I omHHM 3 Takux iHTPOIYKIIHHHX
00’ekTiB € ponuHa kumapuca (Cupressus L.). BinMiHHOCTI B iX €KOJIOTIYHIH CTiHKO-
CTi Ta TPUBAJIOCTI KyJbTypH B HOBHX YMOBaX JO3BOJIIOTH NMPOBOIUTH TMOPIBHSIIbHE
BUBUCHHS NIPHCTOCYBAIBHUX PEakIliif Ha OpraHi3MOBOMY 1 HaJOPTaHi3MOBOMY PiBHSIX
cepel OJIM3BKOCTIOPITHEHUX BUIIB.

IlocTanoBka 3aBaaHHs. BusiBieHHs 3akOHOMipHOCTEH y (POpMyBaHHI CTPYKTYpH
IHTPOMYKIIIHHUX MOMYJALiN Ta po3poOka pekoMeHaIil 3 MiABUICHHS €()eKTHBHOCTI
IHTPOMYKIIT Ta PO3IINPEHHS KyJbTypHUX apeatiB BUAIB poay Cupressus Ha TepUTOpii
YKkpaiHu — 11e KJI0YOB1 3aBIAHHSL.

Pesynpratn BUBYEHHST MOpQOTeHE3y, pUTMIB POCTYy IAaroHiB, CE30HHOI TUHAMIKH
MPOPOCTAaHHS HACIHHS JO3BOJIIOTH YIOCKOHATIOBATH arpOTEXHIKY 1 MPUCKOPUTH BUPO-
IIyBaHHS IT0CAKOBOTO MaTepialy B pO3CaJHUKAX.

BusiBnieHi B mporieci 10 CiTiKSHHS BHY TPIIITHEOBHIOB1 ()OPMH 1 KyJBTUBAPH 1 pE3Yiib-
TaTy JOCHTIIB iX BETETaTHBHOIO PO3MHOXKCHHS MPEACTABISIOTE IHTEPEC IS 3€JICHOTO
OyIiBHHIITBA Ta PO3CATHHUIITBA.

AHaJji3 ocTaHHix Aocaimkens i my6aikaniid. Bin gacis Jlekanmnons [8] HaTypaii-
3aIlifo, K MPOIeC BKIIOYCHHS TyXKOPITHOTO BUAY IO (IOpH MEBHOI KpaiHW Ha PiBHI
3 aBTOXTOHHHMH BHJAMH, PO3IISIAIOTH SIK BKJIMBUM acmeKT. Y BITUM3HSHIN JliTepa-
Typi TEPMiH «HATypaTi3aiis» 9acTo BKUBAIOTh SIK CHHOHIM «3MYaBiHHIY POCIHH. MHu
nigrpumyemo nyMky A. JI. Jlunu [5], mo Hemae moTpedu NpoTUCTABIATH HaTypai3a-
1[I0 aKJIiMaTHU3allii, OCKUJIbKY 11i MOHATTS BiIOOpaXKalOTh Pi3HI eTanu BKIFOYSHHS 1HTPO-
IYKIIIHHUX BHIIIB 10 (JIOPU HOBOTO paliOHy uepe3 MPUUNHHO-HACIIIKOBI 3B’ I3KH.

Ha novarky MHHYJI0TO CTONITTS B OONACTi IHTPOAYKLII POCIUH BEJIMKY MOMYIAp-
HicTh HaOylia Teopis KIIMaTWUYHUX AHAJIOTIB, Ky PO3pOOMB HIMEUBKWH IEHIPOJIOT
1 jiciBauk [enpix Maiip [7]. BiH cTBepKyBaB, M0 yCHmix MiI0OPy Ta BHPOIILYBaHHS
POCITUH B HOBOMY PaiOHI 3aJIEKHUThH BiJl MOAIOHOCTI KIIMaTHYHUX YMOB IMPUPOIHOTO
apeainy i TepuTopii IHTpomyKIii. Malip po3poOuB TabIuUIl mapaieIbHUX KIIMaTHYHUX,
JaHMAPTHUX 1 AEHAPONOTIYHUX 30H IUIS MPAKTUYHOTO 3acTOCyBaHHA. [lomamprmmii
PO3BUTOK i1eii Maiipa 3HaiIIOB y mpausx iTanilicekoro 6otanika IlaBapa [1, 4], saxuii
PO3IIUTHB 30HH Ha Mi30HM 32 TEMIIEPATYPHUM PEKHUMOM 1 BapiaHTH 3a PEKUMOM BOJIO-
roszabesnedyeHHs. [nei Maiipa Takox BHKOpUCTOByBaiHcs y podorax I. T. CensHinoBa
[2, 3], sxuii 3amponoHyBaB METON arpokiIiMaTHuHUX aHajioris, Ta H. /1. Kocreupkoro,
SIKMI HaroJIoNIyBaB Ha BAYKIIMBOCTI BpaxXyBaHHS CE30HHOTO X0y 3MiHH MOTOIHO-KITIiMa-
THYHHUX YMOB TIPH BUOOP1 00’ €KTIB JIJIS iIHTPOAYKIIIi.
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I1. I. Jlamin i C. B. Ciguesa [2, 4] BUCYHYIM METOJ iHTEIPAJIbHOI YHCIOBOI OLIHKU
JKUTTE3JATHOCTI Ta TEPCHEKTUBHOCTI IHTPOMYKIII Ha OCHOBI Bi3yaJbHOTO aHANi3y
PO3BHUTKY JEPEBHUX POCIMH 3a ciMOMa MoKa3HMKaMu. KojkeH moka3sHHK BioOpaxae
CTaH POCIMHH 1 0COOMUBOCTI 11 PO3MHOXEHHS (BiJHOBJICHHS) B KOHKPETHHX YMOBax
Y BUIVIAI 9UCIIOBOTO BHPA3y 3a BCTAHOBICHUMH rpagamismMu. CymMa 9rCIIOBUX 3HAUCHD
3a BCiMa MMOKAa3HUKAMH BUKOPUCTOBYETBCS SIK iHTerpaibHa OLliHKa. He3Baxkarounm Ha
Cy0’€KTHUBHICTb JIESKUX OL[IHOYHHUX KPHUTEPiiB, HAPHUKIAM, TIOBTOPHE 3aTy4EHHS POC-
JMH 0 KyJIBTYpH, el METOJ JO3BOJISIE XapaKTepU3yBaTh SIK OMHOPIIHI YyTPYyIIOBaHHS
POCIUH, TaK 1 MI>XKBUIOB1 BIIMIHHOCTI B IEBHOMY paliOHi KyJIBTYpH.

VY mpomeci iCTOPUYHOTO PO3BUTKY, B IEBHUX KIIMATHYHHX yMOBaX, IO XapakTe-
PHU3YIOTHCS PIYHUMH 3MiHAMHM TiIPOTEPMIYHOTO PEKUMY, OCBITICHICTIO Ta TIOTOTHUMHM
SIBUIIAMH, POCIIMHHA BUPOOWIIN Pl MPUCTOCYBANBHUX O3HAK. OMHIEI0 3 HAHBAXKIIUBI-
[IMX € PUTM CE30HHOTO PO3BUTKY POCIHH, SKAW alalTyeThCs JI0 TpaHCHOpMaIliiHIX
3MiH Y HaBKOJUIIHLOMY CEPEJOBHIII. Po3NMpeHHs HAIUX 3HaHb y Traixy3i Oioyorii Ta
€KOJIOT1] pOCIIMH IEMOHCTPYE, 110 BUBYEHHSI PUTMIB POCTY 1 PO3BHUTKY, a TAKOXK €KOJIO-
TYHUX BUMOT Ha Pi3HUX €Taax iX piYHOro NUKIY OHTOI'CHE3Y, € BaXKIIBOIO IIEPETyMO-
BOIO JUIS 00’ €KTUBHOT OIIIHKY IPUCTOCOBAHOCTI OY/Ib-SIKOTO THTPOXYKIIIHHOTO BUAY [6].

VY pi3HI Nepiofu Ce30HHOTO PO3BUTKY POCIHUH X MOTpeOM A0 MapaMeTpiB HaBKO-
JIMITHBOTO CEPEIOBHINA BUSBISIOTECS HEOTHAKOBUMH. ICHYIOTH mepiomm, KOJIHM poc-
JIMHU CTAOTh HAHOLTBII YyTIMBAMH IO BIUIMBY OOMEXYIOUHX (DaKTOPIB CepeIoBHIIa,
SIKi BBOXKAIOThCsl KpuTHuHUMHU. OCcOo0IMBa yBara MpUIIIAETHCS BUBYCHHIO TAKUX KpPH-
TUYHUX MEPIOJIB, K JETSPMiHAIliS 1 PO3BUTOK PENPOAYKTUBHUX CTPYKTYp [1, 3].

Jns BUpilIeHHS 3aBIaHb, MOB’S3aHHUX 13 BUBYCHHSAM Ta PAlliOHATEHUM BUKOPHC-
TaHHSM KHUIapHUCIiB Ta 1HIIMX TOJOHACIHHUX POCIHH y cepi 03eeHEHHs Ta JIICOBOTO
TOCIIOJIAPCTBA, HEOOX1/IHI JOCIIKCHHS Ha PiBHI MOMYMAIIHHOT (EHOTHITIYHOT MIiHITH-
BOCTI IX SKICHUX 1 CTPYKTYpPHHX O3HAK, a TAKO)K PUTMIB CE30HHOTO PO3BUTKY BEreTa-
TUBHOI Ta reHepaTuBHOI cep. OO’ €KTUBHY OLIHKY MOXKHA OTPHUMATH JIMIIE HA OCHOBI
3HaHb MPO (iIOreHe3 Ta MOIUPEHHS BHUIIB KHIIApHca B MPUPOJ, a TAKOX 3a JIOTO0-
MOTOI0 CHEHIaTbHIX JOCTIHKEHb X 0i0OTii Ta eKONOTii B YMOBaX KyJIBTYpH, aHAII3y
JOCBiTy BUPOIIYBaHHS SIK B Hallliil KpaiHi, TaK i 3a KOPIOHOM.

006’exTH i MeTOAU AoCTainKeHHs. [ QEeHOTHITIYHOT OI[IHKK KUTIAPUCIB BUKOPHC-
TOBYBAJIHCSI METOAOJIOTIS Ta METOIUKA, PO3POOICHI Ha OCHOBI JOCHTIKEHb (opM BHY-
TPIIIHBOBHIOBOI MiHIMBOCTI AEPEBHUX POCIINH, sIKi Oy onucai y poboti C. A. Mama-
€Ba [2, 6]. Lli MeTomu BUKOPUCTOBYBAJIKCS I aHAJI3y POCIMH-IHTpOMyneHTiB. Kpim
TOrO, IUTs1 (DEHOTHITIYHOI OIIIHKK XBOMHUX POCIHH Oyia po3poliieHa METOIUKa, PO3po-
6nena B HikiTcekomy OoTtanidyHOMy cany im. H. H. I'pimka 3a yuactio C. I. Ky3nenosa
ta . A. Pyry3osa [1].

DeHOJIOTIYHI CIOCTEPEKEHHS TPOBOAMIKCA BIAMOBIAHO 1O METOIUKH, PO3POOIEHOT
3 HAIIOK YYaCTIO Ui XBOWHUX pociuH [1, 4]. [y BUABICHHS KPUTHYHUX IEPiOiB
Y CE30HHOMY LIUKJIi PO3BHUTKY 1 OI[IHKH aMIUTITYIH CTIHKOCTI POCIIVH B IILJIOMY, OKPEMHUX
opratiB 1 MOp(o(hi310I0TIYHIX MPOLECIB, OB’ I3aHUX 3 PEMPOLYKTUBHUM PO3BUTKOM,
yCi MOTOHI YMOBH BPaxOBYBAJHCS MPOTITOM yCiX POKIB CIIOCTEPEKECHB, BKIIIOUAIOUH
MiHIMQJIbHY, MAaKCUMAJIbHY 1 CEpEIHIO TEMIIepaTypy TMOBITPsI, BOJIOTICTh TOBITPS Ta
KUIBKICTH OIaJiB.

BumiproBaHHS BUCOTH MOJIOIUX POCIHH KUIApHCa B PO3ILTITHUKY 341HCHIOBAINCS
3a JIOMOMOTOFO JIIHIMKHU 3 TOYHICTIO 0 1 cM, a JiaMeTp CTOBOypiB Ha BUcOTI 1,3 M
i 10 cM BiJ KOpEHEBOI IMUIKU BU3HAYAIKCS 34 JOIOMOIOK INTAHTCHIUPKYIS 3 TOU-
HicTIO 10 1 MM. BUCOTY pociuH y JiCOBHX KyJIbTypax BUMIPIOBAIH 3a JOTIOMOTOIO
JIBOMETPOBOI PeHKH a00 ONTHKO-MEXaHIYHOTO BUcoTOoMipa «Blume-Leiss» 3 ToUHICTIO
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0,1 m. JliameTp cToBOYpa Ha BHCOTI Ipy[eil BU3HAYAIHU 32 JOTIOMOTOI MIpHOI BHJIKU
3 TouHicTio 0,1 M a0o NIISIXOM BHWMIpPIOBAHHS ITOBKHHH OKPY)KHOCTI cTOBOypa 3a
JIOTIOMOTOI0 PYJIETKH, 3 MOJANBIINM PO3PAaXyHKOM JliaMeTpa 3a (JOpMYJIO JOBXKUHU
OKpYXHOCTI. Bigbip MoeIbHUX IepeB Yy TICOBHUX KyIbTypax, 30ip 3pa3kiB Ta 0OpoOKy
OTpUMaHMX MaTepiajiB 3MIHCHIOBAIH METOIAMH, IO € 3araJbHONPUHHITHMH B JTICOBIN
Takcauii [2, 4].

J1J1s1 KO’KHOTO BUAY POCIHMH CIIOCTEPEKEHHSI IPOBOAMIN B TPH (ha3u pidHOrO HUKITY
PO3BUTKY: IIBITIHHS, aKTHBHHUU PiCT BET€TATUBHUX MAroHiB 1 MPUMTUHEHHS POCTY.

OMiHKY TUTOIOHOIIEHHS KUMAPUCIB TPOBOIUIIM 1iJ Yac MBITIHHS Ta B KiHI[I JIUTTHS
mix yac 3arotTieii mwioxis. IIpy 1iboMy Biq3HAYA M MIOXOHOLICHHS K OKPEMHX KYIITiB,
Tak 1 X OiorpymnoBoro 3poctanHs. OIIHKY IUTOMOHOIIEHHS 3IIHCHIOBAIH 3a IIKAJIOH0
B. I Kanmepa [1, 6].

[TpupicT maroHiB TOCIiPKYBaIN IIIJISIXOM JIIHIHHOTO BUMIPIOBaHHS TIPUPOCTY OJHO-
pIYHUX MaroHiB. J{J1si BU3HAYCHHS TPUPOCTY HA KOXKHIHM pociuHi mpooawiu 35—40 3ami-
PiB IpUPOCTY NaroHiB 3a oCTaHHiH pik [1, 8].

Buxknax ocHOBHOro MaTepiany. Y KHIIapHCiB, a TAKOX y 1HIINX POCIHH 3 POIHHU
Cupressaceae L., He crmocTepiraeThcsi HASIBHICTD CIEIIai30BaHUX OPYHBKOBUX ITOKPH-
BiB. 3T1JIHO 3 HAIIMMU CHIOCTEPEKEHHAMH [ | |, DYHKIIIF0 TOKPUBHUX €JIEMEHTIB aIlikaib-
HOI MEPHCTEMH, SIK Ha eTaIli 3pOCTaHHS [TarOHIB, TaK i MiCJIs HOTO 3aBEPIICHHS, BUKOHY-
10Th 4—5 Tap JIMCTKIB, SKI PI3HAM YHHOM C(HOPMOBAHI.

Y BCixX BUJIB KUIapHca PiuHi HaroHU MAlOTh OJHAKOBY CTPYKTYypy [1]. ¥ mMomomux
pOCIUH BikOM BiXl 3 70 8 POKIB MaroH, M0 PO3BHBAIOTHCS 3 BEPXIBKOBOI OpYHBKH,
YTBOPIOIOTH PO3Tajy’kKeHy CUCTEMY, sIKa CKJIATAETHCS 3 OCHOBOTO MTATOHA 3aBIOBXKKH JI0
1,3 M i 2-3 (4) OiyHUX CeNENTUYHUX MArOHIB Pi3HUX PiBHIB po3ranyxeHHs. [Iporsrom
4acy, 31 3MEHIICHHSM IHTEHCHBHOCTI POCTY, JOBXKHHA Ta PO3TATYKEHICTh IIEHTPaIb-
HOTO PIYHOTO IaroHa 3MEHIIYIOTECS. Y 35—40-piuHuX qepeB KUITAPUCIB BIYHO3EICHOTO
1 api30HCHKOTO IIeH aroH Mae TOBXUHY Bix 15 10 35 cM i yTBOpIO€E Behoro 1-2 mopsiaku
posramyxeHHs. [laroHH MONOAIIOTO PO3PALY TAaKOK MArOTh MOAIOHY CTPYKTYpY, aje
TXHS TOBXKHMHA 1 KUTbKICTh CEJICNITUYHHUX MAroHiB MeHIe. [1aroHu BUIIUX MOPAAKIB pO3-
ragy’kKeHHs 3a3BUYaif MAalOTh HEBEIMKUI NPHUPICT 1 MicTATH Bix 5 mo 10 map aucti, a 10
Mepexoy anekca y GropajibHAN YOJIOBIYHNA CTAaH BOHU BUKOHYIOTh (DYHKIIIFO aCHMIJIsI-
LiHOTO Oprauy.

Ha mepuriif mosoBuHI KBiTHS, IpU cepeHbON000BIH Temmepatypi 61mu3bko 6—8 °C,
BECHSHUI MPUPICT MAroHiB po3noYHHAEThCS Y 3—4-piuHux pocnuH Ha [1BK 3a perymsp-
Horo nosiuBy. Crioyatky cepeaHbo000B1 nmpupoctu cTaHoBuATh 0,1-0,2 MM Ha 100y,
a 3roJI0M, JI0 TIOYaTKy YePBHS, 3pOCTAIOTh 1 JOCATatoTh (2) 4—14 MM. Y cepenuHi THuIHs
3pOCTaHHS MaroHiB CYTTEBO CHOBUILHIOETHCS, @ TIOTIM 3HOBY IIPUCKOPIOETHCS B TPETIH
JeKai CepIHs, JOCATalo4YM APYroro MKy OAHOJEHHUX IPUPOCTIB B CEPEIUHI BEPECHS.
Ile 3MeHIIEHHS MIBUAKOCTI POCTY MAroHIB BIITKY CIIBIAAA€ 3 HAHOUIBII CHEKOTHUM
nepionoM. TakoX CJiJl BIA3HAYHTH, 1[0 PivHA JCTPECis POCTOBHX MPOIECIB HAHOIIBII
BHUpa)KeHa y CXiTHUX KUIIAPHUCIB, 30KpeMa y TUIaKydoro i riManaichbkoro BuiB (puc. 1).

Kpusa cepenHpom000BOr0 IPHUPOCTY OCHOBOTO TATOHA BHUSBISAE IBOBCPIINHHICTH
0COOJTUBO SICKpaBO TPW BUPOIIYBaHHI POCIIMH y MApKOBUX a00 1HIIUX HACaPKEHHSIX
6e3 monuBy. Ilicast HOCATHEHHS MIKOBUX 3HA4YeHb B TPaBHi-U€PBHI cepelHbOJ000BUI
HPUPICT Pi3KO 3MEHIIYETHCS a00 MPUIHHSAETHCS O KIiHI CEPIHS, a MOTIM IIOCTYIIOBO
3pocTae, JOCATAIOYN APYroro MakCUMyMy y HIpYTiH-TpeTiii mekaai BepecHs. [Ipote
3arajJbHUN XapakTep Li€l KPUBOI IMOPIYHO BU3HAYAETHCS TOJOBHUM TEIJIOBUM PEIKH-
MOM BeTeTaIliifHOTO mepiozmy.
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Puc. 1. Xio pocmy yenmpanvrnozo nacona y 3-piunux pocaun xunapucie 2022 p.

Ha maintonky 2 mnokasaso, mo y 2022 poui Ha IpUKJIaAl KUIapHca BIYHO3EIEHOTO
pizHOBHIHOCTI [lyTipe criocTepiraiucs BiTHOCHO HU3bKI TEMIIEPATYPH B MEPILiH MOJI0-
BUHI BereraiiiiHoro mepioxny. lle mpu3seno 1o Toro, mo 3HAYSHHS CepeIHbON0O0BUX
MPUPOCTIB IIEHTPATBHOTO MaroHa OyJIi HEBEIUKIUMH, HaBiTh y Nepiof HAHOUIbII iHTEH-
CHBHOTO POCTY B KiHITl YePBHS — Ha TI0YATKY JIUITHSI, KOJI BOHH HE TIEPEBUIYBAIHN 2 MM
Ha 00y. Y cepeaunHi JiTa 3pocTaHHs OyIo e OUIBII MTOBUIEHIM, ajie He MPHITNHIOCH
HAaBITh MiC/Is I0YaTKy MOPIBHSHO CHEKOTHOI TOTOAH B KiHIII cepHs. MakcuMaibHi 3Ha-
YEeHHS CeperHbOI000BOTO NPUPOCTY HEHTPAIBHHUX ITAarOHIB Y POCIHH I[HOTO TaKCOHA
1 IHINKAX BHJIB POy CIIOCTEPIraiucs B APYTiil MOJOBUHI BEPECHS.

YV 2023 poui (puc. 2) crocrepiraiacsa iHma curyauis. [Ipu Oiabin Teriid moroai
HaAWOINbINI 3HAYCHHS CEpPeNHLOJOOOBHX MPHUPOCTIB BiJ3HAYAIUCS Ha IMOYATKY JITa,
0cOOITHBO B CepeIMHI YepBHS, KOJIM CepPeAHbO1000Ba TeMIIepaTypa MOBITPS CTAaHOBMIIA
npubnuzno +18-19 °C. Ilicns JOCATHEHHS MaKCUMAalbHUX JITHIX TeMIIeparyp, KOIu
TepMomMeTp TiepeBuiryBaB +30 °C, 3pocTaHHS MaroHiB YCiX MOPSIKIB MOBHICTIO 3YITH-
HUJIOCA. BiHOBIEHHS 3pOCTaHHS PO3MOYANOCS B CEPEUHI CEpIHS 1 HOCSIIO MaKCH-
MaJIbHUX 3Ha4YeHb JOOOBOTO MPUPOCTY B CEPEANHI BEPECHs MPH TeMIeparypi HOBITps
omu3bko +17-18 °C. 3ynuHeHHS 3p0CTaHHs IEHTPaJbHHUX ITaroHIiB uepe3 TpuBaiy, 6e3-
MOpPO3HY OCiHb, HACTAJIO TUIBKHU B KiHII Ipyroi AeKaau rpydHs, MaiKe Ha TPH THXKHI
mi3Hime, Hix y 2022 pori.

CrioctepeskeHHS 32 POCTOM IIEHTPAIBGHUX IAarOHIB TPHUPIYHUX POCIHH KHITapHCa
BIYHO3EJICHOT0 MICIIEBOI HACIHHEBOI PENpOAYKLIi MOKa3ajy 3HAuYHy iHAMBILyalbHY
MIHJIMBICTH POCIIHH 32 TepMiHAMH 3aBEpIICHHS pocTy nmaroHiB. Ha 1.11.2023 poky mpu
cepenHpono0oBiit Temmneparypi Butie 10 °C 1 BiICYTHOCTI 3HWKEHb HIYHUX TeMIIepa-
Typ Hx4e 5 °C pict B Bucoty npunuauwiu 15% pocnun, no 20.11.2023 poky — 65%
pociuH, a y 3aiueHux (6mm3pko 20%) oBHE NPUITMHEHHS 3pOCTAHHS CIIOCTEPIraocs
B CEPEVHI IPYIHS MPH 3HWKCHHI HIYHAX TEMIepaTyp J0 MiHycoBHX BiamiTok. Cra-
TUCTUYHO JAOCTOBIPHUX BiAMIHHOCTEW 3a TePMiHaMH 3aBEPLICHHS POCTY MaroHiB Mix
pOCIMHAMHM THIIOBO] 1 TipaMifanbHOI Pi3HOBHIIB HE BUSIBIICHO.

BuBYEHHS poCTy MAroHiB EPIIOTO i IPYTroro MOPSIKIB PO3raTyKeHHS, SKi POPMYIOTh
CKeJIeT KPOHHM, BUSIBUJIO 3HAYHY ACUHXPOHHICTh Y IXHBOMY XOJi POCTY B MEXaX OHOTO
ApyCy KpOHH AepeBa. Sk moka3aHo Ha MaJIOHKaX 2 1 3, M)XK IMaroHaMu OJHOMMEHHHX
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HOPSIIKIB PO3TATY’KCHHS CIIOCTEPIraroThesl BIAMIHHOCTI B TepMiHAX MOYATKy i 3aBep-
IICHHS 3pOCTaHHS, HACTaHHI Tay3W 1 HAWOIIbII IHTEHCUBHHUM PICT. Y IESKUX Taro-
HIB HalOLIbIIe aKTUBHE 3POCTaHHSA BiOYBAETHCS y BECHSHO-JITHIA Mepion, TOHi SK
y IHIUX, HABITH HA CyClIIHlX TiJIKax, MaKCUMaJIBHUN MIPUPICT MOXKE HACTYNIUTH Y JIPY-
Tilf HOJOBHHI BETETAIIIHOTO ITEPioy. HOplBH}IHH}I KPHBHX X0y POCTY MIaroHiB i 3MiHA
TeMIepaTypu MOBITPA Mokasye (puc. 2 i 3), mo Bapiauii cepeIHbOJ000BHUX MPUPOCTIB
TICHO MOB’513aHi 31 3MiHOIO TEIUIOBOTO PEXXUMY 1 JOCHUTH YiTKO BiOOPaXatoTh Xi/J 3MiHH
TEeMIIepaTypH MOBITPSI.
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Puc. 2. 3uina cepednb000608020 npupocmy nazowie y KURApUCa 8i4HO3e1eH020 Pi3HO8UJY
Lynpe 6 2022 i 2023 pp.

SIk1o B3SATH A0 yBaru, M0 y KUMAPUCIB api30HCHKOTO 1 BIYHO3EJICHOTO Pi3HOBUIIB
IUITHKA TTaroHa JPYTroro MOPSIIKY PO3TATyKEHHS, sKa B 00XBaTi OXOIUIIOETHCS OHIEO
MapoI0 JIUCTS, MA€ AOBKUHY MPUOIH3HO 2.5 MM, TO TPHUBANICTh MEPiogy MiK (popMy-
BaHHSM 3a4aTKiB CyCiIHIX map JUCTS (TIACTOXPOH) MiJl Yac aKTHBHOTO 3pPOCTaHHS Maro-
HiB CTaHOBUTH ONM3bKO 12 roamH. Y mepio MOBUILHOTO 3pOCTaHHS el ITUTaCTOXPOH
MOYe OyTH PO3TATHYTHH Ha THXKACHB 1 HABITh O1JIbIIE, 3aJI€KHO BiJl MOTOJHHUX YMOB Ta
iHIIUX (aKTopiB.
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Puc. 3. 3uina cepednv0006068ux npupocmis nazomie nepuio2o NOPAOKY iNKy8anHs.
v kunapuca Capoicenma 6 2022 i 2023 pp.

JocmikeHHsl, CIpsMOBaHEe Ha BHU3HAUCHHS BIUIMBY BOJIOT03a0€3MEUYCHHS ITiJ Yac
BeTeTallii Ha 3pOCTaHHS [EHTPAJbHUX ITarOHIB, BKIIIOYANIO B ceOe BHCAIKy TPHOX POC-
JIMH KUTIapUca BIYHO3EJIEHOTO 3 ofHOoTO JepeBa. Lli pocnuHu Oynu po3camkeHi Ha JIBi
JUISTHKY: OJHIM — 3 PIBHOMIPHHUM IIOJIMBOM, a IHIIIH — Ha HETOJMBHOMY, aje no0pe
OCBITIICHOMY HACHITHOMY CXHJII HiBICHHOI excrmo3umii HaBecHi 2022 poxky. I1ix gac crmo-
CTEepeKeHb, NMpoBeneHux y 2023 poui, BUSBICHO, 10 POCIHHU, IKi OTPUMYBAJIH PiB-
HOMIPHHI TTOJTUB, HE MAJIH MIEPEPB Y 3pOCTaHHI IIEHTPAIBHUX ITaroHiB, 1 IXHIH IpUpicT
y cepenHboMy OyB Ha 40% BHIIMM, HI’XK HA HETTOJUBHIHN MTIJISHIII.

Pocnuzu, 1m0 3HaXOAMINCS B HEMIOJIMBHUX YMOBAX, Y KBITHI — Ha MOYATKy YEPBHS,
pOCIIK MIBUIIE, HIK Ti, II0 OTPUMYBaIH NoyuB. 1le, IMOBIpHO, TIOB’A3aHO 3 KPaIliM
TEIUIOBUM PEXHUMOM Yy BecHsHUil mepioa. Ilpore y uepBHI mpupicT iXx OyB MOMITHO
HIDKYUH, HIXK Y POCIIMH Ha MOJNHKBI, @ B CEPEeINHI JIUIHS 3pOCTaHHS HOBHICTIO 3yNHUHH-
nocst. BiTHOBICHHS POCTOBHX MPOIIECIB Y HUX CIIOCTEPIrayiocs B KiHII MEpIIol TeKaau
CepITHs, a MAKCHMAJIbHUHA CEpPeIHBOO00BUIA MPHUPICT, TaK CaMo, 5K i Y POCIHUH, IO
OTPHUMYBAJIH MOJIKB, Bi[3HAYABCS B cepeanHi BepecHs. [IoBHE MPUITHHEHHS OCIHHBOTO
3pOCTaHHS B 000X IPyI POCIIMH HACTAJIO B KiHIII JIUCTOMAMA. AHAJI3 pe3yNbTaTiB CIo-
CTEPEIKEHB 32 XOJAOM POCTY TPYIH F€HETHYHO OIHOPITHUX POCIHH IIPH Pi3HOMY BOJIO-
ro3abe3rneyeHHI MOKa3ye, 10 OCHOBHA YaCTHHA PIYHOTO MPHPOCTY II0 BHCOTI Y POCIUH
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000X rpyn mpunagac Ha TepHIMd BECHSHO-NITHINA Mepiof] 3pOCTaHHA. Y POCIUH Ha
MOJNMBI el mpupicT ckiaB 52%, a Ha AUAHII 6e3 monmuBy — 69% Bij 3arajbHOI OB-
JKUHU PIYHOTO TIPUPOCTY.
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Puc. 4. Xio pocmy yenmpanbno2o ocb06020 6meui mpupiunux 6KOpiHEHUX HCUBYi6 00HO20
KJAOHY KUNAPUCA 8IYHO3€NIeHO20 20PU3OHMATLHO20 NpU Pi3Hill 8010203a0e3neueHoCi

MiXBUIOBI BIAIMIHHOCTI y POCTi BereTaTUBHUX MaroHiB MOJOAMX POCIUH B PO3-
CaJTHUKy HE 3aBKIH € oueBUIHUMH. OCOOIUBO BiJ3HAYAIOTHCS BHJIOBI OCOOIHMBOCTI
Yy pPOCTi OCHOBUX MAaroHiB MEPHIOTO MOPSIKY pO3ranyKeHHs y Jepes, SIKI TOCSITITA
PENpOYKTHBHOTO BiKy. Y OinmbmiocTti adpo-a3iaTChKuX 1 n1BH1quaMepm<ch1>1<Hx
KHIIAPHCIB MaKCUMAaJbHI 3HAYCHHS CCpG,Z[HLOZ[OGOBI/IX MIPUPOCTIB TAaroHiB nepuoro
MOPSAIKY CIIOCTEPIraloThCsl SIK B IEPIIy, TaK i B APYTY IOJOBHHY BEreTaliiHOroO
nepiony. Ane y KUMapuca api30HCHKOTO, SIKHH € OIHUM 3 HalOiIbII IIUPOKO Ipea-
CTaBJIEHUX y KyJIBTYPi Ha MIiBIHI HAIIOl KpaiHW, MarOHH IMOYUHAIOTH 3POCTAHHS MIPH-
OJM3HO Ha J1Ba TIKHI paHillle, HXK Y IHIIUX KUIIAPUCIB, 1 HAWOLIBII aKTUBHO POCTYTh
y BECHSHO-JITHIHM mepiox. Taki mMaroHu TakoXX MEPIIMMU 3aBEPLIYIOTH 3pPOCTAHHS,
HaBITh Y POKH 3 BITHOCHO CIPUSTIINBUM TEMIIEPATYPHUM PEKIMOM IPOTATOM BCHOTO
BereTalliiiHoro nepioay (puc. 5).

AHaiiz pe3ynpTaTiB JOCTIHKEHb PO3BUTKY BEreTaTUBHHUX IAroHiB IOKAa3ye, IO
y OynoBi OpyHBOK 1 pUTMIi 3pOCTaHHS MOJIOJUX POCIIMH y BCiX BHUIIB Kumapuca 30e-
pEXeH1 PEeNiKTOBI PUCH, SIKi € XapaKTepHUMH IJIs IXHIX NPEIKiBCEKUX (opM, chopmo-
BaHUX y OUITBII TETJIOMY 1 BOJIOTOMY KJIiMaTi TpeTuHHOTO nepioay. [Ipore, mpu 36epe-
JKCHHI IIUX PENIIKTOBUX 03HAK Y PUTMI 3pDOCTaHHS PIYHUX MArOHIB YiTKO MPOCTEKYETHCS
aJianTalis 10 pUTMY pidHOT 3MiHH TAPOTEPMIYHHUX YMOB CY4acHUX apealliB.

[TpunuaeHHs 2060 YIOBIIFHEHHS pOCTY ITArOHIB B CEPEINHI JIiTa CIIiBIIAIa€ 3 HACTAH-
HSAM CYXOTO 1 >KapKoTo Tepiojy, XapaKTepHOro s KIiMary cepel3eMHOMOpPCHKOTO
tuny. Llell ki1iMaT € TUIOBUM Ui pallOHIB IPUPOAHOTO MOLIMPEHHS CEpeA3eMHOMOP-
CBKHUX 1 aMEpHUKaHCHKUX KUIIAPHCIB.
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Puc. 5. 3mina cepednb000606020 npupocmy nazomie neputoco NOPSOKyY 2iNKY8AHHS
y nigHiyHoamepuxancokux kunapucis ¢ 2023 poyi

BuBueHHS penpoAyKTHBHOTO PO3BUTKY KHUIIAPHCIB B X MPHUPOAHUX apearax oOMe-
JKCHE, TOMY B JOCIHIIKCHHSIX HAJac€ThCS BENHKa yBara IMUTAHHSAM PEIPOXYKTHBHOTO
PO3BUTKY KHUIApUCIB Yy KylIbTypi. OCHOBHMI aKLEHT POOUTHCS Ha BU3HAYEHHI BIKY
MOYaTKy F'eHEPaTUBHOI (a3u, cTaTeBiil CTPYKTYpi KPOHH OKPEMHUX POCIIHH Ta IHTPOIYK-
MIAHUX TOMYJISNiA HAHOIBII IMHPOKO BUPOIIYBAHUX BH/IIB.

Po3ymiHHS BiKy BCTYIY B pePOAYKTUBHY (pa3y € KIIOYOBUM ISl OLIIHKU aKJliMaTH3a-
Ii1 IHTPOAYKOBAHHX JICPEBHUX POCIHH. BCTaHOBICHHS TPUBAJIOCT] FOBEHUIBHOTO IIEPi0Ty
1 MOMEHTY TIEPEXOy 10 TeHEPAaTHBHOTO PO3BUTKY OCOOIMBO BaXKIIMBE IS MAJIOCTIHKUX
iHTpoayLeHTiB. Hanpukiaz, sIKIIO pOCIMHY BCTYNAalOTh Y MJIOAOHOIICHHS paHille, Hix
B IIPUPOJHUX YMOBAX, II¢ CBIIYNUTH PO MPUCKOPEHY aKJIiMaTH3AIlI0, a SKII0 HABIAKH,
TO TIpO 11 yroBibHEHHS. L{e 0cO0MMBO BaXKIIMBO I IPOCYBAaHHS HEAOCTaTHRO MOPO30-
CTIMKHUX BHUIIIB, TAKUX AK KMIIAPUCH, B OUIBII MIBHIYHI pailoHn YKpaiHu.

JiiicHO, maHi mMpo BiK BCTYIy POCIHMH Pi3HUX BHUJIB KHIIApHCAa B PEIPOLYKTUBHY
CTQJI0 B TPHPOJAHMX apeajax i B KyIbTypi € oOMmexeHuMH. [IpoTe, 3a BKa3iBKOIO
I. A. 3a0enina, Kunapuc BIYHO3EJICHUN Ha MOCIBHO-0AraTOpidHUX KyJbTypax MOXe
JIaBaTH CXOXKE HACIHHS BIKOM 5—6 pOKiB.

JocmimkeHHs, SIKi MU TIPOBEIH, ITOKA3aJd, 0 B YMOBAX KYJIBTypH Ha ITOCIBHO-0a-
raTopmHHx KyJIBTypax BIK BCTYIy B PENPOAYKTUBHY q)a3y BU3HAYA€THCS BUJOBOIO
HAJISKHICTIO, 1HIWBIAYyaJIbHAMH OCOOJHBOCTAMHU pocimH 1 eKOJIOTIYHIMHU YMOBaMH,
B SIKMX BOHH 3HaXOIATHCS. JlesKi BUIM KHITAPHUCIB, TaKi SK BITHO3EICHUI TOPH30HTAIb-
HUH 1 mipaMifgaabHUN, api30HCHKUM, Kami(opHIHChEKUI 1 Ty3iTaHCHKUIL, MAIOTh TyXe
KOPOTKHH FOBCHUTLHUM TIepiofl. Y PO3ILTIIHUKY POCIHHHM IMX BHIIB MOXKYTh YTBOPIO-
BaTH MIKPOCTPOOITH 1 KIHOUI IIUIIKK Ha JAPYroMy-TPEThOMY POIl KXUTTA. [HIN BUAH,
Taki sk kumapucu benrama, beiikepa, Maxua0, rimanaiicbkuit i KasiopHIHCBKUIA
pizHOBHIN AOpamca, yTBOPIOIOTh TeHEPaTHBHI OPTaHW TPOXH Ii3HiNIe — B 4—6 POKIB.
Jlesiki BUIIH, TaKi sIK BEJTMKOTUTLIHHUH, JIFOKIIO 1 TBaeTyIICHKHA, MatOTh OLIBII TPUBAIHMA
Hepiof BETETaTUBHOIO PO3BUTKY, 1 MepIlli TeHEPaTHBHI OPraHH y HUX 3aKJIaJAI0ThCS
y BiIli cTapiie ceMu poKiB.

BaxnuBo BiA3HAYWTH, IO POCIMHU KHUITAPHCA TBAACITYICHKOTO HACIHHEBOIO
MOXO/KEHHS 1 IICTUICHI YepelKaMy 3 MIeCTH-ACCITUPIYHUX JIEpeB YTBOPHUIIM TeHe-
paTuBHI OpraHu NPUOIM3HO B OJHOMY Billi. lle 7103BoJIss€ TOBOPUTH TPO BIK BCTYIY




3eMi1epoOCTBO, POCIMHHUIITBO, OBOYIBHHIITBO Ta OAIITAHHUIITBO |

|95

B PENPOAYKTUBHHUM PO3BUTOK POCIMH KHMIIAPUCIB KAIIMIpPCHKOTO i BIYHO3EIEHOIO 32
CIIOCTEPEIKCHHSIMH 32 PO3BUTKOM iX IIETUICHb 1 BKOPIHEHUX JKUBIIB. Hanpukian, Bko-
piHEHi >KMBLI KHUIapHca KaliMipcbKOTO YTBOPHJIM PENPOAYKTHUBHI OpraHu B 7 POKIB,
a MiBHIYHO-a()pUKAHCHKI PI3HOBHIM KHUIIApHCA BIYHO3EJICHOIO HAa YETBEPTHH PiK.

[Tpu BupomyBaHHI kumapuciB Ha npuponHomy ais [IBK BonmorozabesneueHns ix
PO3BUTOK Pi3KO CIOBIUTHHIOETHCS.

Tabmuns 1
Bik BcTyny y penipoayKTUBHY (pa3y pO3BUTKY POCJIHH BUAIB PO1y KHIIApUC
B KyJ1bTypi Ha IIBK
Bik 3akjaiaHHsA penpogAyKTUBHUX
Bun, pisHoBUIHICTH OoprasiB pi3HOI cTaTi, poKiB
MiKpOCTpPOOiNN | KiHOYi IIHIIKHK
K. apizoHckwuii 2 2
K. api3oHCKHii pI3HOBUIHICTD TIIAIKHIA 2 2
K. Beiikepa 5 4
K. benrama 6 3
K. BiyHO3e/IEHHIA PI3HOBUIHICTh TOPU3OHTAIBHUI 3 2
K. BiuHO3eNIEeHHIA PI3HOBUIHICTD MipaMifaibHUAN 3 2
K. Biunozenenuii pisHoBuaHICTH ymipe 5 4
K. BiyHO3eNIEHMIA PI3HOBUIHICTD ATIIAHTHYHHH 4 4
K. reagenyncokuii 14 8
K. rBanenyncokuii pisHoBuaHICTE Dopbesa 6 5
K. rimanaiickuit 6 4
K. drokio 9 7
K. xanidopHniickuii 3 2
K. xanidopHilickuil pisHOBUAHICTE ADpamca 6 5
K. xpynHomigHuit 8 7
K. xammipckuii 12 7
K. ny3itanckuii 2 2
K. Maknaba 5 3
K. mnaxyuwnii 8 8

3a HaIIMMU CHOCTEPEKEHHAMI, BC1 KUITAPHCH BUSBIIIN 3HAUYHY 1HIHBITyaTbHY MiH-
JUBICTh 32 BIKOM BCTYIly B FeHepaTUBHY (a3y. ToMy BUIIEHABEICHI BiIOMOCTI JAIOTh
VSIBIICHHS JIMIIE PO TOTEHINHHI BIKOBI MOYKJIIMBOCTI TIEPEXOJy POCIUH y PENpPOIyK-
TUBHHI CTaH i HE BiTOOpaXKarOTh 3araibHOi KapTHHHU MEPEXOAY POCIHH BHIY B I'cHe-
partuBHy (Qa3y. Jns 3’sicyBaHHs 1poro nutanHs B 20222023 poxax Oynau mpoBeseHi
OOJTIKY YHCITa POCITUH Pi3HOTO CTATEBOTO TUITY B OJHUX 1 THX € OJHOBIKOBHX Ipymnax
KHITAPHCIB BIYHO3EJCHOTO 1 api30HCHKOTO, BUPOINECHUX JIJIS peaizamii B pO3ILTITHUKY
HarmionansHoro 6otaniunoro cany imeni H. M. I'pumka.

JlocmipkeHHsT TOKa3aId, 10 Y KUapuca api30HCHKOTO Pi3HOBUIHOCTI «IJIaJIKUANY
9acTKa POCIHH, IO YTBOPIOIOTH PEIPOAYKTHBHI CTPYKTYPHU B ABOPIYHOMY Billi, HE IIepe-
Butye 0.1%. Y Ginbmiiit vactuni Takux pociud (0.07-0.09%), mepmmmMu yTBOPIOOTHCS
JKiHOYI UTIKY. YacTka JBOPIYHUX POCIUH, IO YTBOPIOIOTH CIIOYATKY MIKpOCTPOOLIH
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abo opranu o6ox crareit, He nepepuurye 0.01%. 3 TPETbOro poKy YHMCIO POCIHH, SIKi
MEePEeXOIATh B PEPONYKTUBHHN CTaH, MOMITHO 3pocTae i Moxke mocsiratu 20%. Cepen
I’ STUPIYHUX POCIHH IIFOTO TAKCOHA PEIPOMYKTUBHI OPraHH YTBOPIOIOTH BXKE OLIbIIIe
80% pociinH, a 0 KiHIS CbOMOTO POKY BET€TaTUBHUMHU 3JIMIIAI0THCS MeHie 1% can-
skaHiiB [11].

IIpu nepexoni B reHepatuBHUil ctan OutbLIicTh (10 80%) pOCIWH IILOTO TaKCOHA
CIOYaTKy YTBOPIOIOTH JKiHOUI MIMIIKH, a yepe3 1-3 pokwu i MikpocTpoOinu. TobTo poc-
JIMHA MTPOTITOM KOPOTKOTO Yacy € (GYHKIIOHATBLHO XKIHOYOI0, & IOTIM CTAE OJTHOJIOMHOIO.
YacTka 5 pOCIIHH, 1110 YTBOPIOIOTH CIIOYATKy MIKpOCTpoOiiy, He nepesuirye 15—18%.

CHiBBiIHOIIEHHS YHCIIa POCIIMH PI3HUX CTAaTEBUX THITIB B TPyIax OIHOBIKOBUX POC-
JUH y 000X BHJIIB TIOMITHO PI3HUTKLCS MO pOKax. SIK BHIHO 3 TaONUI 2, YUCETBHICTD
POCIHH, IO YTBOPIOIOTH CIOYATKy MIiKpOCTPOOLTH, 3MIHIOEThCS HE CYTTEBO. SIKIIO
y Kumapuca apizoHcskoro B 2022 pori jumie y 5,4% camkaHIliB nepmuMu chopMmyBa-
JIUCSI IUIIKH, TO B 2023 polli Taki pOCIMHU CKJIAId MaiKe 4eTBEpTY YaCTHHY Bif yCiX
BpaxOBaHUX.

Tabmura 2
CriBBiIHOIIEHHS YUCEJILHOCTI POCJMH Pi3HUX CTATEBUX THIIB Y KMIIApHCiB
BiYHO3eJIeHOrO0 i Api30HCHKOI0 NPU BHPOLIYBaHHi B po3miianuky Ha IIBK
CrareBuii THII pocjuHH, %
. Yucao
Poxn Bik 0e3

BHBYEHHX . . . .
CIOCTEPEKEHD | POCIUH Y0JI0BIY1 | KIHOY1 | OTHOJAOMHI | peNpPOaAYKTHB-

pocaIMH .
HHUX OpraHiB

Kunapuc api3oHCbKHil pI3HOBUAHICTD TIAIKAN

2022 4 644 4,8 5,4 4,2 85,6
2023 2 2786 0,01 0,07 0,01 99,91
Kunapuc BiuyHO3eneHUH
2022 2 3560 ern. 0,05 0 99,95
2023 3 2100 0,8 7,1 1,9 90,2

BuxoHaHi BUMIpIOBaHHS BUCOTH 1 liaMeTpa CTOBOYpiB HOTUPUPIYHUX POCIUH KUIIa-
pHuca api30HCHKOTO, Pi3HHX CTaTeBHX THUIIB, MOKa3adu (AMB. TaOIUIO 3), IO YOJIO-
Biui 1 ABocTaTeBi pocnuan noctoBipHO (P=99,9%) nmepeBumIyIoTs 1Mo cepenHiit BHCOTI
Ti 0COOMHM, Yy AKHX MEPUIMMH YTBOPIOIOTHCS JKIHOUI IIMIIKKA a0o B3araji HE MaroTh
PENPONYyKTUBHUX OPTaHiB B IEOMY BiIli.

Tabmuua 3
Cepenni Noka3HMKHU 3pOCTAHHSA 4-PiYHUX POCIHH KMIIApHCa api30HCHKOI0
pizuux craresux tumiB Ha [IBK B 2023 p

. Bucora pocaun Mliavierp cTonﬁypa
CrareBuii THII pOCIHHU Ha BHcoTi 10 cm
Hep.£tmyem | C, % D cp.£ m, cm C, %
Yonosiui 156,2+2,4 14,4 2,55+0,05 18,7
Kinoui 143,8+1,9 12,9 2,25+0,05 21,2
OnHOMOMHI 153,1£2,2 14,2 2,49 +£0,05 19,9
Be3 penpoayKTUBHHX OpraHiB 141,0+1,9 13,3 2,24 +0,02 13,4
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Iepexin pociauH B PENpPOAYKTHBHY (ha3y pO3BHUTKY IOB’s3aHUIl 3 MOP(HOIOTIIHOIO
1 Qi310J0TTYHOFO TIEpeOYI0BOIO POCIHMHHOTO OPTaHi3My SIK IUTICHOT CHCTEMH HOTO opra-
HiB, BKJIFOUAIOYH JTUCTS, CTEOMa 1 KOPiHHSL.

BucHoBok. Po3sninenns poxy Cupressus Ha 11Bi cekiiii, Afrasiana Ta Americana, Ha
OCHOBI TaJIcO0OTaHIYHUX JaHWUX, PUPOJTHOTO TONIMPEHHS Ta (EeHOJOrIl, € IMiKaBUM
TT1TXO/TOM, SIKUE MOX€E JIOMOMOTI'TH B ORI TOYHOMY KJIacM(DiKyBaHHI IIBOTO POAY POC-
nuH. [IpeacraBineHHs pi3HUX BUIB Y ABOX PI3HHUX CEKIIAX BPaxoBye ix reorpadivni Ta
€KOJIOT19H1 0COOIMBOCTI, 1110 MOXKE OYTH KOPHUCHUM JUTsI TOAAIIBIIHX JTOCIIIKEHb 1 TIPO-
rpaM OXOPOHU Ta BUPOIIYBaHHI.

B VkpaiHi BBeIeHO B KyJIbTypy 3HaYHY KiNbKiCTh BHIIB 1 pi3HOBHIIB poxy Cupressus,
OIIHAK X TOIMMpPEHHS 0OMeKeHE eKOJIOTITHUME (paKTOpaMH, TAKHUMH K HU3bKa MOPO-
30CTIIKICTb Ta HEJOJIK IPYHTOBOI 1 HOBITPSIHOT BOJIOTH, OCOOJIMBO [T IEIKUX KOHKPET-
HuX BUJiB, Takux sk C. lusitanica, C. duclouxiana, C. torulosa, C. funebris, C. lindleyi,
C. benthamii. L{i pakTopn ycKIaIHIOIOTh €(PEKTHBHICTh IHTPOAYKIIIT Ta aKJIiMaTH3aIlii
IIUX POCJIMH, a TAKOXK OOMEKYIOTh MOMIIMBOCTI iX IIUPOKOTO BUKOPUCTAHHS B KYJIBTYPi.
BinHicTh TeHO(MOHTY TAaKOXK BIUIMBAE HA YCIHIIIHICT IHTPOAYKIIi1, OCKITBKH 0OMEKEeHHN
reHo(OHT MOXKe 0OMEKYBAaTH HASBHICTh BUIIB, IKI MOXYTh a7alITyBaTHCS JIO MICIICBUX
YMOB.
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BMNJINB MIHEPAJIbHOIO YAOBPEHHSA NPYHTIB
HA HAKOMNMUYEHHA BAXKUX METAIJIB TA MIKPOEJNIEMEHTIB
Oo3nMMM YHACHUKOM

Iiody6Ha A.M. — acriipaHm kaghedpu ekosoaii ma 0XOpPOHU
HaBKoMuUWHbL020 cepedosulya,
BiHHUUbKUl HauioHanbHUl agpapHuUl yHieepcumem

Texnocenne naganmagicenuss Ha IPYHMU CIbCbKO2OCHOOAPCHKO2O NPUSHAYEHHS CMEOPUILO
neeHi npoonemu 8UpoOHUYMEa Oe3neuHol CilbCbKO20Cn00apcbkoi NPoOyKyii 6 mim wuchi i npo-
OyKyii ogouienuymea. Bupowysanus 06ouie eumazae ocooausoi yeazu 0o ipynmy ma 1o2o pooio-
yocmi. 3acmocy8ants MIHEpANbHUX 000PUE MA€E C80I 0COOIUBOCMI Y SUPOWYBAHHI 080YEBOL
NpOOYKYiL, pe2yiisipHe NiOHCUBTIEHHS HUMU 00380A€ 3abe3nedumu poCiuHUu HeOOXIOHUMU NOHCUE-
HUMU peuogUHaMU ma 0ocsemu 8ucokoi gpooicatinocmi. OOnax, MinepaibHi 006puea € nomyic-
HUM 0dicepenom 3a0pyOHeHHs TPYHMIE CillbCbKO20CHO0APCbKO20 NPUSHAYEHHS 8ANCKUMU Mema-
aamu. 3a makux ymo8 suHuUKae nompeba y nOCMillHoMy KOHMPONI 3a MPAHCLOKAYIEIO BANCKUX
MEmania y pocaunHy npooo6oabLYy CUPOGUHY.

B Oaniu cmammi docniosceno énaus minepanvhux 0oopug (amiaunoi cenimpu, cynepgoc-
@amy npocmozo ma Kaniio X10pUcmoeo) Ha HAKONUYEHHS KAOMIIO, YUHKY Ma MiOi y 20106KaAX
yacnuxy copmy Jlobawa.

Bemanosneno, wo yoobpenns cipux aicogux rpynmie minepanbHumu 000pUeaMU Maio nes-
HUll 6NAUE HA HAKONUYEHHS KAOMII0, YUHKY ma Mioi Y 20108KAX YACHUKY. 30Kkpema 3a yOOOpeHHs.
IPYHMIB AMIAUHOIO CENIMPOIO, KANIEM XIOPUCUM, cynepghochamom npocmum ma KOMHIEKCHUM
dobpusom (N, P K, ) cnocmepizanoce niosuwenna y 20106Kax 4acnuxy xaomiio. 3a yoobpenns
IPYHMIB AMIQYHOIO CeNimpoio i KANIEM XIOPUCTIUM CROCMEPI2anoch Ni08UWEHHS YUHKY | MiOi,
a komniexcrum ooopueom (N, P K, ) ma cynepgpocpamom npocmum nasnaxu sHulCeHH.

Buseneno nepesuwjenus panuuno 0OnycCmumux KOHyeHmpayiti KaOMito y YacHuxKy 3a yoo-
OpenHs IpyHmie amMiauHolo cenimpoio, Kaniem XI0pucmum, cynep@ocgamom npocmum ma Komn-
JIeKCHUM 000pU60M, MOOL K NO YUHKY § MIOI nepesuiyeHb He BUSABTEHO.

Koegiyienm nebesnexu nepesuwyysas epanuuno donycmumui noxkasHux 1.0y uacumuxy 3a
YO0OpeHHs TPYHMI6 amiayHolo cenimpoio, KAAiEM Xaopucmum, cynepgocgamom npocmum ma
KOMNAEKCHUM 00OpUSoM uute no Kaomito, mooi AK no YUHKY i MiOi OaHULl NOKAZHUK OY8 HUMCHULI
30 2PAHUYHO OONYCTNUMULL NOKA3HUK.

Knrouoei cnosa: osumuil yacHux, Kaomil, YuHK, Miob, MiHepaibHi 00bpusa, IpyHm, Koeiyi-
€HM HAKONUYEHHS, KOepIiyicHm Hebe3neKu, 8axdcKi MemaJi.

Piddubna A.M. The influence of mineral soil fertilizer on the accumulation of heavy metals
and micro element by winter garlic

Man-made load on agricultural soils has created certain problems in the production of
safe agricultural products, including vegetable products. Growing vegetables requires special
attention to the soil and its fertility. The use of mineral fertilizers has its own characteristics in the
cultivation of vegetable products, regular feeding with them allows you to provide plants with the
necessary nutrients and achieve high yields. However, mineral fertilizers are a powerful source of
contamination of agricultural soils with heavy metals. Under such conditions, there is a need for
constant monitoring of the translocation of heavy metals into plant food raw materials.

This article examines the effect of mineral fertilizers (ammonium nitrate, simple
superphosphate, and potassium chloride) on the accumulation of cadmium, zinc, and copper in
heads of garlic of the Lyubasha variety.

It was established that fertilization of gray forest soils with mineral fertilizers had a certain
effect on the accumulation of cadmium, zinc and copper in heads of garlic. In particular, when
soil was fertilized with ammonium nitrate, potassium chloride, simple superphosphate and
complex fertilizer (NP, K,), an increase in cadmium was observed in heads of garlic. An
increase in zinc and copper was observed when soil was fertilized with ammonium nitrate and
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potassium chloride, and a decrease was observed with complex fertilizer (N, P, K, ) and simple
superphosphate.

Exceeding the maximum allowable concentrations of cadmium in garlic due to soil
fertilization with ammonium nitrate, potassium chloride, superphosphate simple and complex
fertilizers, while no excesses were found for zinc and copper.

The hazard ratio exceeded the maximum allowable indicator of 1.0 in garlic for soil
fertilization with ammonium nitrate, potassium chloride, simple superphosphate and complex
fertilizer only for cadmium, while for zinc and copper this indicator was lower than the maximum
allowable indicator.

Key words: winter garlic, cadmium, zinc, copper, mineral fertilizers, soil, coefficient of
accumulation, hazard ratio, heavy metals.

ITocTanoBka npodaemu. YacHUK — 1y’Ke TONIMPEHA OBOYEBA KYJIBTypa B YChOMY
CBiTi. BiH € OTHUM 3 OCHOBHUX JpKEpel IOCTavyaHHs B OPraHi3M JIIOAWHHU IPUPOTHUX
BITaMiHIB, I[yKpiB, OPraHIYHUX KHCIIOT, XapYOBHUX BOJIOKOH, MiHEpaJbHUX Ta IHIIMX
[IHHUX PEYOBHH, 10 3a0e3MeuyIoTh IIOBHOILIHHE XapuyBaHHs. Lle Halikpamuii aHTH-
CENTHK 13 CHIBPHMMHU OaKTePULUAHUMHU 1 (PITOHIMIHUMHU BIACTHBOCTAMH. OmHIi€IO
3 HaWBaYXJINBIIINX BIACTUBOCTEH YACHHKY € T€, IO BiH 3MEHIIYE PH3HUK CEPLEBUX
3aXBOPIOBAHb 1 3HMKYE PIBEHb XOJIECTEPHHY. YacHHUK i€ K aHTUKOATYJISHT, PO3-
pimKyroun KpoB i 3amobiraroud yTBOpeHHIO HebOesnedyHux TpoMOiB. Kpim Toro, BiH
MPUTHIYY€E BUPOOJICHHS PEYOBHH, SKi 3BYXKYIOTh KPOBOHOCHI CyIWHH. YacHUK HEW-
Tpaji3y€e TOKCHHH i JOTIOMarae BUBOJUTH 3 KPOBI Ba)KKi METaJI — CBUHEIb, PTYTh Ta
KaaMmiid [2, 4, 9].

MiHepanbHi 10OpHBa MAIOTh BOKJIMBE 3HAYCHHS IS MiABUINECHHS MPOIYKTHBHOCTI
pociiH, noTpeba OBOYIB y MiHEpaJIbHUX MOXUBHHX PEYOBMHAX 3HAYHO 3MIHIOETHCS
3aJIe’KHO Biff Oi0JOTIYHUX 0COOIMBOCTEH KYJIBTYpH I COPTY, BiKY POCIINH, a TAKOX Bif
BIIACTHBOCTEH IPYHTY, IIOTOAHUX i arpoKIIiMaTHIHUX yYMOB [3]. YacHuk mobpe pearye Ha
BHECEHHS JJOOPUB, OCKIJIBbKY OIBILIICT KOPEHIB YACHUKY 3HAXOAUTHLCS B IIApi IPyHTY
0-30 cM 1 He Ma€ BHCOKOI MOTITMHAIIBHOI 31aTHOCTI. AJIe He paIlioHaIbHE BUKOPHCTaHHS
JIOOPHB MPHU3BOAMTE HE TIJIBKH JIO MOTIPIIEHHS SKOCTI IPYHTY Ta HOT0 BOMPHOTO KOMTI-
JIeKCY, a M 0 HaKOITMYEeHHS B OBOYEBIHM MPOAYKIIii BA)KKMX MeTalliB. MeTol aaHoro
Jociiny Oyno BUBUCHHS BIUIMBY MiHEpaJbHHX TOOpHB (aMiadHOi cemiTpH, cymepdoc-
(haTy mpocTOro, Kalito XJIOPUCTOr0) Ha HAKOMUYCHHS KaJMIik0, IIMHKY Ta MiJli y TOJOB-
Kax 4acHUKy copTy Jlrobama [1, 9, 10].

AHaJji3 ocTaHHiX aociaimkens i mybGaikauiid. BuponiyBanus Oynb-sKoi KylIbTypH
norpelye 30amaHCcOBaHOTO KHUBJICHHS. ChOTOJHI BUKOPUCTAHHS MiHEpAIbHUX T00pUB
€ HEBIJI’€MHOIO CKJIAJ0OBOIO TEXHOJOTii BUPOIYBAaHHS CUIBCHKOTOCHONAPCHKUX KYIIb-
TYp, OCKITBKH 0€3 BHECEHHS TIOKUBHUX PEUYOBHH HEMOMIIMBO JOCATTH BUCOKHUX 1 CTa-
OuTEHUX BpoxaiB [1].

[Tpu6am3Ha moTpeda 0BOUYIB y MOKUBHUX PEUOBHHAX IPYHTY OLHIOETHCS 3a KUIBKI-
CTIO TTOXXMBHUX PEUOBHH, BAHECEHUX POCIMHAMH 3 IDIOMII | ra MpoTsSroM ychoro Bere-
TariiHoro nepioxay [1, 2].

BupoO6HuITBo 9acHUKy B YKpaiHi 3Ha4HO MeHIIe 00’ eMiB Horo Buxkopuctanss. [Ipu
cnokuBanHi Ha pik 110-115 Trc. 1., 3 HEX 70-80% BUPOUTYETHCS B IPUBATHOMY CEK-
Topi, 5-10% y depmepcpkux rocopapeTsax i 15-20% immopryerses [1, 10].

Jlnst BUpIMICHHS MUTaHHS IO/0 HiJBHIIEHHS HPOIYKTHBHOCTI YaCHHUKY IIIIXOM
3aCTOCYBaHHsI MiHEpaIbHHUX NTOOPHB MPHUCBATWIIN CBOi HaykoBi mpami O.}0. Bapaba,
A K. borarupenxo, B.I. JIuxanpkuit, JL.IL. Jlimak ta iH. 30kpema, AJii BUPOOHUIITBA
OJTHi€1 TOHHYU YaCHHUKY BUKOPUCTOBYIOTH: a30Ty — 10—12 kr; ocdopy — 67 Kr; Kajiro —
7—8 k. KoedirieHTH BUKOPUCTAHHS YaCHHKOM OCHOBHHX ITOKHBHHUX PEUYOBHH 13 IPYHTY
CTaHOBJIATH: a30Ty — 33,5%; docdopy — 7,4% 1 kaniro — 10,0% [1, 4, 9, 10].
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3aranpHUN BUHIC a30Ty, ¢ocdopy 1 Kajilo OBOYEBUMHU POCIMHAMHU KOJHUBAETHCS
Bix 100 10 600 kr/ra. Yci oBOYEBI KyJIBTYpH CHOKHBaIOTh Habararo MeHie Gocdopy,
HIXK KaJlito Ta a3oTy. OHaK CJIijJ 3a3HAYUTH, 110 KOPIHHSA OBOYEBUX KYIIBTYP, OCOOIHBO
MOJIOZIMX, Ma€ 3HIKEHY 3JaTHICTh MOTJIMHATU I €JIEeMEHT JKUBJICHHS 3 IPYHTY Ta
MiHepaabHHUX 100puB [3, 7].

Docdop ocobarBo HEOOXiTHUIM Ha paHHIX CTAIisAX POCTY 1 PO3BUTKY POCIIMH, TAKOXK
JOCTaTHS KUTbKiCcTh (ochopy B IpyHTI MiABUINYE CTIHKICTH 1O XBOPOO, CIIpUsE 3aKiia-
JIAHHIO 1 POCTY PENPOIYKTHBHUX OPraHiB, MPUCKOPIOE TO3PiBaHHS OBOYIB 1 OKpAIIY€E
SIKICTB 30epiranus [4].

Kaniii cnpusie BHyTPIIIHBOKIITUHHOMY YTPHUMAaHHIO BOIH, IIEPEMIIIEHHIO PEYOBUH
3 BEreTaTHBHUX OPTaHiB POCIWHH J0 FeHEPaTUBHUX, Oepe yuacTh y OI0CHHTE31 OUIKIB
1 BynieBoiB. Lleil moXUBHUIA eleMEHT Bifirpa€e Ba)JIMBY poJib y 301IbIIEHH] TEpMiHY
MPUAATHOCTI OBOYIB IpH TpUBaoMy 30epiranHi [§].

A30T HEOOXIHHUN IS CHHTE3y aMiHOKHCIIOT 1 OIJIKIB, MBUAKOTO POCTY, OCOOIUBO
BEreTaTMBHUX OPraHiB. AJie 3a HOro HaJJIMIIKY 3HUKYEThCA 3aTHICTh POCIMH MPOTH-
CTOSITH 3aMOpPO3KaM, XBOpOOaM, 3aTPUMYETHCS [T0YATOK YTBOPEHHS OPTraHiB IJIOIOHO-
IICHHS, TIOTIPIIYEThCS JICKKICTh TpH 30epiranHi. ToMmy BUSBICHHS Je(IilUTY MEBHUX
MIKpOEJIEMEHTIB 1 BHECEHHS 1X y BUIVIsAAI J0OpUB abo 00poOKka HUMH HACiHHS mepen
MIOCIBOM MOJKE CIIPUSITH IiIBUIIEHHIO BPOXKaifHOCTI OBOYiB [4, 8].

KpiM OCHOBHUX TOXUBHHX PCUOBHH, BKIMBY POIb B OTpPHMaHHI BHCOKOSKiC-
HOTO BPOXKal0 YaCHUKY BIIITPalOTh MleOCJ‘IeMeHTI/I SIKi BXOJSTH JI0 CKIaty bepmen-
TiB. MleOGJIeMeHTI/I CTHMYIIOIOTH PICT POCIHH, CIPHUSIIOTH PO3BHTKY Ta Ii/IBAIIYIOTH
CTIHKICTB 10 HECTIPUSTINBUX YMOB HABKOJIMIIHBOTO CEPEAOBHIIA i XBOpoO. HasBHICTH
MIKpOEJIEMEHTIB JI03BOJISIE POCIMHAM Kpallle 3aCBOIOBATH OCHOBHI MOXKHMBHI PEUOBHUHH.
BHeceHnHs1 moOpuB 1 TIpakTHKa BHPOIIYBaHHS € OJHHMMH 3 HalOUIbII Oe3mocepenHix
(hakTopiB, IO BILUIMBAIOTH Ha BPOXKAWHICT 1 IKICTh OBOYEBOT MpoAyKiii [2, 3, 6].

MeTo10 10C/IiA2KEHHS € BUBUCHHS BIIMBY MiHEpaJIbHUX JOOPUB (aMiauHOI CeJiTpH,
cyniepdocdary mpocToro, Kaiiro XJIOPUCTOTO) HA HAKOIMYCHHS KaMi0, IMHKY Ta MiJli
y TOJIOBKAX YacHUKY copty Jlrobarra B ymoBax JlicocTemy mpaBoGepeskHOTO YKpaiHu.

JocnimpkeHas npooauin Buponosx 2022-2023 pp. B oBoueBiil ciBO3MiHI Ha TeM-
HO-CIPHX OITiJI30JICHUX IPyHTaX B ymoBax Jlicocrenmy mpaBoOepeXHOTO0. 3akianaim
JIOCITi] PEHOMI30BaHUM METOJIOM Y YOTUPHUPA30BOMY MOBTOPEHHI. YaCHUK BHCAKY-
BaJIM HA TIOYATKy TPETHOI AEKaaU KOBTHA 32 CXEMOIO PO3MILIICHHS 45X6 cM.

[epme mipKUBICHHS TPOBOAWIM y (a3 TPhOX CIPaBXKHIX JIMCTKIB. Jpyre — Ha
MOYaTKy yTBOpeHHs nuOymuHu ((heHodaza — mosiBa cyusitTs). deHonorivyHi crocre-
peKeHHs, 010METpPHUYHI BUMIPIOBAHHS 332 POCIMHAMM TPOBOAMIM 3TiJHO 3arajbHoO-
MNPUAHATUX METOAMK.

Jocmia BKiIIOYaB I’ ATk BapiaHTiB B I{OTI/IpboxpaBOBip“I HOBTOpHOCTi [epumii Bapiant
KOHTpONbHUH (6e3 yz[o6peHH;1) JpyTrHii BapiaHT (aMlaqHO}o cemitporo, N ), TpeTiii Bapi-
aHT (ynoOpeHHs KajlieM XIIOPHCTHM, K,,), ueTBepTHii BapiaHT (yz[o6peHH;1 cynep(bouba—
TOM IPOCTHM, P ) Ta I’ aTnii Bapiant (y/:[06peHH;1 KOMILIEKCHMM J1o0puBom, N, P, K, )

Bin6ip rpyHTIB A1 arpoxiMivHOTO aHaJIi3y MPOBOAMIM METOJOM KOHBEPTY Ha IJIH-
OuHI mepeopioBaHHs IPYHTIB (22-24 cm).

Bin6ip oBouiB /1151 TaOOPATOPHUX JOCIIIKEHD TIPOBOIMIN METOJIOM TOYKOBHX MTPOO.

KoHueHTpanito BaKKUX METalliB y OBOYaX MPOBOAMIN METOIOM aTOMHO-a0CcOpOLiii-
HOI CTIEKTPOo(OTOMETPii.

Koedimient nHakommmuenns (KHak.) y oBoYax po3paxoByBaiu 3a (HOpMYIIOH0:

Knak. = Cp/Cn
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He Cp — KoHIIeHTpallis 3a0pyAHEHHS peYOBUH Yy 0BOUYaX, MI/KT; Cn — KOHIIEHTpalis
3a0pYIHIOIOUNX PEYOBHH Y TPYHTI, MI/KT.
Koedinienr Hebe3nekn (KHeO.) BaKKMX MeETaliB y OBOYAX PO3PAXOBYBAIH 32
(hopmynoro:

K(ue6.) = Cp/TJK

e Cp — xoHLIeHTpanis 3a0pyJHEHHsS PedOBUH y oBouax, Mr/kr; I'JIK — rpaHuuHO
JorycTuMuit koedirienT y oBouax 3rigHo JICTY 3233-95 YacHuk cBixuid [5].

PesynbTaTn nocaimKeHb Ta OOrOBOPEeHHsSI. AHANI3 PE3yJbTaTiB TOCIIIKECHB
(Tabn. 1) mokasae, M0 yAOOpEHHS TPYHTIB aMiauHOK CEIiTPOI0, KaTieEM XJIOPUCTHM,
cynepgocdaTom IpOCTUM CHPHUSIIO HiIBUIIEHHIO BMICTY Y YacCHHUKY Kaamiro Ha 33,3%,
33,3%, 33,3% BIOIIOBIIHO.

Tabmuns 1
IHTeHCHUBHIiCTH HAKONMMYEHHS BAXKKUX METAJIB
Ta MiKpOeJIeMEeHTIiB y YaCHUKY, MI/KI

Hopmu Kangmiii Munk Mins

Minepanbhi BHECEHHS | DaKTHYHA ®dakTH4HA ®akTu4Ha
no0puBa noopuB, | gonuen- |IJK | konmen- |IJIK| konmen- | IIK

Kr/ra Tpauist Tpauist Tpauist

be3 ynoOpenHs - 0,03 0,03 4,52 10 1,43 5,0
AwmiadnHa cenitpa 60 0,04 0,03 4,75 10 1,50 5,0
Kaniit xnmopucruii 90 0,04 0,03 4,68 10 1,58 5,0
N, P, K, 60,60,90 004 003 403 10 1,33 50
%‘;ZIT’%‘I’CW 60 004 |003| 411 10 1,30 50

Hoicepeno: cghopmosano asmopom Ha 0CHOBI IACHUX OOCTIONCEHb MA PO3PAXYHKIE

BMICT LMHKY y YacHHUKY 3a yIOOpEHHs IPYHTIB aMiadHOIO CENITPOI0 Ta KalieM
XJIOPUCTUM TiABUIIUBCS Ha 5% 1 3,5% BIONOBITHO, a 32 KOMIUIEKCHOTO J0OpHBa
N, P, K, T2 cynepdocdarom npoctum Hapnaku sHusuecs Ha 10,8% 19,0% BinnosianHo.
YnoOpeHHs IPYHTIB aMiauyHOIO CEJITPOIO 1 KallieM XJIOPUCTUM CIPHSUIO MiJABUILEHHIO
BMICTY MiJii y yacHUKY Ha 4,8% 1 10,4% BiINoOBiIHO, TOJI 5K 32 yAOOPEHHS KOMILICK-
cHoro nobpusa N, P, K/ Ta numie cynepdocharom npocTim HaBNaKh 3HHKYBABCS Ha
7,0% 1 9,0% BiAmOBIIHO.

Bonnouac, He0OXiJHO BiIMITHTH, 110 BMICT KaJIMit0 Y YaCHUKY OyB BHII[UM 3a Tpa-
HUYHO JIOIyCTUMI KOHIeHTpawii Ha 33,3% 3a ymoOpeHHs IPYHTIB aMiaqHOIO CEIiTPOIo,
KaJlieM XJIOPUCTHM, KOMIUIEKCHOro moOpusa N P K, . cynmeppocparom mpoctum.
BwMicT iuHKY Ta Miji y 9aCHUKY 3a yIOOpeHHS I'PyHTIB OyB HIDKUH 332 TPAHUYHO JIOITY-
CTHMI KOHIICHTpAIlii. 30KpeMa BMICT IIMHKY 1 MiJli B YaCHHKY OYB HIDKYHM 32 TPAHHYHO
JOMYCTUMI piBHI BiANOBITHO 3a yHOOPEHHS IPYHTIB aMiadHOIO CENiTpoio y 2,2 pas3u
13,5 pasu, kaiiem xjopuctum y 2,1 pasu i 3,1 pasu, kommiekcnoro noopusa N P K,
y 2,51 3,7 pa3u ta cynepdocdarom npoctum y 2,4 pas3u i 3,5 pasu.

Xapaktepu3ytoun Koe(illieHT HAKOIMMYEHHS BAXKKHX METANIB y YACHUKY B 3aJI€XKHO-
cTi Bix ynoopensst (Tabi. 2) HeoOXiHO BIAMITUTH IEBHI OCOOIUBOCTI.

30kpeMa, Te o KoeilieHT HAKOMMYEHHSI KaIMiI0 B YaCHUKY BHPOILEHOMY 0€e3 YI0-

OpeHHs1 OyB HIDKYMM TMOPIBHSAHO 3 KOe(]iliEHTOM HAKOMMYEHHS I[bOTO X TOKCHKAHTa
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B aHAJIOTIYHII IPOAYKIIii 32 MiHEpaIbHOTO YIOOpEHHS (aMiauHa CeTiTpa, Kajii Xinopuc-

Thii, kommiekcue noopuso N, P, K, Ta cyneppocdar nmpocruit) y 2 pasu.

Tabmnurs 2
KoedinieHT HaKoNU4YeHHsI Ba:KKUX MeTaJiB i MikpoejieMeHTIB y YaCHUKY
Kagmiit Munk Mins
Hopmu E E E
i i P | > | > S| e | 2 =
MlHepaﬂBHl BHECCHHHA - E - § = ? 4 ; 4 E = g 4 E 4 E = ?
Ao0puBa a00pus, g =y g E|ZE g = § Z| 85 § =y ; E|2E
[} < <
= = =
be3 ynobpenns - 0,2 | 0,03 0,1 1,2 | 452 | 3,7 0,4 1,43 3,5
Amiadna 60 02 | 00402 | 12 |475] 39| 04 | 1,5 3,7
ceritpa
Kamii 90 02 [004| 02 | 1,2 46839 | 04 |1,58] 39
XﬂOpI/ICTI/II/I
N, P, K, | 60,6090 | 02 [004] 02 | 1,2 [403| 33 | 04 [133] 33
Cynepdocdar 60 02 (00402 |12 |411] 34| 04 |130] 32
TIPOCTHH

Hoicepeno: cghopmosano asmopom Ha 0CHOBI 8IACHUX OOCTIONHCEHb MA PO3PAXYHKIE

KoedimieHT HaKOMMYCHHS IIMHKY B TOJIOBKAX YaCHUKY BHPOIICHOMY 0€3 yIoOpeHHS
OyB HW)KYMM TOPIBHAHO 3a yAOOpPEHHs aMia4HOIO CEeNITPOI0 Ta KalliEM XJIOPUCTUM
y 1,05 Ta 1,05 pasu Ta BUIMM HiX 32 y100peHHs KOMILIEKCHUM Jlo0puBom N P K 'Ta
cynepdocdarom mpoctum y 0.8 ta 0,9 pa3iB BiAMOBITHO.

[ITomo xoedimieHTy HAKOMUYEHHS MiJi, CIiJ] BIAMITHTH 110, KOE(]II[iEHT HAKOMH-
YEeHHS JAHOTO EIEMEHTY Y TOJIOBKAaX YaCHUKY BHPOIIECHOTO 0e3 yI0OpeHHs OyB HIDKIUM
HiX 32 yTOOPEHHS aMiaqHOIO CEJIITPOIO Ta KamieM xyopuctum y 1,05 Ta 1,1 pa3u Biamo-
BiHO. 3a ynobpenns komruiekcuum nobpusom N P, K/ Ta cynepdocdarom npoctum
BMICT y TOJIOBKaX YacHHUKY Mifi OyB BummM y 0,94 ta 0,91 pasu, mopiBHIHO 3 BapiaHTOM
0e3 ymoOpeHHsI.

Pesynbratu ocnigkeHs 3 BUBYEHHS Koe(ilieHTy HeOe3MeKr BaXKKUX METaliB y yac-
HuKky (Tab:. 3) moka3anu MeBHUN BILUTMB MiHEPAJILHOTO YI0OOPEHHS Ha IPYHTH. 30KpeMa
YIOOpEHHS IPYHTIB aMiaqyHOI0 CENITPOIO, KATIEM XJIOPUCTHM, KOMIUIEKCHIM JOOPUBOM
N60P60K90, cynepdocharom npocTuM koedilieHT HeOe3MeKH KaJMilo MiJIBUIIMBCA Ha

3,3%. BusBieHO mepeBUINEHHS TPAHUYHOTO MOKa3HHUKa KoedinieHTy Hebesmeku 1,0
o kagmiro Ha 33,3% 3a ymoOpeHHS IPYHTIB aMiagHOIO CENiTPOIO, KallieM XJIOPUCTUM,
KOMILJIEKCHUM JI00pHBOM Neopsngo’ cynep(bocq)aTOM TPOCTHM.

KoeoimienT HeOe3nekn NUHKY 1 MiJli y YaCHHKY 3a MiHEPaJIbHOTO yz[o6peHH;1 HE
MEepeBHINYBaB rpaHngHuid nokasHuK 1,0. Tak, 3a ymoOpeHHs IPYHTIB aMiadyHOIO celi-
Tporo koedilieHT Hebe3neku IMHKY 1 MiJli y YaCHUKY OyB HIDKYMM 33 TPAaHUYHO JIOTY-
ctumuit mokasuuk 1,0 y 1,5 pasu i 3,3 pasu, kaniem xnopuctum y 2,1 pasu i 3,2 pasmy,
KOMIUTIEKCHUM JToOpHuBOM y 2,5 pasi i 3,8 pasu Ta cynepdocdarom npoctuM y 2,4 pasu
13,8 pazu.

KoedimienT Hebe3mekn MHKY Ta Mijli y YaCHUKY OyB BHIIMM BinnoBinHo Ha 4,4%
i 7,1%, 3a ymoOpeHHs IPYHTIB aMiaqHOIO celiTporo Ta Ha 2,2% i 10,7%, 3a ymoOpeHHs
KaJlieM XJIOPUCTHUM, IIOPIBHSIHO 3 BapiaHTOM 0e3 yoOpeHHsI.
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Tabmurs 3
KoedinienT HeGe3nmexn BaKKUX MeTAJIB i MiKpoeJieMeHTIB y YaCHUKY
Kagmiit unk Mine
MinepanbHi BE:ciﬁzu = § - 2 . § 7 . 5
P FE| w |SE|EE| 2 |SE|FE| ¢ |8
Jo0puBa mobpus, | 2 =| X (88| 28| X |2a|2E| X |23
s | 28|28l ~ |g8|Z8| = |28
Kr/ra =] ? oA -2l oA - L
= = =
bes
- 0,03 | 0,03 1,0 | 4,52 10 0,45 | 143 5 0,28
YnobpenHs
Awmiadna 60 0,04 | 0,03 | 1,33 [475| 10 | 047 | 1,5 | 5 |030
Cemitpa
Kaniii o 90 0,04 | 0,03 | 1,33 | 4,68 10 0,46 | 1,58 5 0,31
XJIOPUCTUHN
N60 P60K 60,60,90 | 0,04 | 0,03 | 1,33 | 4,03 10 0,40 | 1,33 5 0,26
Cynepocdar 60 0,04 [ 0,03 | 1,33 | 411 | 10 | 041 ] 130| 5 |026
MPOCTUI

Joicepeno: cpopmosarno agmopom Ha OCHOBI IACHUX OOCTIONCEHb MA PO3PAXYHKIE

3a yz[o6peHHsl IPYHTIB KOMIUIEKCHUM )106pI/IBOM N, P, K, koedinient nebesnexn
IIUHKY 1 Migi OyB HIDKYnM BinnosinHo Ha 11% 1 7,1%, Ta cymepdocdarom mpocTuM Ha
8,8% 17,1%, mopiBHAHO 3 BapiaHTOM 0€3 YIOOpEHHSI.

BucHoBku i pexkomengauii. 3a pe3yasTaToM JOCHTII)KEHb BCTAHOBJICHO TEPEBU-
IICHHS TPAHUYHO JOMYyCTUMOI KOHIICHTpAIIii Ka/JIMit0, IIMHKY Ta Mifl Y YaCHUKY COPTY
Jlrobamma 3a ynoOpenHs IpyHTiB amiauoro cenitporo (N ), kamiem xmopuctum (K, ),
KOMIIJIEKCHUM J0OpHBOM (Nbo Koo cynepq)ocq)aTOM MPOCTAM (P,,)-

YnoOpeHns rpyHTiB aMiaunoro cenitporo (N, ) Ta Kamem XJIOpHCTHM (K,,), xomr-
JEKCHUM JOOpPHBOM (N60 o 90) Ta cynep(bocq)aTOM CIPUSIIO TiIBUIIECHHIO HAKOIIHU-
YCHHS Y YACHUKY IIMHKY 1 MiJi HOplBHHHO 3 BapiaHTOM 0Oe3 YIO0OpeHHSI.

[TepcieKTHBOIO MOAANBINNX OCTIHKEHb € BHBYCHHS ONTHMAIBHOTO CIIiBBiIHO-
IICHHS a30TY, (hochopy 1 KaTio 1010 OTPUMAHHS YaCHHUKY 3 HAWHMKYUM BMICTOM BaK-
KHX METaJiB Ha CIpUX JICOBUX I'PyHTax B yMoBax JlicocTemy npaBobepexHOTro.
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EFFECT OF BIOLOGICAL PROTECTION OF PEPPERMINT
ON PRODUCTIVITY AND YIELD OF ESSENTIAL OILS

Poberezhskyi O.R. — Postgraduate student at the V.F. Peresypkin
Department of Phytopathology,
National University of Life and Environmental Sciences of Ukraine

Peppermint is one of the most promising essential medicinal crops for universal use in
medicine and the food industry. Essential oil is contained in all above-ground organs of the
plant: leaves (from 2 to 4%), inflorescences (4—6%), stems (up to 0.3% of the mass of dry matter).

To increase the productivity of peppermint and the yield of essential oils, it is necessary to
apply protective measures that limit the spread and development of plant diseases.

In Ukraine, recently, mainly breeding works of peppermint, research of quantitative and
qualitative composition of essential oil of breeding samples of peppermint after application of in
vitro technology were carried out. The world knows the use of various technological techniques
in the cultivation of peppermint, namely the influence of mineral fertilizers and the planting
season.

The purpose of our research was to establish the effect of biological plant protection products
(Fitocid®-r, MykoHelp®-r, FitoHelp®) against peppermint diseases on the structural parameters
of mint raw materials and the yield of essential oils.
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Experiments were conducted during 2021-2023. in the conditions of the educational and
scientific laboratory of NULES of Ukraine on mint varieties: Posulska linaloolna and Chornolista.
Extraction of essential oils was carried out in the laboratory of floral and decorative and
medicinal plants of the Institute of Horticulture of the National Academy of Sciences of Ukraine.

Treatment with the drugs Fitotsid R (15ml/51), MycoHelp (20g/101), FitoHelp (15mi/10])
was carried out by spraying on the growing plant, in the phases: appearance of new leaves,
appearance of new leaves, full branching, full budding in 3- oh multiple times.

Treatment with biological preparations showed a positive result in the protection of plants from
pathogenic agents, and affected the growth of crop biomass. FitoHelp was the best in increasing
the biomass of Posulska linalool mint. From the plots of the first year of research (2021), 13.0 t/ha
of green mass was collected, which is 2.7 t more than the control. In 2023, the mass was 33.2 t/ha,
which is 7.7 t of green mass more than the control plots. Less effective MykoHelp, with a biomass
of 11.3 t/ha in 2021 to 27.5 t/ha in 2023. Plots treated with Phytocid P had a biomass increase
of 11.9 t/ha in the first year, which is 1.6 t more than in control areas. The increase was 0.2 t of
yield in the third year of research compared to the control. At the second slope, all drugs affected
the growth of peppermint biomass, in accordance with the control. FitoHelp had the best effect,
9.0-21.3 t/ha, MycoHelp 9.0-21.5 t/ha, and Phytocid P 6.7—17.7 t/ha of green mass.

The yield indicators of the Chernolista variety compared to the Posulska linaloolna variety in
our experiments were lower. All studied biological preparations affected the growth of biomass.
FitoHelp turned out to be the most effective: 4.4 t/ha in 2023. to 10.5 t/ha in 2022. MicoHelp:
3.3 t/ha in 2023 to 8.7 t/ha in 2022. Phytocidal P amounted to 3.4 t/ha in 2023, the largest mass
in 2022 with a mass of 8.2 t/ha. During the second cutting, FitoHelp amounted to 2.0-7.3 t/ha of
green mass; MycoHelp 2.6—6.2 t/ha; Phytocid P from 2.9 to 5.2 t/ha of green mass.

In addition to studying the effect of biological preparations on the structural indicators of
peppermint productivity, we also noted their effect on the release of essential oils from air-dried
plant mass. Thus, the yield of essential oils on the Posulska linalool mint variety under the
influence of MycoHelp was from 14.1 ml/kg in the second cut in 2023 to 18.4 ml/kg in the first
cut in 2022. Phytocid P — 12 was less effective, 9 ml/kg in the first crop of 2023 to 19.5 ml/kg
in 2022. PhytoHelp showed results of 10.4—18.2 ml/kg. The yield of essential oils of the Black
Leaf variety was: FitoHelp 9.9 ml/kg to 12.5 ml/kg. MycoHelp and Fitotsid P showed slightly
lower oil yield results from 9.6 ml/kg in 2023. to 13.2 ml/kg in 2021. and up to 13.2 ml/kg in
2022, respectively.

As a result of studies conducted to study the effect of biological protection of peppermint
against diseases on the productivity and yield of essential oils, we can recommend the drug
FitoHelp, which proved to be the most effective for increasing the biomass of mint raw materials
and the yield of essential oils.

Key words: peppermint, biological preparations, medicinal plants, productivity, essential oils.

Iobepesccokuii O.P. Bnaue 6ionoziunozo 3axucmy m’amu nepyesoi Ha nPOOyKmMUGHicHb
ma euxio eghipnux onii

M’sama nepyesa € naiibinoui 3 nepcnekKmMusHUx eQipHO-TKAPCLKUX KYIbMYP YHIBEPCATbHO20
BUKOPUCMAHHA Y MeOUYUHi ma xap4oeil npomuciosocmi. E¢ipua onis micmumuca y 6citl Hao-
3EMHUX Op2aHax pocaunu: aucmrax (8io 2 0o 4 %), cyysimmsx (4—6 %), cmebnax ( do 0.3 % 6io
Macu cyxoi pedosuHu,).

s 30invuentss npooyKmueHocmi M ’simu nepyesoi ma 6uxody epipHux onitl apmo 3acmoco-
8Y6aMuU 3aX00U 3AXUCMY, WO OOMENCYIOMb NOWUPEHHS MA PO3BUMOK X60POO POCTUH.

B Vkpaini, ocmannim uacom, npoeoounucsa nepesadcHo cenekyiiuni pooomu m’smu nepyeeoi,
00CNIONCEHHS KITbKICHO20 MA AKICHO20 CKIA0Y eipHOi oNil cenekyiliHux 3pasKie m’amu nepye-
601 niciA 3aCMOCYBAHHS MEXHONO2IL in Vitro. Y ceimi 6i00Mo 3acmocy8ants pi3HUX MEXHON02i4-
HUX NPULOMI NPU 8UPOWYBAHNT M MU NePYe6oi, a came 6Nau6 MiHepaIbHUX 00OPUS Ma Ce30HY
HOCAOKU.

Memoro nawiux 0ocriodxcens Oyn0 6CManO8UMU 6NAUE DIONOSTUHUX NPENAPAMIE 3aXUCTY POC-
aun (Dimoyuo®-p, MixoXemn®-p, @imoXein®) 6i0 x60pob m’amu nepyedoi Ha cMpyKmypHi
NOKA3HUKU CUPOBUHU M SIMU A 8UXIi0 eQipHUX Onill.

Hocniou nposoounucey npomsicom 2021-2023 pp. 6 ymo8ax HaA8YaIbHO — HAYKOBOI 1abopa-
mopii HYBill Yxpainu na copmax m’amu: Ilocynecovka ninanoonvua i Yopnonucma. Budinenns
eiprux oniil 30itichiosanu y 1a60pamopii KeImKo80-0eKOPAMUBHUX i TIKAPCbKUX pocaun Tnemu-
mymy cadienuymea HAAH Yxpainu.
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O6pobky npenapamamu @imoyud P (15 mn/5 1), MikoXenn (202/10.1), @imoXenn (15ma/101),
30ILUCHIOBAIU MEMOOOM OONPUCKYBAHHAM NO 8e2emYIouiil POCIUHI, Y (azax: nosea HOGUX IUCH-
Ki6, NO6A HOBUX TUCMKIB, NOGHE 2ATLYHCEHHS, NOBHA OYMOHI3ayis 3a 3-0X KpAmHOI NO8MOPHOCHII.

0Obpobka bionpenapamamu NOKA3A1a NOSUMUSHUL PE3VIbINAM 8 3AXUCTMI POCIUH 8i0 namo-
2eHHUX 30YOHUKI8, ma enaunyia Ha npupicm 6iomacu Kyremypu. @imoXenn 6iosnauuscs naii-
Kpawe Ha npupicm Oiomacu m’amu copmy Ilocyrbcoka ninanoonvha. 3 0inAHOK nepuio2o poxy
Oocrioacenv (2021 p.) sibpano 13,0 m/za 3enenoi macu, wo na 2,7 m binbwie 3a KOHMPOTb.
B 2023 poyi maca cmarnosuna 33,2 m/2a, wo 6invuie 8i0 KOHMPONbHUX OLIAHOK HA 7,7 M 3e1eHOi
macu. Menw diecsui MixoXenn, 3 6iomacoro 11,3 m/za 6 2021 poyi 0o 27,5 m/za 2023 p. Jinauku
06pobneni @imoyudom P manu npupicm biomacu 11,9 m/za nepwozo poky, wo na 1,6 m oirviue
HidHIC Ha KonmponbHux oinanxax. Ipupicm cmanosus 0,2 m epoocatinocmi 3a mpemitl pix 00ci-
Ooicenb y NOpieHsHHKI 3 Koumponem. Ilpu Opyeomy yKoci 6ci npenapamu 6nau6aIu Ha npupicm 6io-
macu m’amu nepyeeoi, 8ionosiono 0o konwmponr. @imoXein nodise natikpawe, 9,0-21,3 m/za,
MixoXenn 9,0-21,5 m/za ma @imoyuo P 6,7—17,7 m/ea 3enenoi macu.

Tlokasnuxu epodcatinocmi copmy Yopnonucma y nopienauni 3 copmom Ilocynvcoka aina-
JI00NbHA 8 Hawux docaidax 6ynu Hudxcuumu. Bcei docniosxcysani bionpenapamu 6niunyiu Ha
npupicm biomacu. Haubinow Oiceum sussuscs @imoXenn: 4,4 m/za ¢ 2023 p. 0o 10,5 m/ea
2022 p. MixoXenn: 3,3 m/ea 6 2023 p. 00 8,7 m/ea 6 2022 p. @imoyuod P cmanosus 3,4 m/ea
6 2023 p. naubinewy macy ¢ 2022 p. 3 macow 8,2 m/za. 3a opyeoeo yxocy @imoXenn cma-
noeus 2,0—7,3 m/ea zenenoi macu; MikoXean 2,6—6,2 m/2a; @imoyuo P 6io 2,9 0o 5,2 m/za
3enenoi macu.

Oxpim eusuenns 6naugy 0Oionpenapamie Ha CMpPYKMypHi ROKAZHUKU YPOICAUHOCMT M Smu
nepyesoi, Hamu MaKoxdc 8iOMiveHo ixX Ois Ha 6uxio0 eipHuX onill 3 NOBIMPSAHO-CYXOI POCTUHHOL
macu. Tax, euxio egpiprux onivi na copmi m’simu Ilocynvcoka ninanoonsha 3a 0ii MikoXenny cma-
Hoeus 6i0 14,1 ma/ke 6 dpyeomy yrocy 2023 p. do 18,4 mn/xe nepwuii yxic ¢ 2022 p. Menw dicgum
susasusecsi Dimoyuo P — 12,9 mn/ke 6 nepuiomy yxocy 2023 p. 0o 19,5 ma/ke 6 2022 p. @imoXenn
nokazag pesyromamu 10,4—18,2 ma/ke. Buxio eghipnux oniii copmy Yopnorucma cmaumosus:
DimoXenn 9,9 ma/ke 0o 12,5 ma/ke. MixoXenn ma @imoyuo P nokaszanu 0ewo Huxicui pesyiv-
mamu 6uxody oniii 6i0 9,6 mu/xe y 2023 p. 0o 13,2 ma/ke 6 2021 p. ma 0o 13,2 mn/xe ¢ 2022 p.,
8I0N0GIOHO.

B pezynomami npogedenux O0ocniodicensb 3 6uGUenHs GNAUBY OION02IUHO20 3aXUCHY M SImu
nepyesoi 6i0 X60pob Ha NPOOYKMUBHICIb MA BUXIO ePIPHUX Ol MU MOJCEMO PEKOMEHOY8AMU
npenapam @imoXenn, Axuu euasuscs Haubitbwl diceum 0 30inbuenHa npupocmy diomacu
CUPOBUHU M 'SMU MA 8UXOOY eIpHUX ONTL.

Knrouoei cnosa: m’sma nepyesa, bionpenapamu, 1iKapcokKi pOCIuHU, 8pOdCAliHicMb, eipHi
onii.

M’sita mepuieBa € HAHOUTBII 3 MEPCIIEKTUBHUX e(ipHO-IIKAPCHKUX KYIBTYp YHi-
BEPCAILHOTO BUKOPHCTAHHSA y MEJMIIMHI Ta XapuoBiil MPOMHUCIOBOCTI. EcpipHy OJTi10
1 IpoayKTH nepepo61<1/1 3 Hel BUKOPHCTOBYIOTH Y (bapMaueBTHqu xapqOBm napoy-
MEPHO-KOCMETHYHIH, MI/IJIOBapHII/I Ta JIIKepo-TopiTyaHiit mpomucioBocti. [1; 5, c. 27].

®dapmakooriyHa MiHHICTh M’ ATH EepIIeBOT 00yMOBIICHA IIEPEBaKHO KOMITOHEHTAMHU
e¢ipHoi omii, 3 IKUX HAHOLIBII BUBYEHHUM SIBIISIETHCSI MEHTOL. MEHTOM BOJIO/IE CIIa3MO-
JTITUYHUOIO, IPOTU BUPA3KOBOIO 1 IIUTONPOTEKTOPHOIO Ji€r0. M’STHA OJTist MICTUTh MEH-
tox (41-92 %), menToH (9-25 %), nmiHeH, TIMOHEH Ta 1HII PEYOBUHH, TAKOK (PEHOIBHI
CIIOJIyKH 3 aHTHOKCHAAHTHUMH BIaCTUBOCTAMHU. EipHa o71ist MicTUTBCS y BCil Hag3eM-
HHUX OpraHax POCIMHH: JUCTKAX (Bix 2 1o 4 %), cyusiTTax (4—6 %), crebmax (mo 0.3 %
BiJ Macu cyxoi pedyoBuHn) [1; 6, c. 550].

s 301bIIeHHS. MPOAYKTUBHOCTI M’ATH MEPILIEBOT Ta BUXOMy e(dipHUX OJiii BapTO
3aCTOCOBYBATH 3aXONU 3aXHCTY, II0 OOMEXKYIOTH IOIIMPEHHS Ta PO3BHTOK XBOPOO
pOCHHUH.

AHaji3 ocTtaHHIX gociaigxkedb i mybGuikaunii. B Ykpaini, octaHHiM 4yacom, mpo-
BOJIWUTHCSL TIEPEBAKHO CENeKIiiHI poboTn M’sTH mepreBoi, Tak Illemynpko JLII. Ta
Kyuenko H.I. cTBopmiin HOBI yKpaiHCBKi COpPTH M SITH TieplieBoi: 3araaka, JlybeHuaHka,
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Mawma, Yopronucta, [Tocynbcpka NiHaIOONBHA, SKi BIA3HAYAIOTHCS MOPO30CTIHKICTIO,
BHCOKOIO YPOXKalHICTIO Ta BMicTOM eipHUX omii [4, c. 161].

Komomienp 1O.B., TanankoBa-Cepena T.€. Ta llIkonuuchkuii €.0., 10CHi AT KiJTb-
KiCHUH Ta SIKICHHUH ckiaj edipHOI ofii CeNeKIiHMX 3pa3KiB M’SITH MEpIEeBOi Micis
3aCTOCYBaHHS TEXHOJOTII in vitro (KJIOHAIBFHOTO MIiKPOPO3MHOKEHHSI METOJOM KYIIb-
TYpH 130JIb0BaHUX TKAHHH 1 OPTaHiB in vitro). 3a IXHIMH pe3yJIbTaTaMu KiIbKIiCTh edip-
HO{ OJIi1 Ta MEHTOJIy B pe3yJbTaTi KJIOHAIBHOTO PO3MHOKECHHS BiJIMOBIJIA€ €BPOIICH-
chKill (apmaxkorei [3, c. 220].

3acTtocyBaHHS Pi3HUX TEXHOJIOTTYHUX NPUHOMIB U BUPOILYBaHHI M’ SATH MEPLEBOT
BUCBITIIEHH] B poboTax Pobepra Ilikamis, Maypo MapotTi Ta iHIIi, SIKi BUSBHIIH BIUIHB
Ha ckyaj eipHOi omii M’SITH MiHEpaIbHUX JOOPUB Ta cCe30HY mocanku [7, ¢. 125-129].

Haxxans, HegocrarHbo iH(OpMaIiii, no A0 O10JOTIYHOTO 3aXHUCTy JIKAPCHKUX POC-
JUH Big XBOpoO, B TOMY YHCII M’STH mepueBoi. JloCHi/pKeHHS B IbOMY HAalpsSIMKy
JIAI0Th 3MOTY OTPHMYBATH OLIBIII AKICHUHN 1 YUCTHI IPOIYKT JIKApChKO1 CHPOBUHH TSI
(hapmakorei.

ITocranoBka 3aBaaHHs. J{oCTiANTH i BCTAHOBUTH BIUIMB 0i0JIOT1YHHX IpemapaTiB
3axucty pociut (Ditorua®-p, MikoXenn®-p, @iroXenn®) Big XBopoO M’ATH HepIeBOl
Ha CTPYKTYPHI MOKa3HUKU CUPOBHHHU M’ ATH Ta BUXiJ e(ipHHUX OMii.

Jocnian nposoxunuck npotsirom 2021-2023 pp. B yMOBax HaBYaJIbHO — HAyKOBOT
nabopatopii «JleMoHCTpaIliiiHe KOJIeKIliHHEe TN CUThCHhKOTOCTIONAPCHKUX KYIBTYp»
HauionansHoro yHiBepcutety 6iopecypcis i npuponokopuctyBanus (HYbill) Ykpainu
Ha coprtax M’atu: Ilocynbcrka miHanoonsHa 1 YopHomnucra. Bupinenns edipaux omii
3MIACHIOBAJIN Y JIabOpaTopii KBITKOBO-JCKOPATHUBHHX 1 JTIKAPCHKUX POCIHH [HCTUTYTY
caniBaunrea HAAH VYkpainu.

O06pobky npenaparamu ®itorma P (15 ma/5 1), MikoXenn (20 1/10 1), ditoXenm
(15 ma1/10 1), 3nivicHroBasM B miepion Beretaii 2021-2023 pp. MeTomoM o0NIpHCKYBaH-
HSAM poOOYOro po3uuHY IO BEreTyIOUild POCIHHI, KOXXHOTO POKY MPOBOIUIOCEH 5 00po-
0ok y (azax: mosiBa HOBUX JIMCTKIB, M0sBa HOBUX JIUCTKIB, IOBHE TaTy>KCHHSI, TIOBHA
OyToHi3allis, 3a 3-0X KpaTHOI MOBTOPHOCTI.

[Tiguac BererauiifHOro mepiogy Ha M’SATI MpoOBOAMIM 1Ba ykocu. Ilepmmii ykic
y ¢a3y kiHeub OyTOHi3aIlil — movyarok nBiTiHHsA. CKOLTYBaHHS POCIIMH BiJIOYyBa€ThCs Ha
Bucoti 10—15 cM Bix moBepxHi IpyHTy. Jpyruii ykic y I-11 mekani >koBTHsI.

CupoBuHy po3kiananu mapom 7—10 cM y mpoBITpIOBaHOMY MicClli, YHUKAIOUH MPS-
MOTO TOTPAIUITHHS COHSYHOTO cBiTia. [limyac miAB’sUTFOBaHHA OTPHUMYEMO CHPEIlb
M’aTH 3 Bororictio 55 % (Puc. 1).

3 MeTOI0 OTpUMaHHA e(hipHUX OJIilf 3 CHPOBUHU M SITH NEPLEBOi BUKOPUCTOBYBAIIU
TUCTIIIATOpP THUIYy ajaMmOiK. PocimHy Macy 3aBaHTa)XyBasid B KOJIOHY U CHPOBHHH,
KOTpPY BCTaHOBIIIOIOTH HaJ meperonnM Kyoom. [lapa mpoxomstau kpi3b Hel 3aXOILTIOE i3
c000I0 JIETKI KOMITOHEHTH e(ipHO] oii. 3a Temmnepatypi 60°C yTBOPIOETHCS KOHJICHCAT,
nocsirayBmy Mitkun 90°C BuniisieTbes edipaa omist (Puc. 2) [2, c. 23].

PesyabraTn gociaimkenb. Briponosx 2021-2023 pp. AoCHiaHI AUISHKA M’STH TIep-
ueBoi coptiB [locynbchbka niaHonooMbHa Ta YopHomucta, oOpobmatoBanu Oiompenapa-
tamu: @itonmn P, MikoXenn ta ®itoXenmn mo BereTyroudil YaCTHHI POCIIMH Y (a3ax
MOSBU HOBUX JIMCTKIB, TIOBHE TaITy)KCHHS, IIOBHA OYTOHI3allis, 3 METOK KOHTPOIIO
MOIIUPEHHS Ta PO3BUTOK XBOPOO, SIKi CYTTEBO BIUIMBAIOTh HA TOKA3HUKH MPOTYKTHB-
HOCTI M’SITH TIEPIIEBO].

OO6pobka OiompemapaTamMyl TOKa3ana MO3UTUBHHUN PE3yibTaT B 3aXUCTI POCIUH
BiJl MATOTCHHUX 30yIHUKIB, Ta BIUIMHYJA Ha NpupicT 6iomacu KynbTypu. ditoXenn
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BiJI3HAYMBCS Halkpame Ha mpupicT Oiomacu M’saTu copry Ilocynbchka JiHamo-
OJIbHA. 3 MUISHOK Mepmoro poky mociimkers (2021 p.) 3i6pano 13,0 1/ra 3eneHoi
MacH, mo Ha 2,7 T 6inbine 3a KoHTponb. B 2023 poui maca cranoBmia 33,2 T/ra, mo
OinpIIe BiJi KOHTPOJBHHUX AUISHOK Ha 7,7 T 3esneHoi Macu. MeHmn nieBuit MikoXenr,
3 6iomacoro 11,3 t/ra B 2021 poui mo 27,5 1/ra 2023 p. Jlingaku o6podneHi diToru-
noM P mamu mpupict 6iomacu 11,9 T/ra mepmioro poky, mo Ha 1,6 T O6iybmie Hixk Ha
KOHTpONBHUX AinstHKaX. [Ipupict ctanosus 0,2 T BpoxxafHOCTI 3a TpeTiil pik gocii-
JOKEHb yV TIOPIBHSHHI 3 KOHTposieM. IIpu Apyromy ykoci BCi mpemapaTd BIUIMBAJIH
Ha IpHUpicT OioMacH M’SITH NMEPLEBOi, BIAMOBIIHO 10 KOHTpoiro. DiToXenm nofiss
Halikpame, 9,0-21,3 1/ra, MikoXenn 9,0-21,5 1/ra ta ®itonua P 6,7-17,7 1/ra
3enenoi macu (Tabm. 1).

Puc. 1. 3axnadanmusa cupogunu m’amu nepyesoi Ha npocyuty8aHHsl
(Incmumym caodisnuymea HAAH Ykpainu, nabopamopis K6imrko8o-0eKopamusHux
i IIKAPCHKUX pocaum)
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Puc. 2. Jucmunamop muny aramobix (Incmumym caoienuymea HAAH Yrpainu,
1abopamopist K8iMmKo80-0eKOPaAMUGHUX I TIKAPCLKUX POCIUH)

Iokasnukn BpoxaliHOCTI copry YopHommcra y mHOpiBHAHHI 3 coproM [locynb-
ChbKa JIiHAIOOJNBbHA B HAamMX Aochigax Oynu Huxuumu. Bcel gocmimkysani Oiompena-
patu BILTMHYIIK Ha nipupict Giomacu. HaiiGunem mgieBuM BusBuBcs @itoXen: 4,4 1/ra
B 2023 p. mo 10,5 1/ra 2022 p. MikoXemn: 3,3 1/ra B 2023 p. 10 8,7 t/ra B 2022 p. ®ito-
uua P cranoBus 3,4 T/ra B 2023 p. Halibinbiry Macy B 2022 p. 3 Macoto 8,2 1/ra. 3a apy-
roro ykocy ®@itoXenn craHoBuB 2,0-7,3 1/ra 3enenoi macu; MikoXenn 2,6—6,2 T/ra;
®ditorua P Bix 2,9 no 5,2 1/ra 3enenoi macu (Tabn. 2).
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Tabmums 1
Bpoxaiinicts copty M’situ [locynabebka Jinanoonasna (HHJI «/lemoncTpaniiine
KoJIeKUiliHe moJie ciibebkorocnogapeskux KyJasTyp» HYBIll Ykpainu)

2021 2022 2023
:s E: :5 E: :S E:
. £E g £E g zE E
Hinsmkn | 5 5| 2| 5 = |2 55 |8 B3 |2 5 K X B |
ISy - = = - 5 = - s - 8 - = = -
< 9| > o E | < 9 > sl > < 2 > 5 E >
- K - S [
s = s s = s s = g
=] o =] < =} [
[=-] [==] [=-]
10,3 + 35+ 12,5+ 33+ 25,5+ 83+
Kowrpoms 1056 13 1 033 | 2] os0 |[*] o022 |7] oma [3] o2 |3
. 11,9+ 36+ 14,0 £ 4,6 + 25,7+ 9,0 +
PiromnnP | o' 1S | g5 B3] 043 [P o020 O] 102 4] o33 |4
. 11,3+ 35+ 148 + 51+ 275+ 9,1+
MioXemn | oo | S 1 045 | B3] 067 2] o036 |7] 135 2] o037 |*
. 13,0+ 39+ 155+ 5,6 £ 332+ 11,4+
PiroXemn | 0o | 61 009 [ B 057 || o022 [ 13 | Y| oes |©
Jpnyram ykic
55+ 17+ 93+ 3,1+ 16,7+ 58+
Kowrpoms | oy | 41 o0a [ 8] 033 |4 o022 |7] oa || os7 |10
. 6,7+ 2,5+ 10,6 + 35+ 17,7+ 6,7+
PiromnnP | 4 1 61 oua 1O 033 |3] oue 2| oas 3] o037 |©
. 9,0+ 3,0+ 12,1+ 45+ 21,5+ 8,0+
MikoXem | 5o | 71 020 |71 079 |7] o020 |7 160 || o037 |*
. 9,0+ 28+ 12,4+ 45+ 213+ 8,5+
PiroXemn | g5 | 2 020 [N 057 |°| oaa [P| 112 P o028 |°

THoxubxa pesyromamise 0ocniodicens 3naxooumscs 6 mexcax +0,22 — +1,43 y eapianmax
neputozo yxocy i +0,14 — +1,60 — dpyeozo, xoeghiyienm eéapiayii 6i0 3 do 13 % i 6i0 2 0o
11 % 6i0nosioHo, wo ceiduums npo 00CMOGIPHICMb OAHUX.

OkpiM BUBUEHHSA BIUIMBY OiompernapariB Ha CTPYKTYpPHI HOKa3HUKH YpPOXKaHHOCTI
M’SITH TIEepLeBoi, HAMH TaKOX BiAMIUCHO iX Aisf Ha BHUXix eipHUX Ol 3 MOBITpPS-
HO-cyXxoi pociiMHHOT MacH. Tak, BUXiI eQipHHX oJii Ha copTi M’saTH [locynbchka
niHajoosbHa 3a aii MikoXenmy craHoBuB Bif 14,1 mi/kr B apyromy ykocy 2023 p. oo
18,4 mur/kr mepmwmid ykic B 2022 p. Menm aieBuM BusBuBcs @itouun P — 12,9 mu/kr
B mepmomy ykocy 2023 p. mo 19,5 mu/kr B 2022 p. ditoXenm mokazap pe3yiabTaTu
10,4-18,2 mu/kr. Buxin edipuux omiid copty YopHonucra cranoBuB: DitoXenm
9,9 ma/kr o 12,5 ma/kr. MikoXenn ta ®itonua P mokazanu aemo HWKYI pe3ylib-
TaTH BUXOAY oJIii Big 9,6 Ma/kr y 2023 p. no 13,2 mu/kr B 2021 p. Ta mo 13,2 mMir/kr
B 2022 p., Bignosiguo (Tao6m. 3).
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Tabmnurs 2

Bposxkaiinicts copty M’atu Yopnosmmera (HHJI «/lemoncTpaniiine kosiekuiiine
noJie ciibcbkorocnoaapebkux Kyabtyp» HYBIIl Ykpainn)

2021 2022 2023
Tinsmwn | S5 12| 2F |2 3% |2 2% || $F || 53 |8
& 5| | = = - & = N - 5= N -
BT aE |7 EE T 2|7 2|7 22|
=] [=2] [=-]
7.0+ 21+ 73+ 21+ 3,0+ 12+
Kowrporms | 550 | 31 022 [0 036 |2 o1 | 7] 020 [0 022 |18
. 77+ 23+ 82+ 30+ 34+ 12+
PiromanP | 545 161 000 |2 02 [P o042 [M] 0s0o |P| o024 [
. 8.4+ 24+ 8.7+ 3+ 33+ 1=
MixoXemt| 5 o> | 31 016 | 7| 020 || 022 |7 o6 || o016 |
. 93+ 2,6+ 10,5 + 3,6+ 44+ 16+
PiroXem | o> 121 016 | C| 037 |4 022 ] os7 | B oue |1
Jpnyran yxic
31+ 10+ 14+ 14+ 0,7+
Kommpoms | o0 | 7| oy [22[47%029) 6 | (0 15| (U (10] o |12
. 39+ 13+ 50+ 21+ 29+ 0.8+
Prrownn Pl o9 | 81 008 | O oaa || o020 [M] oas | 1] o016 |
, 30+ 12+ 62+ 22+ 2,6+ 11+
MikoXemn | (33 | 8 1 g0 [ 181 054 |7 022 [10] 020 | M| 008 |7
. 5.1+ 16+ 73+ 26+ 20+ 0,9+
@ivoXemn | 5y 131 02 | M| 02a [P 020 [M] 014 | 7| ona |16

THoxubxa pesynomamis 0ocaiodicenb 3naxooumscs 6 mexcax +0,16 — +0,57 y sapianmax
nepuiozo ykocy i +0,08 — £0,54 — opyeoco; koegiyienm eapiayii 6i0 2 0o 20 % i 6i0 7 0o
22 % 6i0nogioHo, w0 c8ioyums NPo OOCMOBIPHICMb OAHUX.

Tabmurs 3

Buxin edipaux oJiii M’saTi nepueBoi B Mul/kr (IHCTUTYT cagiBHUIITBA
HAAH Ykpainu, 1a0opaTopisi KBITKOBO-1eKOPATHBHHUX i JJIKapCbKHX POCJIMH)

Coptu M’ sTH
IMocyabcbka JiHaT00bHA YopHosucra
2021 2022 2023 2021 2022 2023
BapianTtu = = = = = =

= | E|E| E|E|E|E|E|E|E| E| E

g = g = g = = = g = g =

S|l g| 2| 8| S| E| 5| E| 5| E| 2| &

Z = = = = | g = | & = | 2 =
Konrpoins 13,3 (12,2 | 13,8 | 13,1 | 11,4 | 8,48 |1 12,8 (10,2 | 11,2 [ 10,6 | 6,6 | 4,5
Oirorug P 18,8 154 (19,5( 14,4 (13,4129 | 11,2 | 11,4 | 13,2 122|11,2| 9,6
MikoXenm 17,7 14,5 18,4152 (14,9 | 14,1 | 13,2 | 11,6 | 12,7 | 11,4 | 10,6 | 9,6
ditoXenn 16,2 | 13,3 18,2 (149 (13,2 (10,4 |12,5]10,4|11,9|12,6|124| 9,9
HIP, 2,6 | 1,52 2,72 | 1,01 | 1,56 2,74 0,94 |0,76 | 0,96 | 0,97 | 2,74 | 2,84
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BucHoBok. B pe3ynsrari npoBeneHUX MOCIiIKEHb 3 BUBYCHHS BIUIMBY 010JI0TiY-
HOTO 3aXUCTy M’SITH TIEPIEBOi BiJI XBOPOO HA MPOAYKTUBHICTH Ta BUXiJ ePipHUX OMil
MH MOXXEMO peKoMeHayBaTu mpemnapar OitoXenr, sIKUi BUSABUBCS HAHOLIBII TIEBHM
JUIs 301IBIICHHS IPHUPOCTY 610MacH CHPOBHUHH M’SITH Ta BUXOLy e(hipHUX OMiH.

CIIACOK BUKOPUCTAHOI JIITEPATYPH:

1 M’sara. ®apmanepruuna eanukiaoneais. URL: https://www.pharmencyclopedia.
com.ua/article/1525/m-yata

2 Meroauuni BKa3iBkH. J|0 BUKOHAHHS JIAOOpaTOpHUX poOiIT 3 aucruinIiHu «Tex-
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Climate change towards global warming is directing modern agricultural activities towards
the selection of drought-resistant crops that would solve the food problem. One of these crops is
millet — a leading cereal crop valued for its high nutritional qualities and export volumes, making
our country one of the top exporters. Millet is widely used to meet food needs, in the confectionery
industry, and for medicinal purposes. It plays an important role in feed and agrotechnical
significance. The largest millet cultivation areas are concentrated in Africa and Asia — 62.7%
and 35.2% of the total global area allocated to this crop. In Ukraine, there has been a significant
reduction in millet cultivation areas, but our country'’s share in the total cultivation areas of
this crop in Europe is quite significant — 16.4-30.1%. World millet production is characterized
by fairly high stability without sharp fluctuations over the years — 27.672—32.803 million tons
from 2000 to 2022. The largest millet producers in the world are India, China, and Nigeria.
Combined, these three countries harvested 126.039 million tons during the period 2015-2022,
accounting for 53% of global production. In Ukraine, the highest millet production volumes
were recorded in 2000 — 426.1 thousand tons, after which there was a significant reduction with
minimal values in 2017-2018 — 80.5—84.4 thousand tons. Despite this, Ukraine is among the
largest millet producers in Europe. The trend in the pre-war years shows that about a third of
the total millet production in Europe was concentrated in Ukraine. The average millet yield
in our country, starting from 2019, exceeds the yield levels obtained in various regions of the
world, including average global indicators. A comparative analysis with leading production
countries confirms that millet yield in Ukraine is significantly higher than in India and Nigeria
but significantly lower than in China. Therefore, the relevance of improving millet cultivation
technology in Ukraine becomes increasingly evident, and its resolution will increase yield levels,
improve product quality, reduce production costs, and strengthen Ukraine’s position in the
international agricultural market.

Key words: millet, millet flour, production volumes, crop area, yield.

Cuosnkina O.B., Ieanie M.O. Ilpoco: cyuacni mpenou ma nepcnekmueu eupooOHUYmMea

3minu knimamy y 6ix 2100a1bHO20 NOMENTIHHA CHPAMOBYIOMb CYHACHY A2POBUPOOHUYY Oisillb-
HiCMb HA 000IP NOCYXOCMITIKUX KYIbMYp, Ki 6 eupiutysaiu npodosoavyy npoonemy. o maxux
KYIomyp 8iOHOCUMbCA NPOCO — NPOGIOHA KPYN AHA KYIbmypd, AKY YIHYIOMb 3a GUCOKI XAPU08i
AKoCcmi i 3a 0OcA2amu ekchopmy sAKoI Hawla Kpaina 6xo0ums 6 mon aioepig-excnopmepis. Ilpoco
WUPOKO BUKOPUCTIOBYIOMb OISl 3A0060LEHHSL NPOOOBOILUUX NOMPED, Y KOHOUMEPCHKIU NPOMUC-
J060CMI Ma 8 NIKY8ANbHUX YinsAx. Bono eidiepac éaxcnuee kopmose ma azpomexHiune 3HA4eHHA.
Haubinvwi nocieni niowi npoca 3ocepedaiceno 6 Appuyi ma Azii — 62,7 i 35,2% 6i0 3aeanvhux
C8IMosuUx niouwy, 8ioeederux nio yro Kynemypy. B Ykpaini cnocmepicacmvca cymmese ckopouernms
NOCIBHUX NIIOW N0 NPOCO, NPOMe YACMKA HAWOI KpAiHU 6 3a2anbHUX NI0WAX NOCIi6 Yici Kyib-
mypu 6 €eponi € docums eazomoro — 16,4-30,1%. Ceimoge gupobHuymeo npoca 6i03Ha4acmovcs
0oCcUmb BUCOKOI CMAOBINbHICMIO Oe3 PI3KUX KoAusaus 3a poxamu — 27,672—32,803 man mouu 3a
2000-2022 pp. Hatibinbwumu supobruxamu npoca y ceimi € Inois, Kumaii ma Hizepisn. Cymapno
6 Yux mpvox Kpainax 3a nepioo 2015-2022 pp. siopano 126,039 miH MOHH, WO CMAHOBUMb
53% 6i0 ceimogoco supobuuymea. B Vkpaini maxcumanvui obcseu eupobnuymea npoca ciio
siozHauumu y 2000 p. — 426,1 muc. mouH, nicis 4oeo 6i00YI0Cs iX Cymmege CKOPOUEHHs 3 MiHi-
manoHumu sHavennamu y 2017-2018 pp. — 80.5—84.4 muc. monn. Hessadwcarouu na ye, Ykpaina
6X00UMb 00 Kpain — HaAtOIbUx 8UpPoOHUKIE npoca 6 €eponi. 3a meHOeHYieI0 00BOEHHUX POKIE
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OIU3bKO MpemunU 3a2anbHO20 UPoOHUYMEa npoca 6 €eponi 010 30cepeddicero came 8 Yxpaii.
Cepeonsi gpodcatinicms npoca 6 Hawii Kpaini, nouunaioyu 3 2019 p., nepesuwyye pisens ypodrcaii-
HOCMI, AKULL 00EPIHCYIOMb 8 PISHUX PE2IOHAX C8INY, ¥ MOMY YUCTI CepeOHbOCBIMOB NOKAZHUKU.
TopisHaneHuil ananiz 3 Kpainamu — nidepamu 3a 6UPOOHUYMBOM 3ACEIOUYE, WO BPONHCALIHICID
npoca 8 Ykpaini € 3nauno euwyoio, Hiowe 6 Inoii ma Hieepii, ane cymmeso nocmynaemvcs Kumaio.
Tomy akmyanvHicme npooremu 600CKOHAIEHHS MEeXHON02I] 6Upowysants npoca 6 Ykpaini cmae
6ce OibUL 04eBUOHOI0, A iT BUPIULEeHHS 00380UMb 30LILUUMU PDIBEHD YPOXICAUHOCTI, NOKPAUUMU
AKicmb NPOOYKYiLl, 3MEHWUMU SUMpamu Ha eUpoOHUYME0 ma nocurumu nosuyii Ykpainu na
MIHCHAPOOHOMY PUHKY AepapHOi npooyKyii.

Knrouoei cnosa: npoco, nuonsine 60poutno, 06caeu eupodHuYmea, naowji nocieig, ypoica-
Hicmb.

Problem statement. Climate change towards global warming significantly affects
the production of agricultural crops. A pressing issue today is the focus of the agri-
cultural sector on increasing the production of crops, taking into account the climate
changes that are occurring. Modern agricultural activities should be focused primarily
on selecting drought-resistant crops, especially those that would address the food prob-
lem associated with food shortages and insufficient caloric content. One such crop is
millet [1].

In arid regions of Africa and Asia, millet is a staple food for the population, as the
limited rainfall and low soil fertility make it impossible to grow other food crops there.
Millet is used to prepare various high-energy dishes rich in proteins, carbohydrates,
fats, minerals, vitamins, and bioactive compounds, which is particularly important in
countries with limited access to other products [2, 3].

In Ukraine, millet is a leading cereal crop valued for its high nutritional quality and
export volumes, making our country one of the top exporters. Due to global climate
changes and an increase in the number of dry years, interest in millet as a drought-re-
sistant crop has been growing in recent years. The position of this cereal crop in the
international agricultural market has also significantly strengthened, as noted by experts
from many countries worldwide [4—6]. Therefore, research on the beneficial properties,
current state, and prospects of millet cultivation is a relevant issue today.

Analysis of recent research and publications. Firstly, millet is valued for its high
nutritional quality. On average, it contains 12% protein, 81% starch, 3.5% fat, 1-2%
fiber, plenty of ash and trace elements, as well as vitamins B,, B,, B,, B,, C, PP, and
other physiologically active substances. In terms of protein content, millet cereal rivals
semolina and cornmeal. It surpasses barley, buckwheat, and rice cereals in fat content
and only lags behind oatmeal in protein content. Another advantage of millet cereal is
its quick preparation — boiling for 25-30 minutes is sufficient [7, §].

In the confectionery industry, millet flour is widely used — a valuable dietary prod-
uct that does not contain gluten and is used to produce pasta, various types of cookies,
pancakes, and puddings, as well as an additive in baking bakery products. Millet whole
grain flour with high fiber and protein content, balanced in essential amino acids, is
highly valued in the confectionery industry. Products made from this flour do not con-
tain gluten, have a golden color, oily texture, and high taste qualities [9, 10].

Consumption of products made from millet flour is beneficial from a therapeutic
point of view. Positive effects have been found in the treatment of diabetes, cancer,
and cardiovascular diseases [6]. Consuming millet naturally improves human health
(Figure 1) [11].

Millet plays an important feed role. Its grain and porridge are indispensable feed
for chickens. Feeding adult chickens with millet increases their egg production and
strengthens eggshells. Millet flour mixed with potatoes or any food waste is an excellent
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feed for geese and pigs. Residues from millet processing contain a significant amount of
protein and fat and are also valuable concentrated animal feed. Bran remaining during
millet production is used to make compound feeds [12].

benefits for heart health; lowenng blood pressure, cholesterol levels,
risks of stroke, atherosclerosis, and heart attacks; vasodilatory
properties; protection of blood vessels from pathological changes.

CIRCULATORY
SYSTEM

FNDOCRINF promoting the production of enzymes involved in insulin synthesis
SYSTEM

and glucose absorption: normalization of metabolism; reduction
of fat formation,

DIGESTIVE improving stomach function, intestinal health; preventing gallstone
SYSTEM formation,

strengthening bones and teeth (due to calcium); providing muscle
elasticity (due to copper).

Fig. 1. Medicinal properties of millet

When harvesting millet for grain, well leafy straw of a greenish hue with a pleasant
smell remains, which is a valuable coarse feed and contains more nutrients than the
straw of other crops. 100 kg of millet straw is equivalent to 50 feed units, and 100 kg of
millet chaff — to 42 feed units [13].

Millet is grown for green fodder because in its green state, it is well consumed by
cattle and sheep. The green mass of millet in terms of feed value exceeds the green mass
of maize, sorghum, mogar, and sudan grass. 1 kg of millet green mass contains about
3.5% crude protein, 0.7-1.5% crude fat, 2.1% ash, 4.8-6.9% fiber, 40—60 mg of caro-
tene, 0.2—0.4 feed units, and 17-25 g of digestible protein [7].

As an early ripening crop, millet has important agronomic significance, in particu-
lar, its use as an insurance crop in the event of the death of winter crops, as well as for
intercropping and post-harvest sowing for green fodder and as a cover crop for perennial
grasses [14].

Significant prospects for increasing millet cultivation areas are revealed in connec-
tion with global climate warming, and in Ukraine also due to the disruption of the tradi-
tional production cycle due to military actions. Millet is capable of germinating at high
temperatures and limited soil moisture, effectively utilizing low rainfall and producing
high yields with high quality indicators [15], determining the relevance of the conducted
research.

Problem statement. The scientific research involved analyzing the current state
of millet production in Ukraine, various regions of the world, and leading production
countries, as well as identifying prospects for the development of the cereal crop indus-
try. The following methods were used for scientific research: comparative-analytical —
to identify patterns of the characteristics under study based on collected statistical data;
graphical method — using graphic illustrations to visualize research results and visually
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identify certain patterns; abstract-logical method — for formulating theoretical gener-
alizations, theories and hypotheses, conclusions, and practical recommendations. The
information base of the scientific research included statistical data from the FAOSTAT
database (Food and Agriculture Organization of the United Nations), scientific informa-
tion from literary sources, results of own analytical research, and conducted calculations.

Presentation of the main material of the research. Millet is cultivated in 93 coun-
tries worldwide, with cultivation areas exceeding 1 million hectares annually in 7 of
them [2]. The largest cultivation areas for this cereal crop are concentrated in Africa and
Asia (Table 1) [16].

Table 1
Dynamics of areas under millet crops by regions of the world
Regions of the world
Asia America Africa Europe Oceania
World
= = = = = crop area,
EE gggggg E§ “S? EE %;%EE as? hectares
= e 5 <le5 = |25 =le5 =le 5
2000 | 15.539 | 41.9 | 0.181| 0.5 | 19.594 | 52.8 | 1.764 | 4.8 |0.039| 0.1 37.117
2005 | 14.287 | 40.2 | 0.218 | 0.6 | 20.469 | 57.6 | 0.568 | 1.6 |0.025| 0.1 35.567
2010 | 13.941 | 38.7 | 0.154| 0.4 | 21.570 | 59.9 | 0.310| 0.9 |0.034| 0.1 36.009
2015|11.194 | 37.6 | 0.171| 0.6 | 17.757 | 59.6 | 0.615| 2.1 |0.036| 0.1 29.773
2016 | 10.626 | 33.7 | 0.172| 0.5 | 20.140 | 63.8 | 0.576| 1.8 |0.035| 0.1 31.549
2017 [ 11.167 | 35.7 [ 0.166 | 0.5 | 19.596 | 62.6 [ 0.343| 1.1 [0.036| 0.1 31.308
2018 [ 11.144 | 344 [ 0.160| 0.5 | 20.819 | 64.2 [ 0.254| 0.8 [0.036| 0.1 32.413
2019 (10.580| 34.7 [ 0.190| 0.6 | 19.242 | 63.1 [ 0.457| 1.5 [0.037| 0.1 30.506
2020 (10.973| 34.6 [ 0.210| 0.7 | 20.000 | 63.0 [ 0.529 | 1.7 [0.036| 0.1 31.748
2021 | 11.093 | 36.8 [ 0.275| 0.9 | 18363 | 60.9 [ 0.366| 1.2 [0.035| 0.1 30.132
2022 (10.312| 345 [ 0.211 | 0.7 | 19.039 | 63.8 [ 0.258 | 0.9 [0.035| 0.1 29.855

Source: FAOSTAT, 2023

On average for the period 2015-2022, Africa accounted for 62.7%, Asia for 35.2%
of global millet cultivation areas (Figure 2). The smallest cultivation areas for millet
were allocated in Oceania — only 0.1% of global indicators. European countries rank
third in terms of cultivation areas for millet among regions worldwide.

The areas of millet crops in Ukraine vary greatly depending on the year of culti-
vation, but compared to 2000, they tend to decrease significantly, as Figure 3 vividly
demonstrates. If in 2000, millet was sown on 366.5 thousand hectares in Ukraine, then
starting from 2005, this indicator did not exceed 159.1 thousand hectares. The minimum
areas under millet in our country were allocated in 2018 and 2022 — 54.8 and 49.1 thou-
sand hectares.

Despite the significant reduction in millet cultivation areas in recent decades,
Ukraine’s share in the total millet cultivation areas in Europe was quite significant and
ranged from 16.4% in 2017 to 30.1% in 2020 (Figure 4). Globally, this indicator is insig-
nificant with a maximum value in 2000 — 1.0%.
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Europe — 1.4%

Oceania —0.1%

Africa—62.7%

America — 0.6%

@ Asia America ®Africa #Europe wuOceania

Fig. 2. Average share of regions in world millet planting area for 2015-2022
Source: FAOSTAT, 2023

World millet production shows a fairly high stability without sharp fluctuations over
the years — 27.672-32.803 million tons during the study period (Table 2). The largest
volumes of millet production in the world are provided by countries in Asia and Africa.
Thus, during the period 2015-2022, these regions accounted for 50.6% and 46.1%
respectively (Figure 5).

Thousand hectares

400 366.5

350 y =4.6365x2 — 70.088x + 324.67
R2=0.5256

300
250
200
150
100
50
0

49.1

2000 2005 2010 2015 2016 2017 2018 2019 2020 2021 2022

Fig. 3. Dynamics of areas under millet crops in Ukraine
Source: FAOSTAT, 2023

Historically, India, China, and Nigeria are the largest producers of millet in the world
(Table 3). During the period 2015-2022, India produced 92.881 million tons, China —
18.758 million tons, and Nigeria — 14.400 million tons of millet. In total, these three
countries harvested 126.039 million tons, which represents 53%, or more than half of
the total millet production in the world during the study period.
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under millet crops in Europe, % planting area, %
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Fig. 4. Ukraine s share in the total area under millet crops in Europe and the world
Source: FAOSTAT, 2023

Table 2
Dynamics of millet production by regions of the world

Regions of the world .2
Asia America Africa Europe Oceania é ]
2 [=c| 2 [=c| 2 [=c| 2 [=s| 2 [=g| £8
Year| = 15&| S |5E| & |5€| £ |5€| & |5€| 2F
= eS| =g |Bg| = e8| = |28| = | 8| £ E
S |SE| £ |8 £ |38 £ %8| £ |z 2%
T |RE| E|=E| E |=i E |8i| E |s&| 72
2000 | 13.098 | 47.3 | 0.214 | 0.8 |12.717| 46.0 | 1.586| 5.7 |0.057| 0.2 | 27.672
2005| 13.267 | 42.8 | 0.327 | 1.1 [16.703| 53.9 |0.676| 2.2 [0.026| 0.1 | 30.999
2010 15998 | 48.8 | 0.271 | 0.8 |16.139| 49.2 |0.358 | 1.1 |0.037| 0.1 | 32.803
2015| 14.671 | 51.3 | 0326 | 1.1 |12.645| 443 |0.897| 3.1 [0.036| 0.1 | 28.575
2016 | 12.788 | 46.1 | 0.349 | 1.3 |13.607| 49.1 |0.952| 3.4 [0.037| 0.1 | 27.733
2017 | 15.205 | 52.6 | 0343 | 1.2 |12.798| 443 |0.514| 1.8 |0.037| 0.1 | 28.897
2018 | 15.071 | 47.9 | 0.265| 0.8 |15.775| 50.1 |0.319| 1.0 |0.037| 0.1 | 31.467
2019 | 13.717 | 485 | 0381 | 1.3 |13.540| 47.8 |0.629| 2.2 |0.037| 0.1 | 28.304
2020 | 16.367 | 50.6 | 0.223 | 0.7 |15.053| 46.5 | 0.669| 2.1 |0.036| 0.1 | 32.348
2021 16.959 | 57.4 {0359 | 1.2 |11.623| 393 | 0.588| 2.0 |0.037| 0.1 | 29.566
2022 | 15.583 | 50.5 | 0.223 | 0.7 |14.602| 47.3 |0.416| 1.3 |0.036| 0.1 | 30.860

Source: FAOSTAT, 2023
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Fig. 5. Millet production volumes for the period 2015-2022
Source: FAOSTAT, 2023

Table 3
Dynamics of sown areas, yields and production volumes in the countries
that are the largest millet producers in the world

India China Nigeria
= & = & = &
&5 s | S &= = | S &5 = | S
%5 = |2 239 = | %5 = |2
. R3] SR R3] = |3 & 09 = |Z E
Pik - - =] > ) T S @ > ) T O w»
- = S Q= £ - = S @ = =S - = I Q= £
< =S |2E 8 < < | 2= 8 < =S | EE 8
= £ s |BE* = £ 35 |[BE* = £ s |BE*"
N'S o= <) N’S o= <] N'S o= <)
S = - | = o= - | B o= - | =
L= o L= =9 L= =%
s E & E = E

2000 13.012 | 0.77 | 10.078 1.250 1.70 | 2.126 5.814 1.05 | 6.105
2005 12.179 | 0.86 | 10.509 0.850 2.10 | 1.786 4.685 1.53 | 7.168
2010 11.792 | 1.13 | 13.293 0.809 1.95| 1.574 4.364 1.18 | 5.170
2015 9.116 1.28 | 11.630 0.840 2.34 | 1.966 1.743 1.04 | 1.808
2016 8.840 1.16 | 10.280 0.552 2.53 | 1.395 1.738 0.86 | 1.487
2017 9.094 1.27 | 11.557 0.861 2.96 | 2.548 1.800 0.85 | 1.528
2018 9.221 1.26 | 11.633 0.778 3.01 | 2.342 1.734 1.08 | 1.879
2019 8.450 1.21 | 10.236 0.900 |2.56 | 2.300 1.748 1.10 | 1.925
2020 9.005 1.39 | 12.488 0.906 3.10 | 2.807 1.762 1.08 | 1.905
2021 9.256 1.43 | 13.208 0.900 3.00 | 2.700 1.767 1.09 | 1.927
2022 8.488 1.40 | 11.849 0.900 3.00 | 2.700 2.000 0.97 | 1.941
Source: FAOSTAT, 2023

Millet production volumes in Ukraine are significantly lower. The highest volumes
were noted in 2000 — 426.1 thousand tons, after which the production of this valuable
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cereal crop in our country significantly decreased, reaching its minimum values in
2017-2018 — 80.5—84.4 thousand tons (Figure 6).

500
426.1 Thousand tons y=4.5187x2~65.129x + 362.27
y Rz2=0.3035
400
300
200
100 84.4 80.5 90.6
0 i i i

2000 2005 2010 2015 2016 2017 2018 2019 2020 2021 2022

Fig. 6. Dynamics of millet production in Ukraine, thousand tons
Source: FAOSTAT, 2023

Despite such a reduction in millet production volumes, Ukraine is among the larg-
est millet producers in Europe. Its share in European production during the period
2000-2022 ranged from 16.4% in 2017 to 38.3% in 2020, which is about a third (trend
of the pre-war years) of the total millet production in Europe is concentrated in Ukraine.
When analyzing global production of this cereal crop, Ukraine’s share is very small —
0.3-1.5%, with the level of 1.5% noted back in 2000.

This situation of significant reduction in millet cultivation areas and production vol-
umes in Ukraine is likely due to the relatively unstable yield of this crop, which largely
depends on growing conditions and can fluctuate from 0.5 to 2.4 tons per hectare [17].
At the same time, it should be noted that the average yield obtained annually in our
country is at a fairly high level. Starting from 2019, including 2022 (a year of active
hostilities on Ukrainian territory), it exceeded the average yield level of all regions
worldwide, demonstrating Figure 7 vividly. The maximum millet yield in Ukraine was
achieved in 2021 — 2.35 tons per hectare.

Comparative analysis with leading millet-producing countries in the world showed
that millet yield in Ukraine is higher than in India and Nigeria (Figure 8). However,
China significantly surpasses our country in terms of millet yield. Therefore, the rel-
evance of improving millet cultivation technology in Ukraine becomes increasingly
evident in modern conditions. Globalization processes, climate change, and increased
consumer demands for product quality require continuous improvement of agricultural
techniques for growing crops, including millet.
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Ukraine has great potential for cultivating this important cereal crop, but effective
utilization of this potential requires constant improvement of agricultural technologies.
It is important to focus on selecting high-yielding varieties and hybrids, creating optimal
plant nutrition regimes for each soil-climatic zone and soil type within it, considering
available moisture levels, efficient use of modern and safe plant protection measures,
and many other aspects of cultivation that require scientific research and widespread
implementation based on their results [18-22].

Improving millet cultivation technology in Ukraine will lead to increased yields,
improved product quality, reduced cultivation costs, and strengthened competitiveness
in the global agricultural market. Additionally, it will contribute to the stable develop-
ment of Ukraine’s agricultural sector and ensure food security for the population, which
will be particularly important in the post-war period of our country’s recovery.

Conclusions and recommendations. Climate change aimed at global warming
forces modern farmers to increase the areas under drought-resistant crops. Millet is one
such crop — an important cereal crop with high nutritional qualities that can address
food security issues and provide the livestock sector with high-quality feed. Despite the
reduction in millet cultivation areas in Ukraine, the country remains an important player
in the market for this crop in Europe and ranks among the top exporting countries by
volume. The largest millet producers in the world are India, China, and Nigeria. During
the period 20152022, these three countries accounted for 53% of global millet produc-
tion. In Ukraine, due to the decrease in sown areas for millet, production volumes of
this cereal crop have significantly decreased compared to 2000. Nevertheless, prior to
the war, Ukraine accounted for about a third of total millet production in Europe. Start-
ing from 2019, millet yield in our country exceeds global averages and is significantly
higher than in India and Nigeria, although it lags significantly behind China. Therefore,
improving millet cultivation technology in Ukraine is a pressing issue, the resolution of
which will enhance Ukraine’s position in the international agricultural market.
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The areas of sunflower cultivation in Ukraine and Europe increased by 1.8 times, and in
the world by 1.4 times during the period 2000-2022. Ukraine’s share in the total sunflower
cultivation areas in Europe varied between 25.2—-33.7%, and in the world between 13.4-23.5%
during this period. The maximum volumes of sunflower production in Ukraine, Europe, and the
world were observed in 2019 and 2021. Compared to 2000, sunflower production in Europe
tripled. Ukraine s share in sunflower production volumes in Europe during the period 2000-2022
varied between 26.1-39.3%, and in the world between 13.0-28.7%. Sunflower production
volumes in Ukraine increased by 4.7 times during the period 2000-2021, primarily due to high
yields, favorable soil-climatic conditions, and improved cultivation technology. Sunflower yields
in Ukraine significantly exceed European and global levels, with modern high-yielding varieties
and hybrids adapted to specific soil-climatic conditions playing a crucial role. 37% of sunflower
varieties and hybrids in Ukraine are of domestic breeding, 31% are French, and 9% are Serbian.
In recent years, there has been rapid growth in the cultivation of high-oleic and sulfonyl hybrids of
sunflower in Ukraine. The cultivation technology, including classic, SUMO, and CLEARFIELD
technologies, plays a significant role in increasing sunflower productivity. Ukraine is a leader
in Europe and the world in sunflower oil production and is forecasted to remain a leader in
sunflower oil exports on the global market according to USDA predictions. There are some
challenges in the sunflower industry in Ukraine, including issues related to fertilizer and plant
protection product markets, as well as sunflower seed supplies. However, experts predict that
sunflower production in Ukraine will remain at a high level. Ukraine is expected to maintain
strong positions both at the European and global levels in the future.

Key words: sunflower, sunflower oil, production volumes, crop area, yield.

Cuosnkina O.B., Iloopezog 1.0. Conawnuk: cyuacnuii cmam, npodnemu ma nepcnekmueu
eupobnuymea

Inowi nocigie nio conswnuxom 3a nepioo 2000-2022 pp. 6 Yxpaini ma €eponi 3pociu
6 1,8 pasu, y ceimi — ¢ 1,4 pazu. Yacmka Ykpainu y 3aeanvHux niowjax nocigié COHAUIHUKY
6 €eponi 3a danuil nepiod eapirosanra 6 mexcax 25,2-33,7%, y ceimi — 13,4-23,5%. Maxkcu-
ManbHi 06cs2u supodbHUYmea consiuHuxy 6 Ykpaini, €sponi ma ceimi cnocmepieanu y 2019 ma
2021 pp. Axwo nopisurosamu 3 2000 p., upobHuymeo couauwHuxy 6 €8poni 3pocio empudi.
Yacmra Ykpainu 6 06cseax eupobuuymea consuthuky 6 €eponi sa nepioo 2000-2022 pp. sapiio-
sana 6 mexcax 26,1-39,3%, y ceimi — 13,0-28,7%. Obcsaeu supoorHuymea coHAWHUKY 8 Yrpaini
3a nepioo 2000-2021 pp. 3pocau 6 4,7 paszu, wo nog’szano 3 bazamovma axmopamu i, 8 neputy
uepzy, 3 BUCOKUM DiGHEM YPOJICAUHOCHI, 3A80A4YIOYU CIPUAMIUBUM TPYHMOBO-KAIMAMUYHUM
YMOBaM mMa 80OCKOHANIEHHIO TEXHONO02II 8UPOWYBAHHS. YPOdrcaliHiCmb COHAWHUKY 6 YKpaiui
BHAYHO NEPesUULYE EBPONEICLKUIL | CBIMOBULL PIBEeHb, T 8ANCIUGE SHAUECHHS 8 YbOMY 8L0iepac 000Ip
CYYACHUX BUCOKONPOOYKMUBHUX COPMIB T 2ibpudie Kynomypu, 006pe adanmo8aHux 00 KOHKpem-
HUX TPYHMOBO-KAIMAMUYHUX YMOG eupowysanis. 37% 610 3aeanvHoi KitbKocmi copmia i 2iopudie
COHAWHUKY 8 VKpaini eionocambcs 00 simuususanoi cenexyii, 31% — ¢panyysvkoi, 9% — cepo-
cokoi cenexyii. B Yxpaini 6 ocmanni poku cnocmepieaemscs 00Cums Cmpimke 3p0CmanHs naouy
NOCIBI8 BUCOKOONEIHOBUX | CYIbo2iOpUdie cOHAWHUKY. Bajcnuee sHauenns y 30iibuieHHi npo-
OVKMUBHOCMI COHAWHUKY 8i0iepae mexHON02Iis upowysants — Kiacuuna, mexwonozis SUMO
ma CLEARFIELD mexnonocis. Yxpaina € nioepom 6 €sponi i ceimi 3a UpOOHUYMBOM COHSUL-
Hukoeoi onii, 3a npoenozamu USDA i Hadani sanuwumscs 1i0epom 3 eKCnopmy COHAUHUKOBOI
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onii Ha ceimosomy punky. Hapasi 6 Yxpaini icHytoms i neeni npoonemu 6 COHAUHUKOBI 2any3i,
nos’s3ani, 30kpema, 3 NAOIHHAM PUHKY 000pu8 i 3acobie 3axucmy poCciuH, a MaKoxc 3 HOCmaes-
KAMU HACIHHA COHAWHUKY 6 Yrpainy. [Ipome obcsieu supobHuymea cOHAWHUKY 6 Yxpaini npo-
CHO3VIOMbCA eKCnepmamu Ha 00CUMb BUCOKOMY pisHi. Ykpaina i Hadani 6yOe 3aumamu cmiiki
no3uyii K Ha €8pPONeCcbKOMY, MAK i CBIMOBOMY DIGHSIX.

Knrouogi cnosa: coHauwHuK, COHAWHUKOBA ONLisl, 00CA2U 8UPOOHUYMEA, NIOWI NOCIEis, ypo-
HcauHicmo.

Problem statement. According to FAOSTAT data (2023) [1], the volumes of global
agricultural crop production from 2000 to 2022 increased by 56%, driven by the expan-
sion of arable land, including irrigated land, and the improvement of cultivation tech-
niques, particularly through the use of high-yielding varieties and hybrids, increased
fertilizer application, and plant protection measures. During this period, production vol-
umes of some crop groups decreased, including cereals, sugar crops, root crops, and
tuber crops. At the same time, there was a significant increase in the production volumes
of fruit, vegetable, and oil crops.

From 2000 to 2022, oil crop production increased by 121%. In 2022, the world lead-
ers in oil crop production included oil palm fruit, soybeans, rapeseed or colza seed, seed
cotton (unginned), and coconuts (in shell) [2]. Sunflower is not among the top five global
leaders in oil crops, but its production volumes worldwide have significantly increased
during the specified period, strengthening its position in the global agri-food market [3].

In Ukraine, sunflower is a leading oil crop, accounting for approximately 70% of the
total oil crop planting area each year and around 85% of the total gross production vol-
ume. Over 60% of all plant-based oil in Ukraine is represented by sunflower oil, used for
both food purposes and the production of cosmetic and medicinal products and many other
manufacturing products [4, 5]. Therefore, researching the current state, identifying ways to
address urgent issues, and outlining future prospects for sunflower production, especially
in the post-war period of Ukraine’s agricultural sector recovery, is a relevant issue today.

Analysis of recent research and publications. Sunflower is a versatile crop. Pri-
marily, it is grown for seed production — a source of beneficial substances and vitamins.
The seeds of modern high-oil sunflower varieties contain 50-55% oil on an absolutely
dry basis and about 16% protein, while the kernel contains 65-67% oil and 22-24%
protein. In terms of oil content, sunflower is a leader among oil crops, and sunflower oil
is considered one of the best in terms of taste properties, nutritional value, and digest-
ibility. Sunflower seeds contain important elements such as iron, potassium, calcium,
magnesium, manganese, copper, sodium, selenium, phosphorus, zinc, and vitamins A,
B3,B6, D, E [6, 7].

Most of the sunflower seeds are used for food fat production, while lower-quality
seeds are processed for technical purposes [8].

An important by-product of sunflower seed processing for oil is meal or cake, which
provides the livestock industry with valuable concentrated high-protein feed (protein
content up to 36%). Sunflower protein contains all essential amino acids and plays a
significant role not only in feed production but also in the food industry. In terms of
methionine content (an essential amino acid), sunflower surpasses crops such as pea-
nuts, walnuts, and hazelnuts [9].

For fodder purposes, the yield of green mass of sunflower can reach 60 t/ha, which
is directly fed to livestock or ensiled [10].

In recent years, sunflower has gained increasing importance in the energy industry.
The husk output during the processing of this crop ranges from 11% to 20%. Husks
are burned or processed into fuel pellets or briquettes to generate energy. In addition
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to husks, other by-products of sunflower seed production can be used as biomass for
energy production [11, 12].

Burning sunflower stalks produces ash containing a significant amount of potassium,
which can be used for producing potassium fertilizers or directly as a potassium ferti-
lizer [13].

Sunflower is also a valuable honey plant, and with a yield of 2.5 t/ha, each hectare of sun-
flower crops can yield 35-40 kg of high-quality honey with excellent taste properties [14].

Sunflower is a highly profitable crop, very attractive economically for agricultural
producers and investors, as noted by both domestic [15, 16, 17] and foreign authors
[14, 18]. However, the profitability of growing this oil crop in Ukraine has significantly
decreased due to the full-scale Russian invasion, which is associated with limited seed
imports due to complex logistics, a substantial decline in the fertilizer and plant protec-
tion market, and a range of other serious problems that need to be addressed, especially
during the post-war recovery period of Ukraine’s agricultural sector.

Problem statement. The aim of the research is to analyze the current state of sun-
flower production in Ukraine, Europe, and globally; identify development issues in the
oil and fat industry in Ukraine and promising ways to address them.

To achieve the set goal of the research, various methods were used. In particular,
the method of comparative analysis was used to compare statistical data for different
years and periods. The graphical method was applied to visualize research results and
identify relationships between indicators. The abstract-logical method helped formulate
theoretical generalizations, draw conclusions, and provide practical recommendations
based on the obtained results.

For scientific research, data from the FAOSTAT statistical database (Food and Agri-
culture Organization of the United Nations), as well as scientific sources, results of own
research, and calculations were used.

Presentation of the main material of the study. The area of sunflower plantings
in Ukraine increased by 1.8 times from 2000 to 2022. The highest values were reached
in 2021 — 6.665 million hectares (Table 1). Ukraine’s share of total sunflower plantings
in Europe during the analyzed period ranged from 25.2% in 2000 to 33.7% in 2016,
and globally from 13.4% in 2000 to 23.5% in 2020, meaning that almost a quarter
of the world’s total sunflower plantings before the war were concentrated in Ukraine
(Figure 1).

A similar increase in sunflower planting areas occurred in European countries during
the period from 2000 to 2022, by 1.8 times. The war in Ukraine and high demand on
the international market in recent years have contributed to further growth in sunflower
plantings in Europe, especially in countries like France, the Czech Republic, and Hun-
gary. The main EU countries with areas dedicated to organic sunflower production are
Romania, France, Italy, Bulgaria, Spain, and Hungary [19].

When analyzing the scale of global sunflower plantings, they have shown a tendency
to increase, but have been relatively stable over the years, increasing by 1.4 times from
2000 to 2022. At the same time, sunflower seed production has more than doubled. For
example, global sunflower seed production was 26.550 million tons in 2000 and had
already reached 54.286 million tons by 2022. The maximum global sunflower production
volumes were observed in 2019 and 2021 at 56.027 and 57.994 million tons respectively.
In the same years, maximum sunflower production volumes were also recorded in Euro-
pean countries at 42.481 and 44.026 million tons or 75.8 and 75.9% of global production
of this crop. Comparing to the year 2000, sunflower production in Europe has tripled,
with Ukraine playing a significant role. Its share in sunflower production volumes in
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Europe during the period from 2000 to 2022 varied from 26.1% to 39.3% (Figure 2). This

percentage was also significant on a global scale — from 13.0% to 28.7%.

Table 1

Dynamics of sown areas and sunflower production volumes in Ukraine,
Europe and the world

Ukraine Europe World
area roduction area roduction area roduction
Year | harvested, procuction, harvested, procduction, harvested, procuction,
. million aare million aare million
million tons million tons million tons
hectares hectares hectares
2000 | 2.842 3.457 11.271 13.263 21.161 26.550
2010 | 4.526 6.772 14.302 19.922 23.074 31.457
2015 5.166 11.181 16.400 29.251 24.529 42301
2016 6.087 13.627 18.075 34.672 26.343 47.478
2017 6.061 12.236 18.215 34.472 26.850 48.612
2018 6.167 14.165 18.756 38.469 26.796 51.914
2019 5.959 15.254 19.300 42.481 27.331 56.027
2020 6.481 13.110 19.876 36.604 27.560 50.115
2021 6.665 16.392 21.293 44.026 29.441 57.994
2022 5.238 11.329 20.061 38.325 29.258 54.286
Source: FAOSTAT, 2023
Ukraine’s share in the total sunflower Ukraine’s share in global sunflower
planting area in Europe, % planting area, %
2022 |— 26.1 2022 [— 17.9
2021 [ ————— 31.3 2021 [ — 22.6
2020 |— 32.6 2020 — 23.5
2019 [ 30.9 2019 ] 218
2018 | 32.9 2018 [ 23.0
2017 | —— 333 2017 [ 22.6
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Fig. 1. Ukraine's share in the total area under sunflower crops in Europe and the world
Source: FAOSTAT, 2023
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Sunflower production volumes in Ukraine increased from 3.457 to 16.392 million
tons or by 4.7 times from 2000 to 2021. Due to the full-scale Russian military invasion
of Ukraine, sunflower oil production in 2022 fell to the level of 2015 but still remained
at a relatively high level. This rapid growth in sunflower production in our country is
associated with many factors, primarily with a high level of seed yield due to favorable
soil-climatic conditions and improved cultivation technology. Despite significant fluctu-
ations in production from year to year, sunflower yield in Ukraine significantly exceeds
the European and global levels, as illustrated in Figure 3.

The selection of modern high-yielding varieties and hybrids of the crop, well-
adapted to specific soil-climatic conditions, plays a significant role in achieving high
yields [20, 21].

Ukraine’s share in sunflower Ukraine’s share in global sunflower

production volumes in Europe, % production volumes, %
2022 [ 29.6 2022 | 20.9
2021 |— 37.2 2021 | — 28.3
2020 |—— 35.8 2020 | 262
2019 | 35.9 2019  — 272
018 p— 36.5 2018 |— 27.3
2017  — 35.5 2017 — 25.2
2006 | — 39-3 2006 — 2537
005 — 332 2005 — 264
2010  |— 34.0 2010 [ 21.5
2000 | 26.1 2000  |— 13.0

0 10 20 30 40 50 0 5 10 15 20 25 30 35

Fig. 2. Ukraine s share in sunflower production volumes in Europe and the world
Source: FAOSTAT, 2023

The total number of sunflower varieties and hybrids in the State Register of plant
varieties suitable for distribution in Ukraine, as of March 19, 2024, is 2276. Starting
from 2020, 1015 varieties and hybrids have been included in the State Register, account-
ing for 44.6% of their total number (Figure 4).

832 sunflower varieties and hybrids, or 37% of the total, belong to domestic breeding
(Figure 5), indicating a high level of breeding work with this oil crop, despite Russia’s
military aggression against our country. France holds the second position among coun-
tries of origin with a share of 31%, followed by Serbia at 9%. Switzerland and Romania
are also among the top five countries of origin for sunflower varieties and hybrids, with
shares of 8% and 3%, respectively.
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2000 2000 2015 2016 2017 20018 2019 2020 2021 2022

=—Ukraine 122 150 216 224 202 230 256 202 246 216
s=-FEurope 1.8 139 178 192 189 205 220 184 207 191
== World 1.25 136 172 180 LBl 194 205 18 197 186

Fig. 3. Dynamics of sunflower yield in Ukraine, Europe and the world, t/ha
Source: FAOSTAT, 2023
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Fig. 4. Number of sunflower varieties and hybrids registered in Ukraine, pcs.
Source: State register of plant varieties suitable for distribution in Ukraine, 19.03.2024
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Modern breeding work is primarily focused on creating high-oleic sunflower
hybrids. The experience of French breeding in this direction is particularly interesting.
Since the 1990s, France has gradually shifted towards high-oleic hybrids, with approx-
imately 70% of all sunflower areas in the country being sown with these hybrids each
year. France does not experience a shortage of high oleic planting material, supported
by state payments to farmers, making the country a leading player in the international
market for high-oleic sunflower [22].

Other countries
12%

Romania
3%

Ukraine
Switzerland 37%

8%

Serbia

9% \

France
31%

Fig. 5. Share of originating countries of sunflower varieties and hybrids
included in the State Register of Ukraine, %

Source: State register of plant varieties suitable for distribution in Ukraine, 19.03.2024

In recent years, there has been a rapid increase in the cultivation area of high-oleic
and sulfohybrid (HTS hybrids) sunflowers in Ukraine, capable of resisting new strains
of sunflower broomrape (Orobanche cumana Wallr.). Cultivation technology, which
depends on the choice of hybrid, plays an important role in increasing sunflower produc-
tivity. This can involve classical technology, SUMO technology (sulfohybrids resistant
to sulfonylurea), and CLEARFIELD technology (hybrids resistant to imidazolinones)
[23, 24].

Any technology should consider all factors affecting seed oil content. In addition
to the genetic characteristics of the hybrid, sowing dates are crucial. Early sowing
dates help extend the vegetative period and increase oil content in seeds. Drought
during BBCH 71-BBCH 79 can negatively impact sunflower oil content. Seed quality
is significantly influenced by fertilizer application rates. Each macroelement affects
oil content differently. For example, nitrogen fertilization increases yield but may
decrease oil content. Potassium fertilizers do not affect sunflower oil content, while
phosphorus fertilizers have a positive impact on this indicator. Therefore, fertilizer
application should be balanced and consider cultivation technology and soil-climatic
conditions [25, 26].
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The literal translation into English is: “In the production of sunflower oil, Ukraine
is a leader in Europe and the world, as demonstrated by the data presented in Table 2.
According to the forecasts of the US Department of Agriculture (USDA), despite active
hostilities in our country, Ukraine will continue to be a leader in sunflower oil exports
on the world market [27].

Table 2
Dynamics of sunflower oil production in Ukraine, Europe and the world
Ukraine Europe

% of Worl(‘l

Year million | % of wo.rld production million | % of wo.rld pr.ot.luctlon,

tons production | & Europe tons production | million tons
2000 0.973 10.0 19.0 5.134 52.6 9.763
2010 2.990 239 35.6 8.391 67.0 12.529
2015 3.716 24.4 33.9 10.963 72.1 15.208
2016 4.424 27.7 36.2 12.227 76.5 15.986
2017 5.277 29.1 38.1 13.846 76.3 18.141
2018 5.149 28.0 36.9 13.948 75.9 18.388
2019 5.836 29.1 37.9 15.392 76.8 20.053
2020 6.084 29.7 37.9 16.054 78.3 20.498
2021 4.929 26.7 35.1 14.053 76.0 18.495

Source: FAOSTAT, 2023

At the same time, there are certain problems in the sunflower industry in Ukraine.
Primarily, they are related to the decline in fertilizer markets. Fertilizer prices are very
high due to complex logistics and the inability to import them from abroad. Farmers
have started to earn less, so they will cut costs on fertilizers, especially nitrogen. A sim-
ilar situation can be expected with plant protection products. Ukrainian farmers have
mostly started to refuse fungicide plant protection, although diseases are forecasted for
the 2024 season that will pose the biggest threat to sunflower crops — white mould
(Sclerotinia sclerotiorum de Bary.), downy mildew (Plasmopara halstedii Berl. & de
Toni), and alternaria leaf spot (Alternariaster helianthi), which is a problem, especially
considering the warm and wet winter. Therefore, it is crucial to plan a well-grounded
strategy for fungicide protection [28]. Another problem in the sunflower industry is the
issue with sunflower seed supplies to Ukraine. Therefore, a certain seed deficit should
be expected.

Despite active hostilities and difficult times currently experienced by Ukraine, seed
production volumes are forecasted by experts to remain at a fairly high level. Ukraine
will continue to maintain strong positions both at the European and global levels.

Conclusions and suggestions. The sunflower sowing areas allocated in Ukraine,
Europe, and the world are trending upward. Ukraine’s share of total sunflower sowing
areas in Europe during the period 2000-2022 varied from 25.2% to 33.7%, and globally
from 13.4% to 23.5%. Sunflower production in Europe during the study period tripled,
while in Ukraine it increased 4.7 times, largely due to the growth in yield of this crop.
Sunflower yield in Ukraine significantly exceeds the European and global levels. The
use of modern high-yielding varieties and hybrids well adapted to specific soil-climatic
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conditions plays a significant role in this. Ukrainian, French, and Serbian selection
varieties and hybrids prevail in the State Register of Ukraine. In recent years, areas of
high-oleic and sulfohybrid sunflower sowings have been rapidly increasing, SUMO and
CLEARFIELD technologies are widely introduced into production. Ukraine remains
a leader in Europe and the world in sunflower oil production, and according to USDA
forecasts, will remain a leader in sunflower oil exports in the future. Despite certain
problems in the sunflower industry, Ukraine will continue to maintain strong positions
at both European and global levels.
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BUBYEHHSA BNNMBY COPTOBUX BIIACTUBOCTEMN
HA NMPOAYKTUBHICTb TA AKICTb BAKITAXKAHA

Cunnuea H.O. — k.6.H., c.0.,

3aeidysayka 8i0diny po3ensdy 3asi80K, eKcriepmu3su Ha3gu ma HO8U3HU COPMi8 POCITUH,
YKpaiHcbKul iHcmumym ekcriepmu3u copmie pociiuH
Kynuk M.I. — d.c.-e.H, npoghecop,

npoghecop kaghedpu cenekyii, HacCiHHUYMea i 2eHemuKu,
lMonmascbkuli OepxxasHull azpapHUll yHisecumem
Poxko I.I. — d.¢binoc.,

doueHm kaghedpu cenekuii, HacCiHHUYMea i 2eHemukKu,
lMonmascbkuli OepxxasHuUl azpapHull yHisecumem
HoeocmpotHut 0.0. — cmydeHm mazicmpamypu,
lMonmascbkuli OepxxasHuli azpapHull yHisecumem

Cmabinvhe 3abe3neuenns nacenenusn Yxpainu AKiCHUMU NI00AMU 08OYIBHUYNBA € HALATLHUM
RUMAHHAM, WO NOMpeOYE GuUpiuieHHs. 3acmocy8ants 3apeccmpo8anozo copny abo 2iopudy — ye
OCHOBA A2POMEXHON02IT BUPOULYBAHHS KOJICHOT 0804e8oi Kynbmypu. IIpu yvomy, copmosi anacmugo-
cmi Kynvmypu, 8 m.u. i 6aKIaiCan 6HOCAMb 3HAYHULL 6KLAO Y (POPMYBAHHS 3A2ATbHOI 6DONCAUHOC
11 mosapHocmi nnodis. Ilposedenutl 02140 aimepamypu cmoco8HO memiu OOCTIOHCEHHS C8IOUUMD,
wo oame numManHs nompedye Oinbu 2IUOOKO20 UBHeHHs. Y 36 513Ky 3 UM, 6 HAYKOBIU nyoniKayii
BUBYEHO COpMU Ul 2IOPUOU OAKNANCAHA YKPATHCOKOI ma 3apyOiscHoTl cenexyii 3a 20cno0apcbKo-yit-
HUMU O3HAKAMU POCIUH MA PIGHEM BPONCAUHOCMI MOo8apHUX niodie. Mamepianrom ons 0ochi-
Ooicernss Oynu copmu Ul 2ibpudu baxnascana: Ilpado F1 Bpioscum F1 it Mopic F1, Hepo, [lapic,
Jioep, Jlaypa ma Facam. [ocnio — 00HOGaAKmopHuil i3 peHOOMI3068aHUM POIMIUWEHHIM 8APIAHMIE
¥V KOJICHOMY 3 YOMUPLOX NO8MOopesb. Bukopucmani 3ameepodiceni Memoouxu 00caiodNcens 8 060-
uignuymei u JJCTY i3 3acmocy8anHam cmamucmuyHo20 00paxynKy OmpumManux OaHuX.

3a pezynbmamamu 0ocniodHceHb BUSHAUEHO, WO YCI copmu U 2iOpudu 6AKIAXCAHA 8IOHECEHO
00 PAHHbOCMURIOL epynU 3 MPUBANiCmI0o 8ecemayitinoco nepiody 6 mesxcax 105-120 0i6, ane
3 PI3HOI Mpuganicmio nepiody niodonoutens (23—40 0i6). Bcmarogsneno, uwjo 3-nomisxe copmu-
Menmy baxnadicana enecernozo 8 Peccmp copmis Hatibinbu 6a2o8umumu € nioou, Axi gopmyioms
Mopic F1, Hapic, Jlaypa 1i acam. L]eil sce copmumenm daxnadxcana 3ab6e3neuus UCOKULl pigeHs
3aeanvHoi epodcatinocmi niodie — oinvwe 45,0 m/za. Maiixce na oonomy pieHi émicm cyxo2o
sanuwky 6 niooax 6ys y eiopudis llpaoo F1 Bpiosxcum F1 i Mopic F1 i copmie Hepo i Jlioep
(6i0 8,2 00 8,5 %), suwuii nokasnuk eiomiverno y copmie Ilapic, Jlaypa i I'acam (9,0-9,1 %).

Bionosiono 0o pezpeciiino2o ananizy usHAUeHo, Wo HA 30LIbULEHHS 3A2AIbHOT 8DONCALIHOCMI
bakaasicana 3a 00CAI0NCYBAHUM COPMUMEHMOM CepeOHiti enaus mae éaza niody (R 0,59), crab-
Kuil — mpuganicme niodorowenns (R 0,23) ma micm cyxoi pewosunu (R 0,20). Boonouac émicm
CYX0i peuosuHlU MA€ 36 S130K cepeduboi cunu i3 8a2oio niody (R 0,65). Taxum yurnom, HatlOinbuui
NOMEHYIAN 6POACALIHOCHIT OAKIAINCAHA 0OYMOBTIOEMbCA CEPEOHbOI0 8a20i0 NL0dis. Mae nomen-
yian 45,0 i binvuwe m/ea mosapuux niodis, wo xapakmepro 01a 2iopudy Mopic F1 ma copmis:
Iapic, Jlaypa i [acam.

Tepcnexmugu nodanvuiux 0ocHiodHceHb nepeddauamumyms Oiibul OematbHUll AHAN3 COpmMu-
MEHMY 6aKIaANCana 3a MOpHOMEMPULUHUMU NOKASHUKAMU POCTUH U AKICIIO NPOOYKMOBUX OP2AHi8.

Knrouogi cnosa: baxnascanu, copmu, Mop@onociuni 03HAKU, YPOUCAUHICIMY, MOBAPHICMY
n100i8.

Syplyva N.A., Kulyk M.I., Rozhko 1.1., Novostroinyi A.A. Study of the influence of varietal
properties on eggplant productivity and quality

Stable supply of high-quality vegetable products to the Ukrainian population is an urgent
issue that needs to be addressed. The use of a registered variety or hybrid is the basis of the
agricultural technology for growing each vegetable crop. At the same time, the varietal properties
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of the crop, including eggplant, make a significant contribution to the formation of the overall
yield and marketability of the fruit. The literature review on the topic of the study shows that
this issue requires a deeper study. In this regard, the scientific publication studied varieties and
hybrids of eggplant of Ukrainian and foreign selection for economically valuable plant traits
and the level of yield of marketable fruits. The material for the study was eggplant varieties
and hybrids: Prado F1 Bridget F1 and Maurice F1, Nero, Paris, Leader, Laura and Gagat. The
experiment was a one-factor design with randomized placement of variants in each of the four
replications. Approved research methods in vegetable growing and DSTU were used with the use
of statistical calculation of the data obtained.

According to the results of the research, it was determined that all eggplant varieties and
hybrids belong to the early ripe group with a growing season duration of 105—120 days, but with
different fruiting periods (23—40 days). It has been established that among the eggplant varieties
included in the Register of Varieties, the most weighty are the fruits formed by Maurice F1, Paris,
Laura and Gagat. The same eggplant variety provided a high level of total fruit yield — more than
45.0 t/ha. The content of dry residue in fruits was almost at the same level in Prado F1 Bridget
F1 and Maurice F1 hybrids and Nero and Leader varieties (from 8.2 to 8.5%), the highest rate
was observed in Paris, Laura and Gagat varieties (9.0-9.1%).

According to the regression analysis, it was determined that the fruit weight (R 0.59) has
a medium effect on the increase in the total yield of eggplant of the studied variety, while the
duration of fruiting (R 0.23) and dry matter content (R 0.20) have a weak effect. At the same time,
the dry matter content has a medium strength relationship with fruit weight (R 0.65). Thus, the
greatest potential for eggplant yield is due to the average weight of the fruit. It has a potential of
45.0 and more t/ha of marketable fruit, which is typical for the hybrid Maurice F1 and varieties:
Paris, Laura and Gagat.

Prospects for further research will involve a more detailed analysis of the eggplant assortment
by morphometric parameters of plants and the quality of product organs.

Key words: eggplant, varieties, morphological characters, yield, marketability of fruits.

AKTyaabHicTh TeMH gocaigkenns. CtabinpHe 3a0e3MeueHHs] HaceIeHHs YKpaiHu
SIKICHIMH TIJIOZaMH OBOYIBHUIITBA € HATAIBHUM IMUTAHHSIM, 10 TIOTPeOye BUPIMICHHS.
3acTocyBaHHS 3apeECTPOBAHOTO COPTY a00 TiOpUIY — LIe OCHOBA arpOTEXHOJIOr1] BUPO-
IIyBaHHs KO)KHOT 0BOUEBO1 KyJIbTYpH. [IpH 1[bOMY, COPTOBI BIACTHBOCTI KyJIBTYPH, B T.U.
1 OakjaxaH BHOCSATh 3HaYHWH BKIIaJ y (POPMYBaHHS 3arajibHOI BpO>KaHOCTI ¥ TOBap-
HOCTI IJT0/iB. B 0BOUIBHMIITBI OZIHIEIO 13 HEOAraThOX KYJIBTYP, L0 MA€ KOMILIEKC KOPHC-
HUX IMOKa3HUKIB W BIacTUBOCTEW (MIOKMBHI, CMaKoOBI Ta HaBiTh JIIKyBaJlbHi) € Oakia-
kaH. KyneTypa TicHO TOB’si3aHa 3 TOMaTaMH Ta KapTOIUICIO 3 POJIMHH NacIbOHOBUX [5].
Baxmaxan BigHOCATH 10 OoTaHidHOTO BUAy Solanym melongena L. lleit Bua BKIIOYaE
II’STh MiABHUIIB, 3 HUX TPHU KYIBTYPHHUX: CXiTHO-a31MCBKUH — ssp. orentale Fil.; 3axif-
HO-a31UTChKUN — ssp. occidentale Har; miBIeHHO-aziticbkuti — ssp. meridionale Fil;
HaMIBKYIBTYPHUI: —ssp. subspotancum; nuKopociuii.: — ssp. agrestis Fil [6]. B Ykpaini
HaANOIIBII OMMPEH] CXiTHO-a31iMChKHHN 1 3aXiTHO-a31HChKUH MBI OakimaxaH [7].

PocnuHa GakiiakaH Mae 4acTKOBY CTIHKICTh 10 OLTBIIOCTI MATOTCHIB; OJHAK Haki-
yacrimie iX piBeHb HemoctaTtHiil [8]. bakmaxan aBroramHuii numioix 3 12 xpomoco-
Mamu (2n = 24) [9]. 3a xaJgopilHICTIO MPOAYKIII 1€ OBOY MEPEBUILY€ IIOTU OTipKa
it Tomary. baknaxkan — IiHHA TOJIBITaMiHHA OBOYEBAa KYJIBTYpa, IUIOAH SIKOI IIHPOKO
BUKOPHUCTOBYIOTHCSI AJIsl IEPEePOOHOT IPOMHCIOBOCTI, @ TAKOXK Y 1<yJ11Hap11 [10]. H_[I/IpOKe
TMOMIMPEHHS BUPOIITYBAHHS OaxyTakaHa TIOSICHIOETBCSA HOTO 3/IaTHICTIO POCTH B p13H1/1x
KIIIMaTHIHAX 30HAX, BUCOKOIO MPOAYKTHBHICTIO, Xap9IOBOIO IIHHICTIO, & TAKOX YHIBEp-
CaJIbHUM BUKOPHCTAHHSM ILUIOMIB.

He3spaxarouu Ha JIOCUTH TPHBAJIC BUPOIIYBaHHS B YMOBaxX YKpaiHH Oakiia)kaH MOKH
3aJMIIAETHCS HEMOCTATHRO BHBUCHOIO OBOYEBOIO KyJBTyporo. B VkpaiHi mis edex-
TUBHOTO BHUPOIIYBaHHS OaKia)kaH y pi3HUX KIIMAaTUYHUX 30HAX BEAETHCS CeJeKIliiiHa
po0oTa 3i CTBOPEHHS HOBHX COPTIB Ta riOpWAiB. 3MeOUTBIIOTO0 B OCHOBY TaKUX POOIT
3aKJIaIcHO TEHETHYHE MPUCTOCYBAHHS IO MPUPOTHO-KIIMATUIHUX 30H BHPOLIYBAHHS.
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Jlnist miBAEHHOT 30HH BUPOIIYBaHHS CTBOPCHO >KapOCTiiiKi BUCOKOIPOAYKTHBHI COPTH
Oaxaxxana — Anmas, Mado (JJonenska BC I111Ib HAAH) Ta Aiic6epr (ITliBnenna nep-
’KaBHa ClIbChbKOTOCTIONAapCchka AociinHa cranmist IBIIIM HAAH) [11].

3ay1s1 3a0e3MeYeHHS SKOCTI BpoXkaro OakyiakaHa BaKJIMBO MMi1i0paTu copTy 3 HaKpa-
MM TOCTIONAPCHKO-IIIHHUMU 03HAKaMH 32 ONITHMAIIBHOT CXEMH PO3MILIIEHHSI pOCIIH Ha
o [12]. ToMy, 3a BUpOILIyBaHHS OBOYEBOI MPOAYKLIT OakiIaxaH HEOOXiTHO BPaxoBy-
BATH SIK Cy4acHi HOTPeOH B IIbOMY ITPOYKTi, @ TAKOK 00OB’SI3KOB1 BUMOTH JI0 SIKOCTi [13].

baknaxxanu, sik 1 OUIBIIICTH OBOYEBHUX IIBUIKO BTPAYarOTh CBOT CIIOXKHBYI SKOCTI.
ToMy, 03HaKa JIGKKOCTI KyJIbTypH BiAirpae BaxJinBe BUpoOHUYe 3HaueHHA. OcoOIMBO
Yy POCIIUH 13 3HAYHUM BMIiCTOM BOJAHM B ILIOJAX: MOMIJIOp, OTIpOK, OakiaxaH, KamycTa,
uOyist Tomio [14].

3a mpoBenenHs nocnimpkeHHs O. M. llabets ta €. B. 3inuenxo [15] mig yac ouiHku
KOJICKITIHHUX MarepialliB KyJIbTypu Oakia)kaH BCTAHOBWJIM HACTyIHe. Y CBOIH mpaili
BOHHM BU3HAUWJIN aJIalITHBHUN MMOTEHITIAN, CEJEKIIHHY IIHHICTh Ta BHILIMIN TOCIO-
JApChKO-IIIHHI 03HAaKH KyJAbTypH. Cepel KX BUOKPEMJICHO SIK OCHOBHi: BHUCOKa MpO-
IYKTHUBHICTB, CKOPOCTHINICTD, CTIHKICTh JO XBOPOO, BUCOKA SIKICTh MPOAYKIIii 1 BUCOKA
aIanTUBHICTD.

BaxnuBUM MOKa3HUKOM Pi3HUX CIOCO0iB BUPOLIYBaHHS po3caau OakiakaHiB Ta ii
IUTONIi JKMBJIECHHS € PIBEHb BPOXKAIO, HOTO CTPYKTYPHI IIOKa3HUKH Ta AWHAMiKa HA/IX0-
JOKEHHS 1104iB g0 crnokuBada. Jlocmimkenusmu B. 1. Jluxanpkoro ta C. B. llletnnu
[16] BcTaHOBIIEHO, 110 B CEPEAHBOMY BHIL MTOKa3HUKU BPOXKAMHOCTI OIEPHKAHO y Bapi-
aHTi KACETHOI PO3CajIy 3 IUIOMIEIO XUBICHHS 64 cM? i 25 cM? OPIBHSAHO i3 BapiaHTaAMH
3 IUIOILEIO JKUBJICHHS 32 cM2. ABTOPH DML BUCHOBKY, 1[0 HE JIMIIIE CIIOCIO BHPOIITY-
BaHHS po3caju Ta ii IUIOII XKUBJIEHHS Ma€ BIUIMB Ha ypOXKalHICTh KyasTypH. Baxinse
3HAYEHHS Ma€ TAKOXK 1 YMOBH SIKi CKJIaIAl0ThC MMiJ] Yac BETeTallii pOCIHH OaKiIaxaHy.

[MuTaHHS TIPOMYKTHBHOCTI COPTOTHINIB Ta COPTIB OakiiakaHa B 3aJIEKHOCTI Bij
CXEMHU PO3MIIIEHHSI POCIUH BUBYANIU Takoxk i €. B. 3iHueHko 3i cmiBaBTOpamu. Bonu
JIOCITI/KYBAJIM JBA MMiJBUAM IIECTH COPTOTHINIB: 3aXiJHO-a31aTChbKUI miaBua (Aamas,
bina Jlimist) Ta cxigHo-a3iarcekwmii (I'emioc, Caypas, [Ipem’ep, Dianka) 1 OTpUMaHHS
MaKCUMaJIbHOT IPOAYKTUBHOCTI OaKkiaXkaHa.

¥ 3B’S3Ky 3 BIPOBaPKCHHSAM y BUPOOHHIITBO iIHTCHCUBHUX COPTIB i ri0puzis 6akia-
JKaHy BHUHHUKJIA HEOOXIJHICTh YIOCKOHAJCHHS CHCTeMH ynoOpeHHs. OCKIIBKH BHCO-
KOBpOXaifHi IHTEHCHBHI COPTU Ta T1OpPHIM CIIOKUBAIOTH 13 IPYHTY OUIbIIE MOKUBHUX
peYOBUH. BUKOpHCTaHHS KOMITJICKCHUX TOOpUB Ha OaxiakaHi Takok BuB4aB O. B. Kyn
3 IHIIUMHK Jocigaukamu [17, 18].

OTxe, MOPIBHSAHO 13 arpOTEXHOJIOTIEN BHUPOLIYBaHHS Oakiia)kaH, COPTOBI Bia-
CTHBOCTI KyJBTYpPH BHOCSTH CBill BKian y (opMmyBaHHS BpokaifHocTi. Tomy, oOpana
TeMa 3 BUBUCHHS [TOTCHIIIATY BPOKaHOCTI OakiTa)kaHa 3a COPTOBUMH OCOOIHBOCTIMHU
€ aKTyaJIbHOIO Ha ChOTOJIHI.

ITocranoBka mpodsemu. Ha cygacHOMy eTari po3BUTKY OBOYIBHMIITBA W ITiJABH-
MIeHHs e(peKTUBHOCTI Tairy3i Ba)KIIMBIM € OTPUMAHHS OBOYECBOI MPOAYKIII 3a cydac-
HUMH cucTeMaMu arpoBUpoOHuNTBA [ 1]. [Topsia 3 1M, BUBYEHHS CY4acHOTO 3apeeCcTpo-
BAaHOTO COPTUMEHTY OBOYEBHX KYJBTYP Ma€ HE MEHII BaYKJINBE 3HAUCHHS i CIIPUATIME
JIOCTYITHOCTI OBOYIB JUIS CHIOKKBadiB [2]. AJ’Ke BU3HAYEHO, IO HA CHOTOHI B Taiy3i
OBOYIBHHMIITBA HAIIOT KpaiHU € HEJOCTaTHI 00CSATH BUPOOHUIITBA IPOIYKIIii Ta 0OMexe-
HUI COPTUMEHT OBOYIB YKpaiHCBHKOI cenekinii. Ha 30BHINIHROMY i BHYTPIIIHIX pUHKAaX
CIIOCTEPIra€THCS TAKOXK CYTTEBE 3HIDKEHHS iX KOHKYPEHTOCHPOMOXKHOCTI, IO 3HUIKYE
JOCTYIHICTh OBOYIB JUIsl CIIOXHUBAHHS [3, 4]. ¥V 3B’43Ky 3 UMM BHUBYEHHS MOTEHIATy
BpPOXKaHOCTI OaKiTakaHa 3a COPTOBUMH OCOOJIMBOCTSMH € aKTyaJ bHUM IMTUTAHHSIM.
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MeTonuka gocainkenb. Memorw docniodcennss 6yno BCTAHOBUTH PiBEHb BpOXKaii-
HOCTI TUTONTIB OaKJTa)kaHa 3aJIe)KHO BiJl COPTOBHX BIIACTHBOCTEH.

J1s MOCSATHEHHS] METH JTOCIIPKCHHST BAKOHYBAJIMCh HACTYITHI 3A60QHHSL:

1. BcTaHOBUTH TPUBAICTh BEreTallifHOTO MEPIOLy 3a JOCTIKYBAaHUMH COPTAMHU
OakakaH.

2. BuzHauuTH MiHJIUBICTh O10METPUYHUX MOKA3HUKIB POCIUH B pO3Pi3i COPTUMEHTY
MIOCTaBJICHOTO Ha BUBUCHHS.

3. BcTaHOBUTH piBeHb BPOXKAHHOCTI OaKiIakaH 3a COPTOBHMH OCOOIMBOCTSIMH.

4. IlpoBecTH aHami3 perpeciiHoi 3aJeKHOCT1 MK KUIbKICHUMH [TOKa3HUKaMH i Bpo-
JKalHICTIO IUIO/IB.

ITonmpoBi TOCIIKEHHS OyJIM MPOBEICHI B YMOBAX IIEHTPaIbHOT yacTUHH JIiBoOepexk-
Horo Jlicocreny Ykpainu. [Jocnix — ogqHodakTOpHUIA 13 PEHIOMIZ0BAHUM PO3MIIICH-
HSIM BapiaHTiB Y KOKHOMY 3 YOTHPHOX ITOBTOPEHB. MatepianioMm uis ToCIiKeHHs Oynn
copTH 1 Tibpuau OakiakaHa, o BHeceHi B Peectp coptiB pocnun Ykpainu: [Ipamo F1
Bbpimxut F1 #t Mopic F1, Hepo, Ilapic, Jlinep, Jlaypa ta I'arar. IIpu 3akmanmi focuinis
Ta iX MPOBEICHHS 3aCTOCOBYBAIM PEKOMEHIOBAHY arpOTEXHOJIOTiI0 BUPOIIYBaHHS OBO-
YEeBUX KYJIBTYP, & TAKOXK BIAMOBIAHI MeToauKH [19-22].

3a mpoBefeHHS O0iOMETPUYHMX BHUMIPIOBAaHb POCIMH W OOIIKY BpoXar IUIOAIB
OaxJraxkaH, 110 3/[IHCHIOBAJIM BATOBUM METOJIOM KOPHCTYBaJHch MeTonukamu [23]. [lpu
KO)KHOMY 300pi OTpHMaHI IUIOAHM 3 KOXKHOI 00MikoBoi miystHKH copryBamu 3a JJCTY
2660-94 [24]. Onepxani pe3yabTaTd JOCIiIKEHb 00POOISIIN CTATUCTHYHUMH METO-
JIaMH PETPeCciiHOTrO Ta JUCTIEPCIHHOTO aHAI31B 3 PO3paXyHKOM PiBHSHB perpecii, piBHS
anpoKCHMAIlii Ta HAHMEHINOT ICTOTHOT Pi3HHMIII.

PesysabTaTn gociifzkeHb. 3a pe3ydabTaTaMH IIPOBEACHUX CHOCTEPEKCHb OyiIo
BH3HaYCeHO, 110 Ti0puau Oaknaxan [Ipamo F1 Bpimkut F1 # Mopic F1 BimHOCSTBCS 10
CKOPOCTHUIIIOI TPYIH 3 TPUBAIICTIO BereTamiiHoOro mepiony HapiBi 120 mib, a coptu
Hepo, Ilapic, Jlinep, Jlaypa Ta I'aratr — paHHBOI, 3 TPUBAJIICTIO BEreTaIiHOIO Iepiony
mo 120 mi6 (puc. 1).
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vy cepednvomy 3a 2020-2023 pp.
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3a 00miKy OiOMETPUYHMX MOKA3HHUKIB POCIMH OakjIakaHy MU BU3HA4YaIl CEPEIHIO
Bary IDIOMIB B pO3pi3i JOCIIIKYBaHOTO COPTUMEHTY. BcTaHOBIIEHO, IO HAWOUIBIIT Baro-
BUTUMHU Tu10au Oynu y ridpuna Mopic F1 (320,1 r) ta copris: Ilapic (302,1 r), Jlaypa
(320,4 1) # Tarar (340,3 1), puc. 2.
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Puc. 2. Cepeons saza npodykmogozo opeany baxnaxcan, y cepeonvomy 3a 2020-2023 pp.

3a copToBEUMHU 0cOOIHBOCTAMU BHOKpemiieHo Mopic F1, Iapic, Jlaypa # [arar, mo
(hopMyIOTh OLTBII KPYITHUI NPOIYKTOBUI OpraH, CepeaHii — XapaKTepHHUH s Ti0pu-
nis IIpamo F1 it Bpimxur F1 i copris: Hepo it Jlinep.

3a BU3HAYCHHS IMOTEHIlIATy 3arajbHOi BPOXXKaWHOCTI COPTUMEHTY OakiakaH, IO
Oyy IOCTaBJICHI Ha BUBUCHHS BCTAHOBJICHO HAWOUIBII IPOAYKTHBHI 3 HUX (puC. 3).
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I'6pun 6aknaxan Mopic F1 (52,4 1/ra) ta coptu [apic (45,1 1/ra) it Jlaypa (45,4 1/Ta)
c(hopMyBaiH 3araibHy BpOXKAHHICTh TUIOIB HAMOLIBITY, iHIIT — MeHIIe 45,0 T/Ta.

3a BU3HAYCHHS BMICTY CYXOTO 3QJIMIIKY B IUIOAaX Oakiia)kaH BCTAHOBJICHO, IO LIeH
MOKA3HUK BapiloBaB y HE3HAYHUX Mexax — Bix 8,2 10 9,1 % (puc. 4).

Bwict cyxoro 3anumiky, %
S = N W B 0N NN 0 O O

IIpamo F1  bpimxur Mopic F1 ~ Hepo Mapic Jlinep Jlaypa I'arar
F1

Puc. 4. Buicmy cyxozo 3anuuky 8 niooax baxnasxcan, y cepeonvomy 3a 2020-2023 pp.

Maiixe Ha OTHOMY PiBHI BMICT CyXOT'0 3aJIMIIKY B Iofax OyB y riopumis [Ipago F1
Bpimxurt F1 it Mopic F1 i1 copriB Hepo i Jlinep (Bizx 8,2 no 8,5 %), Bummnii anmii moxas-
HUK BigmiueHo y coptiB Ilapic, Jlaypa ii 'arat (9,0-9,1 %).

3a TpoBeAEHHS pPErpeciifHOro aHamizy Ta BHM3HAUCHHS 3aJICKHOCTI 32 pPIBHEM
anpokcuMartii o3Hak (R) Mik KUIBKICHUIMH TIOKa3HWKaMH M BpPOXKAHHICTIO BCTAHOB-
JIEHHS HacTymHe (puc. 5).

BusnaveHo, 1110 Ha 30UTBIICHHS 3arajbHOT BPOXKAHHOCTI OakiIakaHy 3a JIOCIHIKY-
BaHUM COPTHMEHTOM cepenHid BIuMB Mae Bara tuony (R 0,59), cnabkuit — TpuBa-
micth mnogoHomenHs (R 0,23) Ta BmicT cyxoi pedoBunu B miogax (R 0,20). Bonnouac
BCTAHOBJICHO, III0 BMICT CyXOl PEUOBHHH Ma€ 3B’SI30K CEPeIHBOI CHIIM i3 Baroko IUIOLY
(R 0,65).

BucHOBKM Ta NepcHeKTUBH NMOJAJIBUINX AOCHIAKeHb. TakuM YMHOM, 3a TOCIO-
JApCHKO-IIIHHUMH O3HaKaMH yci TiOpuau i copTu OakiakaH BiJIIOBiIAIOTH 3asBICHUM
BAMOTaM. 3-TIOMIXK SIKHX 32 KUIbKiCHIMH TTOKa3HUKAaMH (Macol0 INI0a) BHOKPEMIICHO
riopua Mopic F1 it coptu — I1apic, Jlaypa it ['arar. Haitbib11 IpoqyKTHBHUM BHSBHUBCS
1eH e COPTUMEHT OaKIIaXKaH 3 BpOXKAMHICTIO MIoAiB Oinbie 45,0 T/ra. BuzHaueHo, o
Ha 3arajibHy BPOXKaWHICTh OakiakaHy BIUTUBA€E CEpPEIHs Bara ILTOIY, sSKa KOPETIoe i3
BMICTOM CyXUX PEUOBHH Y MPOIYKTOBUX OpraHax.
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Puc. 5. Peepecitina 3anesxcnicms Midc KilbKICHUMU NOKASHUKAMU OAKIACAH:
a — macy niooy u 8poxicaiiHicms, 6 — mpuganicms NI0OOHOUIEHHS U BPONCAUHICTND,
6 — 8aea N0y U BPONCAUHICTb, 2 — BMICH CYXOi PeHOBUHU 6 NI0OAX Ul BPONCAUHICTND,
y cepednvomy 3a 2020-2023 pp.
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The correct choice of a predecessor crop for soybean cultivation in short rotation crop
rotations can increase its productivity. It is considered that the best predecessors for soybean
are spring and winter cereals. There are recommendations for placing soybeans after corn,
potatoes, sugar beets, and vegetable crops. Technological methods of growing soybeans in
repeated sowings and in monoculture are not sufficiently studied. The fertilization system plays
an important role in increasing the yield of any agricultural crop. Determining the fertilization
system for soybeans should take into account not only the physiological characteristics of this
crop but also the impact on the fertility of the predecessor soil.

Field research was conducted on the fields of the Institute of Agriculture of the Steppe NAAS
from 2019 to 2023. Soybeans of the Zlatoslava variety were grown in a short grain-row crop
rotation with 60% soybean saturation, which had the following rotation: 1. Soybean; 2. Winter
wheat; 3. Soybean; 4. Corn for grain; 5. Soybean. The meteorological characteristics of the
research were marked by variability over the years, which allowed for establishing a reliable
influence of factors studied under different moisture and temperature weather conditions.

In our research, fertilization systems had the most significant impact on soybean yield and
productivity. Higher grain yield, grain units yield, feed units, and digestible protein units were
achieved under the organo-mineral fertilization system after corn for grain as a predecessor:
2.14 t/ha, 4.03 t/ha, 3.47 t/ha, and 0.68 t/ha respectively. Repeated soybean sowings slightly lagged
behind in these indicators, but the difference was not significant. Under the mineral fertilization
system, the predecessor factor reduced the effectiveness of fertilizer action, and the difference in
soybean yield and productivity based on different predecessors was significant. Therefore, the
best predecessors for soybean cultivation in a grain-row crop rotation with up to 60% soybean
saturation in the conditions of the northern Steppe of Ukraine were corn for grain and soybean.
The use of the organo-mineral fertilization system after winter wheat as a predecessor allowed for
achieving soybean crop productivity levels comparable to the best predecessors.

Key words: soybean, predecessors, fertilization systems, soybean yield, productivity.

Coxkonoscvxka I.M., Mawenko I0.B., Kapxo /I.A. Ilpodykmuenicmo coi 3anexcno 6io
nonepeonuka ma cucmemu yooopennsn ¢ ymoeax Cmeny Ykpainu

Ipasunvruil 6ubip nonepeduvboi Kyniomypu 018 UPOUWLYBAHHS COI 8 KOPOMKOPOMAayiiHiil
Ci603MiHi 0ae modxcaugicme 30inbuwiumu ii npooykmuenicms. Beasxcacmuvcs, wo Kpawji none-
PeOHUKU 01151 ol € sipi ma 03umi 3epHosi Kynvmypu. Ichytoms pexomendayii wjo0o posmiujerus
coi' niciis Kykypyosu, Kapmonii, yykpogux 0ypaxie il ogouegux kynomyp. Texnonociuni nputiomu
BUPOWYBAHHS COI 8 NOBMOPHUX NOCIBAX MA 8 MOHOKYIbMYPI 8usueHi Hedocmamuvo. Baowc-
JUBY PONL Y NIOBUWEHHI 8pOICAUHOCMI OYOb AKOI CibCbKO2OCNO0APCHLKOL Kyibmypu idiepac
cucmema y0obpenns. Busnayenns cucmemu y0obpenHs coi HeoOXiOHO He nuule 3 YpaxyeaH-
HAM (hiziono2iuHux ocobrueocmeti OAHOI Kyibmypu, aie i 8paxy8anHs sNAUGY HA pOOKYICHb
IpyHmy nonepeonuxa.
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Tonvosi docniddicenHs npogooUY Ha NoasAX aabopamopii 3emaepobcmea Incmumymy cino-
cbko20 eocnodapcmea Cmeny HAAH npomszom 2019-2023 pp. Coro copmy 3namocnasa upo-
wyeanu y KopomrxopoOmayitiHiti 3epHO-npoCcantitl ci@o3MiHi 3 HacuuyeHHAM coeto Ha 60 %, axa
mana HacmynHe yepzyganns: 1. Cos; 2. Iwenuys ozuma; 3. Cos; 4. Kykypyosa na sepro; 5. Cos.
Memeoponoziuna xapakmepucmuka npo8edentst Q0CIONCEHb BIOMIYeHa MIHIUGICIO 3d POKAMU,
WO 0an0 MONCIUBICIb BCIAHOBUMU OOCMOBIPHULL NAUE (PAKMOPIB, AKI 6USUANU 3 PISHUMU 34
360I0MHCEHHAM MA MEMNEPAMYPHUM PEHCUMOM NO20OHUMU YMOBAMU.

Haiibinvw cymmeso Ha ypooicaiinicms ma npoOyKmueHicms coi' 6 Hauux 00caioax niueanu
cucmemu y0obpenns. Buwi nokasnuku ypooicaio 3epua, 300py 3epHOGUX, KOPMOGUX OOUHUYL MA
nepempasHo2o npomeiny 6yiu 3a OpeaHo-MiHepaIbHOI cucmemu YOOOPeHHS N0 NONEPEOHUKY
KVKypyo3a Ha 3epro. 2,14 m/ea, 4,03 m/ea, 3,47 m/ea ma 0,68 m/ea 6ionogiono. Ilosmopni
nocieu coi 0eujo NOCMynanucs 3a 6Ka3aHUMU NOKAZHUKAMU, aie pisHuys 6yia ne icmomuorn. 3a
MiHepanvHoi cucmemu YO0OpeHHs hakmop nonepeoHuKx 3MeHuLy6as eghekmuenicmos Oii 00o6pus
i pisHuYa yposxcaiinocmi ma npoOyKmMueHOCMi Coi no pisHux nonepeoHuxax oyna 00CcmogipHoio.
Kpawumu nonepednukamu ons 8upousy8anHs coi 8 3epHO-NPOCantiil Ci603MIHI 3 HACUYEHHAM
coero 0o 60 % 6 ymosax niguiunoco Cmeny Yxpainu 6ynu KyKypyosa Ha 3epHo ma cosi. Buxopu-
CMAHHA OP2aAHO-MIHEPATLHOL CUCEMU NO NONEPEOHUKY NUEHUYS 03UMA 0ABAI0 MONCIUGICD
gopmysamu npooyKMuUBHIiCMb NOCIBI6 COi Ha Pi6HI KpaWUX NONEPeOHUKIS.

Knwwuogi crosa: cos, nonepeonuxu, cucmemu YOOOPEHHS, YPONCAUHICMb COL, NPOOYKMUG-
Hicmb.

Formulation of the problem. The proper selection of a previous crop for soybean
cultivation in short rotation crop rotations allows for increased productivity not only
by reducing weed infestation, preventing diseases and pest damage, but also by more
rational use of nutrients from the soil and optimization of water regime. It is considered
that the best predecessors for soybean are spring and winter cereals, as they free up
fields faster, allowing for a longer period to carry out all soil cultivation operations.
There are recommendations for placing soybean after corn, potatoes, sugar beets, and
vegetable crops. Insufficiently studied are the technological practices of growing soy-
beans in repeated crops and in monoculture.

An important role in increasing the yield of any agricultural crop is played by the
fertilization system. Soybean is quite demanding in terms of mineral nutrition; to pro-
duce 1 ton of seeds, it requires up to 70-90 kg of nitrogen, 15-20 kg of phosphorus,
30-40 kg of potassium, 8—10 kg of magnesium, and 18-21 kg of calcium. Definition
the fertilization system for soybeans should take into account not only the physiological
characteristics of this crop but also the activity of the previous crop.

Analysis of recent research and publications. Among all leguminous crops, soy-
bean is the most valuable crop and in recent decades has attracted special attention from
farmers. Soybean ranks high among oilseeds in terms of oil production volumes and
contains essential nutrients in its seeds like no other [1, 2, 3, 4, 5, 6, 7, 8].

Soybean is one of the most effective biological nitrogen fixers, second only to
perennial legumes. According to various researchers, soybean can meet 65-80 %
of its nitrogen needs and leave over 30 % of fixed nitrogen in post-harvest and root
residues [3, 4, 9].

Soybean is an excellent predecessor for many agricultural crops in crop rotations.
It has been proven that high yields are obtained after soybean when cultivating winter
and spring cereals, and a good economic result is achieved with a soybean-winter wheat
rotation. Soybean as a predecessor for corn gives a yield that is 0.3—0.4 t/ha higher than
after other non-leguminous crops. As a predecessor for winter wheat, soybean is com-
parable to crops like alfalfa and corn [10, 11, 12, 13, 14, 15].

Studies have shown that including leguminous crops, particularly soybeans, in crop
rotations leads to increased yields and improved quality. Introducing short rotation crop
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systems where soybeans are planted repeatedly positively impacts not only the produc-
tivity of subsequent crops after soybeans but also overall crop rotation productivity [16,
17, 18, 19, 20, 21],

Soybean is a strategic crop capable of addressing the protein deficit issue and there-
fore requires significant attention. Despite increasing production volumes of soybeans
in Ukraine and globally, its productivity is not yet sufficient. Increasing cultivation areas
alone cannot realize the full potential of this crop.

Developing optimal plant fertilization systems for soybeans and improving culti-
vation technology are important and relevant tasks. The reaction of soybeans to the
comprehensive application of different types of fertilizers, especially with organic com-
ponents in agroecosystems, remains insufficiently studied. Rapid climate changes, inad-
equate plant moisture supply, and temperatures significantly exceeding average annual
values necessitate the development of scientifically sound fertilization systems for soy-
beans in the Ukrainian Steppe [22, 23, 24, 25, 26, 27, 28, 29].

Research task. Justifying the level of yield and productivity of soybeans when
grown in short rotation crop rotations depending on predecessors and fertilization sys-
tems in the conditions of the northern Steppe of Ukraine.

Materials and methods of research. Field research, which studied the influence
of predecessors and fertilization systems on soybean productivity, was conducted in
the fields of the Institute of Agriculture of the Steppe NAAS during 2019-2023. The
random replication method was used. Soybeans of the Zlatoslava variety (originator —
Institute of Agriculture of the Steppe NAAS) were grown in a grain-row short rotation
crop rotation with a 60 % saturation of soybeans, which had the following rotation: 1.
Soybean; 2. Winter wheat; 3. Soybean; 4. Corn for grain; 5. Soybean.

The wide-row sowing method (row spacing 0.45 m), sowing date in the first decade
of May, sowing rate 800 thousand/ha. The research was two-factorial: Factor A — three
predecessors: 1. Winter wheat; 2. Corn for grain; 3. Soybean. Factor B — fertilization
systems: 1. Without fertilizers; 2. Mineral fertilization system (N, P, K,); 3. Organ-
ic-mineral (N, P, K, + by-products of the previous crop). Mineral fertilizers were
applied before primary soil tillage in autumn.

The early-ripening Zlatoslava soybean variety was included in the State Register
of plant varieties suitable for distribution in Ukraine in 2018. The variety is resistant
to anthracnose, powdery mildew, septoria, bacterial blight, fusarium, viral mosaic, and
pest damage. It is characterized by high resistance to drought, lodging, and shattering. It
has a universal (grain, feed, food) direction of use. Recommended zones for cultivation
are the Steppe, Forest-Steppe, and Polissya.

The soybean cultivation technology is generally accepted for the zone, except for
the studied techniques. The establishment and conduct of experiments were carried out
according to field research methodology.

The meteorological characteristics of the research were characterized by variability
over the years, allowing for a reliable assessment of the factors studied under various
weather conditions.

The weather conditions were favorable in 2021, providing sufficient moisture levels
during the soybean growing season. The years 2019, 2022, and 2023 were insufficiently
favorable, especially in the early stages of soybean growth and development in terms
of moisture, while 2021 was excessively wet. The weather conditions in 2020 were
unfavorable.

Therefore, the weather conditions during the years of the research were mostly not
sufficiently favorable for achieving high soybean productivity indicators.
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Results and discussion. In the conditions of the Ukrainian Steppe, soybean yield
significantly varies depending on the weather and climatic conditions during the vege-
tation period. However, the average indicators obtained from the results of five years of
research indicate that the choice of predecessor and fertilization system are factors that
influence the crop’s productivity.

The data presented in Table 1 show that the average soybean yield based on the
studied predecessors was within a significant difference range, 1.67 t/ha, 1.81 t/ha, and
1.79 t/ha (LSDOS for factor A= 0.15 t/ha), with the lowest yield observed for the winter
wheat predecessor.

Table 1
Soybean yield depending on predecessor and fertilization system

. Difference, | Difference,
Predecessors Fertilization system Average factor A factor B
(factor A) (factor B) 2019-2023

t/ha % t/ha %

Winter wheat Without fertilizers 1.32 - - - -
Mineral 1.71 — - 0.39 |294
Organo-mineral 1.99 - - 0.67 | 51.1

Average 1.67 - - - -

Corn for grain | Without fertilizers 1.45 0.13 | 10.2 - -
Mineral 1.85 0.14 | 82 | 039 |27.1
Organo-mineral 2.14 0.15 | 74 | 0.69 |473

Average 1.81 0.14 - -

Soybean Without fertilizers 1.48 0.16 | 12.3 - -
Mineral 1.87 0.17 | 9.7 | 039 | 265
Organo-mineral 2.02 002 | 1.1 | 053 | 36.0

Average 1.79 0.12 - -

LSDO0S, t/ha Factor A = 0.15; Factor B=0.13; Factors AB =0.29

Against the background of natural plant nutrition without fertilizer application, a
significant increase in soybean grain yield was observed in repeated soybean sowings,
at 1.48 t/ha, with a yield increase by predecessor factor of 0.16 t/ha. The harvest from
the corn predecessor (1.45 t/ha) was slightly higher compared to the variant where soy-
beans were grown after winter wheat (1.32 t/ha), but the difference in these indicators
was within the LSD range.

Thus, for predecessors such as winter wheat and corn, soybean yield was at a sig-
nificantly different level, with a significant yield increase observed only in repeated
soybean sowings, +0.16 t/ha.

A more effective factor that positively influenced soybean yield in our research was
the fertilization system.

The application of mineral fertilizers before soybean planting contributed to an
increase in crop yield across all studied predecessors. It should be noted that the yield
increase was consistent, amounting to 0.39 t/ha (LSDO5 for factor B = (.13 t/ha). How-
ever, the NPK system was most effective with the winter wheat predecessor (+29.4 %
yield compared to the variant without fertilizers), and in repeated sowings, the yield
increased by only 26.5 %. The highest soybean grain yield under the mineral fertilization
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system was obtained with the soybean predecessor (1.87 t/ha), slightly lower be the corn
predecessor (1.85 t/ha), but this difference was not significant. Soybean sowings after
winter wheat (1.71 t/ha) had lower yields despite the highest effectiveness of the mineral
fertilization system in this variant.

Incorporating the harvest residues of the previous crop along with mineral fertilizer
application provided the highest increase in soybean yield across all predecessors. Inter-
estingly, the organo-mineral fertilization system worked most effectively with the corn
predecessor, achieving a soybean yield of 2.14 t/ha, significantly higher than the yields
with the winter wheat predecessors (1.99 t/ha) and soybean (2.02 t/ha) predecessors.
The yield increase due to the fertilization system factor for soybean cultivation after
corn was the highest at +0.69 t/ha (47.3 %), while the efficiency of the organo-mineral
fertilization system was highest with the winter wheat predecessor, resulting ina 51.1 %
yield increase of 0.67 t/ha.

Thus, the highest yield indicators under the organo-mineral fertilization system
were achieved for soybean cultivation after corn (2.14 t/ha), with a significant decrease
in yield observed by winter wheat and soybean predecessors (1.99 t/ha and 2.02 t/ha
respectively).

The productivity of soybeans in terms of grain units yield, feed units, and digestible
protein units is an important characteristic for this food crop with strategic significance.

The grain units yield from soybean harvest in our research ranged from 2.48 to
3.79 t/ha. On average over five years, the lowest grain units yield from soybean cul-
tivation after winter wheat was 2.48 t/ha without fertilizer application. Repeated soy-
bean sowings provided a significant increase in grain unit collection compared to winter
wheat predecessors, with an increase of 0.30 t/ha, totaling 2.79 t/ha. Introducing corn
as a predecessor for soybeans did not affect its productivity, with a grain units yield of
2.73 t/ha (LSDOS for factor A = 0.28 t/ha) (Figure 1).
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Fig. 1. Grain units yield depending on predecessor and fertilization system, t/ha,
2019-2023 (LSDO5: factor A = 0.28 t/ha, factor B = 0.25 t/ha, factors AB = 0.55 t/ha)
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The use of the mineral fertilization system in soybean cultivation resulted in a sig-
nificant increase in grain units yield from the soybean grain harvest. Additional nutrient
elements were most effectively utilized by soybean plants grown after winter wheat,
leading to a 29.4 % increase in grain units yield compared to the variant without fertiliz-
ers (0.73 t/ha). Soybean cultivation after corn for grain and in repeated soybean sowings
also showed an increase in grain units yield, but the predecessor factor somewhat sup-
pressed the effectiveness of mineral fertilizers. For soybeans grown after corn for grain,
the productivity of grain units yield was 8.2 %, while without fertilizer application, the
yield increased by 10.2 %. In repeated soybean sowings, the predecessor factor further
reduced the impact of mineral fertilizers, with a 9.7 % increase in grain units yield com-
pared to a 12.3 % increase without fertilizers.

The highest grain units yield was achieved under the organo-mineral fertilization
system. The fertilization system was most effective in increasing soybean productivity
after corn for grain, with a grain units yield of 4.03 t/ha. The difference between winter
wheat and soybean predecessors was significant: 3.75 t/ha and 3.79 t/ha respectively,
with a LSDOS for factor of 0.25 t/ha. The highest increase in grain units yield was
observed in soybean cultivation after winter wheat, with a 51.1 % increase (0.75 t/ha),
while the intensity of the organo-mineral fertilization system’s effect decreased slightly
by corn for grain and soybean predecessors, with increases of 47.3 % (1.29 t/ha) and
36.0 % (1.00 t/ha) respectively.

Our research results confirm the trend of soybean productivity levels based on feed
units yield.

Without fertilizer application, the feed units yield from soybean grain harvest did not
exceed 2.40 t/ha, reaching higher levels when cultivating soybeans after corn for grain
and in repeated sowings, while significantly lagging behind in winter wheat predeces-
sors at 2.14 t/ha (Figure 2).
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Fig. 2. Feed units yield depending on predecessor and fertilization system, t/ha,
2019-2023 (LSDO05: factor A = 0.24 t/ha, factor B = 0.21 t/ha, factors AB = 0.48 t/ha)
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Under the mineral fertilization system, the feed units yield increased, with the trend
of predecessor factor influence maintained: higher values were observed by soybean
and corn for grain predecessors (3.04 t/ha and 2.99 t/ha respectively), while lower val-
ues were recorded by winter wheat at 2.77 t/ha.

With the organo-mineral fertilization system, the feed units yield was highest: at
3.33 t/ha by winter wheat predecessors, 3.47 t/ha for corn for grain, and 3.27 t/ha for
soybeans. However, there was no significant difference in the indicators based on the
predecessor factor, unlike with the use of the mineral fertilization system.

Grain soybean is characterized by a high protein content, which is a valuable raw
material for food production and animal feed. The digestible protein units yield is the
most important indicator that determines the productivity of this crop.

Our research has shown the influence of predecessor factors and fertilization systems
on the level of digestible protein units yield from soybean harvest.

The fertilization system had the most significant impact on increasing soybean pro-
ductivity based on this indicator (Figure 3).
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Fig. 3. Digestible protein units yield depending on predecessor and fertilization system,
t/ha, 2019-2023 (LSDOS: factor A = 0.05 t/ha, factor B = 0.04 t/ha, factors AB = 0.09 t/ha)

Under the organo-mineral fertilization system, the digestible protein units yield was
highest across all predecessors, at 0.63—0.68 t/ha, and did not significantly differ based
on factor A.

However, mineral and organic substances in the soil were most effectively utilized
by soybean plants in crop rotations after winter wheat, resulting in a 51.1 % increase in
protein output.

Under the mineral fertilization system, there was a significant increase in digestible
protein unit yield in repeated soybean sowings and after the corn for grain predecessor
compared to winter wheat (0.60 t/ha, 0.59 t/ha, 0.54 t/ha respectively, LSDOS = 0.04 t/ha).

The digestible protein units yield from soybean cultivation with the predecessors
we studied, without fertilizer application, varied within a significant difference range:
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0.42 t/ha, 0.46 t/ha, 0.47 t/ha for winter wheat, corn for grain and soybean predecessors
respectively, with LSDO5 = 0.05 t/ha.

Conclusions. In conclusion, based on five years of research, it can be concluded
that fertilization systems had the most significant impact on soybean yield and pro-
ductivity. Higher grain yield, grain units yield, feed units yield, and digestible protein
units were achieved using the organo-mineral fertilization system after corn for grain
as a predecessor: 2.14 t/ha, 4.03 t/ha, 3.47 t/ha, and 0.68 t/ha respectively. Repeated
soybean sowings slightly lagged behind in these indicators, but the difference was not
significant. Under the mineral fertilization system, the predecessor factor reduced the
effectiveness of fertilizer action, and the difference in soybean yield and productivity
based on different predecessors was significant. Therefore, the best predecessors for
soybean cultivation in grain-row crop rotation with up to 60 % soybean saturation in
the conditions of the northern Steppe of Ukraine were corn for grain and soybean.
The use of the organo-mineral fertilization system after winter wheat as a predeces-
sor allowed for achieving soybean crop productivity levels comparable to the best
predecessors.
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ACOPTUMEHT 3ACOBIB 3AXUCTY KYKYPYO3U
BIA WKIANIMBUX OPTAHI3MIB B YKPAIHI Y 2017-2018 PP.

CmaHkeeuy C.B. — K.c.-2.H.,

douyeHm Kaghedpu 3007102ii, eHmomonoeii, ghimonamonoeii, iHmezpogaHoeo 3axucmy
i KapaHmuHy pocnuH imeHi b.M. JlumeuHosa,

HepxasHuli biomexHonoziyHul yHieepcumem

MameieHko B.M. — acnipaHm kaghedpu 300r102ii, eHmomorsoeii, gpimonamosioeir,
iHmezposaHo20 3axucmy i KapaHmuHy pocnuH imeHi b.M. JlumeuHosa,

HepxasHuli biomexHonoziyHul yHieepcumem

3abpodiHa I.B. — K.c.-2.H.,

doueHm kaghedpu 300r102ii, eHmomonoeii, ghimonamonoeii, iHmeeposaHoeo 3axucmy
i KapaHmuHy pocnuH imeHi 6.M. JlumeuHosa,

HepxasHuli 6iomexHornoziyHul yHieepcumem

Asmopamu npoeedeHo 00CIONHCEHHSA CMPYKIMYPU PUHKY 3ACOOI8 3aXUCMY KVKYDYO3U 810 WKIO-
aueux opeanizmie ¢ Yipaini'y 2017-2018 pp. 3a éupobnukom, 06’ €kmom 3acmocyeaniisl, npena-
pamuerHumu popmamu ma 0iro4or peuosuroro. 3azarom npedcmasieno 1309 naimenysanv npe-
napamie i3 epyn iHcekmo-akapuyuois, QyHeiyudie ma 2epoiyudis i decukanmie ma 003801eHUX
00 suxopucmanus 8 Ykpaini na kykypyosi. I3 nux 0o incekmo-axapuyuoie nanexcums 199 naii-
MeHy8aHb, abo 15 % 3 ycvoeo acopmumenmy, 0o gyHneiyudie — 460 npenapamis, abo 35 %, a do
2epbiyudie — 650 navimenysanv, abo 50 % ecix npenapamis. TOII-6 ditouux peyosun Ha 0CHOSI
SAKUX 3A861510Mb npenapamu 015 60pomvou 3i WKIOHUKAMU KYKYPYO3U: alb@a-yunepmempun,
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ayemaminpuo, bema-yudrympun, imioaxionpud, miaxnonpuo, miamemoxcam. TOII-4 gipmu
AKI 3a561410Mb npenapamu 01s 6opomvou 3i wikionuxamu Kykypyosu: «baiiep KponCaenc AI»,
«Cuneenmay, TOB «Komnanis «Yxpasimy», 3AT «Aszycm-Beny. TOII-4 npenapamuerux gopm
3as61eHUX npenapamis 0 OOpomvOU 3i WKIOHUKAMU KYKYPYO3U: KOHYEHMPAm emynbCii, KOH-
yeumpam cycnensii, 6000posuunti epanyiu, mexyua nacma. TOII-10 dirouux pewosun Ha 0CHOSI
SAKUX 3aA67810Mb npenapamu 0 60pomvou 3i 30yOHUKAMU X80POO KYKYPYO3U: A30KCUCPODIH,
Oughekonason, Kapbenoasum, Mankoyed, NPONiKOHA301, MeOYKOHA30M, Mmupam, miaberHoasorn,
¢rnympiagon, yunpoxorason. TOII-9 ¢hipm ski 3asensiroms npenapamu 01s 60pomvou 3i 30yOHU-
xamu x80po6 kykypyosu: AT «Aezycm-benn, TOB «Aepocghepa-Tpetiorn, TOB «Aepocgepa JImoy,
TOB «AJAMA Ykpaina», TOB «Komnanis « Vkpasimy»y, TOB «Panzoniy, TOB «Ximacpomapxe-
muney, «batiep KponCaenc AI'», «Keminosa A/C», « Cuneenmay. TOII-2 npenapamuenux gpopm
3as61eHux npenapamis 01 6opomvou 3i 30yOHUKAMU X60POO KYKYPYO3U: KOHYEHMPAm emynbCeii
ma xonyeumpam cycnensii. TOII-10 ditouux peuosuH Ha OCHOBI AKUX 3AABNAI0OMb NPEnapamu 0Jis
60pomvoU 3 HEOANCAHOIO MPAB AHUCMOIO POCIUHHICIIO 8 NOCIBAX KYKYPYO3U: 2-emun2ekcuno-
sutl eqhip 2,4-/1, ayemoxnop, enipocam ma iiozo coni, dukamba ma it coui, Ouxkeam, KI0nipaio,
HIKOCYIbQYPOH, pumcynv@hypor, mugencynvgypor-wemun, mpubenyporn-memun. TOI-9 ¢ipmu
AKI 3a867A10Mb npenapamu 015 6opomvou 3 HedANCAHOI0 MPAB AHUCMON POCIUHHICTIIO 68 HOCI-
sax kykypyosu: 3AT «Aszycm-Beny», TOB «Aepocgpepa-Tpeiioy, TOB «Aepocgepa JImoy, TOB
«Komnania «Yxpasimy, TOB «Komnanin acpoximiuni mexnonoziiy, «baiiep KponCaenc AI'»,
«oy AepoCaiiencic Bu6X», «[dronon Inmepuewnn Onepeiiwns Capn.», «Hygapm I'm6X eno Ko
KI'», «Cuneenmay, BAC®. TOII-4 npenapamusnux ¢hopm 0151 60pomvou 3 Hebax#canow mpas ’'si-
HUCTNOIO POCTUHHICTNIO 8 NOCIBAX KYKYPYO3U: KOHYEHMPAm eMyavCii, pO3UuHHULl KOHYeHmpam,
6000PO3YUHHT 2PAHYU, BOOHULL POZHUH.
Knwuosi cnosa: necmuyuou, Kykypyosa, incekmuyuou, yneiyuou, eepoiyuou.

Stankevych S.V., Matviienko V.M., Zabrodina 1.V. Assortment of protection tools of corn
against harmful organisms in Ukraine in 2017-2018

The authors conducted a study of the market structure of means of protecting corn
from harmful organisms in Ukraine in 2017-2018 by manufacturer, object of application,
preparation forms and active substance. In total, 1309 names of drugs from the groups of insect
acaricides, fungicides and herbicides and desiccants and approved for use in Ukraine on corn
are presented. Of these, 199 names belong to insect-acaricides, or 15% of the entire assortment,
to fungicides — 460 products, or 35%, and to herbicides — 650 names, or 50% of all products.
TOP-6 active substances on the basis of which drugs for combating corn pests are declared:
alpha-cypermethrin, acetamiprid, beta-cyfluthrin, imidacloprid, thiacloprid, thiamethoxam.
TOP-4 companies that declare preparations for combating corn pests: «Bayer CropScience
AGy, «Syngenta», LLC «Company «Ukravity, ZAT «August-Bely. TOP-4 preparative forms of
the declared drugs for combating corn pests: emulsion concentrate, suspension concentrate,
water-soluble granules, liquid paste. TOP-10 active substances on the basis of which drugs
are claimed to combat pathogens of corn: azoxystrobin, difeconazole, carbendazim, mancozeb,
propiconazole, tebuconazole, thiram, thiabendazole, flutriafol, cyproconazole. TOP-9
companies that declare preparations for combating pathogens of corn: JSC «August-Bely, LLC
«Agrosfera-Tradey, LLC «Agrosfera Ltdy, LLC «ADAMA Ukraine», LLC « Company « Ukravit»
LLC, LLC «Rangoliy, «Khimagromarketing» LLC, «Bayer CropScience AG», «Keminova
JSC», «Syngentay. TOP-2 preparative forms of the declared drugs for combating pathogens of
corn diseases: emulsion concentrate and suspension concentrate. TOP-10 active substances on
the basis of which preparations for combating unwanted herbaceous vegetation in corn crops
are claimed: 2-ethylhexyl ether 2,4-D, acetochlor, glyphosate and its salts, dicamba and its
salts, diquat, clopyralid, nicosulfuron, rimsulfuron, thifensulfuron-methyl, tribenuron-methyl.
TOP-9 companies that declare preparations for combating unwanted herbaceous vegetation
in corn crops: CJSC «August-Bely, LLC «Agrosfera-Trade», LLC «Agrosfera Ltdy, LLC
«Company «Ukravity, LLC «Company Agrochemicals technologies», «Bayer CropSaens AG»,
«Dow AgroSciences WmbH», «DuPont International Operations Sarl.», «Nupharm GmbH &
Co. KG», «Syngenta», BASF. TOP-4 preparative forms for combating unwanted herbaceous
vegetation in corn crops: emulsion concentrate, soluble concentrate, water-soluble granules,
aqueous solution.

Key words: pesticides, corn, insecticides, fungicides, herbicides.
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Kykypynsa, pa3oMm i3 MIISHULICIO Ta PHCOM, € OJHIEIO 3 TOJIOBHUX 3€PHOBHUX KYJIBTYP
Ceity. 3epHO KyKypyI3¥ BUKOPHCTOBYIOTH Ha IIPOIOBOJIBYI IIiJIi. 3 HHOTO BUTOTOBJISIOThH
noHay 150 xapyoBHX 1 TEXHIYHUX MPOAYKTIB: OOPOIIHO, KPYITY, IIACTIBI, KPOXMaJb,
cupor, mmoko3y, cnuptT. I3 100 kr 3epHa onepxytoth 3740 1 crupry, mo Ha 35 1
OlbIe, HIX 13 3epHA IHIMUX KYJIBTYp. I3 3apojKiB 3epHa 00YBaIOTh POCIHHHY OO,
sIKa € HE TUTbKH BHCOKOKAJIOPIHHUM IPOAYKTOM XapdyBaHHSA, a i Mae JiKyBaJIbHI Blia-
CTHBOCTI: MICTUTh JICUTHH, KM 3MEHIIY€E BMICT XOJECTEPHHY B KpOBi i1 3amo0irae
aTepocKiIepo3y. I3 CTPUKHIB BHTOTOBJISIOTH JIITHIH, KCHIJIO3Y, OJCPXKYIOTh IIEIIOJIO3Y
1 mamip. I3 100 kr 3epHa MOKHa onepKaTtu 56 Kr Kpoxmaio, 22,4 Kr KOpMy 3 BMiCTOM
npoteiny 21 %, 5,2 Kr TioTeHOBOTo OOpOoIIHA i 2,7 KT KyKYpYA3sHOT OJTii.

[{opiyHe BUPOOHHUIITBO KYKYpPYA3H Y CBITI CTaHOBHUTH ONu3bko 1 Mipa 1. B Ykpaini
y 2022 p. Bpoxali ckiaB noHaj 26,5 MiIH T, [0 Ha0araTo MEHIIE B MOPIBHSAHHI 3 MUHY-
muMu pokoM Ha moHaj 30 %. A 1uionia nociBiB KyKypy/a3u 3HAYHO 3MEHIITMIUCH — 3 5,5
Jo 4,2 mutH ra. [ligBuIIeHHsT peHTa0eIbHOCTI Ta OTPUMAaHHS OUIBIIOT KiIJTBKOCTI BpPO-
JKAr0 3 OJIMHMUIIL TUIOMII € aKTYaJIbHUM MUTAHHIM Y BUPOOHUITBI KyKypya3H. Jjist 1iboro
BUPOOHHKH y CHOTOIHINIHIX YMOBaX HAMAraroThCsl CiITH BUCOKOBPOXKATHI Ta CTiHKi 10
NIKIJTABUX OPTaHi3MiB TIOPHIH.

3a ocTaHHI pOKH KyKypy/3a 3aiiMae Bce OiIbIIl CTIHKY MO3HIIII0 HA CBITOBOMY PUHKY
3epHa. Y il ramy3i MPUPOIHO-CKOHOMIUHI YMOBH YKpaiHHU JTO3BOJSIOTH HE TUIBKH
3a0€3MeYnTH BHYTPINIHI MOTPeOH, a 1 3HAYHO HAPOCTUTH 11 SKCIIOPTHHUH MOTEHIIIA.
IIpote B milficHOCTI Ha NUIAXY CTBOPEHHS CTAOUIBHOIO 1 CIPUSTIMBOIO CEPEIOBUINA,
BKITFOYHO 3 1HPPACTPYKTYpOIO PUHKY, Y BUPOOHHUIN MPAKTHIlI BUPOIYBaHHS KYKypY-
II3U TI€ € YHCJICHHI EePEeroHN arpOTEXHONIOTIYHOTO Xapakrepy. st oTpuMaHHS BUCO-
KOTO BPOJXKalo, arpapisiM MOTPiOHO iHBECTYBATH B IKiCHE HACIHHS, Pi3Hi 3aC00U 3aXHUCTy
pocnuH, 100puBa, a Miciis 30UpaHHs — MPOBOIUTH CYIIKY (SKa Ha CHOTOHI € Ha/I3BU-
YaifHO JOPOTOBApPTICHO) Ta 30epirary.

Criz 3a3HaYMTH, 1110 3pOCTAHHA [TOCIBHUX ILIOI 3aiHATUX M1 KyKypYA3010 Ta HOIy-
TSIpU3allisi MOHOKYJIBTYPH KYKYpPYA3H HETaTHBHO BIUIMBAIOTh Ha (iTOCAHITApHUI CTaH
arponeno3sis. llopoxky Bix 35 mo 40 % (a iHoxi i o 50 %) MOTEHIIIITHOTO BPOXKA0 KYKY-
PYI3U BTPadaeThcsl BHACIIIOK SKUTTENISIBHOCTI IIKIUINBUX OPTaHi3MiB. Y cydyacHOMY
arpoBHPOOHUIITBI 3epHa KYKypY/I3H IepeBary y BUPOITyBaHHI MalOTh TiIOpHIH KYKypY-
JI31 THTEHCUBHOIO TUIY, SKi MOTPeOyIOTh MiJBUIIEHUX HOPM MiHEepalbHUX AOOpUB Ta
3anpoBaKEHHS e()EeKTHBHUX CHCTEM IHTEIPOBAHOTO 3aXUCTY POCIUH y Mepiof iX Bere-
TaIlii. 3a TaKHX YMOB IHTEHCH]IKAIlisl CUTLCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA ITEepe-
Oagae 3acTocyBaHHS 3ac00IB 3aXHMCTy POCIM BiJ LIKIAJMBUX OPTraHi3MiB: ILKiJIHUKIB,
30yAHUKIB XBOpOO pi3HO{ eTionorii Ta HebakaHOI TpaB’STHUCTOI pociauHHOCTI [4, 9, 10,
11, 14, 18, 25].

MaTepiaJm Ta MeToaMKAa. B X0mi MOCHI/PKEHHS! BUKOPUCTAHO CTaHAApPTHI B CTa-
TUCTHIII METOIU JOCTiKeHb. JJoCTipKeHHS CTPYKTYpH 3ac00iB 3aXHCTY KyKYPYy/I3H BiJ|
IIKIJTABUX opraH13M113 B YkpaiHi cranoM Ha 2018 p. B KOHTEKCTi BI/Ip06HHK1B 00’€KTiB
3aCTOCYBaHHS Ta JIIOYUX PEYOBUH, BUKOHAHO, BUKOPUCTOBYIOUH JaHi KOHCATTHHIOBUX
areHTCTB cTaHOM Ha KiHenb 2018 p. Takox Oyio JeTanbHO MpoaHaTi30BaHO HAI[IOHAb-
Huit [lepenik mecTHIUIIB Ta arpoXiMiKaTiB, JTO3BOJICHUX JIO BUKOPUCTAHHS B YKpaiHi
y 2018 p. Ta BiANOBiAHY HAayKOBY 1 HaBUAJIbHY JiTepaTypy [1-27].

Pe3yabTaTn 1ociaigkens. BctaHoBICHO, 110 BCHOTO Ha pUHKY MECTUIMIIB YKpaiHU
npexactasinero 1309 HaiiMeHyBaHb IpemapaTiB KOTPi BIZHOCSTHCS O TPYI iHCEKTO-a-
KapuUUIiB, QYHTIIMIIB Ta TepOilUaiB 1 JECUKAHTIB Ta JO3BOJICHUX 10 BUKOPUCTAHHS
B YKpaiHi Ha KyKypyasi (puc. 1).
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1HCEKTULIM/IHN;
199; 15%

repOinuam;
650; 50%

GbyHTiMIY;
460; 35%

Puc. 1. Illecmuyuou na xkykypyosi 3a 06’ €ekmom 3acmocysanHs

I3 HUX 710 IHCEKTO-aKapUIHIiB HACSKUTH — 199 HaliMeHyBaHb Mpemnaparis, ado 15 %
3 YChOTO aCOPTUMEHTY Ha PHUHKY MECTUIUIIB sl KYKypya3u B YkpaiHi. Jlo ¢yHrinu-
IiB BigHOCUThCS 460 mpenaparis, a6o 35 %. B Toli ske yac 10 repOiIuaiB HATECKUTh
650 HaiimenyBaHb, ab0 50 % Bcix nmpemnapariB npeacrasieHux y [lepeniky nectuuunis
JTIO3BOJICHUX JI0O BUKOPUCTAHHS B YKpaiHi Ha KyKypyn3i (puc. 1).

98:49%
_._,.-""

= Anpa-nunepMeTpuH ® AneTaMinpun ® bera-muyTpun
= [migaxnonpun ® Tiakmonpu = TiameToKcam
= {HIIi

Puc. 2. Incexmo-axapuyuou na Kykypyo3i 3a Oliouumu pe1osunamu

AHaJI3yI04YH PUHOK 1HCEKTO-aKapHIUAiB MoxkHA BUIIIATH TOII-6 nirounx peuoBHH
Ha OCHOBI SIKMX 3asBJISIFOTH Mpernapary it 0OpOTHOU 31 MIKITHUKAMU KYKYPYI3Uu: ajib-
(a-nunepmerpuH (25 npemnaparis, abo 13 %), aneraminpun (13 npenaparis, ado 6 %),
Oera-nudnytpuH (8 mpemapara, abo 4 %), imimaxnonpun (98 npenaparis, ado 49 %),
tiaknonpun (7 mpemnaparis, abo 3 %), TiameTokcaMm (23 mpenapara, abo 12 %). Incek-
TO-aKapHIUAN Ha OCHOBI IHIINX JIFOYMX PEUOBUH 3aiiMaroTh 25 mpemaparis, ado 13 %
MPOTE HAa OCHOBI KOXKHOT 3 HUX BUPOOJIAIOTH He Oinbliie 1-3 mpenapartis (puc. 2).
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¢. «baiiep
KponCaenc
A»; 31;23%

THmi; 66; 50% b
«CuHTeHTay;
14; 11%

TOB

«Kommnanis

3AT «ABryct- | «Ykpasit»; 14;
Bem»; 7; 5% 11%

Puc. 3. Incexmo-axapuyuou na KyKypyosi 3a 6upoOHUKOM

Cepen 3asBHUKIB iHCeKkTo-akapuuuais MoxHa Buainutu TOII-4 ¢ipmu Ha ocHOBI
SKUX 3asBISIOTH Mpenaparu Juis 00poThOM 31 IIKiIHUKaMu Kykypyasu: «baiiep Kpo-
nCaenc AI» (31 mpemapart, a6o 23 %), «Cunrenra» (14 npemaparis, ado 11 %), TOB
«Kommnanis «Ykpasit» (14 mpenaparis, abo 11 %), 3AT «Asryct-bem» (7 npenaparis,
a60 5 %). [umri BupoOHMKY 3asBISIOTE 66 penaparis, abo 50 % Bix ycix (puc. 3).

KOHIIEHTpAT
eMyJbCil; 34;
18%

1HII1; 65;

33%

KOHIIEHTpaT

CYCIICH3IT;
-BOHOPOWHH

43;22%

TeKyua
macTa; 32 i rpamym;
16% 22: 11%

Puc. 4. Incexmo-axapuyuou Ha KyKypy03i 3a npenapamushumu popmamu

Cepen npenapaTuBHUX (hopM iHCEeKTO-akapuiuaiB MoxHa Buaimutu TOII-4 y popmi
SKUX 3asABJSIFOTH Tperapatd Juisi OOpOTHOM 31 MIKIAHWKAMH KYKYpyI3W: KOHIICHTpAr
emynscii (34 npenapart, abo 18 %), KoHIIEHTpaT cycnensii (43 mpemnapara, ado 22 %),
BOJIOPO3YMHHI TpaHynu (22 mpemnapata, abo 11 %), Texy4a nacra (32 mpenapara, abo
16 %). Inmi npemaptuBHi (GOpMH CTAHOBILIIOTH 65 mpemapari, abo 33 % Bix ycix
(puc. 4).
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Ananizytoun puHOK (yHTrimuaie moxxkHa Buginuta TOII-10 nirounx pedoBUH Ha
OCHOBI SIKUX 3asBJISIOTH Mpenaparu uisi 00poThOH 31 30yTHUKaMH XBOPOO KYKYpYyA3H:
a3okcucTpobin (26 mpemnapariB, abo 6%), auderonazon (26 mpemaparis, abo 6 %),
kapOenmasum (27 mpenaparis, abo 6 %), mankoueb (35 npenaparis, abo 7 %), npori-
xoHa301 (30 mpemaparis, abo 6 %), TeOykonazon (111 mpemnaparis, abo 24 %), THpam
(18 mpemaparis, a6o 4 %), Tiabennazon (20 mpenaparis, a6o 4 %), dhryrpiadon (47 npe-
napatis, abo 10 %), nunpokonason (25 npemnaparis, ado 5 %). OyHrinuaM Ha OCHOBI
IHIINX JiI0YMAX PEUOBHH 3aiiMaioTh 95 mpemnaparis, abo 21 % (puc. 5).

27; 6%
25; 5%
111; 24%
20; 4%
18; 4%

= A30KCHCTPOOIH = Jluenoxonason KapOenna3um Mankoned

= [IponikoHazon = TeGykoHazoun = Tupam = TiaGennazon
= OiyTpiadon = [ [umpoKoHa301 = [Hmmi

Puc. 5. @yneiyuou na kyxypyosi 3a oilouumu pewosunamu

21; 5% ,14; 3% 20; 4%
- 34; 7%
]2; 3% 14: 3%

246, 54% _
""-._|52; 1% " KR
— 12; 3%

= 3AT «Asrycr-bem» = TOB «Arpocdepa-Tpeitn»
TOB «AJIAMA Vkpaina» TOB «Kowmmnauis "Ykpasit'"»

= TOB «Pauromni» = TOB «XimarpomapKkeTuHr»

= ¢. «baitep KponCaenc AI» = (. «Keminosa A/C»

® . «Cunrenra» ® [Hn

Puc. 6. @yneiyuou na Kykypyo3i 3a 3as16HUKAMU
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Cepen 3asBHUKIB pyHrInaiB MoxkHa BuAimuTH TOII-9 ¢ipM siKi 3aBISIOTH Ipena-
paru ans 60opoThOu 31 30ynHUKaMu XBopoO kykypymsu: AT «Asrycr-bem» (21 npena-
par, a6o 5 %), TOB «Arpocdepa-Tpetin», TOB «Arpocdepa JItny (14 npenaparis, abo
3 %), TOB «AIIAMA VYkpaina» (20 mpemnapar, abo 4 %), TOB «Kommanist «YkpaBiTh»
(34 mpemapara, a6o 7 %), TOB «Panromi» (12 mpemnapar, ao 3 %), TOB «Ximarpomap-
ketuHT» (14 mpenaparis, ado 3 %), «baitep KponnCaenc Al (32 mpenapar, ado 7 %),
«KeminoBa A/C» (12 mpenapatis, ab6o 3 %), «Cunrenra» (52 mpenaparis, ado 11 %).
a1 BHpoOHUKY 3agBISIOTE 256 mpemnaparis, abo 54 % Bix ycix (puc. 6).

Cepen npenapatuBHUX GopM QyHrinuniB Moxna Buaimti TOII-2 y dopmi sxux
3asIBIISIOTH Mpenaparu s 60poTb0u 31 30yIHHKaMU XBOpOO KyKypy[3u: KOHIICHTpAT
emynscii (193 mpenapara, ado 42 %), koHueHTpar cycrensii (90 npemnapara, ado 20 %).
Inmi npenaparuBHi Gopmu cTanoBsATh 177 npenapat, abo 38 % Bifg ycix (puc. 7).

iHm; 177,
38%

KOHIIEHTpAT
emyinbcii; 193;
42%

KOHIIEHTpAT
cycriensii; 90;
20%

Puc. 7. @yneiyuou na kykypyo3i 3a npenapamusHumu opmamu

AHani3yroun puHOK TepOinuaip MoxHa BuaUUTH TOII-10 mirounx pedyoBHH Ha
OCHOBI SIKHX 3asIBJIIOTH ITpenapaTH st 00poThOH 3 HeOaXKaHOO TPaB’ IHUCTOIO POCIIHH-
HiCcTIO: 2-eTHITeKCIIOBHi edip 2,4-/1 (28 mpemaparis, ado 4 %), aneroxmop (33 mpe-
naparta, abo 5%), rmdocar ta ioro comni (96 npenaparis, abo 15 %), aukamoba Ta i coni
(59 mpenaparis, ado 9 %), nuksar (35 nmpenaparis, abo 5 %), xromipainix (31 npemapar,
a60 5 %), HikocynegypoH (61 mpenapar, abo 9 %), pumcynbdypon (26 npenaparis, abo
4 %), Tundencynpdypor-metria (31 mpemapart, ado 5 %), TpubeHypoH-MeTHII (56 Mpemna-
partiB, a00 9 %). I'epbiluan Ha OCHOBI IHIIKX JIIOUUX PEUOBHUH 3aiiMaroTs 194 mpemna-
paris, a6o 30 % (puc. 8).

Cepen 3asBHUKIB repOinuaiB MoxxHa BuAinuti TOII-9 ¢ipMu Ha OCHOBI SKUX 3asB-
JSIOTH TIpenapatd sl 0OpoThOM 3 HEeOaKaHOIO TPaB’SIHUCTOIO POCITHHHICTIO: 3AT
«Asryct-ben» (26 mpemaparis, a6o 4 %), TOB «Arpocdepa-Tpetin», TOB «Arpoc-
¢epa JIto» (21 mpemapart, abo 3 %), TOB «Komnanis «Ykpasit» (41 npemaparis, abo
6 %), TOB «Kommanis arpoxiMiuni TexHonorii» (19 npemaparis, abo 3 %), «baiiep
KpomCaenc AI» (23 mpemapara, abo 4 %), «Joy ArpoCaitencic BM6X» (19 mpemna-
paris, abo 3 %), «lromon IaTeprenan Onepeitmaz Capi.» (26 npenaparis, ado 4 %),
«Hydapm I'm6X eng Ko KI'» (18 mpemaparis, abo 3 %), «Cunrenta» (27 npemnapara,
a60 4 %), BAC® (20 mpenaparis, a6o 3 %). [xmri Bupobnuku 3aa8isr0Ts 410 mpenapa-
TiB, 200 63 % Bix ycix (puc. 9).
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28; 4% 33; 5%
194; 30% 96; 15%
56;9% -~
35; 5%
31; 5% 31;5%
26; 4%
= 2-etrnrexcuioBuii edip 2,4-/1 = AIETOXJIOp
[midocar Ta oro comi Jukamb6a Ta i coumi
= JlukBar = Kiomipastiz
= Hikocyb(hypon = Pumcynbgypon
= Tugencynbdypon- MmeTn = TpubeHypoH-MeTHI
® [
Puc. 8. I'epbiyuou na xyxypyosi 3a dirouumu pewosuHamu
26; 4% - 60
21;3% 11O 19;3%
23; 4%
19; 3%
26; 4%
410; 63%
18;3%
27; 4%
20; 3%
= 3AT «Asryct-ben» = TOB «Arpocdepa-Tpeiiny»
TOB «Kommanist «YkpaBiT» TOB «Kommanist arpoxiMidHi TeXHOIOT1i»
= (. «baitep KpornCaenc AI» = . «Iloy ArpoCaiiencic BM6X»
® . «/Iromon Iarepuenan Onepeiinrasz Capn.y  ® ¢. «Hydapm I'm6X enn Ko KI»
" (. «CuHrenra» = h.bACD
® [Hmi

Puc. 9. l'epbiyuou na Kyxypyosi 3a 3a6HUKaMU

Cepen npenapaTuBHEX GopM repOinmaiB MoxHa BUAimuTi TOII-4 sKi 3asBISIOTH
npenapatd it 00poThOM 3 HeOakaHOKO TPaB’SHUCTOK POCIUHHICTIO: KOHIICHTpAT
emynbcii (75 mpenaparis, abo 11 %), po3unnnmii koHuenrpar (180 npemaparis, abo
28 %), Bogopo3unHHi rpanyiu (182 mpenapara, abo 28 %), BomHuit po3umnH (56 npena-
pariB, a6o 9 %). Inmi npemapaTuBHi GOpMHU CTaHOBIATH 158 pemaparis, ad6o 24 % Big
ycix (puc. 10).
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BonopozuunHi
rpanyau; 182;
28%

Tamri; 158; 24%

Bopnunii po3uns;
56; 9%

Konnenrpar

emybcil; 755 11% Po3uunHuit

koHLeHTpaT; 180;
28%

Puc. 10. I'epbiyuou na KyKypyO3i 3a npenapamusHumu Gopmamu

BucHoBxu:

1. Ha punky nectunmaiB Ykpainu npeacrainero 1309 mpemnapaTiB T03BOJICHUX J0
BUKOPUCTAHHS Ha KyKypy/[3i IPOTH LIKiJIMBUX OPraHi3MiB. I3 HUX 10 iHCEKTO-akapH-
i aiB HanexuThb 199 (15 %), mo ¢ynrimuais 460 (35 %), no repbinuais 650 (50 %).

2. TOII-6 nmirouux pedoBHH HAa OCHOBI SKHX 3asBJLSIFOTH IpemapaTu 1ist 00poThOu 31
IIKiTHUKaMU KyKypya3H: allb(a-IUunepMeTpuH, aneTaMinpu, oeta-1udryTpus, iMiga-
KIIOTIPHI, TIaKJIOTIPHJI, TIaMETOKCAM.

3. TOII-10 mirounx pedoBUH HAa OCHOBI SIKMX 3asBILIIOTH IpernapaTy st 00poThOn
31 30yTHHKaMH XBOpOO KyKypyA3Hu: a30KCHCTPOOiH, nudexoHason, kapOeHaa3um, MaH-
KoI11e0, MPOITIKOHA3011, TeOYKOHA30J1, TUpaM, TiabeH1a30i1, Gy Tpiadolr, UIMpOKOHA30II.

4. TOII-10 miro4Mx PEeYOBHH HA OCHOBI SIKUX 3asBJISIOTH Mpenapard A 60poTson
3 HeOaXaHOIO TPAaB’SIHUCTOIO POCIHMHHICTIO B MOCIBaX KyKYPYI3H: 2-€THITEKCHIOBHUM
edip 2,4-J1, aneroxop, mmidocar Ta foro coii, Tukam0a Ta i colti, TUKBAT, KIOMipai,
HIKOCYTb(YPOH, pUMCYIb(PYPOH, TUDECHCYIBDYPOH-METIII, TPUOCHYPOH-METHIL.

5. TOII-4 ¢ipmu sKi 3asBIASIOTH Mpenaparu s 60poThOU 31 HMIKITHUKAMU KyKy-
pymu: «baitep KponCaenc AI'», «Cunrenra», TOB «Kommnanis «YkpaBit», 3AT
«ABryct-bem».

6. TOII-9 ¢ipm siki 3asBIAOTH Mpemapary i 00poThOH 31 30yIHUKAMH XBOPOO
kykypymu: AT «Asryct-bem», TOB «Arpocdepa-Tpetin»y, TOB «Arpocdepa Jltmy,
TOB «AJJAMA VYkpaina», TOB «KommnaHnis «Ykpait»», TOB «Panromni», TOB «Xima-
rpomapkeTHHr», «baiiep KponCaenc A, «KeminoBa A/Cy», «CuHTEHTaY.

7. TOII-9 ¢ipmu sKi 3asBISIOTE Mpenapard A OOpoThOHM 3 HeOaKaHOIO TpaB’si-
HHCTOI0 POCIMHHICTIO B IociBax Kykypymsu: 3AT «Asrycr-bem», TOB «Arpocde-
pa- Tpenz[» TOB «Arpocq)epa JItm», TOB «Kommanis «Ykpasit»y, TOB «Komnanis
arpoximiuni texHonorii», «baitep KponCaenc AI», «Jloy ArpoCaitencic BMOX»,
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«/Iromon Iarepremnn Onepeitmaz Capi.», «Hydapm I'M6X enn Ko KI'», «Cunrentay,
BACO.

8. TOII-4 npenapaTuBHUX (HOpM 3asBICHUX MpenapariB it O0pOTbOH 31 LIKiAHU-
KaMH KyKypYI3H: KOHIIEHTPAT eMYJIbCii, KOHIEHTPAT CyCHeH3i1, BOMOPO3UNHHI IPaHyIIH,
TeKydYa Imacra.

9. TOII-2 mpemapatuBHUX (OPM 3asBIICHUX NpernapaTiB s 60poThOu 31 30ymHU-
KaMH XBOPOO KyKypy/[3U: KOHLIEHTPAT eMYNbCii Ta KOHIIEHTPAT CyCIeH3il.

10. TOII-4 npenapatuBHUX (HOpM JJIsi O0POTHOH 3 HeOaKaHOI TPaB’ THUCTOIO POC-
JIMHHICTIO B NOCIBaX KyKypyJ3U: KOHLIEHTPAT eMyJIbCii, pO3UNHHUI KOHIIEHTPAT, BOJO-
PO3YMHHI IpaHyNN, BOXHUHA PO3YHH.
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BMNJINB CEFETANIbHOI POC/IMHHOCTI HA NMPOAYKTUBHICTb
COPI'O 3EPHOBOI'O B MoJiCCl YKPAIHU

Cmounsp C.I. — K.c.-2.H., OoyeHm,

8.0. 3asi0ysada kagheOpu mexHosoeill y pociauHHUUMSI,
lMonicbkuli HauioHanbHUU yHigepcumem

Xypasenb C.B. — k.c.-2.H., 0ouyeHm,

3asidysay kaghedpu rpyHmo3Hascmea ma 3emrnepobemea,
lMonicbkuli HauioHanbHUU yHigepcumem

Tpemb6iybka O.l. — k.c.-2.H.,

doueHm kaghedpu rpyHmo3Hascmea ma 3emsepobemaa,
lMonicbkuli HauioHanbHUU yHisepcumem

Mema pobomu — ecmanogumu 6u008UL CKAAO Ce2emanbHoi pocaunHocmi y @imoyenosax
COP20 3ePHOB020, BUHAUUMU IX WKIONUBICIb MA BCMAHOBUMU eheKmMUGHICIb 2epOiyUdi8 TPyH-
moeoi ma nucmkosoi 0ii' y Ilonicci Ykpainu. Bnepue y nocieax copeo 6 Ilonicci Yxpainu ons
KOHMpOno Oyp sIHi6 6UHAUEHO eeKmueHi NOEOHAHHS 2epOiyudis IPYHMosol ma aucmosoi Oii.
Ilonvogi docniddicenns 3 8UBUEHHS 3a0yp AHEHOCMI aZPOYeHO3i8 COpP20 3ePHOBO20 30TICHIOBANU
ynpooossic 2019-2023 pp. wiisixom nposedentst 00CMexNceHb 8 YMOBAX HABUATbHO-O0CAIOHO20
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nons Ilonicvkozco HayionanvHozco yHieepcumemy ma Il «Yaiikiekay Padomuuiibcbkoeo
pationy JKumomupcokoi obnacmi. ¥V ¢pazy kywinns ¢ nocieax copeo Kinbkicmv Oyp ‘sHie 0ocsi-
eana 95 wm/m?, ix nosimpsano-cyxa maca — 146,9 o/m’. 'V acpoyenozax copeo dominysanu 31a-
K081 0OHOpIuHI Oyp ‘anu: muwin cusui (Setaria glauca L.), nrockyxa 3euuatina (Echinochloa
crusgalli L.); 06000nbhi manopiuni: wupuys 3euyatina (Amaranthus retroflexus L.), 10600a 6ina
(Chenopodium album L.), cipuak b6epesrkosuonuii (Polygonum convolvulus L.), manaban nonvo-
euti (Thlaspi arvense L.), epuyuxu 3euuauni (Capsella bursa-pastoris L.); naumenu yucienuorn
byna epyna kopenenapocmkosux — ocom sicoemuii (Sonchus arvensis L.). Hauibinow echexmueruti
KOHMPONb Ce2emanbHOi pOCTUHHOCI Y HOCIBAX COP20 3ePHOBO20 OYNI0 OOCASHYMO NPU KOMNJIEK-
CHOMY 3aCmOCy8aHHi 2epOiyudie IpyHmosoi ma aucmosoi Oii. Havleuwyi nokasHuxu ompumaro
npu noeOHanHi 2epbiyudis tpyHmosoi dii Ilpumexcmpa I'ono, k. c. 3 Hopmoro sumpamu 3 1/2a ma
aucmosoi 0ii Aepimoxce, PK, Eneeanm 2 FD, CE, Ilpima, c. e., npu sikomy 3a6yp ssHenicms nocisié
SHUIICYBANACS NOPIBHAHO 3 KOHmMporem y 6,4—11,6 pasu, a 3a macorw —y 2,7—4,0 paszu. 3abyp ‘saue-
HICMb A2POYEHO3y COP20 3ePHOBO20 ZHUNCYE YPOXUCAlIHICMb KyTbmypu 6i0 32 0o 88 %, a makoowc
nociputye axicms ompumaroi imonpodykyii. Tomy, wjob 3abezneyumu GUCOKY NPOOYKMUBHICHb
cop20 1HeobXiOHO OOMPUMYBAMUCS YUCMOMU NOCIGI8 KYIbMYPU 8I0 ce2emanbHOi poCIUNHOCHI
YIPOO0BIAHC YCb020 nepiody éecemayii. [itouum npuiiomom 3HudceHHst 3a0yp ‘sneHocmi gimoye-
HO3i8 COpe0 3ePHOB020 € KOMNJEKCHe 3ACMOCY8anHs 2epbiyudie nucmxoeoi 0ii Aepimoxce, PK,
1,0 n/2a Enecanm 2 FD, CE, 0,5 a/ea, Ilpima, c. e., 0,5 n/2a y ¢asi 3—5 mucmris kyromypu ma
tpyumosoi — I'eapoian Tempa, CE,3,5 n/2a, IIpumexcmpa T'ono, k. c., 3 1/2a, 6Hecenux 0o nociey.
Maxcumanvua ypootcaiinicms cop2o 3epHO8020 OMPUMAHA HA APIAHMI CYMICHO20 3ACMOCYBAHHS
Ipumexcmpa [ono, k. c., 3 1/2a ma Enecanm 2 FD, CE, 0,5 n/2a, sixa cknana 6,34 m/za, wo Ha
4,32 m/2a binbuie HidC HA KOHMPOIL.

Kniouoei cnosa: copzo 3epnoge, 6yp’sinu, eepoOiyudu, picm, po36umox pPOCIUH, YPOICall
3epHa, CIMpPYKMypa 8podicaio.

Stoliar S.H., Zhuravel S.V., Trembitska O.1. The influence of segetal vegetation on the
productivity of grain sorghum in the Polissia of Ukraine

The purpose of the work is to establish the species composition of segetal vegetation in grain
sorghum phytocenoses, to determine their harmfulness, and to establish the effectiveness of
soil and foliar herbicides in the Polis of Ukraine. For the first time, effective combinations of
soil and foliar herbicides have been determined for weed control in sorghum crops in Ukraine.
Field studies on the study of weediness of grain sorghum agrocenoses were carried out during
2019-2023 by conducting surveys in the conditions of the educational and research field of the
Polissky National University and PE “Chaikivka” of the Radomyshl district of the Zhytomyr
region. In the tillering phase in sorghum crops, the number of weeds reached 95 pcs/m?, their
air-dry mass — 146.9 g/m’. The sorghum agrocenoses were dominated by cereal annual weeds:
gray mouse (Setaria glauca L.), common flat grass (Echinochloa crusgalli L.); Dicotyledonous
young: Amaranthus retroflexus L., white quinoa (Chenopodium album L.), birch bitter gourd
(Polygonum convolvulus L.), field plantain (Thlaspi arvense L.), common sorrel (Capsella bursa-
pastoris L.); the least numerous group of rhizomes was the yellow thistle (Sonchus arvensis L.).
The most effective control of segetal vegetation in crops of grain sorghum was achieved with
the complex application of soil and foliar herbicides. The highest indicators were obtained with
the combination of herbicides of soil action Primekstra Gold, k. s. with a consumption rate of
3 l/ha and foliar action of Agritox, RK, Elegant 2 FD, SE, Prima, p. e., during which weediness
of crops decreased by 6.4—11.6 times compared to the control, and by weight — by 2.7—4.0 times.
Contamination of the agrocenosis of grain sorghum reduces the yield of the crop from 32 to
88 %, and also worsens the quality of the obtained plant products. Therefore, in order to ensure
high productivity of sorghum, it is necessary to observe the cleanliness of crops from segetal
vegetation throughout the growing season. An effective technique for reducing the weediness of
grain sorghum phytocenoses is the complex application of foliar herbicides Agritox, RK, 1.0 l/ha,
Elegant 2 FD, SE, 0.5 l/ha, Prima, p. e., 0.5 l/ha in the phase of 3-5 leaves of culture and
soil — Guardian Tetra, SE, 3.5 l/ha, Primekstra Gold, k. s., 3 l/ha, introduced before sowing. The
maximum yield of grain sorghum was obtained on the variant of the combined application of
Primekstra Gold, k. s., 3 I/ha and Elegant 2 FD, CE, 0.5 l/ha, which amounted to 6.34 t/ha, which
is 4.32 t/ha more than in the control.

Key words: grain sorghum, weeds, herbicides, plant growth, development, grain yield, crop
structure.
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ITocranoBka npodsemu. Copro BUPOLIYIOTh HAa BCIX KOHTHHEHTAaX y 30HaX 3 TPO-
MiYHUM Ta TOMipHUM KitiMaToM. Tpoxu Oinbime 40 % Bin 3araibsHOTO 00CSATY BUPOOHH-
LITBa BUKOPUCTOBYETHCS Y PallioHi kuUTeNiB kpaid Apuku ta A3sii, e HOro BKHUBaIOTh
y BUIVISAAL LITTBHUX 3€peH (SIK pHC), KpynHy Ta O0pomrHa (He MicTUTh DToTeH). [licns nes-
HOT 0OpOOKH COProO TAKOK BUKOPHUCTOBYETHCS SIK IYKOP, & IICIIS COJIOMYBaHHs Ta (dhep-
MEHTYBaHHS — K OCHOBa CIIMPTHUX HaIoiB (IMBa, MIIHUX aJIKOTOJBHUX TowIo) [1, 6].
Copro 1o nmpaBy BBa)Ka€ThCsI HAWAABHIIIOIO KYIBETYPOIO CBITOBOTO 3eMJIEpOOCTBA, aJlKe
JONCTRBO 11 BupomryBaio e 3000 pokiB 1o Hamoi epu Ha Teputopii [Hail Ta Craponas-
Hporo Kuraro. B nanwmii uac CILIA € Haif011p1IMM BUPOOHHUKOM cOpro y cBiTi. Jlinepamu
3 mociBiB BUCTynaroTh mrat Kansac i Texac. 3 ypaxyBaHHAM €KCTpEeMaJIbHUX OTOJHUX
YMOB, sIKi € HACJIIJIKOM IJI00aJIbHOTO MOTEIUTIHHS, POCIMHY BHPOILYIOTh HacaMIiepes
y MOCYLIUIMBUX perioHax [2, §8].

Cepen OCHOBHUX ITPUYHMH HAPOITYBaHHS IMIOPTY COPTO — 3HIDKCHHS 00CSTiB BUPOO-
HUITBA 3¢pHOBUX KyABTYp Y €C, pi3Ke 3pOCTaHHS BApTOCTi HA 3€PHO Ha EBPOIICHCEKOMY
PHHKY, a TaKOX 3HW)KCHHS PIBHS KIiHIEBHX 3allaciB OCHOBHUX 3€PHOBUX KYIBTYP.
Y €Bpomi copro mpakTHYHO HE BHUPOILYIOTh, X04a ISl KYJIBTypa Ma€ BCi BIACTHBOCTI
UL TIPACTOCYBAHHA 10 KIIMaTHYHHX YMOB. Hacimimku mmo0anbHOTO TOTEIUTiHHS BCE
Jlai BiT4yBa€ yKpaiHChbKe CLIbChKE TOCIIONAaPCTBO, TOXK 3a ocTaHHi 20 pOKiB BiOyaHCs
JOCUTH CEepHO3HI 3MiHM KIIiMaTy. YKpaiHCHKOMY CUTBCBKOMY TOCIIOAPCTBY, SIKE 3BHKIIO
JIO TIOMIPHOTO KJIIMaTy, y MaiOyTHbOMY YacTillle JOBOIUTHCS OpaTh 10 yBark eKcTpe-
MaJibHI MOTOHI YMOBU. ToMy CiNbrocIBUPOOHHMKAaM JTOBOAMTHCS MEPEOPIEHTYBATHUCS
Ha HOBI KyIbTypH. | Bce yacTimie yKpaiHChKi arpapii poONIATh CTaBKy Ha Taky MOCY-
XOCTINKY 371aKOBY KYJIBTYPY, K copro [3].

VY CiIbCHKOTOCIONAPCHKOMY BHPOOHUIITBI BUPOILIYBAaHHS KYNbTYpPHHX POCIHH
000B’SI3KOBO CYITPOBO/DKYETHCS TMOSIBOIO HEeOaKaHOT cereTanbHOI POCIMHHOCTI B iX
MociBax, sSika Ma€e Pi3HOOIYHUIA HEraTHBHUH BIDIMB. Byp’sHH, mpopocTarouu pa3oM i3
KyIbTYpPHHUMH POCIMHAMU, KOHKYPYIOTh 3 HUMHU 32 BOJIOTY, NTOXHBHI PEUOBHHH, eJie-
MEHTH MIiHEPaJIbHOTO >KHMBJICHHS, a 3 PO3BHTKOM BEreTaTMBHOI MacH — 1 3a CBITJIO.
Brparyi moTeHIiiHOTO BPOXKAK0 MOIBEOBUX KYIBTYp 32 paXyHOK IPHUTHIYCHHS iX Oyp’s-
HOM CTaHOBIIATH 7—16 %, a 3a CHIIbHOT 3aCMi4€HOCTI MOXKYTh Aocsirati 25-30 %. Tomy
MPH BUPOIIYBaHHI POCIIMH Ba)XJIMBE 3HAYCHHS Ma€e po3poOka ePEeKTHBHUX 3aXOIiB
3axucTy ix Big Oyp’sHiB [1, 7].

Binznaunmo, mo Oyp’sHM, Ha BiAMIHY Bil KyJIBTYpPHHUX POCIHH, y IHOYaTKOBHI
Mepiosl pOCTY Ta PO3BUTKY BUTpa4aroTh B 1,5-2,0 paszu Oinbie Bosoru. Ha cunbHO 3ac-
MIYeHUX AUISHKAX IMOJIA, BOJIOTICTh Y KOPEHEBMICHOMY Iapi IPYHTY 3HMXKYETbCS Ha
2-5 % i 6inbime [2].

AHaJji3 ocTaHHIX JocaimkeHb Ta myduaikanii. Copro 3epHOBe (Sorghum bicolor
L.) — xapakTepu3yIoTh K OJHY 3 HAHOLIBII BUCOKOMPOAYKTHBHUX 3JTAKOBUX KYIBTYD,
III0 Ma€ yHiBepCcalIbHE MPU3HAUCHHS: IIPOAOBONIEYE, KOPMOBE Ta TEXHIYHE.

CporofHi copro KynasTUBYIOTh y moHaa 80 kpaiHax CBITY. Y JNEAKUX 13 HUX KYyJb-
Typl Halle)XUTh AOMiHYIO4a POJIb 3a0e3MEeUeHHs] HACEeNEeHHS 3€PHOM 1 MPOAYKTaMH
fioro mepepoOku. B IHAil, HapHKIIaa, 3epHO COPTrO € TPETHOIO 338 3HAYUMICTIO KyJib-
TYpO¥O Ticis mieHuii Ta pucy. 3a nanumu FAO Production Yearbook ta Agricultural
Statistics, HaIpUKIHII APYroro THCAYONITTS COPTrO BHPOIIYBaJW HA IJIOUI ONHU3BKO
50 mutH. ra. Hait6inpii mociBHi o 3ocepemkeni B [ngokuTai — 27 MiH ra, Adpurti —
15,5 mutH ra, [TigHiunHid Ta [liBaennin Amepuni — 4,5-5 muH ra [3, 5].

JUIst OTpUMaHHS BUCOKUX YpOXKaiB KYJIBTypH HEOOXiTHUM i 000B’S3KOBUM NpHHO-
MOM BHPOIIYBaHHS € KOHTPOJIb YHCEIBHOCTI Oyp’sIHIB Y arponeHo3ax, IUITXOM BIIPO-
BaJDKEHHSI XIMIYHOTO ¥ MeXaHIYHOro oOpoOITKIB IpyHTY. II0SCHIOETBCS Tie THM, IO
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POCIMHH COPro Ha MOYATKOBHX €Talax OpraHoreHe3y MaroTh HU3bKUI MpPUPICT HAJ-
3eMHOT MacH, a 3a IHTeHCUBHOTO PpOCTY Oyp’siHIB BOHH HOTO JIETKO MPUTHIYYIOTh. ToMy,
BUBUCHHS IUTAHHS KOHTPOJIO CEreTaNbHOI POCIMHHOCTI B MOCIBaX COPro 3¢pHOBOIO
€ aKTyaJIbHUM Ta HEOOXiTHUM.

MeTta cTaTTi: BCTAHOBUTH BUAOBUH CKJIQJI CETETAILHOI POCIMHHOCTI Y (QIiTOIICHO-
3ax COpPro 3epHOBOTO Ta BCTAHOBUTH €()EKTUBHICTH IepOiluAiB IPYHTOBOI Ta JTUCTKOBOT
nii y Iomicei Ykpainu.

Marepianu i meTomuka. [1omb0B1 TOCTIUKEHHS 3 BUBYCHHS 3a0yp SHEHOCTI arpo-
LIEHO31B COPro 3€pHOBOTO 3/iiicHIOBaNN yripoaoBx 2019-2023 pp. nuisxoM NpoBeACHHS
00CTexXeHb B YMOBaX HaBUAIbHO-A0CIiAHOTO 1101 [Tomichkoro HamioHaIbHOTO YHIBEP-
cutety Ta [1I1 «YaiikiBka» Pagomunmibscekoro paiony XXuromupcbkoi oomacti. TexHo-
JIOTisl BUPOLIYBaHHS KyJIBTYpH OyJia 3arallbHOINPUIHSATOIO UTS PEriOHY, BEKTOP SIKO1 OyB
CIPSIMOBaHMH Ha 3HHUIIEHHS Oyp’siHIB, 30€peKECHHS Ta HAKOIMWYECHHS BOJOTH, & TAKOX
Ha BUPIBHIOBAHHS TIOBEPXHI IPYHTY.

Jnst mpoBeneHHs 00MiKiB Ta BU3HadeHHs (pakTHuHOT 3a0yp’ THEHOCTI BUKOPHUCTO-
BYBAJI METOJIM: OKOMipHUII Ta KiNbKicHUH. J{7151 BU3HaUeHHS HAHIOMNPEHININX BUIIB
Oyp’sHIB 3aCTOCOBYBAJIM OKOMIpHUH. J[J11 BCTAHOBJICHHS KUIBKICTI Oyp’sHIB Ha 00Ti-
KOBOMY MaWIaHYMKy — KiTbKiCHHHA. Bam 3acMideHOCTI BH3HAYalW KOPHCTYIOUHChH
mKanoro [4].

CraructuaHy 0OpOOKYy OTpHMaHHX JAaHUX BUKOHYBAJH 32 JOIIOMOTOIO MPUKIaTHOT
KOMIT I0TepHO1 nporpamamu: Microsoft Excel.

BukJian ocHoBHOro Mmatepiaay. [Ipu BUpoIyBaHHI cOPro rOJIOBHUM (aKTOPOM, IO
3HIKY€E €(EKTUBHICTD YCIX TEXHOJIOTTYHUX MPUHOMIB, CIIPSIMOBAHUX HA IiJABHICHHS
BpOXKaifHOCTI 3epHa (copra, 100puBa, 0OpPOOITOK IPYHTY Ta iH.), BBAXKAETHCSI BUCOKA
3aCMIYEHICTh MOCIBIB CETETAILHOK POCIHHHICTIO.

KopeneBa cructema Oi1bIIOCTi Oyp’siHIB PO3BHUBAETHLCS IIBHIIIE 1 ITHOWHA IPOHKK-
HEHHS 11 B IPYHT BUINE, HIXK y KYJIBTypHHUX POCIHMH. BHAcCHiOK HU3BKOI KOHKYPEHTO-
CIIPOMOXKHOCT1 COPrO 3€pHOBOTO OJHIED 3 OCHOBHHUX 3aBlaHb €(EKTHBHOI CUCTEMHU
3aXHCTy € BCTAHOBJICHHS BHIOBOTO PO3MAITTSl CETETaNbHOI POCIMHHOCTI B IMOCIBaX
KyJBTYpH.

B pesynbrari nocimimkeHs BU3Ha4€HO ONMM3bKO 22 BUIIB Oyp sHIB y MOCIiBaX COPro
3epHOBOIO, IOMiHYIOUI IPeACTaBJIeHl Ha puc. 1.

BcTaHoBneHO, 10 y arpoleHo3ax Copro AOMiHYBalIM 3JIaKOBi OZHOpiuHiI Oyp’sSHU
YHMCENBHICTD, SKMX CTaHOBHJIA: MHMIIIN cusmii (Setaria glauca L.) — 29,6-51,8 mr/m?,
wiockyxa 3Budaiina (Echinochloa crusgalli L.) — 21,8-44,3 mr/m?. Cepen OBOIOIb-
HUX MAJIOPIYHUX: IUPHIL 3BUYaiiHa (Amaranthus retroflexus L.) — 8,9— 29,2 wt/m?,
noboxa 6ina (Chenopodium album L.) — 8,5-19,8, ripuak 6epeskoBuanuit (Polygonum
convolvulus L.) — 3,9-5,6, Tanaban nmonwoBuii (7hlaspi arvense L.) — 3,4-10,1, rpuniuku
3puuaitti (Capsella bursa-pastoris L.) — 2,9-8,7, Ta inii. Haiimenin yncienHoro Oyna
rpymna KOPEeHemapoCTKOBHUX — OCOT :KOBTHH (Sonchus arvensis L.) — 1,8-7,9 mr./m>.

JlocmipkeHO TakoXK, IO 3a PaHHIX CTPOKIB CiBOM COPro BHACIHIJOK HHU3BKOI TEM-
nepaTypu MOBITpsl Ta opHoro wmapy IpyHrty (+7...+8 °C) cxomu Oyp’dHiB BiaAMiu€HO
BJIBi4i MEHIII, TOJI SIK Ha MOYATKy BETETAIIIHOTO MEepioy CIOCTepiraiu pizke Hapo-
CTaHHS iXHBOI KUIBKOCTI, 1[0 CIIPHSIIO CTPUMYBAHHS POCTOBHUX IIPOIIECIB T4 PO3BUTKY
KyJBTYpH.

3 migBunIeHHSM 3a0yp’stHEHOCTI TOCiBiB Big 15 10 60 mT/M? ypoxkailHiCTh 3epHa
copro 3mennryBanacs Ha 70-80 %, a mpu cunbHiit 3acMigeHocTi —y 2,5-3,0 pasu. Bmicrt
Oinka y 3epHi 3HIKyBanocs Bif 12,8 1o 9,00 %.
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Puc. 1. Cmpykmypa 61006020 cxnady nonyiayii Oyp ‘anie y (himoyeno3ax cop2o 3epHo6020
6 Ilonicci Yxpainu, 2019-2023

OO0IiK 3aCMIYEHOCTI MOCIBIB COPTO 36pPHOBOTO MMOKA3aB, MO y (a3y KyIIiHHS, Tepe.
BHECEHHSM repOilIiB JUCTOBOI /il a00 3aCTOCYBaHHSAM MEXaHIYHUX 3aXOJliB KOHTp-
OJTI0 B CepeNHLOMY 3a BCiMa BapiaHTaMH JTOCIIIH, KPiM TUISHOK 3 PyYHHMH TPOTIOJ-
KaMH Ta I[PYHTOBUMH repOilliaaMu, KiTbKicTb Oyp’siHiB qocsrana 128 mr/m?%, ixHs moBi-
TpsiHO-cyxa Maca 184 r/m?%. 3abyp’siHeHICTh XapaKTepu3yBaacs K BUCOKa (Tabm. 1).

Ha BapianTax 3acrocyBaHHs rpyHTOBHX TepOinuaiB I'Bapmian Terpa, CE Ta Ilpu-
Mekerpa [oma, K. ¢. KUTBKICTh CereTalbHOI POCIMHHOCTI 3MEHINyBajocs Bix 46 mo
10 mrr/m?, abo Ha 64,1-78,3 %, a iXHsI CepeIHs Maca B MOBITPSIHO-CYXOMY CTaHi 3HUKY-
Bajacs Bixg 206 mo 17 r/m?, a6o Ha 77,2-93,6 %.

3actocyBaHHs JHIIe repOilMAiB JIMCTOBOI Jil TakoXX He 3a0e3NevyBajio MOBHOTO
3HUIIEHHS Oyp’sHIB, 30KpeMa 3JIaKOBUX BHIIB: MUl cwsuil (Setaria glauca L.),
iockyxa 3Budaiina (Echinochloa crusgalli L.), sxi no0pe MpUCTOCOBAaHI 10 3pOCTaHHS
B TIOCiBax COpro.

I numre cymicHe BUKOpHCTaHHS repOiluIiB IPYHTOBOI Ta JIMCTOBOI il 3abe3mnedy-
BaJIO HAWITOBHIIIIE 3HUINIEHHS Y TIOCiBax Oyp’sHIB.

Jo $a3u moBHOI CTUINIOCTI 3epHA 3aCMIYEHICTH MOCIBIB COpro Ha BapiaHTax 0e3
3aCTOCYBaHHsI TepOIUIiB, SIK 1 paHille, 3aIulIanacs Jy»Ke BUCOKOIO 3 IIepeBaKaHHIM

y MociBaxX SK MaJIONITHIX IBOJNOJBHHX, TaK 1 3JJAKOBUX BHIIB Oyp’sHIB: IIMPHIIS
3BuvaitHa (Amaranthus retroflexus L.), nobona 6ina (Chenopodium album L.), ripuak
oepeskounauit (Polygonum convolvulus L.), Tanaban nonsoBuit (Thlaspi arvense L.),
rputukn 3Bu4aitHi (Capsella bursa-pastoris L.), mumiit cusmit (Setaria glauca L.),
II0cKyXa 3Bu4aiina (Echinochloa crusgalli L.).

[Tpu BHEeceHH] repOinuaiB rpyHTOBOT A1l [IpuMekcTpa [omna, K. ¢. 3 HOPMOIO BUTpATH
3 5i/ra y NOpIBHSIHHI 3 KOHTPOJEM 4HCiio Oyp’siHIB 3MeHinyBaiacs 3i 116 mr/m? 1o
18 wt/M? abo y 6,4 pasa, iX NOBITpsHO-Cyxa Maca 3HKyBanacs 3 267 r/m? 1o 139 r/m?
a6o B 1,9 pasm, a rep6inuny I'Bapaian Terpa, CE 3 Hopmoto 3,5 n/ra — 3a0e3neuyBajio
3HIDKEHHS KUTbKOCTI Oyp’stHiB nuie y 1,3 pasa, a ix macu —y 1,1 pasu.
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Tabmumsg 1
Bnums repoinuais Ha 3a0yp’siHeHicTh MociBiB copro 3epHoBoro, 2019-2023
TepOinuau (D?Sy Hepen BF{ eT:t_ Bucora Maca
KYIIIHHSA 36npammM IMIMHUHU
nepion POCJIMH, | pociauH,
IPYHTOBOI il 1o Bereramii wr./m? | t/mM? | mr/m? | r/m? HiB ’ cM r/m?
Konrtpons Kontpons
(o6podKa (06pobKa BO00) 128 | 184 116 267 134 76 538
BOJI010) Pyuni npononku (4) 74 106 37 85 118 105 1522
Arpitoke, PK, 1 n/ra 91 131 78 180 127 93 885
Enerant2 FD, CE, 82 | 18| 51 |18| 127 95 1100
0,5 m/ra
Ipima, c. e.,0,5 ni/ra 88 126 72 166 127 94 924
I'Bapnian Kounrpoins
Terpa, CE (0BpoBia BoI0i0) 45 38 32 206 127 95 1115
3,5 n/ra Pyuni mpomonku (4) | 46 | 42 | 35 225 118 106 1537
Arpirtoke, PK, 1 n/ra 32 27 27 174 123 95 1325
Eneraut 2 FD, CE, 28 [ 24| 20 |129] 123 97 1482
0,5 n/ra
[pima, c. e.,0,5 n/ra 30 25 24 154 123 95 1394
Hpumexctpa | Kotrrpon 36 |21 18 [139] 125 92 1198
Tonp, k. c. (0Opobka BoIOK0)
3 n/ra Pyuni npononki (4) | 30 | 17 | 32 |105] 118 106 1503
Arpirtokc, PK, 1 1/ra 35 21 18 98 121 95 1447
Enerant2 ED,CE, |50 150 | 10 | 71| 121 98 1545
0,5 /ra
[pima, c. e.,0,5 m/ra 33 19 17 112 121 96 1505
HIPOS 2,01 1095 145 |235| 275 2,06 4,98

3acrocyBaHHs nuiie repOinuaiB auctoBoi Aii Arpitokc, PK, Enerant 2 FD, CE,
[Tpima, c. e. TakoX MPU3BOIUIIO JIO MMOMITHOTO 3HWKCHHS YMCIIa Ta Macu Oyp’siHIB poc-
muH. [Ipore 37makoBi MajoONiTHI Oyp’ssHW KOHTPOIIOBAJIUCS UMM TepOilluaaMu Helo-
ctaTHRO. Yucio mux Oyp’sHiB mepes] 30upaHHIM ypokaro gocsiraino 37-116 mr/m?, a ix
maca — 55-267 r/m%

Haii6inbir eeKTHBHHN KOHTPOJb CEreTalbHOI POCIHHHOCTI y TIOCIBax COpPro 3ep-
HOBOTO OyJ0 JOCATHYTO IPHU KOMILJIEKCHOMY 3aCTOCYBaHHI repOillMfiB IPYyHTOBOI Ta
nuctoBoi mii. HaifBuIIi MoKa3HUKH OTPUMAaHO TPH MTO€AHAHHI TepOinuIiB IpyHTOBOT Aii
IIpumekctpa o, k. ¢. 3 HOpMOIO BUTpATH 3 Ji/ra Ta TUcToBoi 1ii ArpiToke, PK, Ene-
raut 2 FD, CE, Ilpima, c. e., npu sikoMy 3a0yp’sSSHEHICTb IOCIBiB 3HMXKYyBajacs MOpiB-
HSIHO 3 KOHTpoJeM y 6,4—11,6 pasu, a 3a macoro —y 2,7-4,0 pazu.

TpuBalicTh POCTy Ta PO3BUTKY COPro MPH BUCOKIM 3a0yp’sHEHOCTI (iTOICHO31B
BHACJIIIOK NIPUTHIYCHHS POCIIUH 301IbIIyBaacs B MOPIBHAHHI 3 IUISHKAMU, BUIBHUMU
BiJl cereTalbHUX POCIWH, Ha 7—14 ni0, TOMI SK MPU BUKOPUCTAHHI TepOIllUIiB Mepion
BereTallii CKopouyBaBcs Ta craHoBuB 118—121 ni0.

Ypokail € IHTerpylouuM MOKa3HUKOM YMOB BHUPOILYBaHHSA KYJIBTYPH YIPOJOBK
Bererallii. BiH BUCTymae y pojii OCHOBHOTO IMOKa3HWKA, MO0 KPUTHYHHUX MEPIOJiB
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IKiMUBOCTI Oyp’siHIB. YpoxalHICTh copro 3epHOBoro riopuny 419x124 npu nocriii-
HOMY MPOBEJCHHI JOIVISY 3a IMOociBaMu ckiana 6,94 1/ra, Tofi SIK HAa KOHTPOJIHHOMY
BapiaHTi — 2,2 1/ra. BcTaHOBNEHO, IO KPUTHYHUM IEPiOJIOM IIKi[UIUBOCTI Oyp’sHIB
IpU BUPOITyBaHHI copro 3epHoBoro B Ilomicci Ykpaiau € 30 qHIB 3 MOMEHTY NOSIBU
CXOJIIB KYJIBTYPH.

O06mik ypoxaro copro y (pasi moBHOI CTUIVIOCTI TAKOXK MiATBEPIAUB BUCOKY €(EKTHB-
HICTb 3aCTOCYBaHHS IPYHTOBHX I'epOilM/IiB y TIOETHAHHI 3 IpenapaTaMu JUCTKOBOTO Aii
(Tabm. 2).

Tabmurs 2
IIpoaykTUBHICTH NMOCIBiB COPro 3epHOBOTO
3aJ1€:KHO Bij 3acTocyBaHHs repoinmais, 2019-2023
TepOiman g . IMapamerpu BosoTi 5
= -~ =
g = = - a e = 2
S2| 388 | 5 |E8|2 |E¢g
..... = I s = m 2 - | 8 S =
IPYHTOBOI Ail o Bererauii = e = S § 5 g <= Bk %
S
EE| 2|8 | 7 |ER|E |2
Kontpons Konrpons
122 | 234 | 20,1 | 202 | 750 | 162 | 2,02
(0Opobra (06pobka BOmIOI0)
BOZIOI0) Pyuni npomosnku (4) 14,8 25,1 27,4 48,6 1910 472 6,61
Arpitoxe, PK, 1wra | 142 | 23,5 | 23,9 | 32,0 | 1140 | 26,0 | 3,18
Enerant 2 FD, CE, 147 | 243 | 246 | 382 | 1215 | 308 | 3,58
0,5 si/ra
[pima, c. e.,0,5 w/ra 14,4 23,8 23,1 34,2 1164 27,2 3,24
I'Bapnian Kontpons
Terpa, CE (0Bpobia Bo0r0) 14,5 23,8 22,8 38,2 1360 30,2 4,29
3,5 n/ra Pyuni npononku (4) | 16,1 | 249 | 27,7 | 513 | 1772 | 43,0 | 6,64
Arpitoxke, PK, 1 ni/ra 15,2 24,2 26,4 47,3 1726 39,3 5,72
Eneranr2 FD, CE, 159 | 245 | 272 | 490 | 1750 | 418 | 6,05
0,5 n/ra
Ipima, c. e.,0,5 n/ra 15,5 242 26,0 479 1742 39,5 5,79
Ipuveketpa - | Korrpor 142 | 238 | 238 | 40,1 | 1498 | 338 | 4,70
Tonn, k. c. (0oOpobKa Boz010)
3w/ra Pyuni nporonku (4) 15,6 25,1 28,6 54,6 1952 47,7 6,94
Arpirtoke, PK, 1 n/ra 15,5 242 26,4 49,1 1758 42,1 6,08
Enerant 2 FD, CE, 160 | 248 | 272 | 53,8 | 1889 | 445 | 634
0,5 n/ra
Ipima, c. e.,0,5 n/ra 15,5 24,1 26,9 52,6 1798 42,9 6,18
HIPO5 0,74 1,23 0,96 1,15 2,98 1,05 0,19

Tak 3acTocyBaHHS JUIIE TepOIMIIB JUCTKOBOI Jii CHPHSAIO IiJBUIICHHIO YpO-
JKAMHICTD 3epHA COPTo B IMOPIBHIHHI 3 MOCIBAMHU 0€3 3aCTOCYBaHHS 3aXO/iB KOHTPOJIO
Oyp’siHiB Ha 1,16-1,93 T/ra (abo 57,4-77,2 %), a TinbKU IpyHTOBHUX — Ha 2,27-2,68 T/ra
(ma 112,4-132,7 %).

Toni stk mpu noenHaHHI npenapaty rpyaroBoi aii [Ipumekcrpa [ong, k. ¢. 3 HOpMOIO
BUTpaTH 3 j1/ra y JomociBHUM niepion Ta muctoBoi aii Enerant 2 FD, CE, 0,5 n/ra y ¢asi
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3-5 nucTkiB 3a0e3medyBaio OTPUMaHHSI MAaKCUMAJIBHIO 301IBIICHHS BPOXAI0 3€pHA HA
4,32 T/ra, 110 MEepEeBUIIy€E YPOKAMHOCTI Ha KOHTpoIi y 3,1 pa3u.

3a paxyHOK 3HUIIEHHs Oyp’sHIB y IOCIBaxX COPro IpyHTOBUMH repOiluaaMu Maca
pociun 3 1 M? migBuinyBanacs Ha 577-660 r (y 2,1-2,2 pasu), Maca 3epHa 3 BOJIOTI
3pocrana Ha 14,0-17,6 r (abo 1,9-2,1 pasm), Bucora pociaua — Ha 16,0-19,0 cm (y
1,20-1,25 pasn).

Cepen rep0inuaiB IUCTOBOI i HallKkpallli MOKa3HUKU CTPYKTYPH BPOXKaro 3a0e31e-
gyBaB npenapar Enerant 2 FD, CE 3 Hopmato Brparu 0,5 j1/ra. MakcuMalibHI TOKa3HUKH
MPOLYKTUBHOCTI OyJIM OTPHMaHi Ha BapiaHTi CyMiCHOTO 3acTocyBaHHs 13 [IpumMekcTpa
Tong, k. ¢. ['ycTora MpOAyKTHBHOTO CTEOIIOCTOl CTaHOBMIA 16 MmIT/M?, MOBITPSIHO-CYXa
Maca pociuH gocsmia 15450 r/m2, KiTbKICTh 3epeH y BooTi Oyio Ha piBHi 1889 miT. Ta
ix Maca ckiana 44,5 1.

BucnHoBku. OTxe, 3a0yp’SHEHICTh arpoIleHO3Y COPTo 3€pHOBOTO 3HIKYE ypoXKaii-
HICTH KyAbTYypH Bif 32 10 88 %, a Takox IMOTIpIIye SIKICTh OTPUMaHO1 (DiTOIPOIYKIIIi.
Tomy, 06 3a0e3MeuuT BUCOKY MPOAYKTUBHICTH COPro HEOOXiAHO NOTPUMYBATHUCS
YUCTOTH TMOCIBIB KYJIBTYpH BiJl CETe€TaNBbHOI POCIMHHOCTI YIPOIOBK yChOTO TEPioay
Bererarii.

JlitouM TpuiioMOM 3HMD)KEHHS 3a0yp’sTHEHOCTI (DITOIICHO3IB COpPro 3€pHOBOTO
€ KOMILIEKCHE 3aCTOCYBaHHA repOinuIiB JIMCTKOBOI fii Arpitokc, PK, 1,0 n/ra Enerant
2 FD, CE, 0,5 n/ra, [Ipima, c. e., 0,5 n/ra y ¢a3i 3—5 TUCTKIB KyJIBTYpH Ta IPYHTOBOT —
I'sapnian Terpa, CE,3,5 n/ra, Ilpumekctpa l'ona, k. c., 3 1/ra, BHECEHUX J0 MOCIBY.

MakcumanbHa ypoKaifHICTB COPro 3€pHOBOTO OTpPHMaHA Ha BapiaHTi CyMiCHOTO
3actocyBanHs [Tpumekctpa Tonn, k. c., 3 w/ra ta Eneranr 2 FD, CE, 0,5 n/ra, ska
ckiana 6,34 1/ra, mo Ha 4,32 T/ra Giibllie HiX HAa KOHTPOJTI.
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EKOJIOINYHA CTIUKICTb CEPEAHbOPAHHIX NBEPUAIB
COHALWHUKA 1O ABIOTUYHUX YNHHUKIB
B YMOBAX MNMiBAHA YKPAIHU

TuweHko A.B. — 0.c.-2.H., cmapuwiuti oC/iGHUK,

npoeidHul Haykosul criiepobimHuk 8iddiny cenekuii cinbcbKoeocrnodapcbKux Kyrbmyp,
IHCmumym Knimamu4HO OpiEHMOBaHO20 CirbCbK020 2ocrnodapcmea

HaujoHanbHoi akademii azpapHuUx Hayk YkpaiHu

CmenaHoe C.C. — acnipaHm,

IHCmumym Knimamu4HO OpiEHMOBaHoO0 CirbCbK020 2ocrnodapcmea

HaujioHanbHoi akademii aepapHuUx Hayk YkpaiHu

Y cmammi nasedeno pesynomamu 00cnioxnceHb w000 BUBYEHHIO | AHANIZY €KONO2IYHOI
cmitkocmi ma adanmuenol 30amHocmi n’AmHaoysmu 2iOpudié COHAUHUKA CePeOHbOPAHHbOL
epynu cmuenocmi 00 abiomuunux cmpec-gpakmopis 6 ymoeax I1ieona Ykpainu. Hatieipwi ymosu
i 8i0n06ioHo, HatimeHwull iHoekc cmpecosoeo cepedoguuja — -0,716, ckaanucs y 2020 poyi na
oinanyi 2, Hamomicms Haukpawi, npu iHoexci cepedosuwa 1,111, na dinanyi 1 6 2021 poyi.
Ompumani exchepumenmanbHi 0aui 003601UNU BUOLIUMU 2IOPUOU 3 HAUOITLULOI BPONCATIHICMIO
3a cmpecosux ymos: Hysun 158 IT — 1,797 m/ea, Generalis — 1,676, Isida — 1,674 m/2a ma
3a cnpusmaueux — Fushia KC — 3,771 m/za. Hatibinbworw cepeonvoro gpodxcatinicmio (Ymean)
xapaxmepu3zysanucs 2iopuou Isida — 2,352 m/za ma Fushia KC — 2,396. 3a koeghiyienmom pecpe-
cii' (b) eudineni 2iopudu inmencusnozo muny (b, > 1) Fushia KC — 1,27 i Electric — 1,28, cma-
oinvrozo muny (b, < 1) Generalis — 0,62 i Hysun 158 IT — 0,58 ma 2ibpud 0obpe adanmosanuii
00 pisHomManimuux ymog supouysanusi P63LE10 — 0,99. Mioc epooicaiinicmio 3a pisHUX yMO8
cepedosuwa mac micye HU3bKa npama sanexcricme r = 0,227. Ypoowcatinicmo 3a cmpecogux
VMO8 Xapaxmepu3yemvcsi UCOKOI NOZUMUBHOIO KOPETAYIEI0 3 NOKAZHUKAMU adanmusHocmi Sc,
Hom i SVG, (r = 0,935-0,978), a 3 s, 6ucoky 6i0’emny r = -0,860, namomicme 3 ypoxcaini-
CIMIO NPU ONMUMATLHUX YMOBAX 3anedcHicmy siocymusl. Tloxkasnuxu adanmusnocmi b, RS, 0%, .
i Kgi Xapakxmepusyeanucs 3 BPONCAUHICMIO NPU CMpeci cepeoHbolo 8I0 EMHOK 3ANENCHICIIO
(r = -0,435—0,500), Hamomicmb 3 6pONHCAUHICIIO 30 ONMUMALLHUX YMOB BUCOKOK) NOZUMUB-
How (r = 0,726—0,763). 3a pesynomamamu GGE 6inrom-ananizy eiopuou conswnuxa Generalis
i Hysun 158 IT éudineni sax cmabinvui no ei0Howen 0 00 abiomuunux cmpec-gpakmopis, Fushia
KC, Tonvgpempum, Electric i Chester — ax 2ibpudu inmencusno2o muny, a 2iopuo Boston sk
nAACMUYHULL, Wo 000pe NPUCMOCOBAHULE 00 PIZHUX YMO8 cepedosuud. 3a NOKAZHUKAMU adan-
muenocmi 00 abloMuuHUX cmpec-ghakmopis ma OinIOM-aHai30M, K HAUOLTbW CMITKI UOLTIEH]
2iopuou Generalis i Hysun 158 IT, ciopudu Boston i P63LE10 eudineni sik niacmuuni, a 2iopudu
Fushia KC, I'onbgpcmpum i Electric sik 2ibpudu inmencugno2o muny.

Knrwouoei cnosa: consumnux, 2iopuo, yposicainicms, yMosu cepedoguuyd, a0anmuHicms, exo-
JI02IYHa cMIlKiCmb.

Tyshchenko A.V., Stepanov S.S. Ecological resistance of mid-early sunflower hybrids to
abiotic factors in the conditions of Southern Ukraine

The article presents the results of research on the study and analysis of ecological stability and
adaptive capacity of fifteen sunflower hybrids of the middle-early maturity group to abiotic stress
factors in the conditions of Southern Ukraine. The worst conditions and, accordingly, the lowest
stress environment index -0.716, occurred in 2020 at site 2, while the best, with an environmental
index of 1.111, were at site 1 in 2021. The obtained experimental data made it possible to identify
hybrids with the highest yield under stressful conditions: Hysun 158 IT — 1.797 t/ha, Generalis —
1.676, Isida — 1.674 t/ha, and under favorable conditions — Fushia KC — 3.771 t/ha. The hybrids
Isida—2.352 t/ha and Fushia KC — 2.396 were characterized by the highest average yield (Ymean).
According to the regression coefficient (b), hybrids of intensive type (b, > 1) Fushia KC — 1.27
and Electric — 1.28, stable type (b, < 1) Generalis — 0.62 and Hysun 158 IT— 0.58 and hybrid well
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adapted to various growing conditions P63LE10— 0.99. There is a low direct correlation r = 0.227
between yields under different environmental conditions. Productivity under stressful conditions
is characterized by a high positive correlation with the adaptability indicators Sc, Hom and SVG,
(r=0.935-0.978), and with s , a high negative r =-0.860, on the other hand, there is no correlation
with productivity under optimal conditions. Adaptability indicators b, RS, 0°SAC, and K, were

characterized by a moderate negative relationship with yield under stress (r= -0.435...-0. 500),
but with yield under optimal conditions a high positive relationship (r = 0.726—0.763). According
to the results of the GGE biplot analysis, the sunflower hybrids Generalis and Hysun 158 IT are
distinguished as stable in relation to abiotic stress factors, Fushia KC, Gulfstream, Electric and
Chester are classified as intensive type hybrids, and the Boston hybrid as plastic, well adapted to
various conditions environment According to indicators of adaptability to abiotic stress factors
and biplot analysis, the Generalis and Hysun 158 IT hybrids were selected as the most resistant,
the Boston and P63LE10 hybrids were selected as plastic, and the Fushia KC, Gulfstream and
Electric hybrids were selected as intensive type hybrids.

Key words: sunflower, hybrid, productivity, environmental conditions, adaptability,
environmental sustainability.

Consmauk (Helianthus annuus) — olHA 3 HaWBXIMBIIINX OJIHHUX KYIBTYp
y cBiTi [12, c. 23427] Ta npoTAroM OCTaHHIX KiIbKOX AECATHIITH IO Ta BUPOO-
HUIITBO COHSIIHUKY 3pOCIIHM 4Yepe3 WOro HEWTPalbHICTh JIOBXKHHU JHS, IIAPILY
aJJaTUBHICTh Ta YyTIHMBICTh 10 AOAATKOBUX pecypciB [15, c. 603]. BupoOHuurso
Ta mepepoOka HACiHHS OJIHHUX KyJAbTYp B YKpaiHi € HalOiIbII MEPCIEKTHBHUM
HaIpsIMOM arpapHO-NPOJOBOIIBYOT0 CEKTOpa. Y CTPYKTYpl 3arajJbHUX IOCIBHHX
o y 2021 p. coHsimHUKOM Oyio 3aifHsITO 6,51 MiH ra. 3aBIasKu cneumbiqﬂiﬁ
OylloBi OCHOBHHX opramB (kopiHb, cTeO)IO, TUCTS, KayaH) COHSIIHUK yCHlIHHO
BHPOIIY€ETHCS HA MapFIHaJILHI/IX IPYHTaX i B HAMBOOCYNIINBHX YMOBAX i € CTIHKAM
10 abloTUYHUX cTpeciB [26, c. 4].

Hespaxarouu Ha Te, 1110 COHSIITHUK KJIACU(IKYEThCS SIK KYJIBTYpa, CTIHKa JI0 TOCYXH
[24, c. 32], iioro BUpOOHUITBO CYTTEBO CTpa)KJa€ BiJ BILUTUBY BOIHOTO cTpecy. OOme-
’KEeHa KUTbKICTh OTaJliB a00 HecTaua BOIU ISl TTOJMBY MIPOTATOM BETreTaIliiTHOTO TIepiony
00MexXye BpOXKAMHICTh COHSIIHUKY 31 3HAYHUM CKOpoueHHsM [13, c. 769].

B ocTaHHI JECATHIITTS CHOCTEPIraroThCs 3MIHHM KIIIMary, Tak 3BaHE «II00abHE
MOTEIUTIHHSY», BHACIIIOK SKOTO BiOyBa€ThCs MiIBUIICHHS TEMIEPATypHOTO PEXUMY,
YacTIMATh MOCYILINBI Mepioan Ta 301IbIIy€eThCs X TpuBamicTs [35, c. 5; 36, c. 22;
38, c. 97], 10 MpU3BOAUTS JI0 3HAYHUX KOJIUBAHb YPOXKANHOCTI CLITBCHKOTOCIOAAPCHKUX
KYJBTYp 5K Y HpOCTopi Tak 1 B vaci [1, c. 624; 16, c. 85; 32, c. 356]. IlinBumeHHS
TEMIEpaTypH B cun,cmorocnoaapcmmx per10Hax CBlTy 3HA4YHO BIUIMBA€ Ha KiJIbKICTh
OTIaiB 1 IX MEepepO3IMOIiT TPOTSIOM BETETaliHOTO Tepiony, 0 IPU3BOANUTE A0 3HAY-
HOTO 3HIKEHHS BPOXKaWHOCTI CLIbCHKOTOCIIOAAPChKUX KYJIBTYp [6, c. 445; 28, c. 137;
37,¢.192; 39, c. 136]. [TocynuinBi yMOBH € OTHAM 3 OCHOBHUX a010THYHHX CTPEC-YHH-
HUKIB, SKi CHPUYMHSIOTH CEpHO3HI MPOOIEMH y BChOMY CBITi 1 IPU3BOASTH 10 3HAY-
HOTO 3HMKCHHS BPOXKAWHOCTI CUTLCHKOTOCTIONAPCHKUX KyAbTYp [4, c. 60; 20, c. 296;
34, c. 2887]. Ognak, mpoOnema, MoB’si3aHa 3 Ae(ilUTOM BOAH, HE € HEMepeOOPHOIO.
DakTUIHO, HETaTHBHI HACIIIKH MIOCYXU MOYKHA TTOJJOJIATH IIUITXOM BHSBICHHS Ta BHUKO-
PHCTaHHS CTIHKUX J0 MOCYXH COpTiB Ta riopuais [40, c. 42].

ToMy, 3ycrimis ceNeKIlioHepiB He0OX1THO HaPaBUTH HA CTBOPEHHS HE TUTBKU BHCO-
KOIIPOAYKTHBHUX COPTIB 1 ribpumaiB, a i THX, 10 3a0€3MEUyIOTh CTIHKICTh ypOXKaio
B PI3HHX arpokiiMaTH4Hux ymoBax [27, c. 80; 42, c. 56; 43, c. 91]. Ha croromHi Bye-
HUMH BXE JIOCIIPKEHO arpOHOMiYHI Ta (i310J0T14HI MeXaHi3MH, IO BiJIMOBIIAIOTH 3a
cTabimpHICTD ypoxkato [17, ¢. 142; 23, c. 167; 41, c. 28; 44, c. 144]. Orxe, pi3Hi coptH
i ribpuau MOXYTb JIEMOHCTDYBATH KOHTPACTHI peakIiii Ha yMOBH JIOBKIJIJISI BHACIIJIOK
ixXHpO1 B3aemomii [29, c. 192; 33, ¢. 437; 46, c. 103].
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Meta jnocailzkeHHI — BUBYCHHS 1 aHalli3 €KOJOTIYHOi CTIMKOCTI Ta aJganTHUBHOI
3MATHOCTI TiOpHIIB COHSIIHUKA CEPEIHBOPAHHBOI TPYIMHU CTHUIIIOCTI JO a0i0THYHHUX
ctpec-akropiB B ymoBax IliBaust Ykpainu.

Marepianu i MeToau aocaizxenn. Peaxiiro riOpuIiB COHSIIHUKA HA Pi3HI YMOBH
BupontyBanHs Bupdaiu B TOB «Arponpoekt FOr» y c¢. [TomoBka, XepcoHchka 001acTh
(46°39°25»N; 33°48°54»E; 39 M Han piBHeM Mops) ipoTsarom 2020-2021 pp.

Bupuanu 15 riGpuaiB COHSMIHUKA CEPEIHBOPAHHBOI TPYIIH CTUIVIOCTI, IO 3a3BUYAi
BHPONIYIOThCS Ha MiBIHI YKpaiHM Ta 3aHeceHi 10 JlepaBHOTO PEeeCTpy COpPTIB poc-
JIUH, MPUJIATHUX 7S IOMIKUPEeHHA B YKpaiHi. ['i0puan Oynu npoTecToBaHi Ha AUISTHKaX
wioreo 50 M? y TpboX MOBTOPEHHSAX METOIOM PEHIOMI30BAHHX MOBTOPEHB (OJIOKIB),
HOpMa BHCIBY OyJla CKOPHUTOBaHA JI0 55 THCSY JKUTTE3ATHOTO HACiHHS Ha ra. Jlocmi-
JOKEHHS TPOBOJMIINCS 32 3arajbHONPUHHATOI0 METOAUKOIO, KUIBKICTh XIMIYHUX 00pO-
60k Oyra ckOpHroBaHa BiAMOBITHO 0O YMOB BHUPOIIYBaHHS Ta HAasBHOCTI Oyp’sHIB Ta
XBOpOoO 1 MIKiTHWKIB. JlochipKyBaHi 3pa3ku OyJU TOCISHI y JAPYTid JieKami KBITHS,
a 30upaHHs — KiHellb CEePITHS — OYaTOK BEpECH:.

JlocmipkeHHs TPOBOANINCS HA JBOX AUISHKAX Ha mpoTsi3i 2020-2021 pp.: Hingnka 1
— IPYHT TEMHO-KAaIITaHOBHH, CEPEIHBO-CYIIIMHKOBHUH, 3aJIUIIKOBO-CIIa00-COJIOHITIOBA-
Tuil. B opHoMy miapi mictuthcs 2,5 % rymycy, MiHepajabHOro azory 3,3 mr B 100 r
IPYHTY, pyxomoro ¢ochopy — 4,8 Ta oOminHoro kamito 51 mry 100 r rpysry, pH BoxHoi
BUTSDKKH 6,9—7,3, piBHOBa)KHA IIIIBHICTH CKiIaneHus — 1,38 r/cm®, mopucricts — 49,5 %,
BOJIONIPOHMKHICTE — 1,26 Mm/xB. Ilonepennnku Kykypynsa i cos, mobpusa N, P, .
JlinsHKa 2 — IpyHT TEMHO-KAIIITAaHOBUH, CEPEIHbO-CYTTTHHKOBHUH, 3aIMIITKOBO-CIa00-COo-
JoHIIoBaTHH. B opHOMY mrapi mictutkes 1,9 % rymycy, MiHepaabHOTO a30Ty 2,4 MT
B 100 r rpyHTY, pyxomoro pochopy —3,9 Ta oominHoro Kamiro 37 mry 100 r rpynTy, pH
BOJIHOI BUTSDKKH 6,3—6,7, piIBHOBaYKHA IIIIBHICTE CKIageHHs — 1,43 r/cM?, OPUCTICTD —
43,6 %, BomonpoHUKHICTh — 1,12 MM/XB. [TomepeTHIKY 03UMUIL pillaK i COHAIIHUK, O3
JI00puB.

CepenHi TemriepaTypu, cymMa OMNajiB Ta BiTHOCHA BOJIOTIiCTh MOBITPS AJIS BCIX €KC-
MEpUMEHTAILHUX CE30HIB HaBeleH1 y Tabiwili 1 pa3oM 13 cepelHiMU JOBTOCTPOKOBHMU
3HAUYEHHSIMH.

Tabmuns 1
Iloroani yMoBM npoBeIeHHs A0CTi/IKEeHb

CepennbodararopiuHi 2020 2021

TCO [Pmm)| j [TCO[PMm| j [TCO[PMw] j
KBiTeHb 96 | 280 | 73 9,5 7,5 54 89 | 414 | 71
TpaBeHb 156 | 380 | 68 | 149 | 324 | 66 | 169 | 97,7 | 69
yepBeHb 200 | 46,0 | 64 | 222 | 493 | 64 | 20,7 | 892 | 77
JHTIEHb 224 | 420 | 59 | 247 | 442 | 53 | 253 | 76,7 | 62
CeprieHb 21,6 | 350 | 59 | 2301 | 364 | 51 | 244 | 253 | 6l
BepeceHs 164 | 280 | 67 | 204 | 215 | 55 | 169 | 1, 61
E:;Trf;;’; 178 | 1890 | 65 | 189 | 169.8 | 58 | 192 | 3303 | 68
EE;T;’;‘;; 17,6 | 2170 | 65 | 191 | 1913 | 57 | 18,8 | 3314 | 67
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Cmamucmuunuii ananiz. AHani3 CTIHKOCTI TiOpUIIB COHSIIHUKA IO CTPECy MPo-
BOJIWJIA 3a JIOTIOMOTOIO0 1HJEKCIB MOCYXOCTiliKocTi: MP — cepeaHbol BpOKaHHOCTI
[25, c. 944], D — inTeHcuBHOCTI nocyxu [2, c. 3], SSI — cnpuHHATIMBOCTI A0 MOCYXH
[10, c. 900], TOL —tonepaHTHOCTI 10 mOCyxH [25, c. 945], YSI — cTabinbHOCTI BpOXKat0
[3, c. 934], YI — BpoxaitHocTi [11, c. 526; 21, c. 195], STI — TonepaHTHOCTI 10 CTpecy
[9, c. 259], GMP — cepeanboi reoMeTpuuHOi (MIPONopLiitHOi) BpoxkaiHOCTI [9, ¢. 260;
18, c. 45], RDI — BigHOCHOI cTiiikocTi 10 ocyxu [10, c¢. 904], DI — mocyxocTiikocTi
[2, c. 5; 19, c. 86], SSPI — cxmunbHOCTI 110 cTpecy [22, c. 169], MSTI, M STI, M,STI —
MOJM(IKOBaHUX 1HAEKCIB TOJNIEPAHTHOCTI 110 cTpecy [8, c. 36], ATI — abioTU4HOI Toje-
paHTHOCTI [22, ¢. 172], HMP — tapMoHI4HOI cepeaHboi MPOMyKTHBHOCTI [5, c. 285;
14, c. 36; 18, c. 44], ISR — criiikocti a0 ctpecy [30, c. 359; 33, c. 437; 45, c. 157]
Ta 1HIEKCY YMOB 30BHILIHBOIO CepeNoBHINA (EKOJIOTIYHHMN 1HIEKC), OTPUMaHHUH 5K
CepeIHE 3HAUEHHs BCIX COPTIB Y j-My CEpelOBHIII MiHyC 3arajbHe cepenHe ([f), koe-
¢inienTy perpecii copTy Ha cepenopumie (b,), mucnepcii BiIXUIEHHs Bi JIiHil perpe-
cii (s°)) [7, c. 37], mokasHuky criiikocti g0 ctpecy (RS), renetudHoi rayukocti (Gf)
[25, c. 944], 3aranpHOi TOMeocTaTHaHOCTI (Hom), cenekuiinoi miHHOCTi (Sc), koediri-
enrta anantusBHOCTI (CA), eeKTiB 3aranbHOI aganTauiinoi saarnocti (GAC), cnenn-
¢iunoi ananrauiiinoi 3narnocti (SAC), BapiaHCH B3a€MOJIIT TEHOTUITY Ta CEPEIOBUIIA
(o° P E)gl_), BapiaHCH CIeIU(IUHOI amanTaIiifHol 37aTHOCTI (025 1¢;)» BITHOCHOI CTabib-
HOCTI T€HOTHUITY (sgl.), CeNeKIifHoro 3Ha4eHHs renotuny (SVG), koedimieHTa KOMIIEH-
cauii-gecrabinizauii renoruny (K ), koedilieHTa HEMIHIHHOCTI peakiii reHOTHIly Ha
HABKOJIMIITHE CEPEIOBUIIIE (lg,-) [31, c. 326-340].

[TpoBeneHo KOpENALIHHUKN Ta KJIACTCPHUH aHATI3M MK 1HISKCAMH BPOXKaWHOCTI
HACiHHS Ta MOCYXOCTIMKOCTI 1 MOKa3HMKaMU aJalTUBHOCTI JUId BU3HAYEHHs HalKpa-
HIMX TOCYXOCTIHKUX T10pU/IiB, iHIEKCIB Ta TOKA3HUKIB aIallTHBHOCTI. AHAJII3 TOJIOBHUX
koMroHeHTIB (PCA) mpoBOAMIIN Ha OCHOBI cIToCcTepekeHb. Kopessiiftanii, KnacTepHui
aHautizy, Tak 1 PCA npoBonunu 3a nonomororo Microsoft ® Excel 2016/XLSTAT © -Pro
(Version 2016.02.28451, 2016, Addinsoft, Inc., BpyxkiiH, HLIO—fIOpK, CIIIA), Statistica
data analysis software system v.8. (Sta Stof Inc., North Melbourne, Australia) Ta SPSS
20.00 statistical software (SPSS/PC-20, SPSS Inc., Chicago, IL, USA).

Pe3ysabTaTn 1oc/if:keHHs Ta iX 00roopennsi. Haifripii yMoBH i BiOBiAHO, Haii-
MEHIINH 1HJeKC cTpecoBoro cepenopuma —-0,716, cxiranucs y 2020 pori Ha TiJIsHIN 2,
HATOMICTh HaWKpaii, npu iHjekci cepepoBuma 1,111, na ginstami 1 B 2021 pomi. Haii-
OUITBIIIOI0 BPOXKAWHICTIO 32 CTPECOBUX YMOB XapaKTepuzyBayucs riopuau: Hysun 158
IT - 1,797 1/ra, Generalis — 1,676 ta Isida — 1,674 1/ra, a 3a CIPUSATIMBHX YMOB BHIi-
muBcs riopun Fushia KC — 3,771 1/ra. Hait0inb1ioro cepeiHb0r0 BpokaiHicTio (Ymean)
xapakrepusyBanucs riopunu Isida — 2,352 t/ra Ta Fushia KC — 2,396 (tabmn. 2).

HaiiGinpimM piBHEM CTIHKOCTI JOCIHIIKYBaHUX TiOpPHIIB IO CTPECOBHX YMOB
(RS), a BinmoBinHO 1 HaliMEHIINM 3HAYEHHSAM XapakrepusyBascs Hysun 158 IT — 1,12.
I'opumn Fushia KC ta Ionvgpcmpum 31 3HaueHEAME 2,32—-2,34 BUABIIINCS HAWOUTBII
HECTIHKUMH JI0 CTPECOBHUX YMOB.

3a cenekuiifHoO WiHHICTIO (Sc) BuAineHi riopuau Hysun 158 IT — 1,37, Generalis —
1,25 Ta Isida — 1,15. 3a reneTruHO0O THYUKicTIO (Gf) BuaiieHi riopuan Isida — 2,54 ta
Fushia KC - 2,60.

3a xoediuientom perpecii (b,), O € KPUTEPIEM OLIHKK PIBHS €KOJIOTIYHOI IIac-
THUYHOCTI 1 BKa3y€e Ha PeaKilito TeHOTUILY Ha 3MiHy YMOB CEPEAOBHIIA, BUIICHI TiOpHIH
inTencuBHoro tuny (b, > 1) Fushia KC— 1,27 i Electric — 1,28, crabinbnoro tumy (b, < 1)
Generalis — 0,62 1 Hysun 158 IT — 0,58. SIxmio bl. =1, To ribpua 100pe ajanToBaHUl A0
PI3SHOMAHITHIX YMOB BUPOIITYBaHHS, HAOIIKEHUM 10 Takoro € riopun P63LEI0 — 0,99.
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3a koedinienrom agantuBHOCTI (CA) Buainunucs riopumu Isida — 113,2 1 Fushia
KC — 115,3. HaiiBummuMu 3Ha4eHHSIMH TOMEOCTATHYHOCTI (Hom) XapakTepu3yBaucs
riopumu Generalis — 10,4 Ta Hysun 158 IT — 12,0.

Tabmuns 2
TomeocTaTHYHICTH, €KOJIOTIYHA MJIACTHYHICTD i aIaNITUBHICTH riopuais
COHSILIIHMKA 32 03HAKOI0 ypokaiiHocTi Hacinus (2020, 2021 pp.)

E Ypoxaiinicts, T/Ta I[IapamMeTpu aganTUBHOCTI
Tiopun é

é” Y, Y, Y .| RS | S| Gf | b, s/ CA | Hom

Boston Gl | 1,521-3,440 | 2,277 | 1,92 | 1,01 | 2,48 | 1,05 | 0,000 | 109,6 | 7.4
Electric G2 | 1,260-3,420 | 2,120 | 2,16 | 0,78 | 2,34 | 1,19 | 0,015 | 102,0 | 5,7
Epic G3 | 1,007-2,690 | 1,677 | 1,68 | 0,63 | 1,85 | 0,93 | 0,008 | 80,7 | 4,5
Generalis G4 | 1,676-2,860 | 2,128 | 1,18 | 1,25 | 2,27 | 0,62 | 0,062 | 102,4 | 10,4
Isida G5 | 1,674-3,410 | 2,352 | 1,74 | 1,15 | 2,54 | 0,93 | 0,013 | 113,2 | 8,7
Proxima G6 | 1,141-2,710 | 1,761 | 1,57 | 0,74 | 1,93 | 0,86 | 0,000 | 84,7 | 5,4
Hysun 158 IT | G7 | 1,797-2,920 | 2,222 | 1,12 | 1,37 | 2,36 | 0,58 | 0,092 | 106,9 | 12,0
Hysun 162 IT | G8 | 1,228-3,230 | 2,024 | 2,00 | 0,77 | 2,23 | 1,10 | 0,009 | 97,4 | 5,6
Hysun 218 G9 | 1,375-3,310 | 2,140 | 1,94 | 0,89 | 2,34 | 1,06 | 0,001 | 103,0 | 6,4
P63LEIO G10 | 1,370-3,080 | 1,961 | 1,71 | 0,87 | 2,23 | 0,99 | 0,030 | 94,4 | 6,1
Chester G11 | 1,396-3,428 | 2,200 | 2,03 | 0,90 | 2,41 | 1,12 | 0,002 | 1059 | 6,5
Fushia KC G12 | 1,427-3,771 | 2,396 | 2,34 | 0,91 | 2,60 | 1,27 | 0,006 | 1153 | 6,7
Tonvgpempum | G13 | 1,251-3,570 | 2,084 | 2,32 | 0,73 | 2,41 | 1,28 | 0,029 | 100,3 | 5,1
Upazan G14 | 1,338-3,050 | 2,066 | 1,71 | 0,91 | 2,19 | 0,92 | 0,013 | 99,4 | 6,8
Pimicon G151 0,970-2,950 | 1,762 | 1,98 | 0,58 | 1,96 | 1,10 | 0,030 | 84,8 | 4,3
Cepenne 1,362-3,189 | 2,078 | 1,83 | 0,90 | 2,28 | 1,00 | 0,021 | 100,0 | 6,8

V, % 17,39-10,16 10,27 19,49 24,51 9,68 2043 118,78 10,27 31,50

SX o 0,06-0,08 0,05 0,09 006 006 0,05 001 265 0,55

simoc, 449262 2,65 503 633 250 528 30,67 2,65 §13

HIP, 0,19-026 0,17 0,29 0,18 0,18 0,17 0,02 841 1,75

HIP 0,14-0,19 0,13 0,21 0,13 0,13 0,12 0,01 6,07 1,26

05

Haiigumumm eQexrom 3aranbpHoi ananTusHoi 31aTHOCTI (GA C) BiizHAIMIHCA TiOpHAN
Isida — 0,27 1 Fushia KC — 0,32, HaliMeHIIUM 3HaYeHHIM — Epic — -0,40 (Tabm. 3).

CralinpHICTh peakiii FeHOTUITy Ha 3MiHH YMOB CEpPEIOBHINA 33 MPOLYKTHBHICTIO
BU3HAYAETHCS BEIMUMHOIO BapiaHCH (o°, ), BCTAaHOBJIEHI HalHO1IbII CTabiNbHI ri6puIu
Generalis — 0,059 ta Hysun 158 IT — 0,057. T'iopunu oregpcmpum — 0,223 ta Fushia
KC - 0,214 € necTabiJIbHUMH.

3a MOKa3HUKOM BiJHOCHOI CTAOUTLHOCTI TEHOTHITY (sgl.), 3 HaMEHIUMH HOTO 3Ha-
YeHHSIMH, Oyiv BuaLIeHi riopunu Generalis — 11,5 ta Hysun 158 IT — 10,8, a 3a cesek-
uifiHOW0 HiHHiCTIO renotuny (SVG) suainumucs ribpuau Generalis — 1,45, ta Hysun
158 IT — 1,55 ta Isida — 1,40.
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Iopunu Boston, Hysun 218, Epic Ta Chester xapakTepu3yBaJucs HaHMEHITUMH
suauerHsMu (0,000-0,002) Bapiancu B3aeMoil T€HOTHITy Ta cepeaoBuina (o’ B
1 BOIOLIM JIHIAHOIO peakuiero (/) Ha 3miHy ymoB cepezosuiia (0,002-0,020). ITpore
y riopuaiB Boston, Hysun 218 ta Chester TepeBaKaB edekr mecrabimizarii (K > 1).
HaifHmxunmMu 3HAYEHHSIMH KOeDiIlieHTY KOMITCHCAITi1 (K ) XapaKTepU3yBaUCS r16p1zmn
Generalis — 0,45 ta Hysun 158 IT — 0,43, HaTOMICTb y F16pI/II{1B Tonvgpempum — 1,67 Ta
Fushia KC — 1,61 — HaiiBuII[i 3Ha4€HHS.

Tabmuns 3
IMapameTpn aganTHBHMUX BJACTUBOCTEl riOpUAiB COHAIIHUKA
3a 03HAKOK0 ypo:kaiiHocTi Hacinus (2020, 2021 pp.)

=
% YpoxkaiinicTs, T/Ta IlapameTpu aganTUBHOCTI
Tiopun E

é lim™~ Y:)pt Ymean GA Ci GZ(GXE)gi O-ZSACi sgi SVGt Kgi lgi
Boston G1 | 1,521-3,440 | 2,277 | 0,20 | 0,000 | 0,145 16,7 | 1,21 | 1,09 | 0,002
Electric G2 | 1,260-3,420 | 2,120 | 0,04 | 0,007 | 0,192 | 20,7 | 0,90 | 1,44 | 0,037
Epic G3 | 1,007-2,690 | 1,677 | -0,40 | 0,002 | 0,116 | 20,3 | 0,73 | 0,87 | 0,014
Generalis G4 | 1,676-2,860 | 2,128 | 0,05 | 0,028 | 0,059 | 11,5 | 1,45 | 0,45 | 0,478
Isida G5 | 1,674-3,410 | 2,352 | 0,27 | 0,002 | 0,118 | 14,6 | 1,40 | 0,89 | 0,020
Proxima G6 | 1,141-2,710 | 1,761 | -0,32 | 0,003 | 0,098 | 17,8 | 0,89 | 0,74 | 0,026

Hysun 158 IT | G7 | 1,797-2,920 | 2,222 | 0,14 | 0,037 | 0,057 | 10,8 | 1,55 | 0,43 | 0,645
Hysun 162 IT | G8 | 1,228-3,230 | 2,024 | -0,05 | 0,003 | 0,163 | 20,0 | 0,90 | 1,23 | 0,016
Hysun 218 GY9 | 1,375-3,310 | 2,140 | 0,06 | 0,001 | 0,150 18,1 | 1,06 | 1,13 | 0,004
PO63LEI0 G10| 1,370-3,080 | 1,961 | -0,12 | 0,004 |0,135| 18,7 | 0,94 | 1,01 | 0,031
Chester G11| 1,396-3,428 | 2,200 | 0,12 | 0,002 | 0,166 | 18,5 | 1,07 | 1,25 | 0,012
Fushia KC | G12| 1,427-3,771 | 2,396 | 0,32 | 0,010 | 0,214 | 19,3 | 1,11 | 1,61 | 0,048
Tonvgpempum | G13 | 1,251-3,570 | 2,084 | 0,01 | 0,015 | 0,223 | 22,6 | 0,77 | 1,67 | 0,066

Jlpacan G14]1,338-3,050 | 2,066 | -0,01 | 0,003 | 0,115 16,4 | 1,12 ] 0,87 | 0,022
Pinicon G15]0,970-2,950 | 1,762 | -0,32| 0,006 | 0,166 | 23,1 | 0,63 | 1,25 | 0,033
Cepenne 1,362-3,189 | 2,078 | 0,00 | 0,008 | 0,141 17,9 | 1,05 | 1,06 | 0,097
V, % 1739-10,16 1027 31,50 128,03 3491 19,77 25,57 34,70 198,02
S 0,06-0,08 0,05 0,55 0,003 001 092 007 009 0,05
S, 449262 2,65 813 3306 901 510 660 896 51,13
HIP,, 0,19-026 0,17 1,75 0,009 004 290 022 030 0,16
HIP 0,14-0,19 0,13 126 0006 003 2,10 0,16 022 0,1l

05

Mix BpOXaWHICTIO 32 PI3HUX YMOB CEPEIOBHINA Ma€ MiCIe HU3bKA IpsMa 3aJIexk-
HicTh 1 = 0,227. YpokaiiHiCTh IiOpUIIB COHSIIHUKA 32 ONTHMAIBHUX Ta JIMITYIOUHX
YMOB CEPEIOBHUIIA MAE BUCOKUH IMMO3UTHUBHHNA KOpesiiHui 38’130k (r = 0,703-0,852)
3 mokasnukamu Y . Gf, CA ta GAC,. YpoKaliHiCTh 3a CTPECOBHX YMOB XapaKTepH3y-
€ThCS BUCOKOIO ITO3UTHBHOIO Kopenﬂuie}o 3 OKa3HMKAaMU alanTUBHOCTI Sc, Hom i1 SVG,
(r=0,935-0,978), a 3 S, BUCOKY Bix’eMHuy 1 = -0,860, HATOMICTB 3 ypoxcaﬁHiCT}o pH

OINTUMAJIbHUX YMOBax 3aJ'[C)KHICTI> BlI[CYTHfI ITokazHuku aZlaHTI/IBHOCTl b RS 0'2
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1 K XapakTepu3yBalMCs 3 BPOXKAHHICTIO TIPU CTPECI CEPENHBOIO BiJI’EMHOKO 3aJIEKHI-
ctio (r = -0,435—0,500), HaTOMIiCTh 3 BPOXKAWHICTIO 32 ONTHMAJIbHHX YMOB BHCOKOIO
no3utuBHOIO (1 = 0,726—-0,763) (Tabm. 4).

3a pesynsratamu GGE Gimor-ananizy riopunu consimanka Generalis (G4) 1 Hysun
158 IT (G7), 10 3HAXOAUTHCS B OIHIM YBEPTI 3 BEKTOPOM YPOXKAWHOCTI MPH CcTpeci
(Y,,) Ta HabnmKeH1 10 HOro BEPUIMHU, pOPMYIOTH BUCOKY YPOXKAKWHICTH 32 HETATUBHUX
YMOB CEpEIOBUINA i IX MOXKHA BIIHECTH J0 CTA0UILHUX 1O BiIHOIICHHIO 10 a010THYHUX
ctpec-hakropis (puc. 1).

r i6pn,u1/1 consitianka Fushia KC (G12) ta Tonbgpecmpum (G13), mo 3HAXOASATHCS
B O/IHIH YBEPTi 3 BEKTOPOM yPOXKANHOCTI 32 Kpalux yMoB (Y, ) Ta MakCHManbHO Habuu-
JKCHUH 10 HOTO BEpIIMHU XapaKTePH3YIOTHCS BHCOKOIO HpO,Z[YKTI/IBHICTIO 1 ix MOXHa
XapaKTepU3yBaTH SIK TiOPUIN IHTCHCUBHOTO THITY. TaKoX JI0 IHOTO TUITY MOXKHA BijIHE-
ctH i ribpunu Electric (G2) i Chester (G11).

Fi6pn/:[ consmHuKa Boston (G1), 0 3HAXOMUTHCS B OJTHIN depTi 3 BEKTOPOM ypO-
JKalfHOCTI 32 ONTHUMAaJbHUX YMOB (Y ), alle HaOJIMKEeHUH 110 oci abcuuc, T00TO MiK
BEKTOPAaMH YMOB CEPEIOBHINA, q)opMye BHCOKY YPOXKANUHICTD K 3 CIPHSITINBUX, TaK
i HeraTuBHUX yMOB. Lleif riOpun MoxHa BiTHECTH 0 ITIACTHYHUX, IO T0OpEe MPUCTO-
COBaHMH JI0 PI3HUX YMOB CEPEIOBUIIA.

I'iopun consmmuka Epic (G3), mo 3HaxoguThes 61 oci abcuuc Ha Mexi III ta
IV uBepTeii, popMye BUCOKY YPOXKaWHICTb K 32 ONTHMAIBHUX, TaK 1 JIIMITYIOUHX YMOB
Ta HOro MOJKHA BITHECTH IO IIACTHYHHX, MPOTE Y HHOTO IPOAYKTHBHICTh HUKYA HIXK
y ribpuna Boston (G1).

Tabnuus 4
Marpuus kopeasiniiiHuX 3B’ I3KiB Mi’k MaKCMMAJILHOIO i MiHIMAJIHLHOIO
YPOKaiiHiCTIO HACIHHA ri0PUAIB COHSIIIHMKA Ta TOMEOCTATHYHICTIO, €KOJIOTTYHOI0
IVIACTHYHICTIO i mapamMeTpamu axanTuBHocti (2020, 2021 pp.)

Yo Y [ Ve | B | 52| RS | se | Gr | ca | Hom|Gac| @, | | s |SVG| K, | 1
1,000 | 0227 | 0,753 | 0,726 {0339 | 0761 | 0,038 | 0,852 | 0,753 | -0,067 | 0,756 | 0,197 | 0762 | 0262 | 0,069 | 0763 | -0338
0227 | 1,000 | 0,790 [-0,500 | 0508 | 0459 | 0,978 | 0,703 | 0,790 | 0,935 | 0786 | 0553 |-0.436 | 0,860 | 0967 | 0435 | 0,634
0753 | 0,790 | 1,000 | 0,103 | 0,079 | 0,160 | 0,672 | 0973 | 1,000 | 0,584 | 1,000 | 0213 | 0,159 [-0.432 | 0,706 | 0,161 | 0,196
b, | 0726 [-0500] 0,103 | 1,000 | -0,654 | 099 |-0.658 | 0262 | 0,104 | 0,726 | 0,108 | -0578 | 0,985 | 0,846 [-0,629 | 0985 | 0,757
sf o [-0339] 0508 | 0,079 [ -0,654 | 1,000 | 0649 | 0,604 | 0,027 | 0079 | 0,704 | 0,076 | 0934 |-0522 [ -0,562 | 0485 | -0.525 | 0,931
RS | 0761 |-0459 | 0,160 [ 0996 |-0649 | 1,000 [ -0,617 | 0309 | 0,161 | -0,685 | 0,165 | 0,552 | 0,985 | 0813 |-0,582 | 0,986 [-0,733
Se {0038 | 0978 | 0672 |0.658 | 0,604 | 0617 | 1,000 | 0,553 | 0,672 | 0,986 | 0,668 | 0,636 |-0,593 | 0,938 | 0.986 | -0,393 | 0,743
Gf | 0gs2 | 0703|0973 | 0262 | 0,027 | 0309 | 0,553 | 1,000 | 0973 | 0453 | 0974 | 0,155 | 0323 {0,270 | 0,569 | 0324 | 0,095
¢4 [0753] 0790 | 1,000 | 0,104 | 0079 | 0,161 | 0,672 [ 0973 | 1,000 | 0,583 | 1,000 | 0212 | 0,159 | -0431 | 0,706 | 0,161 | 0,195
Hom {0067 | 0935 | 0584 0,726 | 0,704 | -0,685 | 0,986 | 0.453 | 0583 | 1,000 | 0,580 | 0,733 |-0,648 | 0,943 | 0,960 | -0,648 | 0,837
GAC, {0756 | 0,786 | 1,000 | 0,108 | 0,076 | 0,165 | 0,668 | 0,974 | 1,000 | 0,580 | 1,000 | 0212 | 0,164 {0427 | 0,703 | 0,166 | 0,193
F m | 0197( 0553 | 0213 [-0578 | 0934 [ -0552 | 0,636 | 0,155 | 0212 [ 0,733 | 0212 | 1,000 |-0427 | -0577 | 0537 | 0,428 | 0960
e | 0762|0436 | 0,159 | 0985 [-0522{ 0,985 [ -0.593 | 0323 | 0,159 [ 0,648 | 0,164 | -0427 | 1,000 | 0815 [-0583 | 1,000 | -0,634
s, | 02620860 |-0432 | 0,846 [-0562| 0813 | -0938 [-0270 | 0431 | 0943 | -0427 | -0577 | 0815 | 1,000 [-0942 | 0,814 | -0,740
SvG, | 0069 | 0967 | 0,706 | -0,629 | 0485 | 0,582 | 0.986 | 0569 | 0,706 | 0,960 | 0,703 | 0537 | -0,583 | -0.942 | 1,000 | -0.582 | 0,660
K, [0763]-0435( 0,161 | 0985 [-0525| 0,986 [-0,593 | 0324 | 0,161 | -0,648 | 0,166 | 0428 | 1,000 | 0,814 |-0582 | 1,000 | -0,635
1, |-0338 0634|0196 | 0757 | 0931 |-0733 | 0,743 | 0,095 | 0,195 | 0837 | 0,193 | 0960 |-0,634 | -0,740 | 0,660 | -0,635 | 1,000

* — Confidence interval (%): 95
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Puc. 1. 'enomun-cepedosuwna 63aemo0is 2iopudie cOHAWHUKA | cepedosuy (Memoo
binnom-ananiz). Jlinismu nokazami 61acHi 6eKMopu NPOGIOHUX PAKMOPHUX HABAHMAICEHD

Dissimilarity

0/ cepedoguy. ® — YMOBU cepedosuuya,; ® — 2iopuou

3a arnmoMepaTUBHUM I€papXiYHUM KJIACTEPHUM aHAi30M CepeIHbOPaHHI TiOpUaH
COHSIIIHUKA Oy/IM MOALNICHI Ha TPU KJIacTepa IO BiAHOLIEHHIO 10 a0l0TUYHUX cTpec-(ak-
TopiB (puc. 2).
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Puc. 2. Jlenopoepama xnacmepizayii n’smuaoysmu 2iopudie COHAWHUKA 3 CMIUKICMIO

00 abiomuyHux cmpec-gakmopis

Haii6inbir agantueHi 10 a0i0THYHUX YMHHHUKIB TiOpUAHM 00’ €THATKCS B Ki1acTep 3,
cepen Hux G4 — Generalis 1 G7 — Hysun 158 IT. Tiopunu G3 — Epic, G6 — Proxima
1 G15 — Pimicon 3 HAiMEHNIO MPOJAYKTUBHICTIO 32 000X YMOB YTBOPHJIM 2 KJIacTep.
OcTanHi JecsaTh riopuaiB 00’ eaHamucs y 1 kiaactep, cepell IKUX HaiHOiIbII IHTCHCUBHI
riopunu G2 — Electric, G12 — Fushia KC 1 G13 — I'onsghecmpum.

Taxoxx OyB IMPOBEACHNH KIIAaCTEPHHUIA aHaJi3 TIOpU/IiB COHSIIIHUKA METOZIOM K-cepen-
HiX. [lo 1 xjacrepa yBIHILIN BICIM Pi3HHX HE CTIHKHX J0 a0l0THYHUX cTpec-(hakTopiB
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ribpumis, MOPiBHIHO 3 arIOMEPAaTUBHUM i€papXiuHUM KIIACTEPHUM aHai3oM 3 3 Kiac-
tepy nepeitmos riopun G8 — Hysun 162 IT. HaliMeH1Ia BiICTaHb 110 IIEHTPY KiacTepa
cnoctepiranacs y riopunga G11 — Chester Ha piBHi 0,020, HaromicTs Haiibinema 0,326
y riopuna G12 — Fushia KC (Tabm. 5).

Tabmuns 5
Kaacrepizanist n’ATHAAIATH riOpuaiB COHANIHUKA 3a CTiliKicTIO
10 abioTuuHuUX cTpec-pakTopiB MeToaoM K-cepenHix i arsiomepaTuBHOIO
iepapxiyHoOro KJIaCTEPHOro aHaJi3y

ArnomepaTuBHa
Knacrepusauis k-cepennix iepapxiuna
Tiopun Io3HayeHHs KJIacTepu3auis
Kaacrep BIHCTEJ}:;C{;(;I:I:HTP}’ Kanacrep
Boston Gl 1 0,130 1
Electric G2 1 0,134 1
Epic G3 2 0,099 2
Generalis G4 3 0,176 3
Isida G5 1 0,285 1
Proxima G6 2 0,125 2
Hysun 158 IT G7 3 0,258 3
Hysun 162 IT G8 1 0,272 3
Hysun 218 G9 1 0,138 1
P63LEIO G10 3 0,203 3
Chester Gl1 1 0,020 1
Fushia KC G12 1 0,326 1
Tonvghempum G13 1 0,186 1
Jpazan Gl4 3 0,220 3
Pimicon G15 2 0,181 2

Jlo 2 knmacTepa yBIHIILIN TPH TOpHIA 3 PI3HOI PE3UCTEHTHICTIO J0 CTpec-PaKTopiB
3 HAMEHIIIO BiJICTAHHIO JI0 LIEHTPY Kiactepa y riopuaa G3 — Epic Ha piBHi 0,099,
HaroMicTh HaiOutbma 0,181 y ribpuna G15 — Pimicon.

Jlo 3 xnacrepa yBIHIIIM YOTUPU CTAOIIBHUX T10pHIa 3 HAMEHIIIO BiICTAHHIO JI0
LEeHTpy KiacTepa y riopuna G4 — Generalis na piBHi 0,176, HatomicTs HaibinbIma 0,258
y riopuna G7 — Hysun 158 IT.

Bucnosxku. BujisieHi Hoka3sHMKaMH ajanTuBHocTi Sc, Hom, Sy iS VG, mo HaROIIbII
MIOBHO XapaKTEePHU3YIOTh CTiHKiCTh IiOpUIIB COHSIIHUKA IO HETAaTUBHUX YMOB CEpeno-
Bua. [lokasHuKM amanTuBHOCTI b, o el Kgl_ pO3MiNAI0Th TiOpUAN Ha IHTCHCHBHI,
TUTACTUYHI Ta cTa0IbHI 3a 1X PeaKIli€lo Ha CTPeC BiJ BIUIMBY a0l0THYHUX YHMHHHUKIB.

3a MoKa3HUKAMH aJalTHUBHOCTI 10 abiOTHUHHX CTpec-(pakTopiB Ta OlrUIOT-aHami-
30M, SIK HaKOIbII CTiiiKi BuAineHi riopumu Generalis i Hysun 158 IT, Tibpunu Boston
i P63LE10 BunineHi sk mactudHi, a riopugu Fushia KC, I'oneghcmpum i Electric six
riépuay iIHTEHCUBHOTO THITY.
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E®EKTUBHICTb 3ACTOCYBAHHA MIKPOBHUX MNPEMAPATIB
TA ®I1310/10TMNYHO-AKTUBHUX PEHOBWUH
HA NMOKA3HUKN NPOAYKTUBHOCTI COI B YMOBAX
MIBHIYHO-CXIAHOIO NIICOCTENY YKPAIHU

Tpuyc B.O. — anipaHm kagedpu aepomexHosoaili ma 2pyHmo3Hascmea,
CymcbKull HayioHanbHUl agpapHul yHisepcumem
Fomesincbka A.C. — K.C.-2.H.,

douyeHm Kaghedpu pocnuHHUYMEA,

[HinposcbKuli depxxasHull azpapHO-eKOHOMIYHUU yHigepcumem
lNopwap B.I. — k.c.-2.H.,

douyeHm Kaghedpu pocnuHHULMEA,

[HinposcbKuli depxasHull azpapHO-eKOHOMIYHUU yHigepcumem
BopdyH P.M. — k.c.-e.H.,

3asidysay 6iddiny iHHo8ay,liHO20 rposaliouHay

ma cinbcbkoeocnodapcbkoeo dopadHuymea,

IHecmumym cinbcbko2o eocriodapcmea [lligHiYHo20 Cxody
HaujioHanbHoi akademii azpapHuUx Hayk YkpaiHu

Mema oOocniddcenv nonieana y 6USYEHHIi GNAUBY €KONOSIMHO Oe3neuHux cnocobie niosu-
WeHHs CUMOIOMUYHOT AKMUBHOCME MA 3ePHOB0I NPodyKmusHocmi coi. Jlocniou 3 coer npoeo-
ounu 6 yMo8ax nieHiuHo-cxionoeo Jlicocmeny Yxpainu 6 kopomrkopomayitiHiti nonb08itl Ci603MIHI
Incmumymy cinocvroeo eocnooapemea Iligniunoeo Cxody HAAH. Hocnidscenns npogoounucs
y 2023 poyi 3 6usHaueHHs epeKmueHOCmi CIMUMYIAMOPA POCHY POCIUH 3 AHMUCTIPECOBOI0
0i€lo ma 8000pO3YUHHO20 6i0000pUBa NPU BUPOWYBAHHI COi. YV 00CHiOHNCEHHAX nepedbauanocsy
BUBUEHHSL 83AEMOOIT 080X (hakmopie: 06pOOKA HACIHHA Ma 0OPOOKA POCIUH NO e2emayii, 32I0HO
cxem 0ocnioie. 3a pesynomamamu HAWUX OOCHIONCEHb NIOBUUEHHS BPONCAUHOCMI 3epHA Ol
0yno 3abe3neuene 000ABAHHAM Y CUCTEMY NIONCUBTICHHS COT PO3UUNIG Pe2yIsmopa pochy poc-
JIUH MA 86000PO3YUHHO20 000puUea y 8i0nogioHi gazu. Ilpu ybomy, Ha QoHi 3acmMoCcy8anHsL iHOKY-
JISIHMA OMPUMAHO MAKCUMATbHUL NOKA3HUK 8podicatinocmi i cmanosus 2,60 m/2a, i ye Oinvuie
8i0 KOMmMpPONLHO20 nokasHuxa Ha 22,1%. Bapmo axyenmyeamu, wo 3a80AKU 3aCMOCYBAHHIO
0J151 nepeonocinoi 0OpoOKU HACIHHA PO3UUNY Pe2YIAmOopa pOCMY POCIUH NOKAZHUK YPOICALHO-
cmi 3epua coi niosuwuecs na 15%, a ye 6ce e maxu meHuie y NOPIGHAHHI i3 pe3yIbmMamom
NOKA3HUKA YPOHCAUHOCMI 13 IHOKYIAYIEN c0€8020 HACiHHA Ha 7,1%. Hatlbinvwutl npupicm 3epHa
coi (0,29 m/ea) 3a6e3neuuno npogedenns inoxynayii nacinns npenapamom Pusoeymin. Brachi-
00K CuHepeemuyHoi 83aemolii baxmepuzayii Hacinua ma pezyiamopa pocmy [ymigind BP—18
(0,4 1/2a) i 6000opo3zuunnoeo 0obpusa @yrveiepin bop (0,5 1/2a), éuxopucmani 015 06pobKu poc-
JUH 8I0N0GIOHO y asy Oymonizayii ma Hanugy 60616, YPOICAUHICMb 3POCIA MAKCUMATLHO —
Ha 0,47 m/ea (22,1%) npu 2,13 m/ea y konmponvHomy eapianmi. /leujo MeHu020 NOKA3HUKA
spooicavinocmi (2,45 m/ea), npome 6Oinvwozo na 15% 6 nopisHsanHi 3 KOHMpPOLeM, OMPUMAHO
Ha oHi nepeonocienoi 0bpooku uacinus npenapamom Iymigind BP-18 6.c. 3 macmynHumu
nosaxopenegumu 06podKamu pocaun. Hawumu 00cniodcennsimu 6cmaHo6ieHo, wo no3axkope-
Hege NiONCUBLEHHS POCTIUH POFYUHAMU Pe2yAmopa pOCmy ma 6000PO34UHHO20 000PUBA 68 NOEO-
HaHHI 3 00POOKOIO HACIHHA Ci0 po32nadamu, K CYMmeEUil 000amKo8ull eiemerm 00 iCHyI4oi
MexXHoN02li supowysants coi. Januil mexHoro2iunuil npuiiom 0ae 3mozcy cmeepodicysamu npo
11020 NO3UMUBHY 0110 Ha PiCM MA PO3GUMOK POCIUH HPOSA2OM 8CbO20 8e2eMAYiliHO20 NEPiody, Wo
6 Kinyegomy ni0CyMKY il NOZHAUUILOCS HA NPOOYKMUBHOCI KYIbMYPU.

Knwuosi cnosa: pecynamop pocmy pociud, 0i0000puso, ypooicatiHicms, nepeonocina
00pobKa HACTHHA, NPOOYKMUBHICIY, COsl, AHMUCMPECO8A Oisl.
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Trius V.0., Hotvianska A.S., Horshchar V.I., Bordun R.M. Effectiveness of application
of microbial preparations and physiologically active substances on soybean productivity
indicators in the conditions of the Northeastern Forest Steppe of Ukraine

The purpose of the research was to study the impact of environmentally safe methods of
increasing symbiotic activity and grain productivity of soybeans. Experiments with soybeans were
carried out in the conditions of the northeastern forest—steppe of Ukraine in the short—rotational
field crop rotation of the Institute of Agriculture of the Northeast of the National Academy of
Sciences. Research was conducted in 2023 to determine the effectiveness of a plant growth
stimulator with an anti—stress effect and a water—soluble biofertilizer in soybean cultivation. The
research included the study of the interaction of two factors: seed treatment and plant treatment
during the growing season, according to the experimental schemes. According to the results of our
research, the increase in the yield of soybean grain was ensured by adding plant growth regulator
solutions and water—soluble fertilizer in the appropriate phases to the soybean feeding system. At
the same time, against the background of the application of the inoculant, the maximum yield was
obtained andwas 2.60 t/ha, which is 22.1% more than the control indicator. It is worth emphasizing
that thanks to the application of a plant growth regulator solution for pre—sowing seed treatment,
the yield rate of soybeans increased by 15%, but this is still less than the result of the yield rate
with inoculation of soybean seeds by 7.1%. The largest increase in soybean grain (0.29 t/ha)
was ensured by the inoculation of seeds with the preparation Rhyzogumin. As a result of the
synergistic interaction of seed sterilization and the growth regulator Gumifield VR—18 (0.4 l/ha)
and the water—soluble fertilizer Fulvigrin Bor (0.5 l/ha), used to treat plants, respectively, in
the phase of budding and filling of beans, the yield increased maximally — by 0.47 t/ha (22.1%)
compared to 2.13 t/ha in the control version. A slightly lower yield rate (2.45 t/ha), but 15%
higher compared to the control, was obtained against the background of pre—sowing treatment
of seeds with the preparation Gumifield BP—18 v.s. followed by foliar treatment of plants. Our
research has established that foliar feeding of plants with solutions of growth regulator and
water—soluble fertilizer in combination with seed treatment should be considered as a significant
additional element to the existing soybean cultivation technology. This technological technique
makes it possible to assert its positive effect on the growth and development of plants throughout
the growing season, which ultimately affected the productivity of the crop.

Key words: plant growth regulator, biofertilizer, productivity, pre-sowing seed treatment,
productivity, soybean, anti-stress effect.

IMocTanoBka mpodaemMu. 3epHOO000BI KYIBTYpH — HAHBaKJIMBIIII JIAHKU arporie-
HO3IB, sIKi HE MalOTh aHAJIOTIB 3a piBHEM 300py OiJIka Ta >KUpPY 3 OAMHUII TuToMli. BoHn
€ JIOCTYITHOFO aJIETEPHATHBOIO 3HAYHO JIOPOXKIOTO TBAPHHHOTO OiJIKa, 1110 POOUTS iX ife-
aJBHUMU JIJIS TIOJIIIIIICHHS Ta 30a1aHCyBaHHS PalliOHy Xap4YyBaHHs JIFOIEH.

HeoOxiHO BIAMITUTH BaXKJIMBE arpOTEXHIUYHE 3HAYSHHS BUPOLILYBaHHS 3epHO0000-
BUX, SIKi € JOOPUM IONEPEAHUKOM sl BUPOIIYBAHHS OUIBIIOCTI CLIBCHKOTOCHOAAP-
CBKUX KynabTyp. BomHouac BHHUMKae Oararo 3amuTaHb LIOAO peani3aiii TeHeTHYHOTO
MOTEHIIially iICHYIOUMX COPTIB B yMOBax 3MiH KiiMmary. IcHye minuii pan o6’ €eKTUBHUX
00CTaBHH, 110 HE JAalOTh 3MOTH OTPHMATH BUCOKUH PiBEHb YPOXKAHHOCTI HACIHHS 3€p-
HOOOOOBHX KYJIBTYp: HEMPOQECiitHI MiAXOMN IIOA0 MiAOOPY COPTIB 3a IPyNaMHu CTHT-
JIOCTi; HU3BbKHU PIBEHb PECYPCHOTO 3a0E3ICUCHHS Y TEXHOJIOTIAX 1X BUPOIIYBAHHS,
HEJIOCTAaTHS HAYKOEMHICTh TEXHOJOTIYHUX TMPOIIECIB, IO HE 3a0e3MeUye 3aI0BOJICHHS
OlooriyHUX OTPEO ICHYIOUNX COPTIB Y (haKTOpax pO3BUTKY TOIIO.

AKTyanbHUM € TUTaHHS BUBYCHHS OCOOIMBOCTEH POCTY 1 PO3BUTKY COPTIB €Ol Pi3-
HUX TPYI CTUIVIOCTI Ta BIUIMBY arpOTEXHIYHUX (PaKTOPiB (CTPOKHM CiBOM, 3aCTOCYBaHHS
CTUMYNATOPIB POCTY POCIHH Ta AOOPHB) Ha (JOPMYyBaHHS IMPOAYKTHBHOCTI JOCTIKY-
BaHMX cOpPTiB B yMoBax IliBHiuHO-cXifgHOTO JlicocTeny Ykpainu.

AHaJji3 ocTaHHiX Aoc/ilKeHb i myOuaikaniil. BusHayansHuMN YynHHIKaMH y Gop-
MYBaHHI BUCOKOTO BpPOXal0 HACIHHS 3¢pHOOOOOBUX KYIBTYP € PO3KPHUTTS HMOTEHIIATY
KYJBTYPH 32 paXyHOK 1HOKYJIAIIT HACIHHS Ta MPOBEICHHS MI03aKOPEHEBUX 00POOOK CTH-
MYJISITOPaMH POCTY POCIHH, KOMIDICKCHIMHA BOAOPO3YMHHUMH JOOPHBAaMHU B KPUTHYHI
HepioAx POCTy Ta PO3BUTKY pociunu [1, 2].
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30inbiIeHHs OTped mepepoOHOi 1 Xap4oBOI MPOMHUCIOBOCTI Y CO€EBIH CHPOBHHI
CIIOHYKA€E JIOCITITHUKIB JIO BUBYCHHS Ta aJaliTyBaHHs Pi3HUX TPYI COPTIB cOi 10 TeB-
HUX TPYHTOBO-KJIIMATUYHUX YMOB. PO3BUTOK CeNeKIil Aa€ MiACTaBH IS PO3IIUPEHHS
nociBHUX mom] coi. OCTaHHIM YacoM Ha paiiOHyBaHH MMOCTABJIEHO 0arato HOBUX Iep-
CIICKTUBHHX COPTIB COi IHTEHCHBHOTO THITY [3, 4].

B VYkpaiHi € goctarHpo BeTMKUI copToBUi ckiiaf coi. CydacHi BUCOKOITPOLYKTHBHI
COPTH cOI MOXYTH JaTH BUCOKUI BpOXKail MPpH IPaBIIBHOMY MiZ0O0pi I HUX THX eJie-
MEHTIB TEXHOJIOT11, sIKi 0 CTBOPIOBAIM MOXJIMBICTD JUIS peasi3allii 3aKkJIaficHoro B HUX
MOTEeHIiay 1 OyaH y3roKeHi 3 TPYHTOBO-KIIIMAaTHYHUMH yMOBamH [4].

CporonHi Ha pUHKY YKpaiHU KiJIBKICTh Pi3HOMaHITHUX IPETapaTiB 3 TPYII PETYIIATO-
PiB POCTY POCIIMH 1 KOMIZICKCHUX BOJIOPO3YMHHUX JOOpHUB nepeuinmia 200 HaitMeHy-
BaHb 1 cepell HUX Olbllla YaCTHHA 1€ He Mpoiinuia BUpOOHNYOT MEepeBipKHU 1 3aCTOCO-
BYETHCS 33 PEKIAMHUMH XapaKTepUCTUKaMU TUCTpHO 1oTopiB. Cepen IUX MpenapariB
€ BIJIOMI CBIiTOB1 OpPEH/IM 1 JeSIKI TEXHOJIOTIYHI po3pOOKH BiJOMUX KOoMMaHii [1, 5, 6].

PociuHHMIIBKE CHOTOJICHHS CBITOBOTO PIiBHS CIIPSIMOBYE 3YCHJLIS HA MAaKCUMAaIbHO
MOKJIBE 3POCTAHHS I'PYIH Olompenaparis, SKi pa3oM i3 MO3UTUBHKUM BITMBOM Ha POC-
JIMHH PO3IVISIAI0TECS K €JIeMEHT 010J10Ti3aIlil TEXHOJIOTIH 1 BaXKUTb 3pOCTaHHS 00’ €MiB
BUPOOHMIITBA CLIIBCHKOTOCTIONAPCHKOI MpoAyKuii. He MoXkHa cka3aTu, 10 HayKOBIIi CTO-
STh OCTOPOHB IUX MUTaHb, aliec i BU3HATH iX AISUILHICTH JOCTATHBOI Oysio O HEBIpHO
[2,4].

Baxe 30 pokiB icHY10Th 6i0QyHTinmay, 20 poKiB 3aCTOCOBYIOTh IpenaparH st MoOi-
Ti3alii MoKUBHUX pedoBrH, 10 poKiB BUKOPHUCTOBYIOTh XellaTHI ()OPMH MIKpOI0OpHB,
MOCTYIIOBO 3’SIBIIAIOTHCS Oararo(yHKI[IOHATBHI Mpernapatd KOMOIHATHBHOTO CKIIaJTy,
MpoTe HayKoBa iH(opMallis 3 X MUTaHb Maibke BiJICYTHs, a AKIIO 1 3yCTPIiYaeThCs TO
KOHCTATYe€ JIUIIC KiHICeBUA €PEKT 1 He MICTUTh MONIYKIB Pi3HOMAaHITHUX B3a€MO3B’S3KiB
1 OSICHEHb, MEXaH13M B3a€MO/Ii1 3 IHITUMHU 3aX0laMH{ BUPOIIYBaHHS KyJIbTypH [2, 3, 6].

CyuacHi TeXHOJIOTi1 BUPOIyBaHHS 36pHOO0O0OBHX KyJIBTYp, & caMe col JOBOIMI pi3-
HOMAaHITHI, a 1X €JIeMEHTH He TMOBHOKO MipOI0 BHBYEHI, OCOOIHMBO B KOMILICKCHOMY
MO€THAHHI, O CTBOPIOE JOJATKOBI TPYIHOILI Y BHOOPI ONTHMAaNTBHUX ITapaMeTpiB Ta
MIPU3BOIUTH J0 HEAOOTPUMaHHs Bpoxarto [1, 5].

Buxonsuu 3 boro, BUSBJICHHS KpalllMX BapiaHTIB arpOTEXHOJOTIYHUX 3aX0/iB J103-
BOJIUTh BU3HAYHTHU KOMILUICKCHHI BIUTHB IX Ha PICT, PO3BUTOK Ta MPOXYKTUBHICTH 3€p-
HO0000BUX KyJIbTYp. TakoX I1e JacTh MOXKJIMBICTh PO3POOUTH HOBI aJalTOBaHi 10 YMOB
pETiOHY eJIEMEHTH TEXHOJIOTIi BUPOIIYBaHHs COPTIB, IO B pe3yJbTaTi Oyie rapaHrty-
BaTH BUCOKI 1 cTai Bpokai HaCiHHS BITYM3HIHUX COPTIiB COi 3 BUCOKMMHU MOKa3HUKAMU
SIKOCTI [2, 7].

ToMy yIOCKOHAJCHHS TEXHOJIOTIH BUPOIIYBAHHS 32 PaXyHOK 1HOKYJISIII HACiHHS
Ta MPOBEACHHS MO3aKOPEHEBUX OOpPOOOK POCIHH y IPYHTOBO-KJIIMAaTHYHUX yMOBaXx
MiBHIYHO-cX11HOTO JlicOCTeNy € Ba)KJIMBOK HAPOAHOTOCIIONAPCHKOI MPOOIEMOI0, 110
norpe0ye HayKOBO-TIPAKTHYHOTO OOIPYHTYBAHHS €JIEMEHTIB TEXHOJIOT1l CTOCOBHO YMOB
peTioHy.

IlocTanoBKka 3aBaaHHs. MeTa JOCIIKEHD MOJISATalla Y BUBYCHHI BIUTHBY CKOJIO-
TiYHO OE€3MEeYHUX CIMOCOOIB MiBUIICHHS CUMOIOTHYHOI aKTHBHOCTI Ta 3€pPHOBOI MPO-
JTyKTUBHOCTI CO1.

Hocniam 3 co€o0 TPOBOAMIM B yMOBaxX MiBHIYHO-cximHoro Jlicoctemy YkpaiHu
B KOPOTKOPOTAIIiHIA TONBOBIHA CiBO3MIiHI [HCTUTYTY ciibehbKoTro rocromapcta IliB-
nignoro Cxony HAAH. IpyHTH HOCHiIHUX JiISHOK — YOPHO3EM TUIIOBHH MaJOTyMyC-
HUH CI1a00BIITYTYBaHHH KPYTTHOIMITYBaTO—CEPEIHBOCYIIMHKOBHUH Ha JIeCi, OpHHI Iap
SIKOTO XapaKTePH3YETHCS HACTYITHAIME OCHOBHUMH MTOKa3HUKaMU: BMICT rymycy — 4,6%,
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pH comboBe — 5,5, cyma BBiOpaHHX OCHOB — 35,6 MI-€KB., BMICT pyxoMux ¢opm ¢oc-
dopy — 19,3 mr/100 T rpyHTY, 0OMiHHOTO KaJito — 8,1 Mr/100 T IrpyHTY, BMICT JIETKOT11-
pomizoBanoro azoty 3a Kopudinmgom — 14,2 mr/100 T rpyHTY.

CepenHbo71000Ba piuHa TeMIIEpaTypa MOBITPS B 3BITHOMY polli ctaHoBmia 9,0°C,
mo Ha 1,6°C Bue 6aratopiuyHoro mokasHuka 7,4°C. AGconmroTHul MakcumyM ii 36°C
BiZIMiYeHHUIl B CEpIHI Micsli B NMEpUIii Aekali, a MIHIMyM — B Ci4HI Micslli B MepImin
nexani minyc 19,0°C. Cyma onanis 3a 3BiTHHI 20222023 ciIbCHKOTOCIONAPCHKUM Pik
cranoBmia 634 MM, 1o Ha 41 MM Oinbiiie OararopigyHoro nmokasuuka (593 mm). 3a Bec-
HSHUH Nepios cepenHbo000Ba TeMIepaTypa nopiTps cranoBmia 9,6°C, mo BHIE Ha
1,5°C 3a 6araropiuny temmepatypy 8,1°C. Omaznis Bunano 83,5 mm — 63% mpu Oararo-
piuHii 132 MMm.

CyMa akTUBHHX TeMIiepaTyp noBitTps Buie mitoc 10°C 3a BeCHsIHUN TIepio] cKiiaia
624°C, npu Gararopiuniit — 620°C. Beporo 3a siTHiN mepiox Oyio 24 AHi 3 onajgaMu.
CyMa akTUBHHX TeMIlepatyp moBiTps Buiie + 10°C 3a miTHii nepion ckiana — 1957°C,
npu Oararopiuniit — 1790°C.

Jocmimkennas nposoawirck y 2023 porti 3 BU3HaYeHHS €()eKTHBHOCTI CTUMYIISITOpA
pPOCTY POCTIMH 3 aHTHCTPECOBOKO €0 Ta BOJOPO3YMHHOTO 010100pHBa MPH BUPOIILY-
BaHHI coi. Y JOCHiKeHHSX mependayanoch BUBUEHHS B3aeMOIii IBOX (akTopiB: A —
00po0Oka HaciHHS; B —00po0ka pociuH o BereTalii; 3rigHo cxem nociifis (Tabmmis 1).

Tabmus 1
Cxema gociainy

No Oopodka

n /;l HaciHHS O0pooOka pociaun no Bererauii (paxrop B)
(paxTop A)
1 — 6e3 06poOKH npenaparamu (KOHTPOJIB)
KonTtpoins 2 —y ¢azy oyronizauii I'ymiding BP-18* B.c.(0,4 n/ra)
1. | (obpobka 3 —y dazy HanuBy 606iB @yneBirpin bop* B.c. (0,5 n/ra)

HACiHHA BOZIOK0) 4 y azy Oyronizauii ['ymiging BP-18* B.c. (0,4 n/ra) +y dasy

HanuBy 600iB DynbBirpin bop* B.c. (0,5 n/ra)

1 — 6e3 06poOku npenaparaMu (KOHTPOJIb)

2 —y dazy Oyronizauii ['ymicing BP-18* B.c.(0,4 n/ra)

Pusorymin*

(2 K/ Hacinms) 3 —y da3y HanuBy 606iB @ynbBirpin bop* B.c. (0,5 n/ra)

4 —y ¢a3y Oyronizanii I'ymiding BP-18* B.c. (0,4 n/ra) +y da3sy
HanuBy 000iB @yieBirpin bop* B.c. (0,5 n/ra)

1 — 6e3 06poOKu mpenapaTtamu (KOHTPOJIB)

T'ymiding BP- 2 —y dazy 6yronizamii ['ymiding BP-18* B.c.(0,4 n/ra)

3. |[18*B.c. (0,8 /T |3 —y dasy mamuBy 606i8 DynsBirpin Bop* B.c. (0,5 1/ra)
HaCiHH#)

4 —y dasy Oyronizanii 'ymiding BP-18* B.c. (0,4 n/ra) +y dasy
HanuBy 0600iB @ynbBirpia bop* B.c. (0,5 n/ra)

Ipumimra: *[ymigino BP-18 —cmumynsamop pocmy 3 anmucmpecosoro oiero, Dynvsicpin
bop — mixpooobpuso, Puzozymin — 6io006puso.

IIpu mpoBeneHHI AOCHiHKeHb BUKOPUCTOBYBaNM HaciHHA coi copTy CiBepka, peKo-
MEHJIOBAHOTO JIJIsl BUpOIyBaHHA B 30H1 IliBHiuHOTO Ta [liBHiYHO-CcXimHOTO JlicocTemy
Vkpainu. [eHepaitis HaciHHSA — elniTa. TeXHONOTIS BUPOIIYBaHHS — 3arallbHONPUIHSITA
JUTA 30HU TIPOBEICHHS OCIiKeHb. [lonepeIHuK — 3epHOBI KOJIOCOBI KyAbTypH. BapianTtu
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B ITOBTOPEHHSAX 3aKJIAJAJINCS CUCTEMAaTHYHUM MeTonoM. I1o/b0oBI JOCTIPKEHHS IPOBO-
e 3rigHo «MeTtomuku J{epaBHOTO COPTOBHIIPOOYBAHHS CLIBCHKOTOCIIONAPCHKHUX
KyneTyp» [8, 9]. Maremarimuna o6poOKa OiepKaHUX Pe3yIBTaTiB PO3PAXOBaHa METOIOM
JHCIIEPCIHHOTO aHaJi3y 3 BUKOPUCTAHHAM nporpamu Statistica 6.0 [10].

Bukian ocHOBHOro Marepiajy AOCTiIKeHHS. YPOXXKaWHICTh € I1HTErPYHOUYHM
MOKAa3HUKOM BILUTMBIB yCiX YMHHHUKIB Ha POCIHHY MiJ 4ac Bererauii. PiBenb Bpoxaii-
HOCTi 36pHOOOOOBHX KYJIBTYp BU3HAUAETHCSA €IEMEHTaMH MPOMAYKTHBHOCTI (KIJIBKICTh
POCIIVH Ha OJMHHMIII TUIOMI, KiTbKICTh 000IB Ha poCIUHAX i 3epeH y 6001, Macu 3epHa
3 onHi€i pocnuHU). BuHMKae HEOOXiMHICTh OOJMIKY NaHWUX MMOKA3HHKIB, 10, 3aBISKA
OOIPYHTYBaHHIO TEXHOJIOTIYHMX HPUHOMIB BHPOIIYBAaHHS, CHPUSATHME IIiBUIICHHIO
BpOXKaWHOCTI [6].

MaxkcumansHui Bpoxkail GopMyeThCs 3a ONTUMAIBHOTO CIiBBIHOIIEHHS BCiX ele-
MEHTIB MOTO CTPYKTypH. IHOm, 3a clIabKOr0 PO3BUTKY OTHOTO €JEMEHTa CTPYKTYpH
BpOJKalo, 3arajbHAHN BpOXKail B EBHINA Mipi KOMIICHCYETHCS 32 PAXyHOK 1HIHX eJIeMeH-
TiB. lle moB’s13aHO 3 TUM, 1110 OKpEMi eJIEMEHTH BpOxKar0 (POPMYIOTHCS Ha PI3HUX eTanax
OpraHoreHe3sy i Ay X ONTHMAaJIBHOTO PO3BUTKY HE0OXimHI HeomHakoBi ymoBH. Haii-
OimbIn e(heKTHBHA Jis YMOB CEPEIOBHINA HA TON UM 1HIIIHH €IIEMEHT CTPYKTYPH BPOKAIO
MIPOSIBIIAETHCS] B KPUTUYHI MEPioAn, KOJTH (POPMYIOTHCS KINBbKICHI O3HAKHA KOXHOTO 13
ejaeMeHTiB [7].

PesymeraTu OCHiIKEHb CTPYKTYPH YPOXKAIO COi ITOKA3aJIH, [0 MAKCHMAIIBHI TOKa3-
HHUKH 1HAMBITyaJIbHOI IPOAYKTUBHOCTI, a caMe KiNbKicTh 000iB (15,3 mT.), KiIbKICTh
HaciHHg (27,9 mT.) 3 oAHi€l pocnuHM OyIM OTPUMAaHI MPH TPOBEICHI MEePEANoCiBHOT
00pOOKM HACIHHS MIKPOOHHMM MpernaparoM PH30TyMiH, IO CHPHSJIO 30UIBIICHHIO
JAHOTO TOKa3HWka Ha 5,1 mT. Ta 9,5 WIT. B MOPiBHAHHI 3 aOCOMIOTHUM KOHTPOJIEM
(Tabnuus 2).

Tabmnurs 2
®dopMyBaHHS eJ1eMEHTIB CTPYKTYPH BPOKalo €Ol 3aJ1e:KHO0 Bi Ail MikpoOGHOro
Npenapary, peryJiitopa pocTy pocjJuH Ta BOAOPO3YHHHOI0 100puBa

. Bapianr 06pookn | KinbkicTb Ha Maca Maca
Ne | O0po0Oka HaciHHs :
wn (daxtop A) POCJIMH 0 Bererauii | POCJMHI, IIT. 3epHa 3 1000
(paxTop B) 606iB | Hacinun | POCIMHH, T' | 3€peH, T
1 (KOHTPOJIB) 10,2 18,4 3,46 178,4
Kontpom, 2 12,1 231 3,78 1818
1. |(obpoOka HaCiHHS
BOJIOI0) 3 12,4 23,3 3,79 184,6
4 12,0 23,9 3,95 184,9
1 (KOHTpOJIB) 15,3 27,9 4,17 188,2
) Puzorymin 2 14,8 29,9 4,34 185,6
" | (2 kr/T HaciHHs) 3 15,8 | 28,7 4,39 188.,9
4 16,1 29,6 4,48 187,3
o 1 (KOHTPOJIB) 13,3 25,4 4,05 184,5
T'ysidinn BP- 2 142 | 269 415 185,1
3. |18 B.c. (0,8 n/T
HACIHHA) 3 12,8 25,8 4,18 185,5
4 13,7 27,0 4,28 186,7
HIP, — daxrop A 0,514 2,761 0,312 2,146
HIP, — daxtop B 0,723 | 1,578 0,097 0,674
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Ha npoMy >x BapiaHTi JOCHigy BigMideHa i HaiOiIbIIa Maca HACIHHS 3 OfiHi€] poc-
muan — 4,17 1, mo outeme wa 0,71 r (20,5%), HiX y BapiaHTi, J¢ HACiHHSA HE 00po-
onsnocs. Maca 1000 nacinuH B ymoBax 2023 poky Oylia BUCOKOIO 1 B cepeIHbOMY 10
nociiny ckiana 185 r. 36inpmenns Mmacu 1000 HaciHMH 1o BapiaHTax AOCIiAy BigOyBa-
JIOCh aHAJIOTIYHO THIIUM TTOKa3HUKaM CTPYKTYPH.

[IpoBeneHHs1 1HOKYNSALIl HAaciHHA COi CIPHIO OTPUMAHHIO HAaWOUIBIIOI Macu
1000 nacinuH 188,2 1, mo Ha 9,8 r (5,5%) Oinblie Bij mokazHUKAa B aOCOMOTHOMY
KOHTPOJTI.

BinmiueHo, 1o cepen BapiaHTIB B LIJIOMY IO JIOCIHiTYy 3aCTOCYBaHHS Puzoryminy
3 HACTYITHOIO IBOXPa30BOI0 00pOOKOI0 MOCiBiB (mepma — y a3y OyToHi3amii po3unHOM
peryJsTopa pocty, Apyra — y ¢a3y HajguBy 000iB BOZOPO3YHHHUM JOOPUBOM) CIIpPH-
SJI0 OTPUMAHHIO HAaBUIIKMX MOKAa3HUKIB CTPYKTYPH BPOXKak0, a came KiJIbKOCTi 0001B Ta
MacH 3epHa 3 POCIHMHY i CKJIaJH BiAmoBigHo 16,1 mT. Ta 4,48 1., mo Ha 5,9 mT. (58%)
ta 1,02 r (29,5%) Ginpmre HiX y abcomoTHOMY KoHTpoi i Ha 0,8 mT. (5,2%) ta 0,3 T
(7,4%) OGinbue Hixk npu 00poOLi HAaciHHA PusorymiHoM y uuctomy BUIVII. IcTOTHY
e(eKTUBHICTh 3a3Ha4yeHi IMpernapary Jjas oOpoOKH HACIHHS Ta POCIHMH 3a0e3MeUnin
1 Ha KIJIBKICTh HACiHHMH 3 pociuHu Ta Macy 1000 HaciHHH, SKi CTAHOBWJIM BiITIOBITHO
29,6 wt. Ta 187,3 1. [IpubaBka 3a JoCiKyBaHUMU MTOKa3HUKAaMH B TIOPIBHHHI 3 a0co-
JIOTHUM KOHTpoJeM ckiana 60,8 ta 5,0%.

3acToCcyBaHHS PO3UMHY PETYIATOPa POCTY POCIHH I 00pOOKH HACIHHS BILTHBAJIO
B MEHIIIiH Mipi Ha MOKAa3HUKU CTPYKTYPU BPOXKAIO MOPIBHSHO JIO BapiaHTy, /i¢ HACIHHSA
00pobmsutocst Puzoryminom. Tak, MOpiBHSHO 3 KOHTPOJIBHAM BapiaHTOM, 3aCTOCYBaHHS
y TEXHOJIOTi1 BUPOIIYBaHHS COi MEPearnociBHOT 00pOOKH HaCiHHS mpernaparoM [ywmi-
¢ing BP-18 B.c. cpusuto 306ibIIeHHIO KiTbKOCTi 600iB Ha 3,1 mt. (30,4%).

®dopmyBaHHs TOKa3HWKa KUIBKOCTI HACIHMH Ha POCIHHI BijOyBanocs aHao-
TiYHO KiTbKOCTI 000iB Ha pociuHi. B cepenHboMy Ha OmHIN pociuHi (hopMyBamocs
Bia 18,4 T (abCOMOTHHIA KOHTPOJb, 0€3 MiIKUBJICHHS Ta MepearnociBHOI 0OpoOKU
Hacinas) go 27,0 mr. (mepeanociBaa o0poOka Hacinag ['ymiding BP—18 B.c. + ['ymi-
¢ing BP-18 B.c. (Ha mouarky OyToHi3zaii) + BogoposunnHe 100puBo DyibBirpin bop
B.C. (y bazy HanuBy 600iB).

[Ipu 3acTocyBaHHI PO3YHHY PETYIATOPA POCTY POCIHH Ui 0OpOOKH HACIHHS Maca
HacCiHHA 3 pocauHHU migsuiryBanacs Ha 0,59 r (17,0%) npu 3,46 T y KOHTPOIbHOMY Bapi-
anTi. Ha ¢oni nepeanociBHoi 00poOKH HACIHHS PO3YMHOM peryistopa pocty I'ymidina
BP-18 B. 1BoXpa3oBa 006poOKa MOCIBIB — PETYISTOPOM POCTY POCIIUH Ta KOMIICKCHAM
BOJIOPO3YMHHUM JOOPHBOM CHPHSIIA KPALIUM MMOKa3HUKAM €JIEMEHTIB CTPYKTYpH BpPO-
karo. Tak, KUIbKICTh Ha pociuHi 000iB ckmana 13,7 mT., HacinuH — 27,0 wT., MO Bid-
noBigHo Ha 3,5 mrt. (34,3%), 8,6 mrt. (46,7%) Oinble HIK Y KOHTPOIEHOMY BapiaHTI.
Bara 3epna 3 pocnunu 3pocina Ha 0,82 1 (23,7%), a maca 1000 3epen Ha 8,3 1 (4,6%)
B TIOPiBHSHHI 3 MOKa3HUKOM Y aOCOJTIOTHOMY KOHTPOJIBLHOMY BapiaHTi.

IIpoBeneHi HaMu JOCTIKCHHS 3 BUBYCHHS BIUTUBY 1HOKYJIAIIT HACIHHS Ta MO3aKO-
peHeBux 00poOOK Ha MPOAYKTHUBHICTEH coi copTy CiBepka Mmokasaju, 10 piBeHb ypo-
JKaHOCTI HACIHHA B 3HAYHIN Mipi 3aJie’KaB BiJl TOCIIKYBAaHUX YHHHUKIB.

BcranoBneHo, mo ypokalHICTh coi (hopMyBajach 3ajJeKHO Bijl CrOCOOIB KOMOi-
HYBaHHS JTOCII/DKYBaHUX IMpenapariB. Tak, Ha BapiaHTi 0e3 3aCTOCYBaHHS IpenapariB
(KOHTpOJIB) ypoXKalHHICTB coi chopmyBasiach Ha piBHi 2,13 1/ra (Tabmur 3).

BonmHoyac 3a npoBeeHHs iHOKYJIALIT HACIHHSA MIKpOOHHM TpenaparoM Puzorymin
BOHa 3pocia Ha 13,6% 3 mpubaBkoro 3epHa Ha piHi 0,29 1/ra, a mpu BUKOPUCTaHHI PO3-
YHHY PETYIATOpa POCTY POCIHH nepex mociBom coi — Ha 0,19 1/ra (8,92%).
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Tabmuns 3
YpoxaiinicTh coi 3a;1e:kHO Bia Ail MiKpoOHOro mpenapary, peryjisiropa pocty
POCJIMH Ta BOJIOPO3YUHHOIO 100pUBa

BapianT Binxujenns Bin
Ne | OOpoOka HaciHHsI | 00pOOKHM POC/IUH | YpoxkaliHiCTh, KOHTPOJIIO, T/Ta
n/n (pakTop A) o BereTaiii T/Ta 10 pakTopy b (1}
(¢pakTop B) A ¢axrtopy B
1 (KOHTpOIIB) 2,13 K K
1. E%P;Topg);abnacimm 2 2,18 0,05 0,05
BOZIOIO) 3 2,26 0,13 0,13
4 2,23 0,10 0,10
1 (KOHTPOJIB) 2,42 0,29 K
5 Pusorymin 2 2,52 0,39 0,10
" (2 xr/t HaciHus) 3 2,53 0,40 0,11
4 2,60 0,47 0,18
1 (KOHTPOITB) 2,32 0,19 K
3 I'ymiding BP-18 B.c. 2 2,37 0,24 0,05
" 1(0,8 n/t HaciHHs) 3 2,40 0,27 0,08
4 2,45 0,32 0,13
HIP, — akrop A 0,096
HIP , — daxrop B 0,101

3HAa4YHOTO BIUIMBY Ha IMiJIBUIICHHS YpPOXKar coi Mana oOpoOKa MOCiBiB pO3UMHAMHU
peryssTopa pocTy POCIHH Ta BOJOPO3UYHHHOTO T0OpHBa y BiAMOBiAHI (aswm, mo 3a0e3-
neunyio npubaBky 3epHa Ha 0,05-0,18 T/ra 3anexxHO Bix (akTOpy MEepearnociBHOI
00poOku HaciHHA. Came 3a TaKuX YMOB Ha (DOHI OKPEMOTO 3aCTOCYBAaHHS iHOKYJISHTA
Ta PO34MHY PETYIIATOPA POCTY POCIHH IS IIEPENOCIiBHOT 00pOOKH HACIHHS OTPHMAaHO
MaKCHUMaJIbHI MTOKa3HUKH BPOXKAWHOCTI, sika ckiana BiamosiaHo 2,60 Ta 2,45 T/ra, mo
Ha 22,1 ta 15,0% OinbIe B MOpiBHSIHHI 3 KOHTPOJILHIM BapiaHTOM.

BucHoBku i mpono3unii. 3a pe3yiapraTaMu HaUX JOCHTIKESHb TT1IBUIIICHHS BPO-
JKaHOCTI 3epHa coi Oyno 3a0e3nedecHe JONABAHHAM y CUCTEMY ITiUKUBICHHS COI PO3-
YUHIB PETYNATOPA POCTY POCIUH Ta BOJOPO3UMHHOIO 100puBa y BifnosinHi ¢asu. [Ipu
1IbOMY, Ha (DOHI 3aCTOCYBaHHS 1HOKYJSHTA OTPUMAHO MaKCUMAaJIbHUM MMOKa3HUK BPO-
JkaitHOCTI 1 craHoBHB 2,60 T/Ta, i 11e Oijblle BiJi KOHTPOJIBHOTO MOKa3HUKA Ha 22,1%.
BapTto akneHTyBaTH, 110 3aBASKH 3aCTOCYBAHHIO IS TIEPEANIOCIiHOT 0OpOOKH HACIHHS
PO3YHHY PETYISATOPa POCTY POCIIHH MOKAa3HUK YPOKAHHOCTI 3epHa COi MiIBUITUBCS HA
15%, a 1e Bce  Taku MEHIIE y MOPIBHSHHI 13 pe3yJIbTaTOM IOKa3HUKA YPOXKAHHOCTI i3
IHOKYIIAIIIEI COEBOTO HAaciHHA Ha 7,1%.

OTxe, M03aKOpPEeHEBE IiHKUBICHHS POCIIFH PO3UHHAMH PETYISTOPa POCTY Ta BOIO-
PO3YMHHOTO 10OpHBa B MOEJHAHHI 3 00POOKOI0 HACIHHA CIIiJl PO3IVIAIATH, K CYTTEBHMA
JIOJIATKOBUI €IIEMEHT J0 iICHYI0UOi TEXHOJIOTil BUpoIyBaHHS coi. laHuil TEXHOIOTiY-
HUH IPUHAOM JTa€ 3MOTY CTBEPIIKYBATH IO HOTO MO3UTHBHY IO Ha PICT Ta PO3BUTOK
POCIHH MPOSTOM BCHOTO BEreTAIIHOTO MEepioay, MO B KiHIIEBOMY IiJCYMKY ¥ MO3Ha-
YHUJIOCS Ha TPOAYKTUBHOCTI KYJIBTYPH.
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EKOHOMIYHA, BIOEHEPTETUYHA TA EKONOTT4YHA
AOUUIbHICTb BUPOLLYBAHHA IMNPYULI CU30I HA HACIHHA
B YMOBAX NIBAEHHOI'O CTENY YKPAIHA

Ypcan B.B. — k.c.-2.H.,

doueHm Kaghedpu bomaHiku ma 3axucmy pOCIIUH,

XepcoHcbKull OepxasHull agpapHO-eKOHOMIYHUU yHieepcumem
Xodoc T.A. — acucmeHm kaghedpu 6omaHiku ma 3axucmy pOCsIUH,
XepcoHcbKuli depxxasHuUll azpapHO-€KOHOMIYHUU yHieepcumem

Y cmammi nasedena exonomiuna, Oioenepeemuuna ma eKon02iuHa OOYLIbHICMb SUPOULY-
6aHHA 2ipyuyi cu3oi Ha HacinHA. Beedenns 6 cieosminu I1ie0na Yxpainu 3acyxocmitikoi onitinoi
KYIbMYpU AKOIO € 2ipuuys cu3a 30amue 3HA4HOI0 MIPOI0 3MEHWUMU npodiIemy HepayioHarbHO20
CNiBBIOHOUEHHS KVIIbIYP Y NOMbOBUX Ci603MiHaX. Ha cb0200Hi 00HUM i3 00MENCYIOHUUX YUHHUKIB
nonynsipuzayii yiei anbmepramusHoi onitinol Kyrbmypu 6 Ykpaini € nesHuil doemamusm i cme-
peomunu OiIbWOCMI CilbeOCNBUPOOHUKIE U000 eKOHOMIUHOI OOYINIbHOCMI 868e0eHHs 2ipuuyi
capenmcuKoi'y Ci603MIHU, @ MAKONC YNEPeOHCEHICMb CIOCOBHO 0IE60CMI eleMenmis biono2isayii
Y MEXHON02IAX GUPOOHUYMEBA POCIUHHUYLKOL cuposunu. Mema pobomu — oyinKa eKOHOMIYHOI,
bioenepeemuuHoi ma exono2iuHoi ehekmusHocmi iHmeHcusHol, 0ion02i306an0i ma opeamiyHoi
MEXHOA02TT SUPOWYBAHHS 2ipUuuyi cu3oi 8i0N0GIOHO 00 CYHUACHUX PECYPCO- eHepe03aouad’Cyio-
Yux mperois. J{oCnioHnceHHs nPOBe0eHO 3a 3a2albHONPUIHAMUMU MEMOOUKAMU 8 YMOBAX 00CTIO-
H020 noist XepCoHCbKO20 0epiuHca8HO20 aAcpapHO-eKOHOMIUHO20 YHigepcumenty. Bemanoeaneno,
wo enemenmu Oionocizayii MexHonozii GUPOUYBAHHS KYIbMYpPU 3yMOSII08AIU ICMOmMHe NOKPA-
WjeHHs NOKA3HUKI6 eKOHOMIUHOI echexmusHocmi. Pigenb peHmabenbHocmi opeanHiuHoi mexHono2ii
supowgysanns cxrae 106,9%, 6ionocizosanoi — 90,0%, wo na 22,5 ma 5,6% oOirvwe 3a pisens
peHmabenvHocmi iHmeHCcugHol mexnonozii supouyyeanns Kyiemypu (84,4%). 3a ymosu opeaniu-
HOI cepmucpirayii yeil nokasHux peanvho 30invuwumu 0o 131,1%. Haiisuwy enepeemuuny egex-
MueHicmo y 00Caioi NPOOEMOHCMPYBANU 8APIAHMU, 8 SKUX He Nepeddauanocs 3acmocy8aHHs
MiHepanvHux 006pus. Bapianmu bionozizoeanoi ma opeaniuHoi mexHon02ii xapaxmepusyeaiucs
eHepeemuyHuM Koegiyienmom Ha pieHi 4,28 i 7,40 6ionogiono. Bapianm inmencusHoi mexnonozii
Mag HatimeHue 3navens 0ano2o nokasnuxa — 2,03. Ananiz exonoziunoi 8ionogionocmi mexuono-
211l BUPOUYBAHHS KYIbIYPU CEIOUUMb NPO ICIMOMHO SUYY BIONOBIOHICTb OP2AHIYHOT MEXHON02IT
€KONO2TUHUM YMOBAM 30HU BUPOWYBAHH, HACAMNnepeo — 3a NOKASHUKOM NOCYXOCMIUKOCHI

Knrouoei cnosa: cipuuys, onitina Kynomypa, mexHonoeli eupowyeaniisi, eKOHOMIYHA egex-
MUGHICMb, eHepeeMUYHUL AHA3, eKONI02IYHA MOJIEPARMHICb.

Ursal V.V., Khodos T.A. Economic, bioenergetic and environmental feasibility of cultivation
of gray mustard for seeds in the conditions of the Southern Steppe of Ukraine

The article presents the economic, bioenergetic and ecological feasibility of growing gray
mustard for seeds. The introduction of a drought-resistant oil crop, such as gray mustard, into
the crop rotations of Southern Ukraine can significantly reduce the problem of the irrational
ratio of crops in field crop rotations. Today, one of the limiting factors in the popularization of
this alternative oil crop in Ukraine is a certain dogmatism and stereotypes of the majority of
agricultural producers regarding the economic feasibility of introducing Sarepta mustard in crop
rotations, as well as bias regarding the effectiveness of biologization elements in the production
technologies of plant raw materials. The purpose of the work is to evaluate the economic,
bioenergetic and ecological efficiency of the intensive, biologized and organic technology of
growing gray mustard in accordance with modern resource-energy-saving trends. The research
was conducted according to generally accepted methods in the conditions of the experimental field
of the Kherson State Agrarian and Economic University. It has been established that the elements
of biologization of culture cultivation technology led to a significant improvement in economic
efficiency indicators. The level of profitability of organic growing technology was 106.9%,
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biologically — 90.0%, which is 22.5 and 5.6% more than the level of profitability of intensive
culture growing technology (84.4%). Under the condition of organic certification, this indicator
can be realistically increased to 131.1%. The highest energy efficiency in the experiment was
demonstrated by options that did not include the use of mineral fertilizers. Variants of biological
and organic technology were characterized by an energy coefficient at the level of 4.28 and 7.40,
respectively. The option of intensive technology had the lowest value of this indicator — 2.03. The
analysis of the environmental compatibility of crop cultivation technologies shows that organic
technology is significantly more compatible with the ecological conditions of the cultivation area,
primarily in terms of drought resistance.

Key words: mustard, oil crop, growing technologies, economic efficiency, energy analysis,
ecological tolerance.

IMocranoBka mpodsemn. Peaii cChOrONCHHS CIOHYKAIOTH CITCHKOTOCIIONAPCHKIX
BUPOOHUKIB IIyKaTH pillIeHHs po0ieMu 30UTKOBOCTI BECHHS BHPOOHHUIITBA ITPU BUPO-
NIyBaHHI JIOHEJaBHA CTPATETIYHUX Ta MOMYJISAPHHUX KYIBTYpP, TOMIHYFOUHX Y CTPYKTYpi
nociBHUX ol rocnoaapcts IliBaHsa Ykpainu. OOBaj 3akyHiBelbHUX IiH Ha 3€pPHOBI
KyJIbTYpH, HEJOUIJIbHICTh MOJANBIIOr0 30UIBIICHHS MOCIBHUX IUIONI MiJi OCHOBHOIO
OJIITHOIO KYJBTYpOr0 YKpaiHH — COHSIIHAKOM MOXE CTaTH BarOMHUM IIOIITOBXOM IS
LIMPOKOTO BIIPOBAIXKEHHSA Y BUPOOHHULITBO MPUOYTKOBUX, ATbTEPHATUBHUX COHSLIHUKY
3aCyXOCTIHKHX ONMIHHHUX KYJIBTYp, ORHIEIO 3 SIKUX € Tipunid cuza. Ha Hamry qymky s
KyJIBTypa 34aTHA 3a0C3IMEUNTH CTaOUIHHAN NpUOYTOK Ta BiTHOBUTH ONTHMAJIbHE CITiB-
BiTHOLIEHHS KYJBTYp y JOMIHYIOYMX Ha CbOTOJHI CiBO3MiHAaX 3 KOPOTKOIO POTALI€lo.
ITpoBeneHi HOCHIIKEHHS JOTIOMOXYTh HE TUIBKH PO3B’S3aTH 3raJlaHy BHIIE TpodieMy
a 1 3HAWTH NUTAXM JJIs peaizaiii JoAaTKOBUX npedepeHilii, siKi peaJbHO OTPUMATH BiJl
BUPOOHMIITBA MPOAYKLIi FpYULl CU301 OPraHiYHOTO CTaTYCY.

AHaji3 octaHHix gociigxkensb i myomikamiii. [Tutanas Oiomorizamii TeXHOIOTIH
BUPOIIYBaHHSA C.-T. KYJIBTYp Y CYYacHHX YMOBaX € HaI3BHUAHO aKTyalIbHUM 3 OTIIAY,
no-mepiie, Ha He3aJ0BUIBHUI cTaH OUTBIIOCTI arpojaHamadTiB, CIPUYMHEHUH Hal-
MIpHUM 3aCTOCYBaHHSM MiHEpaJIFHUX TOOPUB Ta CHHTETHYHHX 3ac00iB 3aXHUCTy pOC-
JIMH, TO-ApYyTe, UeH TPeH CIPUIMHCHUH CYTTEBOIO EKOHOMIE€I0 BUPOOHHIHX 3acO0iB,
KOTpP1 B CTPYKTYpi BUPOOHMYMX BUTPAT IHTEHCUBHUX TEXHOJIOTii BUpoUTyBaHHS (op-
MyROTB 710 50—65% cobiBapTocTi [1-3]. AHami3 JIiTepaTypHUX JKEpeNl TOBOPUTH PO
BKpail HeTOCTaTHI# piBeHb JOCTIKCHHS TaHOI MPOOJIeMH caMe JUTS KyJIbTypH TipUHIli
CHU301, TEXHOJIOTiSl BUPOIILYBaHHA K01 Y OUIBIIOCTI TOCTIOAAPCTB 3AJIMIIAETHCS HA MIPH-
MITUBHOMY piBHi [4, 5].

CyuacHi aJanTHBHI TEXHOJIOTii BHPONIYBaHHS CLIBCHKOTOCIOAAPCHKUX KYIIb-
Typ NOBHHHI IOBHOIO MIpOIO BiJTIOBIaTU 3HAYHIM KIIBKOCTI KPUTEPIiB, Cepen SAKUX
BHCOKa YPOXKalHICTh — JaJICKO HE 3aBXK/IH € OCHOBHUM, a B OLIBIIOCTI BUIIAKIB B3a-
raji He PO3TISAAaEThCS MPOTPECUBHUMH CLIBIOCHTOBAPOBUPOOHUKAMH SK 00O0B’s3-
KOBa BHMOTa €(QEKTUBHOCTI COPTOBOI 30HAIBHOI TEXHOJOTIi BHUPOILYBAHHS KYIb-
Typu [6]. HaTomicTh, Bce 4acTiie st 00’ €EKTUBHOTO OILIIHIOBaHHS €(EKTUBHOCTI Ta
JIOIITBHOCTI OY/Ib-SIKOTO arpONPHHOMY YH TEXHOJIOTIT B IIJIOMY BUKOPHCTOBYIOTh TaKi
KpHTepii, sk 3a0€3MeUeHHs] OTPUMAaHHS caMe eKOHOMIYHO JOIUIBHOTO PiBHS BpOXKaii-
HOCTI, TOOTO arpoTeXHOJIOTI B i7ieai MOBUHHI HE MaTH 32 METY MaKCUMaJIbHO HaOJIH-
3UTHUCS JI0 peatizaiii 6i0J0riYHOro MOTEHIIaTy KYIbTypH OyIb-sIKOIO LIHOK, a Haii-
O1IBIII TOBHO KOMIICHCYBAaTH BUPOOHHMUI BUTPATH HA OTPUMAaHHS OJWHHUII MPOAYKILi]
3 OpHOTO TeKTapy [7].

Ta HaBiTh €EKOHOMIYHY €()EKTHUBHICTb, HA AYMKY LIMPOKOTO KoOJa JOCHiJHHUKIB, HE
MOYKHA BBKATH ITiJICYMKOBUM TIOKa3HUKOM 32 OI[IHFOBAHHS BiJIIIOBIIHOCTiI KOHKPETHOT
TEXHOJIOTIT Cy4acHUM BHMOTaM. )i Cy4acHOI arpOTEeXHOJIOTIT BKe a0COIIOTHO HEJIOo-
CTaTHbO BUPI3HATHCS TUIBKA BHCOKHMH CKOHOMIYHUMH ITOKa3HHKAMH, aJDKE peaii
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1 CBITOBI TpeHAHM 3000B’S3yIOTh OIIIHIOBATH ii JOJATKOBO 1 3 MO3WIIIH €HEepPreTHYHOI
e(hEeKTUBHOCTI Ta EKOJIOTIYHOT JIOSIILHOCTI CTOCOBHO BILTHUBY Ha arporeHo3H [8].

IHocTanoBka 3aBaaHHsA. MeTOI0 HayKOBUX JOCHTIKEHb OyJ0 MpPOBEIEHHS €KOHO-
MIYHOTO, 610€HEPTEeTUIHOTO Ta EKOJIOT1YHOTO OLIHIOBaHHS €(EKTUBHOCTI IHTCHCHBHOI,
OioorizoBaHoi (BiIMOBA Bil MiHEpaJILHUX JIOOPHB 1 3aMiHa TX Ha OpTaHiYHI IpenapaTH)
Ta opraHiuHoi (3aMiHa MiHepaJbHUX N00pUB 1 cuHTeTH4YHUX 33P Ha opraHiyHi npena-
parTr) TEXHOJIOTii BUPOIILyBaHHS TipUUII CH301 BIATIOBIAHO 10 CyYaCHHUX PECypco-eHep-
ro3a0INaPKyFOYUX TPEH/IIB.

Buknan ocHOBHOTO Martepiany aociiqxenHs. Brpomorx BChOTo mepiomy mpoBe-
JCHHS JOCTiHKEHb, B IOCIiAl BHCIBABCS COPT Tipuumi capentchkoi sipoi Ilpima (ycra-
HOBa-opuriHatop — IHcTUTYT oniitHux KynsTyp HAAH). ExoHOMIYHY Ta eHepreTHuHy
e(heKTUBHICTh JOCHIKYBaHUX €JIEMEHTIB TEXHOJIOT1i BHUPOILIYBAaHHS TipYHIl CapemnT-
CBKOI PO3paxoBYBaJH 3a JOIOMOTOI0 KOMIT IoTepHoi mporpamu Microsoft Excel, mo
IPYHTYETBCS Ha ONEpallifiHuX KapTax 3 po3iiHkamu Ha 1 mrotoro 2024 poky, 3 ypa-
XyBaHHSIM METOJIUK Ta pexoMmeHpjauii amis 3ouu IliBnenHoro Cremy Ykpainu [9-11].
[Toka3HUKHM €KONOTiYHOI CTa0LIBHOCTI Ta TUIACTUYHOCTI BapiaHTIB JIOCIiAy BH3HAYa-
micst 3a MeTonukoro Eoeprapna-Paccena y momudikariii Xorminposoi ta Jleryna [12, 13].
Jornsia 3a mociBaMu TipyHili capenTchkol OyB MPECTaBICHUN 3aX0AaMU 13 KOHTPOJIIO
B IOCiBI IIKiAHWKIB, 30yAHMKIB XBOpoO i Oyp’sHiB BimHOCHO moxasHmka ix EITII.
3axuct Bix Oyp’sHIB pealizyBaBcs, 3aJICXKHO BiJ] TEXHOJIOTil BHPOIILYBaHHS, 3aCTOCY-
BaHHSAM IPYHTOBOTO aocxonosoro repoimuny Tpudmypekc 480 Ta crpaxoBoro rep6i-
muay anepa® Hopmoro BHeceHHs 0,3 j1/ra abo 3a TOMOMOTOK0 MEXaHIYHMX MPHIHOMIB
3aXUCTY 3 BUKOPHUCTAHHSM CIICIiali30BaHUX 3HAPSIb, BiJ XBOPOO 1 MIKITHUKIB — IIIs-
XOM BereTaiiHux 06po6ok cuareTnuauMu 33P — incexrunua Banrekc® HopMoro BHe-
cenns 0,05 xr/ra; ¢pyurinua Hponyasc® 3 Hopmoro 0,5 j1/ra abo Gionpenaparamu, 103-
BOJICHUMH JUISI BUKOPUCTAHHS B OpPraHIgHOMY 3eMJIEPOOCTBI (MIKpOIOOPHUBO XellaTHE
Opakyn®, 6io¢yurinuan Viridin® ta Tayocun FORTE®, Gioincektuimau AkroBepm®,
Mertagaiit). BcraHoBneHo, 1m0 TpaauiiiiHa iHTEHCHBHA 30HAJbHA TEXHOJIOTiS BUPO-
IIyBaHHS TIpUYUIll capenTCchKoi, KOTpa Oyiaa oOpaHa B SKOCTI KOHTPOJIHHOTO BapiaHTY
B JOCIIJi, 3a0e3Me4niia OTpUMaHHs TOBApHOI MPOAYKIIIT i3 cobiBapTicTio 21697 rpH./T,
IO 3 ypaxyBaHHAM BPOXKAHHOCTI TOBapHOI HMPOAYKILI chOpMyBajo 3arajbHi BHPOO-
HU4i BUTpaty 25382 rpH./Ta; 3a BapTOCTi ToBapHOI poxykiii 46800 rpH./ra, yMOBHHN
yucTUid mpudyToK ckiaB 21418 rpH./ra, a MiJCYMKOBUI MOKa3HUK PiBHS peHTabeIbHO-
CTi BUpoOHHUNTBA — Ha piBHI 84,4%.

BimMoBa B TexHOJOTIT BHPOIIYBaHHS KyJIbTYPH BiJl 3aCTOCYBaHHS MiHEpPaJIbHUX
TyKiB 1 iX 3aMiHa Ha oprasiyHi 6araTo¢yHKUiOHaJNbHI noOpuBa (OioyorizoBaHa Tex-
HOJIOT'iS) XapaKTepHu3yBaiacs iCTOTHUM IMOKpAIICHHSM BCIX MOKAa3HHKIB €KOHOMIYHOI
e(heKTUBHOCTI, a caMe: co0iBapTICTh MPOAYKIIiT 3MeHIIMIacs 10 mo3Hadku 21050 TpH./T,
3arajibHi BUPOOHHUY1 BUTPATH 3 IPUYHUHU iICTOTHOTO 3pOCTaHHS MOKa3HUKA BPOXKAHHOCTI
TOBApHOTO HACiHHA 3pociu a0 piBHA 30089 rpH./Ta, K 1 BapTiCTh TOBapHOI MPOTYKILT —
J0 57200 rpH./Ta, yMOBHUI YACTHIA MPHOYTOK ckiaB 27111 rpH./ra, a peHTa0eIbHICTD
BUpoOHMLITBA 3pocia 10 90,0%. Ha 11i moka3sHUKH CYTTE€BO BIUIMHYJA BiJTHOCHO HEBH-
COKa PUHKOBA BAapTICTIO CyYaCHHUX OPTaHIYHUX JOOPHB Ta PICTPETYIIOIOUHX Iperapa-
TiB BITYM3HSHOTO BHPOOHUIITBA, IMOPIBHSHO 13 CKBIBAJCHTHUMH HOPMaMH MiHEpasib-
HUX TYKiB, Ta IX iCTOTHMI NMO3UTUBHUN BIUIMB Ha HACIHHEBY MPOAYKTUBHICTH TipyMIli
(Tabm. 1).

MakcuManbHIMH TTOKa3HUKHA €KOHOMIYHOI €(DEeKTHBHOCTI BHUPOIIYBAaHHS HACIHHS
ripauii cu3oi Oyiu 3a BUPOLTYBaHHS KyIbTYpH 32 OPraHiuHO1 TEXHOJIOT1] BUPOIIYBaHHS.
3acTocyBaHHsS BUKIFOYHO OPTaHIYHUX JOOPHB, MYJIBTU(PYHKIIOHAIBHUX IperapariB
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Ta MPUPOAHUX 3aC00IB 3aXUCTYy POCIMH BiJ IIKOAOYMHHUX OPraHi3MiB, a TaKOX IPO-
BEJICHHS KOHTPOJIO Oyp’sSHIB 3a JOIOMOTOI MEXaHIYHHMX 3aXOJiB, JIO3BOJMIIO iCTOT-
HUM YHHOM 3HU3UTH COOIBAPTICTh OMUHHMII TOBAPHOI MPOAYKIII 10 CEPEAHHOTO 3Ha-
gyeHHs 19337 rpH./T, 3aranbHi BUpOOHUYI BUTPATH HA OAMHUINO IO MOCIBY CKJIAIH
28997 rpH./ra, BapTiCTh TOBAPHOI MpoayKIlii 3pocia 1o 60000 rpH./ra, YMOBHHIA YUCTHIA
npubyTtok ckiaB 31002 rpu./ra, a peHTaOenbHICTE BUPOOHUITBA MEpelIia MIaHKy
100% i cknana, B cepenabomy, 106,7%,

Tabmuis 1
IMoxazunku eKOHOMi4HOI e)eKTHBHOCTI BUPOIYBAHHS Iip4HuLi cH301 3a pi3HUX
TexXHOJI0Tii BUpomyBaHu1 (cepeane 3a 2021-2023 pp.)

. . 3araapni | Bapricte | YMoBHHiId
. Ypoxaii- | CodiBap- . .. .
Texnouoris . . BHUpOOHMYi | TOBapHOi | uymcruii | Pentatein-
HICTB, Tictb 1 71, . o
BHPOIYBAHHS T/ra rpH BUTPATH, | NPOAYKIUii, | npulyTOK, | HicTh, %0
: rpu./ra rpH./ra* rpH./ra
Tpamnuiina 1,17 21697 25382 46800 21418 84,4
(iHTEHCHBHA)
Bionorizosana 1,43 21050 30089 57200 27111 90,0
. 60000/ 31002/ "
Opraniuna 1,50 19337 28997 67004% 38027 106,9/131,1

* 3 ypaxysamHam 000amko6oi eapmocmi NPOOYKYil, W0 MAE€ OpPSaHiuHuil cmamym
cmanom na 01 niomoeo 2024 poky

TakuM YMHOM OpraHiuyHa TEXHOJOTis BKE € KOHKYPEHTOCIPOMOXKHOIO MOPIBHSHO
i3 TpaAMLIiItHOT IHTEHCHBHOIO 30HAIBHOIO TEXHOJIOTIEI0 BUPOIyBaHHSI TPUHIll capemnT-
CBKO1, T03BOJISIIOYN JOAATKOBO OTPUMYBATH 22,3 KOMIHKK Ha KOKHY BKJIQJICHY Y TIpoIIec
BUPOOHMIITBA TPUBHIO, IPOTE HAMH OyJia PO3IIIAHYTa JOAATKOBA TEOPETHYHA MOXIIH-
BICTH 30UIBIICHHS €KOHOMIYHOI €()EeKTUBHOCTI BUPOIyBaHHS KyIbTYPH — «OPTaHIIHUN
koedimieHT», abo aomaTkoBa (Tak 3BaHa «OOHYCHAa») PUHKOBA BapTICTh JIOTYy TOBap-
HOTO HACIHHS TipyMIli B pasi, AKIIO HOro BUPOOHUK Oyae cepTudikoBaHMUN 3a BiAmo-
BITHUMH €BPONECHCHKUMH cTaHIapTaMmy (Hampukian, TakuMmu sk EC Ne 834/2007 ta
EC Ne 889/2008), abo » HalliOHAJbHHM OPTraHIYHAM CTAHIAPTOM, 1 MaTHME CTaTyC
BUPOOHMKA OPraHivyHOI POCIMHHUIBKOI MPOAYKIii. AHAJITHKA Cy4YaCHOTO PUHKY Opra-
HIYHOi POCIMHHHMIIBKOI MPOAYKI{ i CHPOBHHH, B HEPINy Yepry B Mexax €BpPOCOIO3Y,
JIO3BOJISIE 3pOOUTH BHCHOBOK, IIO CEPeIHROPUHKOBA BapTiCTh TOBAPHOTO HACIHHS Tip-
YU CAPENTCHKOI 3 OPraHiYHUM CTaTyCcOM JIOTY, MiIATBEPHKEHUM CepTHU(IKATOM Bia-
MOBITHOCTI, 10 BUJIaHWH BITYM3HIHUM a00 aKpeJUTOBAHHM B YKpaiHi €BpONEHCHKUM
ceprudikamiitanM opranom, moHaiMermie Ha 12—15% nepeBuIIye BapTicTh MPOMYKIIii
KOHBEHIIIOHAJILHOTO ToXopkeHHs [14]. Bigrak, HaMu Oyau 0OYUCIIeHI OCHOBHI €KOHO-
MIYHI TTOKa3HUKH BHPOIIYBaHHS TipYHIIl 32 OPTaHIYHOI TEXHOJIOTIEI0 B pasi, SAKIIO O
TOCIIONAPCTBO OYIIO CepTU(IKOBAHO SIK CY0’€KT OPTraHivHOrO C.-T. BUpOOHUITBA. Hage-
JICHI JaHi TO3BOJISIOTH 3pOOUTH BHUCHOBOK, IO CEpTHU(IKAIlisl MpoLecy OpraHiyHOIo
BAPOOHHMIITBA TOBAPHOTO HACIHHS TiPYHIN CH30i JI03BOJISIE TIEPEOPIEHTYBATH HOTO €KO-
HOMIKY Ha SIKICHO HOBHH DPiBEHb, a/Ke 32 TAKHM CIICHApIEM IMiJICYMKOBHH MOKA3HUK
€KOHOMIYHO1 €(peKTUBHOCTI — piBEHb PEHTA0ENBHOCTI arpOBUPOOHUIITBA I iICTOTHIIIIE
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MIEPEBHIIYE AHAJIOTTYHUH MTOKa3HUK 3@ BapiaHTOM TPaJUIiiHOI iHTEHCUBHOI TEXHOJIOT1]
BuporryBaHHA KynbTypH (131,1% mpotu 84,4%).

Cy4acHi TpeHau, IO €, Hapa3i, THIOBUMH SIK JIJIsl BITYU3HSIHOTO, TaK 1 CBITOBOTO
PHHKY arpapHoi NpOAyKIii, AUKTYIOTh BUMOTH, abu po3poOiIeHi TeXHOIOTii BUPOOHN-
IITBA POCIUHHHIILKOI MPOIYKIIil, OKPIM BiJIMOBITHOCTI KPUTEPIsiM €KOHOMIUHOT edek-
TUBHOCTI, 33JIOBOJILHSIIIU 1 JOCUTH JKOPCTKI BUMOTH IIOJI0 PECypco- Ta eHepro3oepe-
>keHHs [6, 15].

[Toka3HUK €HEeproOEMHOCTI BUPOOHHIITBA 33 Pe3yNbTaTaMu JOCTIKCHHS 1CTOTHUM
YHHOM 3aJIeKaB Bijl TEXHOJOTIl BHPOIIYBAHHS KYyIBTYPH: €HEPrOEMHICTh 3a IHTEH-
CUBHOI TEXHOJIOTil BUPOIIYBaHHsI, B cepenHboMy, ckiana 9,57 ['Jx/t, 3a GionorizoBa-
HOT — ICTOTHO MEHIIE (32 paXyHOK BiIMOBH BiJl MiHEpAJIbHUX TYKIB, IO € HAHOIIBII
E€HeproEMHUM BUJIOM BUTPATHUX pecypciB) — 4,56 ['Jx/t, a 3a 104aTKOBOTO BUITY4YEHHS
3 TEXHOJIOT1i BUPOIyBaHHS CHHTETHYHHX XiMiuHUX 33P (opraHiuHa TEXHOJIOTiS BHPO-
IIyBaHHS KYJIBTYPH), 3HAUCHHS MMOKa3HUKA IIE iCTOTHIIIEC 3MEHIIHIIOCSA aX J0 cepel-
HbOTO piBHA 2,64 [JIx/T (Tabm. 2).

Tab6mura 2
Moxa3unku eHepreTH4HOi e)eKTUBHOCTI BUPOLIYBAHHSA ripunui cu30i 3a pisHUX
TeXHOJI0Til BUpouyBaHH1 (cepeane 3a 2021-2023 pp.)

Texnoorin | Vposaii- EHePl“OCM- l'[pan[ BHTpaIﬂ HpnplﬁT EHepreu-
mupomtyBannst | wicts, T/ra HICTB, eHeprii, eHeprii, eHeprii, THYHU
i I/t IMax/ra IMax/ra I'Tix/ra | xoedimieHT
Tpamiina 1,17 9,57 22,82 11,20 12,80 2,03
(iHTEHCHBHA)
Bionorizoana 1,43 4,56 27,88 6,5 21,38 428
Opraniyna 1,50 2,64 29,25 3,95 25,30 7,40

BinnoBinHo, mpuxix 4mcToi eHeprii Ha TeKTap IMOCIBYy 3a PaxyHOK OTpUMAaHHS
BPOXKAI0 BHCOKOCHEPTeTHYHOI ONIHHOI MPOAYKINI (A HACIHHS Tip4Hii 1e ONU3BKO
19,5 T'/Tx/1), B cepeAHbOMY 3a BapiaHTaMH TEXHOJIOT1i BUPOLTYBaHHS KYJIBTYPH CKIIaB:
IHTeHCHBHOT TexHomorii — 22,82 I'Jx/ra, GionorizoBanoi — 27,88 I'/l/ra, a BUpOILy-
BaHHS KYJIBTYpH 32 OPraHigHOIO TEXHOJIOTier0 — BinmoBigHo 29,25 I'/lx/ra.

EneprernyHuii aHami3 BUTPATHOI YaCTUHH TEXHOJIOT11 BUPOIIYBaHHS HACIHHS KYJIb-
TYPH JI03BOJISE 3pOOUTH BUCHOBOK, III0 OYiKyBaHO MAaKCHMAJIbHIM TTOKa3HUK €HEPTrOBHU-
Tpar Ha | ra OyB 3a BapiaHTaMH iIHTEHCUBHOI TEXHOJIOT1i BUPOLIYBaHHS i CKJIaB, B Cepell-
HeoMy, 11,20 T'JIx/ra, iCTOTHO MEHIIMMH BHTPaTaMH HA BHPOIIYBAHHS IMPOXYKIii
XapakTepu3yBaBcs rektap 0ionorizoBanoi TexHomorii — 6,50 I'Jx/ra, a MiHIMaTbHUME —
opraniuHoi (3,95 I'/l>x/ra). Binrak, aHajoriuHa 3ajiexHicTs OyJsia BiIMi4eHa 1 3a aHai3y
TaKOT'O CKJIaJI0OBOTO MTOKA3HUKA CHEPIeTUYHOTO OaNaHCy, K MPHXiJ BaIOBOi €Heprii Ha
OJIMHUIII ITOCIBHOI IO, 3Ha4eHHs sikoro ckiaau 12,80, 21,38 1 25,30 I'/Ixx/ra. SIkino
3a MiJICYMKOBUH KpUTEpiil eHeproe(eKTUBHOCTI BapiaHTIB AOCHILy NMPUHHATH Koedi-
I[IEHT EHEPTeTUYHOT €()EKTUBHOCTI, a MepeBayKHa OIIBIIICTh JOCTITHUKIB PAIUTh caMe
3a HUM MIPOBOAUTH CHEPIreTUIHUH aHai3 TEXHOIOTIH, CIix 3ragaTd, mo e(heKTHBHOIO
B EHEPreTUYHOMY CEHC1 BBKAETHCA TEXHOJIOTIS, KOTpa 3a0e3mneuye ofep kaHHs MoKa3-
HHUKa €HEPreTHYHOro KoedimienTy Ha piBHi 2,0 1 Bume [16]. 3rigHo miei BumMorw, Bci
0e3 BUHSTKY BapiaHTH JOCIiAy BU3HAHI HAMU 3a ¢(PCKTHBHI B CHEPIeTHIHOMY aCIIeKTi,
MPOTE€ yCEepenHEHW MOKAa3HUK EHEePreTMYHOro KoegilieHTy 3a (akTopoM HOPMHU
BUCIBY HACIHHS Ja€ MOXKJIMBICTh CTBEPIUKYBATH, IO JIIAEPOM € OpraHidyHa TEXHOJIOTis
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BUPOIIYBaHHS — €HEPreTUYHUI KOoeQillieHT CKiaB B cepenHboMy 7,40; Ha Apyromy
Micrii — 6ioJiorizoBaHa 3 TOKa3HUKOM 4,28, a MiHIMaIIbHY KIJIBKICTh JJOMaTKOBO OTpUMa-
Ho{ eHeprii Ha KOKHUN BuTpadeHuit I'JIx BiiMiueHn HaMH 3a BapiaHTOM 1HTEHCUBHOI
TexHoJorii — BignosigHo 2,03.

OxkpiM 37aTHOCTI 3a0e3MeuyBaTH BUCOKI 1 CTaOLIbHI ypoXKal pOCITHHHUIIBKOT TIPo-
JIyKITii, BUCOKOI TEXHOJOTIYHOCTI, THYYKOCTi, IHHOBAI[iIHHOCT1, EKOHOMIYHOi e(hEeKTHB-
HOCTI Ta €HEpro3aollaIMBOCTi, Cy4acHi arpOTEXHOJIOTIi, [0 € He MEHII BaXKJIMBUM
0COOJTMBO B peaisix iICTOTHUX KIIMaTUYHUX TpaHC(hOopMaIliid, 1o iX 3a3Har0Th BC1 arpo-
KJIIMAaTU4HI 30HU JIEP>KaBH, €, HA HAIl MOTIISJT 1 yMKY 3HaYHOI KUTBKOCTI HAyKOBIIiB,
BIIMTOBIAHICTH iX 1 CydaCHUM E€KOJIOTiYHUM yMOBaM 1 kputepism [17].

VY mporeci qochipkeHHsT OyJid BU3HAUYCHI MOKA3HUKH SKOJIOTIYHOI TUIACTHYHOCTI
1 cTabINBbHOCTI Pi3HUX PiBHIB 6iosori3anii TEXHONOr1l BUPOIIYBaHHS TipuMlli U301 Ha
HACiHHS 32 KUIBKICHUMH O3HAKaMH MPOAYKTHBHOCTI Ta BCTAHOBJIEHI BUCOKO- i cepe-
HBOILJIACTUYHI BapiaHTH, KOTPi O XapaKTepU3yBaIUCs CTa0LIBHAM HPOSIBOM HACIHHEBOT
MIPOLYKTUBHOCTI B PI3HUX 32 KOMIUIEKCOM €KOJIOT1YHUX (hakTopiB ymMoBax (Tabdm. 3).

Tab6musa 3
ExoJoriuni ingexkcn TexHo10riii BUPOLIyBaHHA TipuMii cu30i 3a pi3HUX
TeXHOJIOTii BUpouyBaHHs (cepenne 3a 2021-2023 pp).

< = ° =
= 5 =4 = — ]
= 0 3 Q - w0 = o= Q0 o= 2= = =
N g < g = @ = = =
2 |€25|238=|82:| 22 |22, EE| B¢
Texuooris g |EEgEEL| 22| 25 |EEQ| gE | 23
BHPOLIYBAHHS = I EE ql =S| 128 TE |5 = S E =3
= 7o e 2R Z8% e =38 ’;g“ = I ']
% 2= © 3 S E S = = N
2 |RETIRE || TR | = EE
> ) = =
InTeHcuBHa 1,17 0,98 0,74 0,42 101 0,52 1,06 |0,00071
BiomorizoBana 1,43 0,93 0,85 0,55 107 0,57 1,17 |0,00090
Opraniyna 1,50 0,91 0,88 0,59 111 0,66 1,31 |0,00095

3a OCHOBHMMHU iHJEKCAMH, IO BiJOOPa)xaroTh €KOJOTiYHY TOJNEPAHTHICTH KYIb-
TypH BigMiueHa O4YeBHIHA NEpeBara BapiaHTy OPTaHIYHOI TEXHOJOTIi BUPOITYBaHHS,
1 B IIepIIy 4epry 3a MoKa3HUKOM TutactudHocTi bi (1,31 nmopiBHsHO i3 1,17 3a Bapi-
aHTOM OiosiorizoBaHoi Ta 1,06 — IHTEHCHUBHOI TEXHOJIOTIi BUPOIIYBaHHS) Ta CTa01Ib-
Hocti Sd? (0,00095 mpotu 0,00090 i 0,00071 BiaNmOBiAHO), IO CBIAYUTH NPO 3HAYHO
BHIIY BiAMOBIIHICTh 3a3HAYCHOT0 BapiaHTy TEXHOJIOT1l BUPOIIYBAaHHS KYJIBTYpH €KO-
JIOT1YHUM yMoOBaM cyxonoiy 30HU IliBnennoro Cremy, Hacammepe, — 3a HOKa3HUKOM
MOCYXOCTIHKOCTI.

BucHoBku i mepcnexTuBu.Enementu 0ionorizaiii TeXHOIOTIT BUPOLLYBaHHS Tip-
YHIIi CApENTCHKOT 3yMOBIIIOBAIN ICTOTHE MOKPAIIeHHs 0a3MCHUX MOKAa3HUKIB EKOHOM14-
HO{ e()eKTUBHOCTI: COOIBAPTOCTI OMUHUIN MPOMYKIIii, 3aralbHUX BUPOOHUYHMX BHTPAT,
BUPYYKH, YMOBHO YHCTOTO MPUOYTKY Ta MiJCyMKOBOTO TIOKA3HHUKY — PiBHS PEHTA0EIb-
HOCTi BUPOOHMIITBA. AHAJi3 OCTAaHHBOTO MOKa3HUKA J1a€ MOXKIUBICTh CTBEPIKYBaTH,
10 HAWBHUIILy €KOHOMIYHY IPUBAOIMBICTh MaB BapiaHT OPTaHIuYHOI TEXHOJIOTIi BUPOIILY-
BaHHJ, 32 SIKOi IIOKa3HUK 32 POKHU MPOBEICHHS IOCITiIKeHb ckiaB 106,7%, Ta BapiaHT
GionorizoBanoi Texnounorii — 90,0% BiamoBiAHO, 1m0 € Ha 22,3 Ta 5,6% BUIIMM 32 piBeHb
peHTabeNFHOCT] IHTCHCHBHOI TEXHOJIOTI BUpONTyBaHHS KynbTypH (84,4%). 3a yMOBH
opraHiuHOi ceprudikamii el MOKa3HHK, 3BaXKArO4M Ha MiHiMym 12% opraHiuHuiA
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6onyc, peanbHo 30inbImTH 10 131,1%, 110 € ICTOTHUM pe3epBOM MOKPAICHHS €KOHO-
MIYHOTO CTaHy TOCIIO/IapCTBa.

HaiiBuiy enepretuuHy e(eKTUBHICTH B JOCHIAI IMPOJEMOHCTPYBAld BapiaHTH,
B SIKMX HeE Iependadanocst 3aCTOCYBaHHS HAHOUIBII €HEPIeTHYHO €EMKUX CKIIAJ0BHX —
MiHepadbHHX 10oOpuB. BapiaHTh 0ioyori3oBaHOi Ta OpraHIYHOI TEXHOJOTIl XapakTe-
pu3yBajucs eHepreTHuHuM KoediuieHToMm Ha piBHi 4,28 1 7,40 BigmosigHo. Bapiant
IHTEHCHBHOI TEXHOJIOTII, X04 1 XapaKTepHU3yBaBCs HAMMEHIINM 3HAYCHHSIM ITOKa3HHUKA
Ha piBHi 2,03, TaKOX CIIiJI BITHECTH JJO EHEPTeTUYHO e(DEKTUBHUX TEXHOJOT1H.

AHaJti3 eKoJIOT14YHO1 BiJIMOBIIHOCTI TEXHOJIOT1H BUPOIIYBaHHS KYIETYPH, B Cepe/l-
HBOMY 32 (aKTOpoM B, cBiTYHTH, 1110 OpraHiyHa TEXHOJIOTis 32 OCHOBHHMH 1HACKCAMU
1 0cO0MMBO 3a MOKa3HUKOM MiacthaHocTi b, (1,31 mopisrsno i3 1,17 1 1,06 3a 6ioori-
30BaHOKO Ta IHTEHCHBHOIO) Ta cTabinmbHocti Sd? (0,00095 mpotu 0,00090 Ta 0,00071),
ICTOTHO TIepeBaXkajia iHIII TEXHOJIOTIi, HacaMIiepe]] — 3a TOKa3HUKOM MOCYXOCTIHKOCTI,
KOTPHIA 32BN PO3TIIAAABCS B SKOCTI JIIMITYIOUOTO JUI HE3pOIIyBaHUX YMOB ITiBmHS
VYkpainu.
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PEANIBALIA NPOAYKTUBHOCTI HOBUX COPTIB NMOJTYHWUI
B 30HI CTENY YKPAIHU

Yunropuk O.I. — 0.c.-2.H.,

npoghecop kaghedpu pOCIUHHULMEA,

[Hinposcbkuli depxkasHULll azpapHO-eKOHOMIYHUU yHisepcumem
Jladcbka I.B. — K.c.-2.H.,

doueHm kaghedpu cenekuii i HaciHHuUmeaa,

[Hinposcbkuli depxkasHULll azpapHO-eKOHOMIYHUU yHisepcumem
MaweHko H.O. — k.c.-2.H.,

doueHm Kaghedpu cenekuii i HaciHHuUmMeaa,

[Hinposcbkuli depxkasHULll azpapHO-eKOHOMIYHUU yHisepcumem

Pozsumox eupobonuymea cynuyi é [ninponemposcvokomy pe2ioni, Ak i 6 yinomy 6 Ykpaitui,
sumazae inmezpayii psody 2eHemMuUyYHUX, A2POHOMIYHUX MA eKOO2IUHUX Ni0X00i8. Baxciugicms
CMBOPEeHHS MA BNPOBAOIICEHHS HOGUX COPMIG CYHUYI, A0ANMOBAHUX 00 MiCYE8UX YMO8, UXO-
Oumsv Ha nepwiuil NIaH y KOHmexcmi 3abe3nevens 8UCOKoi npoOOYKMuUEHOCMI ma npooo08oIbyoi
besnexu. Ilonvosi docniou nposoounu npomseom 2021-2023 pp. y TOB «Aepomaey Hosomo-
CKOBCbK020 pauiony J[Hinponemposcvkoi oonacmi. Jocnioxcysanu womupu copmu nOAYHUYi
JDiconi, Jlinoza, Anneepo, I'epxynec IIposedene docniddcerts wo0o ocobrusocmetl pocmy ma
PO36UMKY COpMIE CYHUYi NOKA3AN0, Wo ceped Habopy 2eHOMUNIE 8 NONbLOGUX YMOBAX COPMU
Jinosa ma I'epkynec ioHocsmbces 00 Oiibue panHbocmueiux gopm, copmu [coni ma Ane-
2po € cepednbocmuiumu be3 cymmesux eapiayiti Misxc co6oio BiomiHHOCMI 3a OHMO2eHe30M
y copmis npu3eenu Cymmeso2o no008HCeHHss 00CMULAHHS Y OBOPIUHUX HACAONCEHHS Ol COP-
mie [[oiconi ma Anezpo, cmamucmuuno 00CmogipHo Hudcui mepminu y copmy eprynec, wo
6yn0 supasiceno uepes 30inbuienHsa Kinvkicmi 300pie 0o 13 y copmis [coni ma Aneepo ma
smeHwenHss 0o 11 y copmis Jlinoza ma Ieprynec. IlJodo be3nocepednvbo xapaxkmepucmuxu
NPOOYKMUBHOCMI 3a OKPEMUMU COPMAMU Ma ii eleMenmis, mo MiHAUBICMb 080PIUHO20 PO3-
caouuxa 6yna cymmeeo suuja 8i0 00HOPIuH020. 3a 03HAKOIO 8POACAUHOCHI OYICe CYMMEBO
nepegasicas copm Jloconi, nomim copm Anneepo, copm Jlinosa, na ocmannbomy micyi copm




3eMi1epoOCTBO, POCIMHHUIITBO, OBOYIBHHIITBO Ta OAIITAHHUIITBO |

| 197

T'epkynec. 3a uxodom npodykyii, wjo 8ionogioae cmanoapmam moeapHocmi ma 8iOnpaes-
€MbC 0I5l NOOANLULO20 CHONCUBAHHS De3n0cepeonbo, a He Ha nepepoOKy MiHausicmes 6yna
Oyoice HU3BKOL, NIOOU YCIX cOpMIi6 CyHUYi 8 Yilomy 6i0nogioanu cmaroapmam 00 peanizayii
0an020 muny npooykyii nosnoio mipoio. Ilepesasdcne ma npame 3HavenHs Malu napamempu
KLIbKicmb 5210 3 Kywy ma cepedHs 8azea 200U (Hagime OLIbUL 8a20M0), KOMPI Ui 3yMOSUNU
(ocobnuso Opyeutl) nepesazy copmy Jxconi ma (pasom y Komniexci) opyee micye 3a 8podicaii-
Hicmio copmy Annezpo (015 KOMpo20 NOKA3AHO, WO HABIMb BIOMIHHOCMI 3d OKPEMUMU 03HA-
KAMU, KOMpi 3HAXOOSAMbCA Y MeACAX 00CMOGIPHO20 GIOXUNEHHS MOJUCYMb MAMU AOUMUBHO
NO3UMUGHUL XapaKmep).
Kntouoei cnosa: nonynuys, copm, gpodicatinicms, mexnono2iyna sikicmo, Cmen.

Tsyliuryk O.1., Liadska 1.V., Paschenko N.O. Realization of the productivity of new varieties
of strawberry in the Steppe zone of Ukraine

The development of strawberry production in the Dnipropetrovsk region, as well as in
Ukraine as a whole, requires the integration of a number of genetic, agronomic and ecological
approaches. The importance of creating and introducing new strawberry varieties adapted to
local conditions comes to the fore in the context of ensuring high productivity and food security.
Field experiments were conducted during 2021-2023 at LLC Agromag Novomoskovsk district of
the Dnipropetrovsk region. Four varieties of strawberries Jolie, Linosa, Allegro, Hercules were
studied. The study conducted on the characteristics of growth and development of strawberry
varieties showed that among the set of genotypes in the field, the varieties Linosa and Hercules
belong to earlier ripening forms, the varieties Jolie and Allegro are medium-ripening without
significant variations among themselves Differences in the ontogeny of the varieties led to a
significant extension of maturity in two-year plantings for the Joli and Allegro varieties,
statistically significantly lower terms in the Hercules variety, which was expressed by an increase
in the number of collections to 13 in the Joli and Allegro varieties and a decrease to 11 for the
varieties Linosa and Hercules. As for the performance characteristics of individual varieties
and its elements, the variability of the two-year seedling was significantly higher than the one-
year seedling. In terms of yield, the Joli variety dominated, followed by the variety Allegro, the
variety Linosa, and the variety Hercules in the last place. As for the output of products that meet
marketability standards and are sent for further consumption directly, and not for processing,
the variability was very low, the fruits of all strawberry varieties generally met the standards
before the full implementation of this type of product. The parameters number of berries per
bush and average berry weight (even more heavily) were of predominant and direct importance,
which caused (especially the second) preference of the variety Jolie and (together in the complex)
the second place in yield of the variety Allegro (for which it is shown that even the differences
according to certain signs, which are within the limits of reliable deviation can have an additively
positive character).

Key words: strawberry, variety, productivity, technological quality, Steppe.

IMocranoBka npodaemu. Po3BUTOK BUpOOHUITBA CYHUII B J{HIIPOIIETPOBCHKOMY
peTioHi, SK 1 B IJIoMy B YKpaiHi, BAMarae iHTerparii psay TeHeTHYHUX, arpOHOMIY-
HUX Ta €KOJIOT1YHUX MiAX0iB. BakKIMBICTh CTBOPEHHS Ta BIPOBAKEHHS HOBHX COP-
TiB CYHHIIi, aJANITOBAaHUX JI0 MICIIEBUX YMOB, BUXOIUTh HA MEPIIMU [UTaH Y KOHTEKCTI
3a0e3MeueHHs BICOKOI MPOAYKTHBHOCTI Ta IPOJOBOIEYOI OE3IEKH, CTAIIOTO PO3BHUTKY
AIIK ta miarpuMaHHs TIOBHOIIIHHOCTI Xap4YyBaHHsI JJIs HACEIICHHS PETiOHY Ta KpaiHH.
BrpoBapkeHHs y BUPOOHHIITBO HOBUX COPTIB CYHHI, SIKi O BOJIOIITN BHCOKOIO BPO-
JKaiHICTIO 1 CTIMKICTIO A0 MICIIEBHX KJIIMaTHYHUX YMOB, O10THUHUX CTPECOPIB, € KO-
4q0BOr0. Taki cOpTH MarOTh T'€HETHYHI OCOOIMBOCTI, IO MO3BOJISIOTH IM €(hEeKTHBHO
(dbopMyBaTH TUTOIM BXKE B TIEPIIi POKKM BUPOIIYBaHHs, MiHIMI3ytoun noTpely B Iojar-
KoBI iHTeHCcH(DiKaii TexHomorii BupomrysanHs [ 1, 3].

AHaJi3 ocTaHHIX J0oCTiMKeHb i myOsikamiii. BipoBakeHHS y BUPOOHUIITBO COP-
TIB CYHHIII, III0 JAFOTh IUIOJAA BHCOKOT TEXHOJOTIYHOI Ta XapuoBOi SKOCTi, HE TUIBKH
CIpHUsIE Kpalliii MPOAyKTUBHOCTI IJIOI0BUX HACA/KCHb, ajie 1 3a0e31euye OUThIIT BUCOKY
PHHKOBY KOHKYPEHTOCIIPOMOXKHICTb ramy3i. Lli moau MaroTs OyTH npuBaOIUBIMU IS
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CIIO)KUBAYiB, MaTH BUCOKHUII BMICT KOPUCHHUX PEUOBMH i OyTH NMPUAATHUMH AT Pi3HUX
cnoco0iB repepodku [6, 7].

MophoMeTpudHi 03HaKH POCIUH Ta IUIOIB, TaKi K po3mip, (opMa, Bara srij, Ta ix
30BHILITHE BUDVISA, MAIOTh BUPIMIAIBHY POJIb HE TUTBKH Yy (POPMYBAHHI BUCOKOTO PiBHS
MIPOITYKTHUBHOCTI POCIHH JUIS CyHHINI (peaii3allii TeHeTHIHO-00yYMOBIICHOTO TTOTESHIII-
aiy), ajie ¥ TEXHOJOIIYHOI SKOCTI IUIOAOBO-ATiNHOI mpoAykuii. BoHu Takox € mapa-
MeTpaMy, 0 OOyMOBIIIOIOTH HE JIMIIE MOTEHUIHHY BPOXKaHHICTh Ta 3aJ0BOJIEHSIOTH
BHMOTH IO TIEpepoOKH, ajie i € OCHOBOIO TOBAPHOI PUBAOIMBOCTI, CMAKOBHX SIKOCTEH,
a TAaKOX TMOBUHHI BIJIMOBIIaTH BUMOTaM JI0 30epiraHHs Ta rnepepooku npoaykiii [4, 5].

MicrieBi Ta cTapoBHHHI (POPMHU SATITHUX KYJIBTYD, SKi BUPOIIYIOTHCSI HA HEBEITHUKHX
TUTOIIAaX, MAIOTh CBOE BOJKIINBE 3HAUCHHS, 0COOIHMBO B KOHTEKCTI aIalTallii 10 JIOKaJbHUX
YMOB Ta 33/I0BOJICHHS crielu(piuHUX MOTped perioHaJbHUX CHoKuBayiB. [ns amarop-
CBKHX CaJiBHHKIB Ta MaJHUX (pepMEPCHKUX TOCHONAPCTB, MiCIIeBi (opMH YacTo 3pydHi
y BHPOIIYBaHHI Ta IOIIAAI. BOHU Takok MOXYTh HaJIaBaTH YHIKaJbHI CMAaKOBI SIKOCTI
a00 IeKOpaTHBHI XapaKTEPUCTHKH, SKi IIIHYIOTbCS Ha PerioHaNIbHUX pUHKax [8, 9].

BrpoBamkeni y BupoOHHIITBO B yMoBax Crermy YKpaiHM COPTH IOBHHHI BiIIOBi-
JIaTH HE TUTBKU €KOJIOTIYHNM (haKTOpaM JIOKAJIFHUX YMOB, ajie i morpedaM it BIpoBa-
JOKEHHS! IHTEHCUBHUX TEXHOJIOT1M BUPOILYBaHHSA, CTAOUTFHO CTaTUCTUYHO JOCTOBIPHO
IepeBepIyBaTH BXXe icHyI0di coptH [2, 10].

ocranoBka 3aBaaHHs. BukopucToByBamM Mg JOCHIIKEHHS  HACTYITHI
coptu cynuni J[Dxomi, JliHo3a, Amnerpo, I'epkynec. JlochikeHHs NPOBOAWIM HA
06a3zsi TOB «Arpomar» HoBOMOCKOBCEKOTO paiioHy JIHIPOIETPOBCHKOI 001acTi
y 2021-2023 pokax. Hacamkenns 3akiajeHo 3a cxemoro caninas 0,25 x 0,7 x 0,5 m.
KynsruByBamu MeTOIOM BEJCHHS CYHHMII HA 3aMyJIBI0BAHIM MOJiETUIEHOBOIO ILTiBKOO
YOPHOTO KOJILOPY TPSIIU, Pa3oM 3 3aCTOCYBAaHHSM KPAIUIMHHOTO 3pOIICHHS (IIONHUBHA
HopMa — 50-80 M>/ra B 3aJI€XKHOCTI Bix mepecuxanHs rpyHTy). Onepariii o BUIaJIeHHIO
CTOJIOHIB MPOBOJMIIN peryisipHo. SAroau 30upanu Bpy4uHy uepe3 1—2 aHi, He JoIycKa-
104H niepe3piBaHHA. CIOCTEPE)XECHHS 32 OKPEMHUMH (PCHOIOTIYHIMH (ha3aMH IPOBOANIN
uITXoM (pikcarii KaleHIapHUX CTPOKIB iX poxXokeHHss. MopdoMeTpudHi mapaMeTpH,
KUTBKICTh T€HEPAaTUBHUX OPIaHiB, CTPYKTYPY BpOXKalo BU3HAYAIHU 3@ 3araJIbHONPHUIHS-
TuMH MeTouKamMu [3]. [loBropHicTh mocixy TppoxkparHa. [JiISHKY pO3MIIIEHO MOCTi-
JIOBHO, y KOKHIH 3 SKuX Oyll0 BUCAKEHO IO COPOK OONIKOBHMX KymIiB. IpyHT mociia-
HO{ JITHKA — YOPHO3EM 3BUUYANHUI CEPEeAHbOTYMYCHHUM CEePeaHbOCYTHHKOBUH, SKUN
YTpUMYBaBCS il YOPHUM MapoM. B3UMKy mocaj Ky HaKpUBAJIHA arpOBOJIOKHOM.

TOB «Arpomar» 3HaxomuThcs B min3oHi [liBHiuHoro Cremy VYkpainw. Kiimar
MOMIPHO-KOHTHMHEHTAJIbHUH, 31 CIIEKOTHUM JIITOM 1 MaJIOCHIXKHOIO, IEPEBAKHO TEILIOI0
3UMOI0, XapaKTEPH3YETHCS YITKO 03HAYEHOIO TTOCYIIIMBICTIO.

KiimMaTugni yMOBH JaHOTO paliOHY XapaKTEpU3YIOThCS HACTYITHUMH MOKA3HUKAMU:
cepenns Temmneparypa jumnas +23°C, ciuns — 5,5°C; MakCUMyM OMaJiB y JUIHI-CEPITHI;
y KBITHI-TpaBHi OyBalOTh CyXOBii; Ha PiK Y CepeTHbOMY NpHINanae 225 COHIYHUX JTHIB,
piBeHb OMaJIIB 32 PIK CTAHOBUTH Ha piBHI 500 MM.

OO6miku 1 cocTepeKeHHS MPOBOAMIIN 3TiHO 3arajJbHONPUHHATHX METOIHK, CTa-
THUCTUYHY 00pPOOKY OTPUMAaHMX JaHWX — METOAOM (PaKTOPHOTO aHAJi3y 32 JOIOMOTO0
Monyiit ANOVA, nuckpuMiHaHTHUM aHamizoM (Statistica 10.0).

Buknax ocHoBHOro marepiajy pociaigxenHsi. [IpoBeneHe MOCHIIKEHHS IOAO
0COOIMBOCTEH POCTY Ta PO3BUTKY COPTIB CYHHII TOKa3ajo, M0 cepel Habopy T'eHo-
TUIIB B TOJBOBUX yMmoBax copTH JliHo3a Ta ['epkynec BIAHOCATHCS 10 OLIBII paH-
HBOCTHITINX (OpM, copTu [0 Ta AJIETpo € cepeTHbOCTUIIMME Oe3 CYTTEBHUX Bapia-
LLi# MiK COOOO (Pe3yIbTaTH [OMAPHOTo MOPIBHAHHS LUX 1BOX rpyn F=6,16; F | =3,84;




3eMi1epoOCTBO, POCIMHHUIITBO, OBOYIBHHIITBO Ta OAIITAHHUIITBO |

| 199

P=0,01. Tudepenrtianis 3a HaCTAaHHAM Ta TPUBAIICTIO OKpeMUX (eHoda3 1Mo JUHAMII
ICTOTHO HE 3aJICKHUTh BiJl TOTO UM IIe HACAJHKEHHS TEpIIOro, YM JIPYroro poky (KpiMm
OJHOTO BUMAJKY PI3HUILI IIOHaWMEHIle TpH JIH1). BiAMIHHOCTI 32 OHTOTEHE30M y COp-
TiB MPU3BEJIH CyTTEBOTO MOJOBXKCHHS IOCTUTAHHS Y ABOPIYHUX HACAKEHHS JJISl COp-
TiB JI>komi Ta AJIerpo, CTaTHCTUYHO JIOCTOBIPHO HIDKYI TEPMIiHU Y copTy [epkynec, mo
Oyso BUpakeHO uepe3 30UIbIIEHHs KiIbKICTI 360piB 10 13 y copriB [xomni Ta Anerpo
Ta 3MeHIeHHs 10 11 y coptis Jlino3a ta ['epkynec. Y ogHOpiYHOMY HacaKeHi BiJpi3-
HABCS Jinie copT kol Ta MpOMi>KHE MOJIOKeHHS 3aliMaB copT [ epkyrec.

Ta0mums 1
IIpoxom:keHHs: 0CHOBHUX (peHO(A3 y TeHOTHUIIIB CYHHIIi 32 CTAHIAPTHOI TEXHOJIOT Il
BHPOLIYBAHHSA HA BiIKPUTOMY rpyHTi, cM (X = SD, n = 120)

®a3za po3BUTKY
.I[aTa Bucy- LBiTinHs JocTuranus Kinb-
Copr PUIHOR= | Bati Tpusa- Tpusa- KicTh
JIEHHSI | KBiTKoO- .
Bereramii| Hoca IMouyartok | Jicth, | IlouaTok | JicTb, 300piB
H. JH.
OnHOpIYHUIL AT1THUK
Jxomi 14.04 24.04 30.04 8+1° 17.05 14412 8
Jlinoza 10.04 19.04 24.04 8+1® 12.05 11£1° 7
Adnnerpo 13.04 23.04 30.04 8+1® 15.05 11£1° 7
Tepkynec 11.04 20.04 26.04 8+1? 14.05 12+1% 7
JIBOpiUHMIA SITiAHUK
Jhxomi 14.04 24.04 30.04 9+18 17.05 27+17 13
Jlino3a 10.04 19.04 24.04 8+12 12.05 24+1° 10
Auerpo 13.04 23.04 30.04 10£12 15.05 28+12 13
Tepkynec 11.04 20.04 26.04 11+12 14.05 20+2¢ 10

Hpumimka: pisnuys cmamucmuyno docmosipua 3a gpaxmoprum ananizom ANOVA 3a
Konyenmpayiamu npu P0,05.

VYpaxoByro4r 0COOIMBOCTI OHTOTEHE3Y OUTBIIT MI3HBLOCTUTIIOTO copTy [0 Ha mep-
i pik BHPOIIYBAHHS BiH JaB JIMIIEC Ha OAWH 30ip OunblIe, ane depe3 OUThII HHU3b-
KUH piBeHb BPOXKAWHOCTI HA MOYATKy BHKOPHCTAHHS PO3CAJHHKA 116 HE MO)KHA BBa-
JKaT! CyTTEBUM. [HI COPTH CYTTEBO HE BiAPI3HIUCS. Y JBOPIYHOMY HAacaJKEHI BXKe
noMinyBamu copti Jxomi Ta Amterpo, cyTreBo iM moctynanucs Jlino3a ta ['epkyrec.
I'eHoTumoBa BapiaTUBHICTh Oyaa cCTaTUCTUYHO JocToBipHA (F=6,16; F0’05=3,84; P=0,01),
SIK 1 PISHULIS 32 KIIMAaTHYHUMH yMOBaMU 110 pokax gociipkenns (F=12,22; F  =4,99;
P<0,01).

Baromo Ha HOTEHIifHY TPOIYKTHBHICTh BIUIMBAE TEHE3HC PEIPOMYKTUBHUX Opra-
HIB y COPTIB CyHHIIi, OCHOBHI ITOKa3HUKH KOTPOTO BiJIOOpaXKeHi y TabmuIi 2.

BcranoBneHo, 110 TeHOTUTIOBA BapiaTUBHICTH Oylia JUIs MOKa3HUKIB (YCEPEIHEHO)
3Haunma (F=8,17; F0q05=3,84; P=0,01), sax 1 pizauns mix poxamu (F=19,88; F0’05=4,99;
P<0,01). IIpn monapHOoMy MOPIBHSHHI BXKe HA TIEPIIHIA PiK IOCTOBIPHO 32 BCiMa MOKa3-
HUKaMU BUAUTHBCS cOpT JKoMi a3 KpamuMmu MMOKa3HHWKaMH, MoTiM coptu JliHo3a Ta
AJerpo, CTaTUCTUYHO JTOCTOBIPHO HAWTIPIINM 32 MOKA3HUKAMM KITBKOCTI PIXKKIB Ta
KBITOK Ha KBITKOHOCI BiZipi3HsBCs copT [epkynec, y JBOPIYHOMY STITHUKY ITO3UTHBHO
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BuAiIHIHCA coptH Jxomi Ta Aserpo, nmotiM coptT JliHo3a, Maibke Ha Horo piBHI KpiM
CYTTEBO MEHIIOT KITLKOCTI PIXKKIB 3 KyIna OyB copT ['epkyrec.

Tabmnurs 2

Oco0uBoCcTi MOYaTKOBOr0 GopMyBaHHSI BPOKAIHOCTI AJ1s1 COPTIB CyHUNi cagoBoi
(2021-2023 pp.) (x £ SD, n =100)

KinbkicTh
Copr S KBITKOHOCIB, KBITOK Ha ,
PIKKIB, IIT./KyLI - KBiTKOHOCI, mT, 3aB’fA3b, IT./KYIL
OnHOpPIYHUI AT1THUK
Jlxomi 2,84+0,11? 1,86+0,08° 7,70+0,20? 7,67+£0,232
Jlinosa 2,17+0,08° 1,20+0,06° 6,69+0,21° 6,04+0,24°
Annerpo 2,15+0,11° 1,27+0,10° 6,71+0,21° 6,07+0,30°
Tepkynec 1,86+0,12¢ 1,1940,06° 6,14+0,27¢ 6,01+0,25°
JIBOpiuHMIA ST THUK
Jxomi 10,14+0,322 9,93+0,28* 10,98+0,31* 54,16+1,05¢
Jlinosa 7,88+0,44° 7,29+0,21° 7,45+0,34° 36,10+1,12°
Annerpo 9,02+0,41¢ 9,11+0,332 11,01+0,42? 52,14+1,14¢
Tepkynec 5,45+0,42¢ 6,74+0,26° 6,76+0,39° 37,19+1,10°

IIpumimka: piznuya cmamucmuuno 0ocmosipua 3a gaxmoprum ananizom ANOVA 3a
Konyenmpayiamu npu PO0,05.

ITpu mpoBeneHi 00Ky BpOKalHOCTI SAT1THUKIB 2-T0 POKY Haca KEHHsI OyIlo poBe-
JICHO JIOCJTIJDKCHHS TEXHOJIOTTYHHUX (TOBAPHUX) MOKAa3HHKIB ATia cyHuIi (Tabmums 3).
dakTopHUH aHaIi3 TaHUX 03HAK MTOKA3aB CTATHCTUYHO TOCTOBIPHY MiHIIUBICTB IO COP-
Tax 3a MoKa3HUKamHu Bary sirija 1-ro mopsaky (F=8,90; F0’05=3,84; P=0,01), coptu Ixomi
Ta AJIETpO MaJH BHIIHN IOKa3HUK Ta CTATUCTHYIHO JOCTOBIPHO BiIPI3HSIINCS Bill COPTY
Jlino3a, naiiripmumM OyB copT ['epkynec, 3a BciMa 300paMu MiHJIHMBICTh T€HOTHIIOBA
IIO/I0 BarW ATiA TeX Oyia cTaTUCTHYHO noctoBipHO (F=5,67; F0’05=3,84; P=0,02),
coptu [Ixomi Ta Anerpo Maii BUIIWI MMOKAa3HUK Ta CTaTHCTHYHO JTOCTOBIPHO BiNpi3-
HsuMcs Bia copty JliHo3a, HaliripuM OyB copt ['epkynec. 3a moka3HUKaMU JOBXKHHU
Ta aiaMeTpy srij copt ko Ta AJerpo Tex Maii BHIUHA MOKa3HUK Ta CTATUCTHYHO
JIOCTOBIPHO BiJpi3HsuTHCS BiJ copTy JliHo3a, HaripmM OyB copT I'epkynec. ['enoru-
MOBa MIHJIMBICTh IIMX MOKA3HUKIB Takok 3Hauuma (F=4,72; F0’05=3,84; P=0,03).

[HaeKC SIrOM PO3pPaxOBYBABCH K BiIHOIICHHS MAKCUMAJIbHOT TOBKHHU 710 HAO1Tb-
IIOMY JIiaMeTpy, 32 HUM SITOJM yCiX COPTIB Malid okpynty dopmy (mianason 1,0-1,1),
CYTT€BOI BapiaTUBHOCTI HEMAE.

[I{omo Ge3mocepeHbO XapaKTePUCTHKH MTPOLYKTUBHOCTI 38 OKPEMHMHU COPTAMH Ta
il enemenTiB (Tabmuig 4), TO MIHJIMBICTE TBOPIYHOTO PO3CaJHUKA Oyia CyTTEBO BHINA
BiJ ogHopiuHoro (F=8,90; F0’05=4,99; P=0,01), Takox Oy;na cyTTeBOIO B 000X BUMAIKaX
BapiaTUBHICTH 3a coptamu (F=23,10; F0’05=3,84; P<0,01).

HaiiguimnMm piBeHb MIHIMBOCTI OyB y mapaMmeTpy KUIBKOCTI STiJ 3 KyIla, e BxKe
B MIEPUIOMY POLIi 3HAYMMO NO3UTUBHUM OyB copT Ixomi (F=13,17; F0’05=4,45; P<0,01),
Ha JPYTHii piK MO3MTHBHO BIAPI3HABCS Bif iHmmX copr bkomi (F=17,99; F | =4.45;
P<0,01), nmotim Jlino3a ta Aierpo (F=11,87; F0505=4,45; P<0,01), HeraruBHO Bij3Ha-
YHBCS K HaWHIDKYKU 3a 03HaKoro copT ['epkynec (F=13,72; F0’05=4,45; P<0,01).
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Tabmurs 3

MopdomeTpis nponyKkTUBHOCTI copTiB cynunui caaosoi (2021-2023 pp.)
(x£=SD, n=100)

Cepenns Bara siroau, r
Copr 3a Bcima Hosskuna Hiametp sroau Tnpexc
1-ro nopsiaky SITO/IH, MM SATOMH
300pamMu
Jhxomi 29,01+1,142 24,17+1,11° 44,140,5° 44,6+0,5° 1,0
JliHo3a 20,10+0,94° 18,46+1,06° 41,0+0,6° 40,9+0,6° 1,0
Amnierpo 29,17+1,30° 24,12+1,02° 43,5+0,6* 44,8+0,5* 1,1
Tepkynec 17,91+1,19¢ 15,11+1,12¢ 35,1+0,7° 35,2+0,6¢ 1,0

Ipumimka: piznuys cmamucmuuno 0ocmogipua 3a paxmopnum ananizom ANOVA 3a
Kkonyenmpayiamu npu P0,05.

3a 03HaKOK CepeHbOI Baru AT BCiX 300piB Ha MEPUIMA MIHIUBICTH Oyia Tyxe

HU3BKOIO, JTUIIE TO3UTHBHO Bim3HauuBcs copt Jxomi (F=6,33; F
JIpYTHH piK MiHIHBICTB 3pocTae — kpamumM 0yB copt xomi (F=9,09; F

norim Amterpo (F=5,12; F =4,45; P=0,04), Jlinoza (F=5,73; F, 05:’4,45; P=0,03) Ta

0,05

0,05
0,05

=4.45; P=0,02), na

=4,45; P<0,01),

3aMuKaB psia copT ['epkynec 3 HaltHIKuMM nokasHukoM (F=10,44; ’FO!05=4,45; P<0,01).

Tabmuns 4

Ioxa3HuKkH BPO:KAHHOCTI 1151 reHOTUIIIB cyHuui cagosoi (2021-2023 pp.)
(x = SD, n =100)

KinbkicTb Cepennst Bara | YpokaiiHicTb, Butxix ..
Copr Arig, IWT./Ky1 SATO/IH, T T/Ta CTaHHap.]:Hgl
npoaykuii, %
OnHOpIYHUI AT1THUK
Joxomi 8,83+0,322 15,18+1,05° 7,99+0,33% 95,14+1,02¢
Jlinoza 6,34+0,30° 12,10+0,91° 5,56+0,32° 94,14+1,00°
Annerpo 6,20+0,29° 13,21+0,94° 6,13+0,30° 93,11£1,05*
T'epkynec 5,80+0,25° 12,07+0,87° 5,10+0,31° 94,17+1,00°
JIBOpiuHMIA SATiTHUK
ko 36,12+1,01° 24,16+1,01° 31,19+0,45° 98,76+1,02°
Jlino3a 31,12+0,97° 19,11£1,10° 24,12+0,39° 97,68+1,00°
Annerpo 30,13+1,14° 25,12+1,12° 25,89+0,40° 98,18+1,01¢
Tepxynec 26,01+1,00° 16,24+1,02¢ 20,23+0,41¢ 97,13+0,54*

Hpumimka: pisnuys cmamucmuyno docmogipua 3a gaxkmopruum ananizom ANOVA 3a
xouyenmpayismu npu P0,05.

3a 03HAKOI0 BPOXAWHOCTI Ha MEpUIMH piK AOMiHYBaB cepej iHIMX copT Jlxomi

(F=8,81; F

0,05

=4,45; P<0,01), motim Amnerpo (F=5,99; F

0,05

=4,45; P=0,02), Jlino3a Ta

IepKynec CTAaTUCTUYHO AOCTOBipHO He Bimpisusucs (F=4,11; F,,s~4.45; P=0,06), na

JpYTHii pik 3HOB Jly’ke CyTTeBO nepepaxkas copt Jxoni (F=17,17; F
notiM copt Asterpo (F=7,11; F

0,05

0,05

=4,45; P=0,01), copr Jlinoza (F=6,78; F,,s=4.45;

=4,45; P<0,01),

P=0,01), Ha ocTtanabpoMy Micii copT 'epkynec (F=11,43; F 005345, P<0,01). ’
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3a BUXOIOM MPOJYKIIii, IO BI/IMOBiIa€ CTaHAApTaM TOBAPHOCTI Ta BiANPABIAETHCS
JUTS TIOAJIBIIIOTO CIIOXKHBAHHS OE3MOCEpEeIHbO, a HE Ha MepepoOKy MIHIHUBICTH Oyia
JIy’Ke HU3bKO1, TNIOJM yCiX COPTIB CYHHIIl B LIJIOMY BiANOBiAAaNM CTaHAApTaM JO pea-
Ji3amii 1aHOTO THIy MPOAYKLii MOBHOIO Mipoto. Ha mepmuii pik qaHuit moka3HUK OyB
3HAYHO HIDKYHMH 32 TUM, IO Y PO3CAITHUKY IPYTOTO POKY, IO € HOPMAIBEHUM IS JaHOT
KyJBTYpH, ajleé CTaTUCTUYHO JOCTOBIpHA BapiaTUBHICTH MiX copTamu Oyna BiACYTHS
MOBHICTIO, HEIOCTOBIPHO HIKYHMI OyB BHXiJ B MEPIINI PiK y COPTY AJUIErpo, Ha JIpy-
THI piK BUPOIIYBaHHS y copTy [epkyrec.

IIpu npoBeneni ananizy JUCKpUMiHAHTHUX QyHKUiH (Tabnuus 5) BiuBanu 3i cra-
TUCTUYHOIO JIOCTOBIPHICTIO HAa BPOXKalHICTh BHBYEHOTO COPTOBOTO HabOpy mapame-
TpH MOp(oreHe3y iHTErpaTHBHO NMPHU (POPMYBaHHI PEHPOLYKTUBHOI 31aTHOCTI COPTIB
(nepeBaXkHO BXKE€ MPU TOCIHIHKEH1 JBOPIYHOrO STiHHUKA, ONMHOPIYHUN He OyB JOCTO-
BIpHUM Y (PaKTOpPHOMY IPOCTOpi), CEpeqHs Bara Srogu 1-ro MOpsAKY, KUIBKICTH ATix
3 KyIlla Ta BAXiJ CTAHAAPTHOI MPOMYKIii (IIOI0 KOTPOTO, YPaXOBYIOUH HU3BKY MiHIIU-
BiCTh HE 30BCIM OYEBUIHUI MPSIMUIA 3B’ 30K Ta, YPaXOBYIOUH MOJIOKEHHS (PyHKIIIT ep-
IIOT0 TIOPSIIKY Y MPOCTOPI KAHOHIYHOTO PIBHSAHHS JIaHA MOJAEIBHICTh HE MOXKe OyTH
OpIEHTHPOM cama 1o coOi).

Tabmnur 5
MoneabHicTh J0CTIXKEHUX TapaMeTPiB Ui BIUIMBY HA BPOKAHHICTH
Y COPTiB CyHHIi ca0BOL

Tapamerp & mozexi Wilks YacrrkoBa | F-xkpurnune p-piess
Lambda A Lambda 4,95)
g‘giggg&?mr@"“y 0,65 0,22 1,91 0,15
S{?rgi;‘aefﬁ;}g"p‘bore‘{“y 0,10 0,77 7,14 0,01
Innpexc sroou 0,43 0,36 3,02 0,10
Cepenns Bara srogu 1-ro mopsiaKy 0,17 0,68 5,67 0,04
KinpkicTs srin 0,05 0,90 23,94 <0,01
CepenHs Bara Aroau 0,04 0,92 27,15 <0,01
Buxin crangaptHOi mpomyKiii 0,15 0,68 5,34 0,05

IepeBaxHe Ta MpsMe 3HAYEHHS MAJIM TApaMeTPH KUTBKICTB ATIJ] 3 KYILy Ta CepetHs
Bara Aroju (HaBiTh OLJIBII Baromo), KOTpi # 3yMOBWIN (OCOOIHMBO APYTHil) IepeBary
copty [xoui Ta (pa3oM y KOMIUIEKCi) JpyTe MiCIIe 38 BpOXKaHHICTIO COPTY AJIIETpo (s
KOTPOTO MOKa3aHO, 1110 HaBiTh BIIMIHHOCTI 32 OKPEMHMH O3HaKaMH, KOTPi 3HAXOIAThCS
y Me)Kax JOCTOBIPHOTO BIIXMJICHHS MOXYTh MaTH aJJUTUBHO IIO3UTHBHUH XapaKTep).

BucnHoBk# i mpomo3uiii. 3a pe3ynprataMu MPOBEICHNX IMOJBOBUX TOCTIIIB ITOKA-
3aHO, 110 CYTTEBO MEPEBHIIYBaHHS 32 3aCTOCYBaHHAM IHTEHCHBHOI TEXHOJIOTI] BUPO-
IIyBaHHS ONHO3HAYHO ITOKa3aB copT J[XKoii, MOTiM copT AJIIETpo, ajie He 3 TaKuM
BaroMHM BiJJpHBOM, IPUYIOMY IIOA0 OCTAHHBOTO IEpEBary He OyIIo Ha IMepIINX 300pax
y srigHuKy. CyTTeBe 3HAQUCHHS Ma€ MOXIIUBICTh OTPUMaHHS OuIbIIO KUTBKOCTI 300-
piB (coptu JIxomi Ta AIierpo), KIFYOBUMH IMapaMeTpaMH, 10 BaroMo BILTHHYJIH Ha
(dopmyBaHHST BUIIOI TMPOAYKTHBHOCTI Oyiau mapaMeTpud MopQoreHe3y iHTETPaTUBHO
pu GOpMyBaHHI PEMPOAYKTHBHOI 3ATHOCTI COPTIB, CEpEe/IHs Bara rofu 1-ro mopsaxy,
KUTBKICTh AT 3 KyIIa, cepenHs Bara srofu. [llomo ycix muxX o3HaK MiATBEPIKCHHS
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BHCOKA T€HETHYHO-00YMOBJIEHa MIHJIUBICTh. Haifripmmm cebe mokaszaB cTapHii cOpT
I'epkynec, motim copt JIiHO3a, KOTpHUil chOpMYBaB HIDKYY BPOXKAHHICTH Yepe3 HUKIY
KUTBKICTB 300piB Ta MiAMIOPOrOBHI (KT ASIKUX IHIIUX ITapaMeTPiB. 3a MOKa3HUKAMHU
TEXHOJOTIYHO{ IKOCT] SITON YCiX COPTiB BiANOBIAIOTH CTAHAAPTAM 3 BUCOKHM PiBHEM
Ta CYTTEBOI MIHJIMBOCTI, KpPiM €(QEKTIB APYroro MOPSAAKY HE BHIABICHO. 3a yMOBaMH
HaJIXO/DKCHHST HEOOXIHOI KIJIBKOCTI BOJIOTU TMEpeBard MaroTh OUIBII Mi3HBOCTHIII
COpTH, 3 OLIBIIOK JOBKHUHOI (Pa3 po3BUTKY. B miiaHax monanbiux JOCHTIIKSHb aHaTI3
MPOIYKTHUBHOCTI Ta TEXHOJOTIYHOT SKOCTI OTPHMAHOK MPOIYKINT MPH BHPOILYBaHHI
y 3aKpUTOMY TPYHTI Ta aHai3 BMICTy OCHOBHHX I[IHHUX €JIEMEHTIB JJI1 BCTAHOBJICHHS
Xap4OBOi IIHHOCTI SITiJ KOXKHOTO COPTY.
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OCOBJINBOCTI POPMYBAHHA NMOKA3HUKA CMNIBBIAHOLWWEHHA
C/N Y HAA3EMHIN BIOMACI PEABbKU ONIUHOI AK KPUTEPIN

Il BATATOUINIbOBOIO BUKOPUCTAHHA

Uuuyropa A.I. — k.c.-2.H.,
doueHm Kaghedpu 3emnepobecmea, epyHmMo3Hascmea ma a2poximii,
BiHHUUbKUl HauioHanbHUl agpapHuUl yHieepcumem

3minu y napaouemi yoobpenHs SUKIUKAHI K Oe@iyumom azpoxXiMiuHux pecypcis, max
i exonozizayicio cucmemu JACUGNEHHSA CilbCbKO2OCHOOAPCLKUX POCIUH 3 02140y HA SPYHIO3-
bepesiceHHss ma 6i0HOBIEHHS 0e2pA008AHUX 2PYHMIE HA NPUHYUNAX KAIMAMUYHOI HeUmpans-
HOCMI 3KMOII0I0Mb IMNIEMEHMAayilo cucmemu 6UKOPUCMAHHA Y CIB03MIHI HACUUYIOUUX
(npomixcuux) Kynomyp 6aeamoyineo6020 eukopucmatnus. Taxka cucmema nepedboavae modic-
JAUGICMb IX 3ACMOCY8AHHS HA cudepayiio, Kopmosi yini, bioenepeemuyuni nompebu. 3 nozuyii
TeXHON02IUH020 pe2iamenmy makoi oyinKu NOKA3HUK CNiG8IOHOUEHHS OP2AHIYHO20 8y2leyb
00 3a2anbHO20 A30MY € MIPULOM MONCIUBOCI MAKO20 BUKOPUCMAHHSA. 3 Memolo 8UGUEHHS
MONCIUBOCMI BUKOPUCMAHHS JUCMOCMEON080] Macu pedbKu ONIUHOI 3a MaKum CRpsImy-
8aHHAM y BinHuyvbkomy nayionanvHomy acpaphomy yHisepcumemi npogedeHo bazamopiuni
00CHI0NCEHH S 13 BUBUEHHSL 3A2ATbHUX 0COOIUBOCMEl POPMYBAHHI OAHO20 NOKA3HUKA 34 080X
WUPOKOBIICUBAHUX CIMPOKIG Ci60U — GeCHANO20 MaA NiMHb020. YV 00CNiONHCEHHAX OYIO GUKO-
pucmato pationoganuil copm peovku oniunoi Kypasxa 3a mpaouyitinoi cxemu KOHCMpPyIo-
BAHHS NPOMIJICHUX NOCIBI8 pedbKU ONIUHOT (2,5 MAH. WiM./2A CXOHCUX HACIHUH 3 MIJHCPAOOSAM
15 cm na neyoobpernomy ¢poni). [ns obnixy noxaznuxa C/N 6y10 sukopucmano aoanmosaui 0o
€8PONEUCHKUX NPAKMUK MEMOOUKU 3 BUKOPUCMAHHAM 810IOparoi biomacu Ha ¢azy yeiminms,
AKA € HAUOINbUW PEKOMEHO0BAHOI O 2PAHUYHO20 BUKOPUCIMAHHS Ha PI3HI yini. Bcmanogne-
Huti 6azamopiunuil inmepsan noxaznuxa C/N 12-20 onsa eecusinoeo ma 10—17 ona nimnvo2o
CmpoKy ciebu, wo 3 no3uyii 0ecAmupiuHo20 YUKIY OYiHOK O0038ONUNU PEKOMEHIYEAMmU pPOC-
JUHHY Macy peObKu OMIUHOI HA OCHOGHI eapianmu 0a2amoyiib08020 SUKOPUCTNAHHI Y CUC-
memi nPOMIJICHUX (HACUUYBATLHUX) KVALMYP CIB03MIHU 0N YMOB HECMILIKO20 36010MCEHHS HA
cipux nicosux epynmax. Buznaueno makootc npoenocmuuni Mooeni i3 pauico8aHuMu 3anexc-
Hocmsamu genudunu nokasnuxa C/N 6i0 6a306ux 2i0opomepmiuHux 6eIUYUH MA CNIGEIOHOUIEHD
Ha niocmasi 3acmocysants Koegiyicnmy oemepminayii, aAKi 3acei0uunu CKIAOHUU Xapamep
Popmy8anHs NOKAZHUKA 3 YACTKOIO aKmopHo2o @nausy 6 cepednbomy Ha pisni 35—40%. Lle
BKA3YE HA BIONOBIOHUI pigeHb Pi3ioN02iuHOI adanmueHocmi pedbKU ONIUHOL Ma MONCIUBICb
ii bacamoyinb08020 GUKOPUCTNAHHA Y CUCEMT 30epedCcenHs 2PYHMOB0I poOI0UOCmi Y DI3HUX
2PYHMOBO-KIIIMAMUYHUX 30HAX 30 8ION0BIOHO20 (Di3I0N02IUHO-MIHIMAILHO20 PIGHS memnepa-
mypo- ma 6010203a6e3neyeHHs.

Knrouosi cnosa: peovka onitina, cudepayis, 6iozas, 6ioopeaniuni cucmemu y0oOpenHs, 2io-
pOmepMIiuHi NOKA3HUKU ecemayii.

Tsytsiura Y.G. Peculiarities of formation of C/N ratio in aboveground biomass of oilseed
radish as a criterion for its multipurpose use

Changes in the fertilizer paradigm caused by both the shortage of agrochemical resources
and the greening of the crop nutrition system in view of soil conservation and the restoration
of degraded soils on the principles of climate neutrality require the implementation of a system
of using saturating (intermediate) crops for multiple purposes in crop rotation. Such a system
provides for the possibility of their use for green manure, fodder, and bioenergy needs. From the
point of view of the technological regulations of such an assessment, the ratio of organic carbon
to total nitrogen is a measure of the possibility of such use. In order to study the possibility of
using oil radish leaf mass for this purpose, Vinnytsia National Agrarian University conducted
long-term research on the general features of the formation of this indicator at two widely used
sowing dates — spring and summer. The researchers used a zoned oil radish variety ‘Zhuravka’
under the traditional scheme of designing intermediate sowings of oil radish (2.5 million
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seeds ha' of germinating seeds with 15 cm row spacing on an unfertilized background). To
account for the C/N ratio, methods adapted to European practices were used using selected
biomass at the flowering stage, which is the most recommended for maximum use for various
purposes. A multi-year interval of C/N index 12—20 for spring and 10—17 for summer sowing
was established, which, from the standpoint of a ten-year evaluation cycle, allowed us to
recommend the plant mass of oil radish for the main options for multipurpose use in the system
of intermediate (saturating) crops of crop rotation for conditions of unstable moisture on gray
forest soils. The prognostic models with ranked dependencies of the C/N value on the basic
hydrothermal values and ratios based on the use of the determination coefficient were also
determined, which showed a complex nature of the formation of the indicator with a share of
factor influence at an average of 35-40%. This indicates the appropriate level of physiological
adaptability of oil radish and the possibility of its multipurpose use in the system of soil fertility
conservation in different soil and climatic zones at the appropriate physiologically minimal
level of temperature and moisture supply.

Key words: oilseed radish, green manure, biogas, bioorganic fertilizer systems, hydrothermal
parameters of vegetation.

IMocTtanoBka npodaemu. CydacHi cuCTEMH YIOOpeHHS TPaHC(HOPMYIOThCS B CBiTi
i YkpaiHi y opraHiuHo-MiHEepaJbHy CXeMa Ji¢ HaMararoThCsl HOCSTTH IIEBHOTO IIO3H-
THUBHOTO CITIBBIIHOIIEGHHS MK YacTKOIO KJIAaCMYHUX MiHEpalbHUX JOOPUB Ta Pi3HUX
(hopMm opraniku [1, c. 5-6]. PazoM i3 TuM nedinuT TpaaHIiHHAX OPTaHIYHUX JOOPUB
B YKpaiHi Ta CBiTI BUKIMKaHUH SK 3arajJbHAM CKOPOUYCHHSM IOTOJIIB’SI TBApHUH, TaK
1 IepeBeICHHSAM Cy4aCHHX TBAPUHHHUIIBKUX KOMIUIEKCIB Ha CUCTEMY 0i00praHi4HOrO
3aMKHYTOTO IIMKITy €HEProIOCTavYaHHs 3 BUKOPUCTAHHSM BiJXOJIiB TBAPUHHUITBA LIS
OTpuMaHHsI 0iorazy — 3yMOBHB B OCTaHHIX JCCSATh POKIB IHTCHCHBHHH TOIIYK aJib-
TEPHATUB KJIIACUYHOMY THO€Bi [2, ¢. 174-175]. Takumu anbTepHaTHBAMH Ha PUHKY
CHOTOJIHI € BUKOPHCTAHHS JIIHINKH PI3HOMaHITHUX 3€JIeHUX No0puB y Qopmi cuuae-
pauii, MyJIpayBaHHS, KOMOIHOBaHOTO KOMIIOCTYBAaHHS Ta CHCTEMH ITOKPHBHUX KYIb-
Typ [3, ¢. 3-5]. KpiM TOro akTUBHO pO3BHBAETHCS HAMPSM JIOCIIHKSHHS MOXIHUBOCTI
BUKOpHUCTaHHS chopMoBaHOi GioMach MPOMIKHUX KyJIbTYp Ha OTpUMaHHs Oiorasy 3a
paxyHOK aHaepoOHOi (pepMmeHTalii 3 METOI OTPUMAaHHS SK OJHOTO i3 BUAIB IIHHUX
Oiomanue, TakK i 3 METOI OTPUMAHHS CYONPOIYKTY AMIeCTary, SIKHH y cucteMi Gio-
PEIMKITIHTY YCIIITHO alanTyEThCs I THX e BapiaHTiB 0100praHivHOTO YIOOpEeHHS
[4, c. 95-97]. Ilpu upoMy ciix 3ayBakKUTH, IO CBITOBHH PUHOK TAaKUX KYJIBTYp Mae
BHUpa)XeHY MO3UTHBHY AWHAMiKy pocty. Tak, y ¥V 3BiTi Ipo CBITOBUI PHUHOK CHAE-
pariB 3a 2024 pik [5, c. 4-9] 3a3Ha4aeThCs, IO OOCAT PUHKY CHJAEPATIB 3a OCTaHHI
pokH 3Ha4YHO 3pic. Bin mpomosxus 3pocraru 3 $2,17 mupa y 2023 pomi 10 $2,33 mipxa
y 2024 poui npu cepennsopiunoMy Temi 3pocTaHHs (CAGR) 7,6%. 3pocraHHS
B iICTOPUYHHUHN NIEPiO MOXKHA MMOSICHUTH MPAKTHKAMH OPTraHI4HOTO 3eMIIepOOCTBa, 00i-
3HAHICTIO PO 37I0POB’S IPYHTIB, MPAKTHKAMH CiIBO3MIHH, AEPKABHOIO MIATPUMKOIO Ta
cyocumisiMu, TuBepcH}iKamiero KyasTyp, 30epe>KeHHIM BOIH, 3SMECHIIICHHSM BIUIHBY Ha
HaBKOJIMIIHE cepefoBuine. OuikyeThes, M0 B HAHOMMXKUi KiNbKa POKIB OOCST pUHKY
cuneparis Oyne crpiMko 3pocraru. Bin 3pocre 10 $3,07 mipa va nepiof 10 2028 poxy
npu cepenapopigHoMy Temmi 3poctanHs (CAGR) 7,1%. 3poctaHHs B IpOTHO30Ba-
HOMY Iepiojli MOXKHA TOSICHUTH QIAITAIli€0 10 3MIHH KIIiMaTy, MPaKTHKAMH BiJTHOB-
JIFOBAHOTO CIJIbCHKOTO TOCIIOAPCTBA, CIIOXKHUBUMM IIONUTOM Ha CTale CilbChKe TOCIO-
JIapCTBO, IHTErpAIli€l0 B TOYHE 3eMJIEPOOCTBO, MOCHICHHIM MIiKpPOOHOI aKTHBHOCTI
IPYHTY, YIPaBIiHHAM SKICTIO Boau. OCHOBHI TEHJCHIII B MPOTrHO30BAHOMY MeEpioji
BKJIIOYAIOTh 3aCTOCYBAaHHS XPECTOIBITHX Ta OOOOBHMX MOKPHUBHHUX KYIBTYp, BHKO-
PHUCTaHHsS O3MMUX NOKPUBHUX KYIBTYp, cucTeM 3emiiepodcTBa no-till i reduced-till,
IHHOBAIIIl B Tajy3l IPYHTOBUKOPUCTAHHS 33 PaXyHOK CHUCTEMH HACHUYEHHS CiBO3MIiH
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MOKPUBHUMHU CHJIEPATLHUMH KYJIbTypaMH SIK B OJJHOBHJIOBOMY, TaK i1 MOJIiBUIOBOMY
cknami. Taka quHaMiKa TakoX 0a3yeTbcs Ha JIOBEACHUX IIHHUX BIACTHBOCTSIX CHJC-
paNbHUX CHUCTEM Y MPUMIHEHHI 10 iIHHOBALIMHUX MiIXOMIB y 3eMJIepoOCTBI 3 OIIALY
Ha 0i0XiMIYHY CKNaJOBY iX OioMacH Ta MOXJIMBOCTI €()EeKTHBHOTO BUKOPHCTAHHS 32
0araToIiIbOBUM HANPSIMKOM SK KOPMOBI, IOKPHBHI, CUACpabHi, O10€HEPTeTHYHI Ta
TPYHTO3aXMCHI KyJbTypH [6, c. 7-9]. Buxoasuu 3 1iboro 1ociikeHHsa 6a30BOro mokas-
HHUKA IPOTHO30BaHOI IKOCTI cpopMOBaHOi OiOMACH SK KPUTEPIO TAKOTO OaraTro(yHKIIi-
OHAJBHOTO HAINPSIMKY 3aCTOCYBAaHHS € aKTyaJbHUM.

AHaJji3 ocTaHHiX 10cJiakeHb i myosaikamiii. Ciif 3ayBaXKUTH 110 BEACTHCS HAY-
KOBH{ TIOIIYyK IIOAO PO3IIMUPEHHS INEpeiKy e(eKTUBHUX CUIBCHKOTOCIOAAPCHKUX
KYJIBTYP, K MOXXHa €()EKTUBHO BHKOPHCTOBYBATH JIJIsi O100pTraHiYHUX, €KOJIOT0O0pi-
€HTOBAaHUX Ta IPyHTOPeaOUTITyIOUUX CUCTEM cepell Pi3HUX BUAIB pociuH [7, 2—4].
ITpu pOMy BigMida€eThes MO €(PEKTUBHICTH Ta MOXKJIMBICTH 0araTomiibOBOr0 BHKO-
PUCTaHHS MPOMIKHHX KYJIBTYp, SIKi BUPOIIYIOTHCSA Y (hopMaTi HACHIOUUX It cop-
MOBAHOI CHUCTEMH CIBO3MIH HANpsMYy 3aJE€XHUTh BiJ 010XiMiyHOro Cckjamy cgopmo-
BaHOI JmcTocTebnoBoi Macu [8, ¢. 36]. OgHuM i3 6a30BHX KpUTEpiiB 3 MO3MIii iX
MO3UTHBHOI il Ha TYMYCOHAKOIIMYICHHS, TIO3UTHBHIUNA 0ajlaHC OCHOBHUX CIIEMCHTIB,
aKTHUBI3alli}0 MIKpPOOiOJIOTiYHOTO MOTEHLIAy TPYHTY, IIBUAKICTh PO3KIAAY Ta IMMO-
Oimizamii pOCTMHHUX KOMIOHEHTIB, MOXKJIMBICTD iX €()eKTUBHOTO BUKOPHCTAHHS SIK
y IJIaHi cuaeparlii, Tak 1 y BUKOPUCTAHHI JUIsI OTpUMaHHs 0iorasy, 3aCTOCYBaHHS 5K
BapiaHT CBDXOro 3eneHoro kopmy € criBigHomenas C/N [9, c. 24-25]. [Ipu ubomy
HATOJIONIYEThCS, MO (HOpMyBaHHS Oi0XIMIYHOTO IMOTEHINAIY JUCTOCTEONIOBOT MacH
JIAHUX KYJIbTYDP 3QJICKUTh Bijl TIAPOTEPMIYHMX YMOB POCTY 1 PO3BUTKY BiIIMOBITHHX
KyJIbTYp, MPOTE 115 3aJIeKHICTh Ma€e BUAOBOCIENN(DIYHUI XapakTep 1 moTpedye eKc-
MIEPUMEHTAIBHOTO YTOUHEHHSI TI0 KOXKHOMY BUAY pociuH [3, c. 176—177]. He nuBns-
YUCh Ha aKTYyaJbHICTh OI[IHKM MOKa3HWKa criBBiaHOMEHHS C/N € psa quckyciiiHuX
MUTaHb, SIKi TOTPEOYIOTh 10JaTKOBOTO HAyKOBOTO y3aralbHEHHS y 3B 43Ky i3 3MiHAMHU
KIIiMaTy, iepeopmaryBaHHs TPAIUIIHHIX TEXHOJIOTIH yIOOPEHHS Ta MEePEOIiHKOI
3HAYUMOCTI OKPEMHX CHACPATbHUX KYIABTYp. 3 ONIAAY Ha Ie TPUBAIHN MEPio HaMH
IPOBOIATHCA IOCTIMKEHHS INOM0 BceOiYHOI OIiHKM Oaratonpo¢inbHOI KyJIbTypH
penbku oniitHol (Raphanus sativus L. var. oleiformis Pers.) y ToMy 4ucii 3 MO3UIIii
edexTuBHOCTI ii 6araToLUiILOBOrO BUKOPUCTAHHS SIK CKJIaJ0BOTO KOMIIOHEHTY CHJe-
pasIbHUX, 010ra30BUX TEXHOJOTIH Ta €()EKTUBHOTO BUKOPUCTAHHS Y CUCTEMI 3€JI€HOTO
konBeepa [10, c. 197-200]. IIpu mpboMy CITiJT 3ayBaXKUTH, 110 POpPMYBaHHS 010XiMid-
HUX TMOKa3HHKIB C(OPMOBAHOI OiOMacH peapKH OJIMHOI y OaraTopidHii JUHAMILI
Ha (OHI PI3HOTO CTPOKOBOTO BHKOPUCTAHHS € MUTAHHSIM MaJOBHBYCHHUM HAyKOBOIO
CIIJIBHOTOIO SIK BITYU3HSIHOIO, TAK 1 3apy01’KHOIO Ta MOTPEOYE MONATBIIOT0 HAYKOBOTO
y3arajabHEeHHS.

MeToro goc/izkeHHs1 Oyi10 JOCIIAUTH BIUIMB OCHOBHUX MOKA3HHUKIB TipoTepMid-
HOTO PeXXUMY BereTallii pefbKu OJiifHOT Ha (JOpMYyBaHHS BXE 3raJlyBaHOTO CITiBBiJIHO-
menHsa C/N y copmoBaniii 6iomaci peabku 0JIiHOT 32 BECHSHOTO Ta JIITHBOTO CTPOKY
ciBOM y myadi ii MOJaIBIIOrO Pi3HOLITHOBOTO BUKOPUCTAHHS.

Marepiann Tta Meroam aociaimKeHHsi. JIOCTIIDKCHHS MPOBOAWINCH BIIPOTOBK
2014-2023 pp. Ha JOCHiAHOMY MOJI BIHHUIBKOTO HAI[IOHAIBHOTO arpapHoOro YHiBep-
curety (N 49°11'31", E 28°22'16".) Ha cipux JiCOBHX IPyHTaX. ATPOXiMIYHHUH MTOTEH-
Iiasl JOCIiZHOTO TIOJS: BMICT TyMycy 2,68% JeTKorigpoiizoBaHoro azory 81.5 mr/kr
IpyHTY, pyxoMoro ¢ocopy 176.1 Mr/kr rpyHTy, 00MiHHOTrO Kauito 110.8 MI/Kr 1pyHTY,
pH_,5.8.
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Bysno BukopuctaHo copT peabku omiiHO1 JKypaBka KOMOIHOBAHOTO BHKOPUCTAHHS
(3enena maca—cuaepaisi—Haciaas). [lociB poBoauBes Ha HeymoOpeHoMy (hOHI HOp-
MO0 BHCIBY 2,5 MIIH CXO)KUX HACIHHMH/TA 3BHYAHHUM PSIKOBHM CIIOCOOOM (MIKPSIIsS
15 cm). Bkaszanuii BapiaHT ciBOM BiATIOBiaB BapiaHTy KOPMOBO-CHAEPATBHOTO BHKO-
PUCTaHHS peNbKH OJiMHOI. 32 €IMHUX MMapaMeTpiB MEPEaOCiBHOIO KOHCTPYIOBaHHS
arpoLeHo3y, BUBYAINUCH ABI CHCTEMH BUKOPHUCTAHHS PEAbKH OJIHHOI SK MPOMIXHOT
KYJABTYPH JUTSl CHAEPATBHOTO 3aCTOCYBaHHS:

I. Cucrema paHHBOBECHSIHOT CIBOM TICIISI IIPOMIXXHOTO OOPOOITKY Y (popMaTi Kyib-
TuBalii Ha OuHY 8—10 cM 13 BUpIBHIOBaHHAM (TI€pLa—apyra JeKaaa KBiTHs) Ha (oHi
3s1051eBOi opaHku Ha 20—22 cM 3a 1aTé (PeHOTOTIIHOTO AOCSITHEHHS ONTHMAIIBHOI (hasH
0araToKOMIIOHEHTHOTO BUKOPHCTaHHS OioMacH pebKu omiiiHoi (¢pa3a upitinas (BBCH
64—67) Ha IPYTy—TPETIO JIEKay YEPBHSI.

II. Cucrema mpomixkHOTO (JIITHROTO) BUKOPUCTAHHS 3a CIBOM Bipasy micis 30u-
paHHS NONEepEeTHNKa 3 IPOMIKHIM KOMOIHOBaHUM OOpOOITKOM TPYHTY (ILIOCKOpi3 +
poraniiiHe po3mylIyBaHHs 13 BUPIBHIOBaHHSM) Ha TuOuHy 12—14 cM y apyrii-TpeTiit
JIeKaJIi JTIMTHS Tpy Jati GeHOJIOTIYHOTO TOCATHEHHS ONTUMANIbHOT (ha3u 6araToKoMIIo-
HEHTHOTO BHKOPHUCTaHHs OloMacH penpku oniiHol ((asza usitinasas (BBCH 64-67) na
JIPYTY-TPETIO JIeKaay >KOBTHSI.

Hocniani ninsHkr Oyno chopMOBaHO Yy YOTUPHOXPA30Bii MOBTOPHOCTI METOIOM
JPiIOHOMUITHKOBOI peHaoMizamii (3arajipHa IUIOIIa TUITHKH 35 M2 o0ikoBa Iuioma
minsaku 25 m?). CymyTHI CIOCTEpEXEHHSI Ta OONIKH MPOBOAUIKCH BIAMOBIIHO IO
0a30BUX pEKOMEHJIANiH TPOBEICHHS IOCTI/UKEHb 13 XPECTOIBITUMH KYJIbTypamu
[11,c. 10-31].

JIs KOHTPOJTIO YKMCETBHOCTI Oyp’siHIB 3aCTOCOBYBAIM CyMilll repOinuaiB y ¢dasy
pozetku (BBCH 20-22) I'anepa 334, Boguuii po3unH (knonupanuf, 267 r/i1 + nukio-
pam, 67 1/m), 0,3 n/ra — mpoTH ABOAONLHUX Oyp’siHIB; CelleKT, KOHIICHTpAT eMYJIbCil
(xneroaum,120 r/m), 0,7 n/ra — rpaminigua. Aias KOHTPOJIO YUCEIBHOCTI XPeCTOLBI-
tux Omimok (Phyllotreta atra F., Phyllotreta nemorum L., Phyllotreta undulata Kutsch,
Phyllotreta nigripes F.) Oyn0 3aCTOCOBaHO iHCEKTHUIIN] birckaBka (KOHIIGHTPAT €MYJIb-
cii, anbanunepmerpun 100 /1) 0,2 1/ra y gasy ciM’sigoneid—Tepnx crpapKHiX JUCT-
ki (BBCH 10-12).

Bci mtaboparopHi XiMivHI aHaJi31 TPOBOJAMIIKMCS 3 BUKOPUCTAHHAM BiliOpaHuX 3pa3-
KiB JINCTOCTE0I0BOT MacH Ha pyODXKHY JaTy ii BUKOPUCTAHHS 13 BU3HAYCHHSIM 0a30BUX
KOMITOHEHTIB 010XIMIYHOTO aHaii3y, BUPAKECHUX B aOCONIOTHO CyXid Ba3i BIIMOBITHO
JI0 CTaHJIAPTHUX METOIUK 3 BpaxyBaHHSM €BpOINEHChKUX cTaHmaptiB [12, c. 15-30;
13, c. 101-130], a came:

— BMICTy 3arajibHOro a3oTy 3a MeTojoM K’enpnans NpoBOAMIM Ha aHAII3aTopi
KjeLROC Kd-310 (ISO 17025);

— BMICT 3arajJJbHOro OpPTaHiYHOTO BYIJICII0 BHU3HAYaJM 3a JOTOMOIOI0 Jaboparop-
HOTO aHaJji3aropa 3arajibHoro opraniunoro Bymiemnto cepii TOC-LCPH 3a crangapTHuM
MPOTOKOJIOM HH3BKOTEMIIEPAaTyPHOTO TEPMOKATATITUYHOTO OKHCIECHHS POCIMHHOTO
Marepiaiy;

— criBBigHoMIeHHS: C/N p0o3paxoByBajocs K BiIHOMICHHS 3araJlbHOTO OPraHivHOTO
Bymrerio (30B) o 3aranpHOTO BMICTY a30Ty.

AHasti3 HOroJHUX YMOB Ta PiBHS 1X MIiHIMBOCTI 3a mepiox 20142023 pp. mposo-
JUBCSL Ha OCHOBI rigporepmivHoro koedimienty (I'TK) BiamoBimHO g0 piBHSHHSA 1,
inexcy nocynumsocti (1) Bianosinno no piBHaHHsA 2, koedinienty 3onoxenns (K)
BIJIITOBITHO JI0 PiBHSHHS 3:
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__ 3R
C0.1xX1,
ne: XR — cyma omazis (MM) 3a mepiof 3 Temneparypoto Bumie 10 °C, Xt>10 — cyma
e(heKTUBHUX TeMIIeparyp 3a TOi caMuil mepion
__12p,
T, +10°

cep.

I'TK (1)

@

ge P rta Tcep_ KUIBKICTB ONIAJiB Ta CEPEIHS TEMIIEpaTypa MOBITPS Y BIATIOBIIHOMY

on

MICSII, BIITOBIIHO.
K =—, 3)

ne: K, — xoedinient 3sonoxenns; P — cyma onanis 3a aHanizoBaHui mepion, MM;
E — BunapoByBaHiCTh 3a aHaJIi30BaHUH MEPioX (IKy PO3pPaxoByBAJIH BiANOBIIHO 10 PiB-
HSHHSA 4), MM.

E=0,0018x(25+17)* x (100 —a), )

ne: E — BumapoByBaHICTh POCIIHH [UIS IEBHOTO IIEPiOY, MM; t — CEepeIHs TeMIepa-
Typa HoBiTps 3a mepion °C; a — cepenHs 3a aHANI30BaHUI Iepioj BOIOTICT MOBITPs, %.

Y3arajpHIOOUA OI[iHKA TIAPOTEPMIUHUX PEKUMIB MEPiOy BETeTallil peabKu Ofiii-
HOT y MeXax POKiB JOCIIJKCHb MpecTaBleHa y Tabnuili 1. BpaxoByroun ontuMabHi
HapaMeTpH Ul POCTOBHX IIPOIECIB POCIMH PEIbKH ONIHHOI BIAMOBIAHO O HAIINX
nornepeaHiX 6araTopiyHuX OIiHOK [14, ¢. 220-221] poku A0oCHiKeHb O0YyII0 pO3MIILIEHO
Yy HACTYITHOMY TIOPSIAKY 3POCTAHHS CIPHSTINBOCTI POCTOBHX IPOIECIB AJIsI YMOB Bec-
HSHOTO CTpPOKy ciBOu: 2017-2015-2016-2018-2021-2022-2023-2014-2020-2019.
Jl1s1 yMOB JITHBOTO CTPOKY CiBOM aHATOTIYHMH psij OyB HacTynmHUM: 2015-2021-2019—
2016-2023-2014-2020-2018-2017-2022.

Tabmus 1
IMoka3nuku rigporepmiuHoro 3aée3neyeHHs nepioay Bererauii peabKu oJiiiHOT
coprty ’KypaBka 3a pi3HuX cTpPOKiB ciBou, 2014-2023 pp.

Cyma Micsiui nepiony Bererauii
e | Omadis, | t,,°C v v Vi
Pic | | avov
@IV-VI) I'TK I K, I'TK I K, I'TK I K,

BecHsiHui CTPOK CiBOU
2014 | 339,6 13,84 0,72 45,7 1,18 3,93 88,9 2,11 1,55 34,8 0,83
2015 | 1423 14,36 0,64 37,3 0,78 0,92 20,6 0,41 0,72 16,9 0,27
2016 | 1934 15,06 0,30 21,6 0,44 0,49 40,4 0,99 1,27 29,9 0,75
2017 | 1251 14,07 3,92 39,2 0,75 0,78 16,8 0,34 0,50 11,9 0,22
2018 | 1708 16,38 0,29 10,8 0,19 0,31 7,2 0,12 4,40 103,7 | 2,31
2019 | 398,5 15,39 0,57 33,5 0,72 4,9 11,0 | 3,29 1,68 414 0,96
2020 | 3438 13,67 0,09 36,4 0,50 5,33 1064 | 3,18 1,55 37,3 0,89
2021 | 2828 13,26 0,23 38,8 0,96 3,13 66,7 1,64 1,68 39,8 1,00
2022 | 242,1 14,30 0,56 574 2,33 1,43 31,3 0,79 1,50 36,1 0,85
2023 | 2398 14,18 1,54 91,5 3,33 0,08 1,9 0,04 1,64 38,9 0,87
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3akinueHHs Taoim. 1

Cyma Micsui nepiony Bererauii
Pixc | OmauiB, |t ,°C Vil VIII X X
MM | (VII-X)
(VII-X) I'TK| I K, |[TTK| I, K, |ITK| I, K |TTK| I, K,

JlitHi#t cTpok ciBOU
2014 | 250,8 154 | 1,31 (32,7 0,77 | 1,05 | 26,0 | 0,51 | 1,25 | 25,7 | 0,56 | 1,77 | 35,8 | 0,93
2015 | 160,8 16,6 | 032 81 |0,14|0,12 | 3,1 | 0,05 1,18 | 26,8 | 0,63 | 3,04 | 49,4 | 1,25
2016 | 212,7 156 | 1,06 | 26,5 | 0,55 | 0,90 | 22,0 | 0,43 | 0,01 | 2,5 | 0,05 | 0,55 | 63,4 | 2,45
2017 | 318,0 16,0 | 1,52 |37,5|0,72|0,82 | 20,7 | 0,38 | 3,10 | 61,2 | 1,57 | 1,07 | 30,0 | 1,26
2018 | 2734 16,4 | 2,16 | 53,4 | 1,63 |0,59 | 14,6 | 0,30 | 1,38 | 27,2 | 0,71 | 0,87 | 27,6 | 0,95
2019 | 161,7 16,0 | 1,01 | 24,4 0,56 | 0,24 | 5,9 | 0,11 | 0,99 | 20,7 | 0,42 | 0,38 | 27,4 | 0,93
2020 | 2454 17,6 0,59 | 14,7 | 0,31 | 0,53 | 13,2 | 0,22 | 0,86 | 27,5 | 0,54 | 2,54 | 60,6 | 3,05
2021 | 176,9 154 0,78 | 20,1 | 0,45 | 1,46 | 35,7 | 0,91 | 0,71 | 17,6 | 0,51 | 0,00 | 1,7 | 0,04
2022 | 436,6 16,0 | 0,90 | 22,4 [ 0,58 | 1,71 | 43,1 | 1,06 | 4,96 | 98,1 | 2,60 | 3,17 | 51,4 | 1,50
2023 | 247,1 18,3 | 1,41 35,8 0,82 |0,65|169 |0,36 1,01 |23,4|0,63]| 1,03 299093

[Toka3HukK BapialiiHOT CTATUCTUKH BH3HAUYAJIU 3a 3araJlbHONPHUHHATOK METO-
IUKOI0 pPO3PaxyHKy B CTaTHCTHYHHX mporpamax Statistica 10 (StatSoft — Dell
Software Company, CIIIA). {5 CTaTUCTHYHOI OI[iIHKH OTPUMAHUX CEPEIHIX BEJIH-
YUH 3aCTOCOBAHO IMOKa3HUKH: cepeHe apudMeTnuHe, cTaHaapTHe BiaxuieHHs (SD)
Ta xoedinient Bapiauii (C,). Kpim Toro, 11s BCbOro MacuBy JlaHux Oyjio MPOBENEHO
KopenauiiHuit ananiz CrnipMeHa Ta IUCHEPCiHHUIN aHai3 3a CTAHAAPTHOIO CXEMOIO
[15,c. 12-32].

CTyniHb IHTErpaJbHOTO 3B’S3KY 3 OCHOBHHMH IOKa3HMKaMu 0a30BUX (hakTopiB
CHCTEMHM JIOCTIi/KECHHS OLIHIOBAJIH 3a 3HAYCHHSIM KoedillieHTa AeTepMiHAIlii 3B’SI3Ky
(piBHSHHSA 5):

dyx :r;'jz X 100 (5)5

aer, — KOE(IIIEHT KOPEJIAIil MiXkK i-M Ta j-M TTOKa3HUKOM.

Bukiian ocHoBHOro martepiay pociaimkennsi. Otpumani pesyneraru (Taomums 1)
MOKA3yIOTh, 110 SK 3aralbHUM BMICT a30TY, TaK 1 3araJlbHUH BMICT OPraHigYHOTO BYTJICLIIO
MAaloTh BIAMOBIIHUNA PIBEHh MIXKPI401 MIHIUBOCTI, IO y MiJICYMKY BiZIOOpaXy€eThCs Ha
pe3ynpTarax ix CIiBBIIHOIICHb.

IIfo crocyeTbest BMICTY OPTaHi4HOIO BYIVICHIO TO AJISL OUIBIIOCTI KYNbTyp Lieit
MIOKa3HUK Ma€ IIEBHE CTajle iHTepBaJbHE 3HAYCHHS y Mexax 38—44% Ha aOCcomoTHY
CyXy PEYOBHHY 1 3pOCTaHHS HOTO BMICTY XapakTepHE 3a (PCHOCTaIIHOTO CTapiHHS
pPOCIIMH, sIK€ CYNPOBODKYETHCS 3arajbHOI PEYTHII3AIl€0 a30Ty, IHTEHCHBHHUM
3pOCTaHHS KJIITKOBHHM Ta JIITHOMOXiTHUX pe4oBUH [12, c. 5-7]. ToOTO KOIMBaHHS
MOKa3HUKA Mae MEBHE OOMEKCHHS 3 MO3MIIi 010XIMIYHUX IEPETBOPEHb y MpoIeci X
(heHnonmoriyHOTO PO3BUTKY. 71t peZIbKH ONTIHOT 1[I0 0COOIMBICTH TAKOXK MiATBEPIKEHO,
OCKIIBKH 3 OINISIAY Ha piBEHb MIXKPIYHOTO KoedimieHTy Bapiamii (3,1% 3a BecHsHOI Ta
3,0% 3a nmiTHBOT ciBOM) (hOpMyBaHHSI MOKa3HUKA XapaKTEPH3YETHCS TIEBHOIO CTATICTIO
(izionoriyHNX peakiiif 3 orIsAy Ha MiHIMBI yMOB HoBKiLIA (Tabmurst 1). L cramicts
HiATBEpKEHA TAKOXK TOKa3HUKOM BapilOBaHHS Y MEXaX POKY JOCITIIKEHb 3 ME)KOBHM
intepBanom Bix 1,1% mo 3,1% nns BecusiHoro ta Bix 1,8% mo 4,5% nns niTHROTO
CTPOKY CiBOH.
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Tabmnurs 2

Ouinka BMicTy 3arajibHOro a3oTy Ta OpraHiyHoro BYIJIEII0 Y JIUCTOCTe010Biii
Maci peabKku odtiiiHoi copTy ’KypaBka Ha ¢a3y usitinusa (BBCH 64—-67)

JUIS1 ABOX CTPOKIB ciBOu, 20142023

BwmicTy 3arajgbHoro a3ory,
% Ha abCOJIIOTHO CyXy

Bwmicr 3arajgbHoro
OpraHiyHoOro ByIJIeLI0

CuissBignomenns C/N

Poxu pedoBHHy % Ha a0COJIIOTHO CyXy
peYOBHHY
X *SD X SD X SD
BecHsHUIT CTpOK CiBOH

2014 2,81 0,44 38,25 0,57 13,94 2,80
2015 2,41 0,31 40,22 0,81 16,86 1,81
2016 2,29 0,21 39,14 0,48 17,20 1,67
2017 2,55 0,30 41,12 0,65 16,28 1,83
2018 2,42 0,09 39,77 0,78 16,45 0,71
2019 3,07 0,13 37,14 1,14 12,12 0,86
2020 2,27 0,20 40,09 0,43 17,75 1,37
2021 2,04 0,13 37,95 0,73 18,67 1,44
2022 2,33 0,20 38,44 0,46 16,59 1,48
2023 2,72 0,16 38,89 0,42 14,34 0,96

X 2,49 0,30 39,10 1,21 16,02 2,36
HIP 0,34 - 0,98 - 2,30 -

JliTHiii cTpoKk ciBOU

2014 2,79 0,21 41,03 1,34 14,77 1,18
2015 2,38 0,26 39,82 1,31 16,86 1,60
2016 2,94 0,34 40,59 1,78 13,99 2,18
2017 3,18 0,32 38,51 0,79 12,21 1,35
2018 3,32 0,39 38,09 1,71 11,58 1,41
2019 2,58 0,26 40,87 0,82 15,97 1,73
2020 3,27 0,22 38,44 0,85 11,81 1,03
2021 3,09 0,24 41,29 0,76 13,42 1,06
2022 3,67 0,52 38,98 1,73 10,84 2,11
2023 343 0,50 39,15 0,89 11,58 1,51

X 3,07 0,40 39,68 1,20 13,30 2,40
HIP 0,49 - 1,82 - 2,05

*SD — cmanoapmue 8i0XUIeHHS.

KapaunaneHO BiAMiHHA CHTYyamis i3 HAKOMMYCHHSM 3arajibHOTO a30Ty — MIXpidHe
BapitoBaHHsA 12,1% (3a piuHoro Ha piBHi 3,7%—15,7%) nns BecusiHOTO Ta 15,4% (pivne
6,7%—14,6%) s niTHHOrO CTPOKY ciBOM. Ha Hamry mymKy Takuil xapakTep MOSCHIO-
€THCSI TEOPIEI0 CTPECOBHX OUIKIB, STKa BKa3ye Ha 3pOCTAHHS BMICTy O1IKOBO-a30THCTHX
CITOJIYK Y POCIIHHI 3 OIVIAY Ha 3pOCTaHHS CTPECOBOCTI Iepiofy BereTarlii, mos’s3any i3
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JediuTOM 3BOJIOKEHHS Ha (DOHI IHTEHCHBHOTO HAPOCTaHHS CePEIHBOJ000BUX TeMIIe-
paryp [16, c. 28].

[Tpu upoMy y BUIIAAKy peIbKHU ONIHHOT y 3pOCTaHHI HAKOTIMYEHHSI a30TY € CBOI 0CO-
6muBocTi. Tak 3rigHo maHux Tabmmii 1 Ta 2 3poCTaHHS BMICTY a30Ty BiIMIU€HO SIK
y BapiaHTi BUIUX CEPeIHLOJ000BUX TEMIIEPATyp 3a Tepioj] BiJ CXOIB J0 IBITIHHS, TaK
132 YMOB JIOCTaTHBOTO Bosioro3adesmneueHHs. OcTaHHiil (akT NOSCHIOETbCA ONTHMI3a-
Ii€10 3aralbHUX POCTOBHUX IIPOIIECIB Ta IHTCHCHBHE (OPMYBAaHHS aCHMIIAIIMOTO ama-
pary, 1110 y CTPYKTYpHOMY CHIBBIJHOIICHHI pOCINH GopMyto OioxXimMiuHe X opTdotito
B CTOPOHY MiJBUIIECHOI YaCTKK 0araTHX Ha a30THUCTi CIONIYKH YaCTHH.

TakuM YMHOM, Take CHiBBITHOIIECHHS (opMye OiHApHHUI eeKT 3ajekHOCTed 3a
3pocTanHs criiBBigHONIeHHs C/N 32 BiAMOBIIHOTO TOETHAHHS TEMIIEPATyPHOTO PEKUMY
Ta PeXKUMY 3BOJIOKEHH. [IpH 1IbOMY 32 3HAYSHHSIM BMICTY a30Ty Ta BMICTY CHPOTO MPO-
TEeIHy y IHAEKCHOMY CIIiBBiIHOIICHHI 6,25 10 3arajJbHOTO BMICTY a30Ty — PEIbKY OJIiiHY
CJIIJT BITHECTH JI0 BUCOKOOUTKOBUX KYJIBTYP, IIIHHUX 3 IMTO3HUIIiT KOPMOBOTO 3a0€3IeYCHHS
y pi3HuX (hopMmarax CyMilIOK BiJIOBiJTHO A0 MPOBEACHHUX y3arajJbHEHb I KYIbTYpH
[10, c. 249-250].

3 mo3uIlii BETMYMHH 1HTEpBaIbHOTO 3HaueHHs BigHOmEHHS C/N (i3 BpaxyBaHHIM
3HaueHHS CTaHAApTHOTO BigxwieHHsA (SD)) y pospisi pokiB pocmimkens 8,73-20,11
(3a Mixkpiuaoro BapitoBaHHS 12,3% 11 BECHSHOTO CTPOKy ciBOM Ta 15,4% mmst miT-
HBOTO CTpPOKy ciBOM) (TaOmuis 2) Ta CIUPAaOYMCh Ha PsAJ OCTAHHIX JIOCHTIIKCHb
[17, c. 384-385; 18, c. 2-3; 19, c. 136; 20, c. 527] — 6iomaca peAbKH OJIHHOT LHIIKOM
BIZITIOBiIa€ KPUTEPISIM «KOPMOBA KYJIBTYPa» Ta «CUIEpaTbHa KyIbTypay, SIka IPOTHO30-
BaHO 3a0e3MeyyBaTHMe IBUIKHNA PO3KJIaJ CBIXKOT 010MacH y IpyHTI, 0COOJIMBO 32 YMOB
JIOCTaTHHOTO BOJIOTO3a0e3MeueHHs] Ha (JOHI BUCOKHMX CEpEeIHbOA0O0BUX TEMIIEPaTyp.
Taki 3Ha4eHHS BKa3yIOTh TAKOXX Ha 3HAYHY YacTKY JIUCTS Ta CYIBITh y 3aralibHill cop-
MOBaHil 0ioMaci peIbKU OMIHHOT 0COONHBO 3a JIITHHOTO CTPOKY CiBOH.

Ciz TakoX BIIMITUTH 1[0 Y BUMAJIKY JIITHBOTO CTPOKY CiBOHM PEAbKHU OJNIIHOT TeMITH
PO3KIIajTy, HE JUBISYHCh HA HUXKYE Y CEPEIHLOMY 3a BeCh INEpioJl OLIHKU CITiBBiIHO-
mendst C/N Ha 17%, OyayTh MaTé MPOTHO30BAHO OLIBII MOBUIBHI TEMITH PO3KIALy
3 OISy Ha iCTOTHO HMXYHMH PiBEHb TEMIIEpaTyp Ha mepiof 0e3mocepeaHbOro BHKO-
puctanHs Oiomacu y dopmi cunepary (Tabmurs 1) mo y3romkyerses i3 0coOIMBoC-
TSIMH PO3KJIaIy CHUACPaIbHOI MacH 32 YMOB JOCTaTHBOTO Ta HECTIHKOTO 3BOJIOXKEHHSI
[3, c. 180-185].

BpaxoByroun 110 ontuMaJibHUM € TieBHe OanancoBe 3HaueHHS C/N, sike 3abesre-
4y€ MO3UTHUBHE CIIBBIIHOLIEHHS MK IIBHUIKICTIO PO3KIALY, MOCIiAYIOYOr0 T'yMYCO-
HAKONMWYEHHS Ta iMMOOiTi3alii MiHEpaIbHUX €JIEMEHTIB JKUBIICHHS, SIKE 3HAXOAUTHCS
B iHTepBami BiJ 13 1o 25 3aieHO BiJ MOTOAHIX YMOB, THUITy TPYHTY Ta XapakTepy
BUKOPHUCTAHHS BiANOBIAHOT MOKPUBHOI KyJIbTypH [19, c. 137] Ta NO3BUTHUBHO KOpEIIOE
13 JIaHUM CHiBBITHOIICHHSM y KiacuuyHoMy THOT BPX 16.6-25.0 [21, c. 1243-1245] -
Oiomaca cpopMoBaHa 3a BECHSHOI CiBOM MaJia BUILY CTYIiHb BiJIIOBITHOCTI BKa3aHUM
iHTepBajIaM IS CHICPATBFHOTO BHKOPUCTaHHS. [IpoTe BiNMOBITHO 10 pEeKOMEHIAININ
[10, c. 197205, 249-252] i 3acTOCyBaHHS MOXXHA ONTHUMIi3yBaTH 3a paXyHOK BUKOPH-
CTaHHS PEJbKHU OJIIHOI Yy CyMICHUX TOCIBaX i3 3JJaKOBUMH Ta O0OOOBUMH KYJIBTYpPaMH,
a TaKoX 3aCTOCOBYBAaTH JIOJIATKOBI POCJIMHHI MaTrepiayid Jyisi KOMOIHOBaHOI cuaepartii
(mo mpuxiany conoma). Citig okpemo oriHuTH 3a KpurepieM C/N npumaTHicTh 6iomacu
penbKH OJHOI 11 aHaepoOHOI (epMeHTaii. 3 OMIAAYy Ha Te, MO ONTUMAJbHE 3Ha-
gyeHHs C/N amst anaepoOHOI qurecTariii 6ioMacu y TEXHOJIOTISIX OTpUMaHHs Oiorasy 3Ha-
XomuThCs y Mexkax 20—30 3 iHTepBaIOM MOMJINBUX TEXHOJIOTIYHNX BIAXHMIICHD Y MEXax
Bix 10 o 30 [22, c¢. 25-28]. [Ipu npoMy 3a HU3BKHX 3HaueHb criBBigHOIMIEHHS C/N
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ICTOTHO 3pOcTae KOHIICHTPAIisl aMOHINHOT (JOpPMH a30Ty Ta iHriOyeThCst MiKpOOOIOTid-
HU nporec anaepoOHoi ¢pepmenTarii [23, ¢. 74-78].

Cnia BiAMITHTH, IO 3a cepeaHiMu 3HaueHHsAMH C/N mucTocTe0ioBa Maca peibKu
OJIiH{HO{ THIIIe B OKpeMi POKH HAOIMKA€ETHCS JO ONTUMI30BAaHOTO iHTEPBATY CIIiBBiIHO-
nmieHHs. Ha mijcraBi boro HaHOUTBIT TOMIJIBHUM BapiaHTOM JUTSl pEAbKH OMHHOT Oyrie
BUKOPHUCTAHHS TONEPEAHBO IMiAOTOBIEHOI OioMacH SIK 3a paxyHOK CHJIOCYBaHHS, Tak
1 3a paxyHOK KoodepMmeHTalii CBikOI MacH 3 IHIIMMU POCIMHHUMH YW OPTaHIYHUMU
pecypcamu (BiIOBITHO IO TEXHOJIOTIYHHX PillleHb 3amporoHoBaHux [23, c. 78-80],
a TaKOXK 3aCTOCYBaHHS CTapTOBOTO 1HOKYJIIOMY JIJIs FapaHTYBaHHS ONTUMAIbHOTO CTapTy
MPOIIECY 3 OIVISIY HA €(PEKTHBHICTh TAKMX TEXHOJOTIYHHUX 3aCTOCYBaHb JIETAIBHO OIH-
CaHMX Yy HAIIMX MMOTNEPEIHIX NOCIimKeHb [24, ¢. 950-955]. Hamu noBezieHo mpH 1IbOMY,
10 CWJIOCHA (DePMEHTAIlIsl TUCTOCTEOIIOBOI MacH peJbKU OJIIHHOT TO3BOJISIE M1 ABUIIUTH
noka3HuK criBBigHomeHHs C/N Ha 3—6 oIWHUIIb 3aJ1e:KHO B (heHOI0TiuHOT (ha3u poc-
JIUH TIpu GOopMyBaHHI CHIIOCHOT MacH.

BpaxoByroun noBeneHuit (akt, mo y mpoueci (eHOIOriyHOrO PO3BUTKY PEAbKH
oNiitHOI BiJ ¢a3u NBITIHHA 10 (a3u MIOTOHOIICHHS 3aKOHOMIPHO 3HHXKYETHCS BMICT
a30Ty 3a MEHIII BUPa)KEHOTO 3HIDKCHHS opraHigHoro Byrieio [10, c. 470—474] 3Ha-
yeHHsd C/N mporHo30BaHO MaTWME BY3bKHI ONTUMAlbHUHU iHTepBan Ajs 0iorazoBoi
(hepmeHTaIlii TMCcTOCTEOI0BOT MacH peIbKY OMiHOT Bif (ha3u nmoBHoro 1BiTiHHS (BBCH
67-70) no dpenodasu nouarky riononomrenss (BBCH 72-75).

HasBHicTh MixkpiuHOI Bapianii noka3Huka C/N Bka3zye Ha HasIBHICTb CUCTEMH 3aJIEXK-
HOCTEW MiX HOro 3Ha4YeHHSM Ta 0Aa30BUMH MOKAa3HUKAMH TiIPOTEPMIYHOTO PEKUMY
nepiony BereTailii. Pe3ynsraTy aHami3y TakuMxX 3aJeKHOCTEN MpeacTaBicHo y Tadmui 3.

Tabmms 3
Po3max 3HaueHb koedimieHTy nerepminanii (dxy) 3ajieskHOCTel MOKA3ZHUKA
cnippigHomenHs C/N y jucrocTednoBiii Maci penbku odiiiHoi copty JKypaska
BiJl 0230BUX NOKA3HUKIB OLIHKM TiAPOTEPMiUYHOro pe:kumy nepioay Bererauii (%),
(Ha migcTaBi 00JIIKOBUX JaHUX y CHCTeMi BapiaHTH—TIOBTOPEHHSI—POKHU
3a mepioa 2014-2023 pp.

1 2 3 4 5 6 7 8 9

1 |16,0-21,8 | 24,0-32,9 | 82,8-90,6 | 87,8-92,2 | 82,8-88,4 | 12,3-20,9 | 23,0-30,5 | 16,8-22,8
2 0,04-2,15 | 50,4-56,9 | 38,4-44,5 | 50,4-55,8 | 60,8—69,7 | 39,7-47,4 | 65,6-70,4
3 84-142 | 13,7-17,2 | 84-12,8 |22,1-30,9 | 15,2-21,5 | 25,0-32,5
4 92,5-98,0 | 90,6-98,7 | 51,8-59,3 | 32,5-40,4 | 42,3-50,8
5 92,3-98,0 | 70,6-77,2 | 33,6-40,5 | 53,3-58,9
6 46,2-52,8 | 22,1-30,9 | 38,4-62,5
7 24,0-29,2 | 79,2-85,5
8 84,6-90,2

*oxasnuku: 1 — Cyma onadis, mm; 2 — Cepednvbooobosa memnepamypa nosimpsi, °C;
3 — Bionocua eonozicme nogimpsa, %, 4 —I'TK; 5 — In; 6 — K3; 7 — 3acaneruu emicm azomy
(v % na abconromuno cyxy pewosuny); 8 — 3azanonuti emicm opeaniunozo gyaneyro (v % Ha
abconiomuo cyxy pewosuny),; 9 — Cnissionoutenns C/N.

Ha migcraBi oTpuMaHuX iHTEpBalliB po3Maxy 3Ha4eHb dxy MOXHa C(HOPMYITIO-
BaTu (hakTOpHy Mozenb (opmyBaHHS HokazHHKa C/N y MOpSAAKY 3HAYMMCOTI (ax-
TOpIB BIUTUBY: CEPEIHBOIOO0BA TemIieparypa TMOBITps (oOepHEeHa HampaBlICHICTb
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opmyBanHs MokasHuKa mpu cepeboMy d = 68,7%) — iHaeKe mocymmuBocTi (06ep-
HEeHa HarpasieHicTh GopdyBaHHS TOKA3HAKA IIPU CEPEAHBOMY d =56,9%) — koediri-
€HT 3BOJIOXKCHHS (0OepHEHA HAMPAaBICHICTh (bopMyBaHHs[ NoKa3HUKa IPU CEPEIHBOMY
d = 53,7%) — I'TK (oGepHeHa HanpaseHICTh (bopMyBaHH;[ MOKa3HUKa TIpU cepe-
HBOMY d =47,5%) — cyma onaniB (oOepHEHa HANPABJICHICTh (YOPMYBAHHS OKa3HUKA
pu cepe):[HLOMy d =20,3%).

BucHoBkH i nepcneKTan NOAAJbIINX J0CTiIKeHb. [IpoBeneHuii GararopiuHuit
ITUKJT TOCTIKEHB 3aCBiTYMB 0araTOKOMIIOHEHTHY IIIHHICTB JINCTOCTEOIOBOI MACH SIK 32
BECHSHOTO, TaK 1 3a JJITHBOTO CTPOKY CiBOM y IJIaHi ii BAKOPUCTAHHS K KOPMOBOI KyJlb-
TYpH, CHAEpaTy Ta MOTEHIIHHOrO KaHIUAATa Il CUCTEMH aHaepoOHOI (epMmeHTarii
3 OTpUMaHHM Oiora3y Ha IMiJICTaBi po3Maxy 3Ha4eHb criBBigHOIIeHHS C/N.

JeTtainizoBaHa iHTepOpUTAallisl [HOTO CIiBBITHOLIEHHS Y NMPUMIHEHH] 1O ONTHMalIb-
HHUX TEXHOJOTTYHHX PEIIAMEHTIB 6ararTOKOMIIOHEHTHOTO BUKOPUCTAHHS MIOKPUBHHX Ta
MPOMIDKHHUX KYJIBTYp CiBO3MIHH (HACUYYIOUI MTOCIBH) IO3BOJISIE PEKOMEHIYBATH PEAbKY
ONIHY SIK €()EKTUBHOTO KaHIUIATa B OMUHAPHOMY YU CYMIIIEBOMY 3aCTOCYBaHHI JUIs
BapiaHTiB 0100praHiYHUX TEXHOJIOTi ymoOpeHHs Ta BIIHOBIEHHS I'PYHTIB a TaKOX i3
MEBHUMH TEXHOJOTIYHAMH 3aCTEPEKCHHSIMH IS BUKOPHUCTaHHS Ha Ol0C€HEepPreTHYHi
LTI
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. BIMJINB OCHOBHOI'O OBPOBITKY I'PYHTY
HA NOIo ArpO®I3N4YHI BJIACTUBOCTI TA EKOHOMIYHI
NMOKA3HUKU BUPOLLYBAHHA KYKYPYOA3U HA 3EPHO

Llles4yeHko C.M. — K.c.-2.H., C.H.C.,

doueHm Kaghedpu 3azanbHoeo 3emnepobcmea ma rpyHmMo3Hascmeaa,
[HinposcbKkuli OepxxagHuUll azpapHO-€KOHOMIYHUU yHigepcumem
HepeseHeyb-LlleeyeHko K.A. — K.6.H., C.H.C.,

npoeidHul Haykosul criiepobimHuk nabopamopii 3axucmy poCIiuH,
HepxxasHa ycmaHosa «lHcmumym 3epHo8uUX Kyribmyp

HaujoHanbHoi akademii azpapHuUx HayK YkpaiHu»

raeprowerko 0.0. — K.c.-2.H.,

doueHm Kaghedpu 3a2anbHO20 3emrepobecmea ma rpyHmMo3Hascmea,
[Hinposcbkuli depxasHuli agpapHO-eKOHOMIYHUU yHigepcumem
LllegyeHko O.M. — K.c.-2.H., C.H.C.,

nposidHul Haykosul crnigpobimHuk nabopamopii 3emnepobecmea ma podrHoCcmi rpyHmis,
[epxasHa ycmaHosa «IHcmumym 3epHO8UX Kyribmyp

HauioHanbHoi akademil aepapHux HayK YKpaiHu»

l'ynexko O.l. — K.C.-2.H.,

douyeHm Kkaghedpu 3a2anbHO20 3emepobecmea ma rpyHmo3Hascmea,
[HinposcbKuli depxasHull azpapHO-eKOHOMIYHUU yHigepcumem

YV cinvcorkomy eocnodapcmesi cmenooi 30Hu cnocmepieaiomsbcsi 08i OCHOGHI MeHOeHYil,
no6’a3aHi 3 HeOOBUKOPUCTNAHHAM PECYPCHO20 NomeHyiany 2ibpudie KyKypyosu ma HeoOXiOHi-
CMIO PO3WUPEHHS 3ACTNOCYBANHS MIHIMATLHUX CNOCO0I8 0OpobIimKy Tpyumy. V 36 3Ky 3 akmy-
ANLHICMIO NUMAHHSL 8 YMOBAX CMeNno6oi 30HU YKpainu 6ynu nposedeHi noivbosi 00Ci0HCeH s
3 BUBUEHHSI BNIUBY PIZHUX CUCHEM OCHOBHO20 0OPOOIMKY IPYHMY HA CXOHCICMb HACIHH, a2poi-
SUYHI BIACMUBOCII IDYHINY, NPOOYKMUBHICMb NOCIBI6 KYKYPYO3U MA eKOHOMIYHY e(heKmUsHicmb.
Hauwi 0ocnioscenns ceiouams, wo 3acmocy8anHs pisHux cnocobie 0CHO8H020 0OPOOIMKY IpyHmMY
BNIUBAE HA MICI 002U 8 IDYHII, MEEPOICMb IPYHIMY MA WITbHICIb CKIA0EHHS IPYHNY, biome-
MPUYHI NOKA3HUKU POCTUH, MAKI K GUCOMA, NA0WA TUCMKOBOT noGepXHi. ¥ nonvosux docnioax
BCIAHOBNEHO, WO NPU 3A2ANbHIl MACT OP2AHIUHUX peumok nonepeonuxa 4,72 m/ea, 3a nonu-
Ye6020 00poOIMKy HAUOINbULA KOHYEHMPAYis POCIUHHUX peumok nutenuyi oz3umoi (3,68 m/za)
cnocmepieanacy y wapi tpynmy 20—30 cm. Minimizayis ocHognozo 06pobimky tpynmy cynpogo-
ooicyeanacs 30inbUeHHAM KOHYeHmpayii pociunnol 6iomacu o3umoi nuenuyi (3,14—4,58 m/za)
v eepxuvomy 0—10 cm wapi tpynmy. 3acmocysanisi pisHux cnocodie 0CHO8HO20 0OPOOIMKY IPYHMY
BNIUBAE HA BMICM 80N02U 6 IPYHMI, MEEPOiCMb Ma WINbHICMb CKIAOCHHS 2PYHIY NPOMASOM
YCb020 8ecemayilino2o nepiody. 3 minimizayicto 0OpoOIMKY IpyHmy ma nepexo0oM Ha MexHon0-
2ito no-till acpoghizuuni nokaznuku nozipwunucs. Bpaxoeyrouu ceimosy menoenyito 00 Minimi-
3ayii 06podImKy TPy, NPOAHANI308AHO eKOHOMIUHY eheKMUSHICIb 3ACMOCYBAHHS NOTUY 60T
OPAHKU, YU3ENbHO20, OUCKOB020 MA HYbOBO2O OCHOBHO20 0OPOOIMKY IPYHMY, AKi 3a06e3neyyoms
CMabinbHy 8pOdCAUHICIb 3epHA KYKYPYO3u Ha pieHi 6,11—-6,99 m/2a 6i0nosiono 3 npubymxom
18126,0-20891,9 epn/ea ma penmabenvnicmio eupobruymea sepra 115,2—124,0%. Aoanmayis
OCHOBHO20 0OPOOIMKY IPYHIY 00 IPYHMOBO-KAIMAMUYHUX YMO8 OAE 3MO2Y OMPUMYBANU BUCOKT
ma cmabineHi epodicai’ kKykypyosu. Cucmema pe2ynogants npooyKmueHOCMI azpoyeHo3ie KyKy-
Ppyo3u 6 cmenosiil 3011 Ykpainu mae 00cmamubo IpyHmoeo-KIMamui4Hux pecypcia ois 3abesne-
YEHHs GUCOKUX 8POICAIE YIEL KYIbMYPU.

Knrwowuogi cnosa: cucmemu 06pobimky rpynmy, eKOHOMIUHA OYiHKA, KYKYpyO03d, 81ACmMUBoCni
IPYHMY, CX0JICICMb HACIHHS, YPOUCAUHICIb.
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Shevchenko S.M., Derevenets-Shevchenko K.A., Havriushenko 0.0., Shevchenko O.M.,
Hulenko O.1. The influence of the main tillage of the soil on its agrophysical properties and
economic indicators of the growing of corn for grain

In the agriculture of the steppe zone, there are two main trends associated with the
underutilization of the resource potential of maize hybrids and the need to expand the use of
minimum tillage methods. Due to the relevance of this issue in the steppe zone of Ukraine, we
conducted field research to study the impact of different tillage systems on seed germination,
soil agrophysical properties, corn productivity and economic efficiency. Our research shows
that the use of different methods of primary tillage affects soil moisture content, soil hardness
and soil density, and plant biometrics such as height and leaf area. In field experiments, it was
found that with a total mass of organic residues of the predecessor of 4.72 t/ha, under shelf
tillage, the highest concentration of plant residues of winter wheat (3.68 t/ha) was observed in
the soil layer of 20-30 cm. Minimization of the main tillage was accompanied by an increase in
the concentration of plant biomass of winter wheat (3.14—4.58 t/ha) in the upper 0—-10 cm soil
layer. The use of different methods of basic tillage affects the soil moisture content, hardness
and density of soil composition throughout the growing season. With the minimization of tillage
and the transition to no-till technology, agrophysical indicators have deteriorated. Taking into
account the global trend towards minimizing soil tillage, the economic efficiency of using shelf
plowing, chisel, disk and zero tillage, which provide a stable corn grain yield of 6.11-6.99 t/ha,
respectively, with a profit of 18126.0-20891.9 UAH/ha and a grain production profitability of
115.2-124.0%, was analyzed. Adaptation of basic tillage to soil and climatic conditions allows to
obtain high and stable corn yields. The system of regulating the productivity of corn agrocenoses
in the steppe zone of Ukraine has sufficient soil and climatic resources to ensure high yields of
this crop.

Key words: tillage systems, economic evaluation, maize, soil properties, seed germination,
yield.

IHocTanoBka npodiemMu. Y CUTbCHKOMY TOCIIONAPCTBI CTENOBOI 30HU iICHYIOTh JIBi
BXJIMBI TEHJCHILII, sIKi TOTPeOyIOTh MOOYJ0BU YiTKOT TEOPETHIHOI MOJIEI Ta MepeHe-
CeHH ii B MpaKTHUYHI METOJM TEXHOJIOTIl BUPOIILYBaHHS KYKypya3H Ha 3epHo. [lepra
3 HUX IIOJISITa€ B TOMY, 110 Ha ()OH1 CTPIMKOTO 3pOCTaHHs T€HETHYHOTO MOTEHLiaTy BpO-
JKaHOCTI 3epHA KYKYpy/A3H HOro peajizallisi y BApOOHHYMX YMOBAaX 3aJIMIIAETHCS Bifl-
BEPTO HEMOCTATHKLOW. J[pyra TeH/eHIIis TIOB’A3aHa 3 HEMUHYYICTIO MiHiMi3alii 00po-
OITKY I'PYHTY, 3a SIKOi IPYHTOBI PEKMMH HEIOCTAaTHHO BUBYEHI, a JIeTalli peakiii poCIuH
Ha arpo(i3n4Hi YMHHUKY HE A0 KiHIs o0rpyHTOBaHi [1, 8].

AHaJji3 ocTaHHIX gocaigxeHb i myoaikamiii. TexHomorii BUpONTyBaHHS KyKypy-
J34, 110 0a3yl0ThCs Ha 0a30BUX MOJENAX MiHIMaIbHOTO 00pPOOITKY I'PYHTY, TOKOPIHHO
3MIHIOKOTh YMOBH JKUTTS POCIIMH, TIOYMHAIOUH 3 (a3u MpopocTaHHsa HaciHHA. Ha ¢op-
MYBaHHS €KOJIOTIYHUX (haKTOPIB Y IPYHTI BILTUBAIOTH POCIIMHHI PEIITKH MOEPETHUKIB,
CKOHIIEHTPOBAHI B TOHKOMY IIapi YOPHO3eMY, MMOCUIIEHA MiKpOOioIoTi4YHa aKTHBHICTh
(iTonaroreHiB, yUIIFHEHHS 30HHA MPOPOCTAHHS HACIHHS, a30THE TOJOXYBAaHHS, ITO3H-
THBHO OOMEXEHa OCTYIHICTh JOOPUB y puzochepi KyIbTypH, a TaKOX CrenudpiyHa
Tparcdopmaliisi BOTHO-(QI3HUHUX BIACTHBOCTEH IpyHTOBOrO cepenosuiia [2]. Buxo-
JITYM 3 ICHYFOUMX MPOOJeM ONTHMI3alii MOJEINi arpomeHo3y, sika BKIIIOYAE «COPT —
(akTop cepemoBHINA — TEXHOJOTIUYHWNA MPUHOM», METOI0 HAIIUX IOCTIHKEHb OyIo
BUBUCHHS BIUIUBY Pi3HUX CIOCO0IB OCHOBHOTO 0OPOOITKY IPYHTY Ha CXOXICTh HACiHHS
KyKYpYII3H, POCTOBI IIPOIIECH TIOYATKOBUX (ha3 pO3BUTKY Ta PEaKIlito KyJIbTypH Ha TPaH-
chopmarliro arpopizHIHUX PEKUMIB.

INocranoBka 3aBaanud. [lonpoBi ekciepumMeHTH npoBoaunucs y 2019, 2020 ta
2021 poxax Ha "opHO3eMax 3BHYaitHHUX (44% rmaU 3 pH 7,0 Ta BMicTOM Oprasid-
HOi pedoBHHH 4,2) Ha TONBOBOMY cTamioHapi Jlep>kaBHOI ycTaHOBH [HCTUTYT 3epHO-
Bux Kynstyp HAAH Vkpainu. Lleit perion, po3ramoBanuii y MiBHIUHIM cTeNOBiil 30H1
VYkpaiHu, Ma€e MOMIpHO-KOHTHHEHTAJIBHUN KIiMar 3 HEJIOCTaTHIM 1 HecTaOlIbHUM
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3BOJIOKEHHSIM 1 CEPEAHBOPIUHOIO KiJIbKICTIO omafiB 495 MM (y mepiof] BereTarlii KyKy-
pymsu — 274 MM), O € CHPUATIUBUAM IS CUIBCHKOTOCIIONAPChKOTO BUPOOHHUIITBA.
Cepennbo000B1 TeMIepaTypy MOBITPS BIPOIOBXK JOCHIKYBAaHOTO MEPIOAYy CYTTEBO
HE BIAXWISIINCS BiJ CEpeAHBO0AraTOpiyHUX 3HAYCHb, TOAI SIK MICSYHA KUIBKICTH Oma-
JIiB 3MIHIOBajacs 3a CyMapHOIO KUIBKICTIO Ta MEPIOAMYHICTIO MK POKaMH. 30Kpema,
yepBeHb 2021 poky OyB J1y’ke BOJIOTUM MICSIEM, 31 3HAYHO OLITBIIOI0 KUTEKICTIO OTaIiB
MPOTATOM JIOCTiDKYBaHUX TepiofiB, 3a BUHATKOM 2020 poKy, KOJIM MiCsIYHA KiJIbKICTh
OIaJIiB MPOTITOM YChOTO CE30HY BereTallii KyKypya3u Oyiia MEHIIIO 3a CEPEIHbOPIUHY.

B nocniigax BUKOPUCTOBYBAH 3aralbHOIPUIHATI METOAWKY 3 BUPOIIYBaHHS KYKY-
pyn3u Ha 3epHo [5]. [loOprBa BHOCHIIM 3 BUKOPUCTAHHAM HACTYITHUX PEKOMEHIOBaHUX
HopM: 60 kr/ra N, 50 kr/ra P 1 50 xr/ra K Bocenu Ta 30 kr/ra N, 10 kr/ra P i 10 kr/ra
K min yac ci6u. I'i6pun xkykypyasu JAH Xoptuus OyB BUCISHHIA 25 KBITHS 3 MIXKPAL-
Jsm 70 cM ciBankoro 3 HopMoro BUciBy 50 000 nacinua/Ta. Cxema J0Ciiay BKITHOUYaia
YOTUPH CHCTEMHM OCHOBHOTO OOpOOITKY IpyHTY: 1) opanka ruryrom [103-35 Ha mim-
6uny 23-25 cm (Bocenn); 2) unzentoBanus Chisel Plow na mnbuny 25-27 cm; 3) nuc-
KyBaHHs OopoHoio B/IB 6,3 na mmbuny 10-12 cum; i 4) HynmeoBHi 00pOOITOK IPYyHTY
3 BUKOPUCTAHHAM MPsIMOTo TociBy ciBankoro Great Plains YP825A. Jlocxonosuii rep-
6inun [pimexctpa TZGold 500S (Mertanoxiop, 312,5 r/n + TepOytunasun, 187,5 r/m)
BHOCHIJIM B HOpMI 4,5 J1/Ta, IpOBOIVIIN MIXKPSIHI Ky/IBTHBALIi, a y BapiaHTi no-till BHO-
cwi repOinm Paynaan B HopMi 4 J1/ra B micIsDKHUBHUE niepion [9]. Jlocnin nmpoBoauiu
B YOTHPHUPA30BOMY MOBTOPEHHI Ha 3araibHiit mronti 330 M? 3 BUKOPUCTAHHSIM OOJiKO-
BOI OUISIHKY muiomero 30 M2,

B xomi excnepumeHTy Oy BH3HAueHi arpo¢i3WyHi mapamMeTpu IPYHTY, Taki sK
TBEPAICTh, UIUIBHICTh CKJIAAECHHS Ta BOJOTiCTh IPpyHTY. I1i]1 4ac BU3HAYEHHSI BOJIOTOCTI
3pa3Ku IpyHTY BimOupanu yepe3 koxHi 10 cm 3 mbuan Big 0 no 30 cm. IlinsHICTH
CKJIaJICHHS TPYHTY BU3HAYaJIH METOAOM pPiXyd4oro Kimei y mapi 0-30 cMm 3 iHTep-
BasioM 10 cm. TBepxicTh IpyHTY BH3Haualu TBEpAOMipoM (meHeTpoMeTpoM Jlan-M).
TBepmicTh TPYHTY BHU3HA4YaIM y 8 MICISIX Ha NOCHIAHIA MinsgHII Ha mmOuHy 30 cM.
OO0k ypOXKaitHOCTI POBOIILTH METOJOM PYyYHOTO 30MpaHHs, BPaXOBYIOUH BOJIOTICTh
Ta 3a0yp’THEHICTh MOCiBiB y (pa3i moBHOI cTurocti 3epHa. [licns Bu3HadeHHs 3a0yp’ -
HEHICTh Ta BOJOTOCTI 3epHA BpOKaiHICTh mepepaxoByBann Ha 100% gucrory ta 14%
BOJIOTICTh. EKOHOMIUHY e()eKTHBHICTh BUPOOHHUIITBA KYKYPYA3HU Ha 3€pPHO BU3HAYAIIH 32
CTaHIapPTHOK METOAMKOIO PO3PaxyHKY piBHS peHTabenbHOcTi [10].

PiBeHb peHTa0ENbHOCTI PO3pPAXOBYBAIH SK BIJHOIICHHS OTPHUMAHOTO YHCTOTO
npuOyTKy IO MOBHHX BHTPAT, IMepea0aueHNX IIEBHUM BapiaHTOM TEXHOJIOTIi BUPO-
nryBaHHs. JlaHi aHamizyBanu 3a JomomMororo mporpamu Statistica 12.0 (StatSoft Inc.,
CIIIA) i mojgaBayid y BUIIIAI X & CTAHJIAPTHE BIIXMIICHHS; BIIMIHHOCTI MIXK TIOKa3HH-
KaMU KOHTPOJIbHUX 1 JOCIIAHUX BapiaHTiB BU3HAYAIIH 3a IOIIOMOTr0I0 KpuTepito Throki,
Jie BIIMIHHOCTI BBa)kaliu goctoBipHuMu mipu P < 0,05 (3 mompaskoto Bordepponi).
VYpokaliHICTh BU3HAYAIH 32 IOIIOMOTOI0 METOIIB MaTeMaTUYHOI CTATUCTUKH (JIUCTIEp-
ciiinuit meron) [10].

Buknax ocHoBHOro Martepiany pocaixkeHHsi. CydacHi CHCTEMH OCHOBHOTO
00pOoOITKY IpyHTY 0a3yIOTECS Ha 3HAUHHUX 00CATax BUKOPUCTAHHS POCIHHHHUX PEIITOK
MOTIEPEJHHUKIB Y CIBO3MIHAX, AKI BUPIIIYIOTh BaXJIMBI 3aBIAaHHS PEryllOBaHHS 30epe-
’KEHHsI POAIOYOCTI I'PYHTIB, MATPUMAHHS 1X ONTHMAIBHOTO arpodi3sMyHOTO CTaHy Ta
IOCSTHEHHS BUCOKOI MTPOMYKTUBHOCTI CLITbCHKOTOCTIONAPCHKUX KyIbTyp [4]. BogHouac
13 MOLIMPEHHSIM IPYHTO3aXHUCHOTO 3eMJIepOOCTBa BHHHUKAIOTh MpOOIeMH, SKi MaroTh
HOBE TEXHOJIOTIYHE Ta €KOJIOTi4He 3HaueHHA. Lle miaTBepIKy€eThCsl eKCIIePUMEHTANb-
HIMH TIOJILOBUMH pPe3yNbTaTaM{, OTPIMAaHUMH B Pi3HUX 30Hax 3emiepodcTra [7, 11].




| Taspiticbknit HaykoBui BicHEK Ne 136. Yactuna 2

218 |

Hami fociimxeHHs CBiA4YaTh, 0 CIIOCOOM OCHOBHOTO 00POOITKY IPYHTY IPH BHPOIILY-
BaHHI KyKypy/I3H Ha 3epHO IiCIIs MOMepeTHIKa 03MMO] MIIIEHHIII CYTTEBO BIUTMBAIN HA
XapakTep pO3MOALTY POCIMHHHUX PEIITOK B 00poOItoBaHOMY (OpHOMY) IIapi IPYHTY.
[Tpu upOMy B TONBOBUX JOCHIJaX BCTAHOBIEHO, IO 32 3arajlbHOi MacH OpraHiuYHUX
pemToK momnepenHuka 4,72 T/ra iIHTCHCHBHICT PO3ITYIIyBaHHs IPYHTY IIPH3BOAMIIA 10
PI3HOTO CTyTIEHs iX KOHIEHTpAIl B OKPEeMHUX Iapax IPYHTY 3aJEeKHO BiJl BEPTHUKAIb-
HOTO TiepeMillieHHs 11ie GioMacH. 3a MOIUIEeBOro 00poOiTKy HalO1IbIIa KOHIIEHTPAITis
POCIMHHHX PEIITOK O3MMOI MIISHHUIII criocTepiranacs B mapi rpyary 20-30 cwm, jae ix
Oymo 3ocepemkeno 3,68 T/ra, mo craHoBmwio 78% Bix 3arambHOT Macu. MiHiMi3allis
OCHOBHOTO 00POOITKY IPYHTY IIPH 3aCTOCYBaHHI YA3EIHHOTO, JUCKOBOTO Ta HYIHOBOTO
00pOOITKIB CYNPOBOIKYBAJIaCcs KOHIICHTPAITIEI POCIWHHOI 010MacH 03MMOT MIICHHMITI
y BepxHboMmy 0—10 cm mapi rpyHTy. Y Uil 30HI OPHOTO LIapy HAKOMUYYBaJIOCS IO
3,17 1/ra 3a yn3enbHOro 00poOITKY, 4,12 T/ra 3a mMuckoBOro oOpoOiTKy, 4,58 T/ra 3a
HYJIOBOTO 00pOOITKY POCIMHHHX PELITOK IOTepenHuka, abo 67,2, 87,3, 97,0 % Bin
3arajbHOI Macu COJIOMH BimoBigHO (Tabm. 1).

Tab6mums 1
BnuiuB cnoco6iB 00po0iTKy I'pyHTY Ha iioro arpodgi3uyHi B1acTuBoCTi
Ta PO3MOALT POCJAMHHMX PEIITOK y PogiJi IPYHTY (epex ciBO0I0 KyKYypyA3H)
(cepenne 3a 2019-2021 pp., x £ SD, n=8)

Arpodizuuni lap OopodiTox
BJIACTUBOCTiI | TPYHTY, . . .
rpyHTy oM opaHKa Yyu3eabHUi JHUCKOBHIA HYJILOBHIi
0-10 23,4+0,1? 23,7+0,1° 23,2 +£0,1%® 22,1+0,1°
10-20 23,8+0,2¢ 23,7+0,1° 23,0 £ 0,2 22,1+0,2°

Bomoricts, %

20-30 23,8+0,22 23,7+0,1° 22,9 £ 0,2 22,0£0,2°
0-30 23,7+0,22 23,7+0,1° 23,0 £0,1% 22,1 +£0,1°
0-10 8,3+1,8° 10,3 + 2,0 12,3 + 2,4 13,0 £ 1,7
10-20 12,242 2 14,8 + 2,6 15,5+ 2,6° 15,9+ 1,6°
20-30 14,542,5® 16,6 +2,7° 19,1 42,9 | 20,6+ 2,9
0-30 12,742,3% 13,9 + 2,4 15,6 2,5 16,5 + 2,6
0-10 1,12+0,01° 1,14+0,02¢ 1,15+0,01 1,15+0,01%
I[inbHicTs 10-20 | 1,1940,02® | 1,20+ 0,02% | 1,21+0,02° 1,27+0,02b
CKIaJeHHs, T/cM’ | 20-30 1,22+0,02° 1,22 +£0,02° 1,25+0,02° 1,2+ 0,02
0-30 1,18+0,02* | 1,19+0,02®® | 1,20+0,02% 1,24 0,02°

TBepaicTh, KT/cM?

Posmozin 0-10 0,33+0,12 3,17+0,15° 4,12+0,16° 4,58+0,17°
MOKHUBHUX 10-20 0,71+0,13¢ 0,86 +0,11°¢ 0,43+0,12° 0,21+0,10¢
PeIITOK, T/Ta 20-30 3,68+0,16° 0,72 +0,11° 0,17+0,10« 0,02+0,01¢

Ipumimka Ons e6cix mabauys. pi3Hi 1imepu NO3HAYAIOMb 3HAYEHHS, WO 3HAYHO
BIOPI3HAIOMbCA 00HE 8I0 00HO20 8 MedHCaX a2poizuuHuX gnacmusocmeti ipyumy 6 maoauyi 1
3a pesylomamamu nopisHsHHA 3a donomoeow mecmy Toroki (P < 0,05) 3 nonpagxoio
Fongepponi.

CBiTOBa MPaKTHKAa OCBOEHHS PI3HUX CHCTEM OCHOBHOTO OOpOOITKY IPYHTY JOBO-
JUTh, IO IIeH TEXHOJIOTIYHUH (HaKTOp € HalHOIIBII BITIMBOBIM y PETYIIOBAHHI arpodi-
3WYHHUX BIACTUBOCTEH IPyHTIB [3]. BogHOwac, ocCHOBHHMI 00pOOITOK IPYHTY BHKIHKA€E
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HaANOIIBII CyNepewInBi MUTAHHS MO0 BOJIOT03a0e3edeHHs, yIIIbHEHHS IPYHTY, €po-
31HUX TIPOIIECIB Ta €KOJOTIYHO Oe3MeYHOro 3emiiepodcTBa. B iHIINX mOCHiHKEHHIX
aBTOPHU BiJI3HAYAIOTh MOTIPIIEHHA arpo(i3nYHUX BIACTUBOCTEH IPYHTIB P MiHIMi3a-
il 00pobiTKy [6]. 3acTocyBaHHS Pi3HUX CIIOCOOIB OCHOBHOTO OOPOOITKY I'PYHTY BILIH-
HYJIO Ha BMICT BOJIOTH, TBEPICTh Ta IIJIBHICTh CKJIaJeHHS TpYHTY (Tab. 1). Ha modatky
BereTallii TOBHOK MipOIO MPOSBUIIMCS 3aKOHOMIPHOCTI y CITIBBIIHOIIEHHI BOJIOTOCTI,
TBEPJIOCTI Ta IIJILHOCTI CKIIaJIeHHs IpyHTY. Halikpaia Bosjoro3zabe3nedeHicTsb Crocre-
piramacst Ha QoHi opaHkH, ae B mapi IpyHTy 0-30 cM BoHa craHoBuma 23,7%. 3 MiHi-
Mi3aIi€lo oOpoOITKy IPYHTY Ta MEPEXOAOM Ha TEXHOJIOTiI0 no-till cran Bosoro3abesme-
YEHOCT] 3HAYHO MOTIPIIUBCS 10 3Ha4eHHs 22,1%. Ane, B 1iJioMy, /Jiana30H KOJIHBaHb
BOJIOTOCTIi IPYHTY B OPHOMY IIIapi HA MMOYATKY BEreTallii yTpUMYyBaBCs B ONTHUMAIbHUX
Mexax i PyHKIIOHYBaHHS POCTOBHUX MPOLECIB KYKYpyA3d Ha (HOHI AOCITIIKYBaHUX
CUCTEM OOpOOITKY IpyHTY. B OpHOMY mIapi MOKa3HUKHA TBEPOCTI Ta MIUTBHOCTI CKJIa-
JCHHS IPYHTY Ha TEpiof CiBOM KYKYpYIO3U TaKOK TpPaHCHOPMYBATUCS il BILTHBOM
IHTEHCHBHOCTI OCHOBHOTO 0OPOOITKY 1 30epirajii BCTAHOBJICHI ONTHMAJIbHI TapaMeTpy
Ha piBHi 12,7-16,5 kr/cm? ta 1,18-1,24 r/cM?, BiamosigHo. MakcuMabHe YIMiTbHEHHS
IPYHTY crioctepiraiocs Ha GoHi no-till, Toxi sk Ha pOHI OpaHKK YOPHO3EMHU OYITH OUTBIIT
posnytreHnMu. Criocoou 00poOITKY IPYHTY HaOyBarOTh BCe O1IBIIOTO 3HAYCHHS B pETy-
JIOBaHHI TEMIIepaTypy IPYHTY y 3B’ S3Ky 3 ITI00aJLHUM MOTETUTIHHAM KJIiMaTy.

VYpoxkalHICTh 3epHa KyKYpYI3H 3MIHIOBAJIACS B OKPEMi POKH MPOBEICHHS TOJIbO-
BUX JIOCIIIIB 1 3aJie’kaa Bij] cmoco0iB OCHOBHOTO 00pOOITKY IpyHTY (Tabm. 2). Makcu-
MaJlbHa BpOXalHICTh 3epHa KyKypya3u 8,56 T/ra chopmyBanaca y 2021 poui BHACHiOK
HaAMOUIBII CIPUATINBUX TiIPOTEPMIYHUX MapaMeTpiB cTernoBoro kiimary. Ilpu nsomy
kimiMatnyHuid paxkrop 2021 poKy MO3UTUBHO BIUIMHYB Ha BCi CIIOCOOM OCHOBHOTO
00po0iTKy IpyHTY. MiHiManbHy BpoxaiiHicTs 4,92 T/ra 6yno orpumano B 2020 poti 3a
TexHONOTIi no-till yepe3 medinur Boaoro3zade3nedeHOCTi B MEPiof BereTalii KyKypy-
J34. B cepemHboMy 3a pOKHM JOCIIIKEHb MiHIMI3allis 0OpoOITKY IpyHTY MpH3Bea 110
HEIOOTPUMAaHHS BPOXKato. 3aBISKH ONTHMI3aMii arpoiznaHux, MOPPOoOIoIOTiuHUX Ta
OIOMETPUYHHX MMapaMeTpiB IPYHTY 3aJIeKHO BiJl CIIOCO0IB OCHOBHOTO OOPOOITKY Bij-
BaJIbHHUU TUTYT Ta YM3ENBHUH 00pOOITOK 3a0e3neumyii cTabiIbHy BPOXKAWHICTh 3epHA
KyKypya3H Ha piBHi 6,99—6,62 T/ra. 3a poku ZOCHIIKeHb IUCKOBUIT 00p0o6iTOK i no-till
perymsipHo BiacraBamu Ha 0,35-0,88 T/ra Bix 3epHOBOi MPORXYKTHBHOCTI KyKypYyI3H,
OTPHUMAHO] 3a TPAAULIITHOTO IHTEHCUBHOTO Ta YU3ENBbHOI0 0OPOOITKIB.

Tabnums 2
YpoxkaiiHicTh 3epHa KYKYpPYA3H 3aJ1€KHO Bi/l Pi3HHX c10C00iB 0CHOBHOIO
00po6iTKY IpyHTY, T/ra (cepenne 3a 2019-2021 pp., x = SD, n=8)

BpoxaiinicTs O6pobiTox (pakxTop B)
(daxTop A) opaHKa un3eIbHUI | AHCKOBHIi no-till

2019 6,59 +0,13° | 6,16+0,12% | 5,58 £0,12° | 5,44 +0,12¢
2020 5,83 +£0,12% | 5,37 +0,11¢ | 5,060,114 | 4,92+0,12%
2021 8,56+0,14* | 8,34+0,14° | 8,18+0,13* | 7,96+0,13%
Cepenust 6,99 6,62 6,27 6,11
HIP, 1/ra (p = 0,05)
i paxkrTopy A 0,09
st pakropy B 0,12
1t B3aemoxii AB 0,13

Ipumimka ons ecix mabnuys: ous. mabauyro 1.
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BpaxoByroun CBITOBY TECHAEHIIIO A0 MiHiMi3awuii o6pobiTky IpyHTY [4, 8], mpoa-
HAJII30BaHO €KOHOMIYHY €()eKTHBHICTh 3aCTOCYBaHHS BiJBAJIBHOTO TUTyTa, YA3EIBHOI
OpaHKH, AMCKYBaHHS Ta HYIHOBOTO OCHOBHOTO OOPOOITKY IPYHTY, SKi 3a0€3MedyIoTh
CTaOUIbHY BpOXaWHICTh 3epHa KyKypyA3W B yMoBax miBHigHOro Cremy YkpaiHu Ha
piBHI 6,11-6,99 T/ra BimnmosixHo 3 mpuOyTkoM 18126,0-20891,9 rpH/ra Ta peHTa0ETh-
HicTIO BUpoOHUITBA 3epHa 115,2-124,0% (Tabm. 3).

Tabmunsa 3
ExoHoMiYHi NOKa3HMKM BUPOLIYBAHHA KYKYPYA3H 3aJI€:KHO BiJ crocodiB
OCHOBHOTO0 00p0o0iTKY IpyHTY (B cepennsomy 3a 2019-2021 pp.)

Cnocio . Banosa |BupoOonuui| CooGiBap- Yncrumii Pisens,
. Bpoxaii- . . peHTa-
00podiTKy . BapTiCTh, | BUTPATH, TiCTh, npudyToK, .
HICTB, T/Ta 0eJIbHOCTI,
TPYHTY rpH/Ta rpH/ra TPH/T rpH/ra o
(1)
Opanka 6,99 37744.,0 16852,1 2411,1 20891,9 124,0
YuzensHuit 6,62 35747,6 16065,5 24282 19682,1 122,5
JuckoBuit 6,27 33858,0 15732,0 2509,4 18126,0 115,2
No-till 6,11 32994,5 14872,7 2432,5 18121,7 121,8

MaKchanLHy eKOHOMIUHY e(eKTHBHICTh BHPOIIYBaHHS KyKypyI3H 3abesmedye
3s10J1eBa OpaHKa BiBAIEHIM TUTYTOM [103-35 Ha mmbuny 23-25 cm. Lle BupaxxaeTbes
B HAWBUINOMY TOKa3HUKY piBHA peHTabenbHOCTi — 124,0%. HaifHnxuuii mokazHUK
piBHS peHTaOenbHOCTI OyB y BapiaHTi 3 TucKyBaHHAM Ha 10—12 cm i cranoBus 115,2%.

AHaii3 eKOHOMIUHOI e(eKTHBHOCTI BUPOOHHMIITBA 3epHA KYyKypyI3W IOKa3aB, L0
BUPOIYBaHHA KYKYPY/J3H € PEHTa0CIBHUM 33 YMOB CLIbCHKOTOCIIOAAPCHKOT0 BUPOOHH-
nrBa. OnTuMizaiis crmoco0iB 00poOITKY IPYHTY € 3alOpyKOr0 €()eKTHBHOTO BHPOOHH-
IITBA 3epHa KyKypyA3H. TaKMM YHHOM, BaXKJIIMBO TIPOBOINTH HAYKOBO-JOCIIAHI poOOTH
JUIL KOXHOI 30HM BHPOIIYBAaHHS, BPAaXxOBYIOUH ACOPTUMEHT TiOpHIiB, EKOJOTiuHi,
KIIIMaTH4Hi, TPYHTOBI YMOBH Ta PiBE€Hb PO3BHTKY CLIBCHKOTO TOCIIONAPCTBA B JaHIN
MICIIEBOCTI.

BucHoBku Ta npono3uuii. CrctemMa peryaoBaHHS IPOLYKTHUBHOCTI arpoIieHO31iB
KYKYpYII3H B CTEHOBil 30HI YKpaiHU Ma€ JOCTaTHbO IPYHTOBO-KIIMATHYHUX PECypCiB
JUis 3a0e3MeUeHHS BUCOKHMX BPOXKaiB I[i€] KYJIbTypH Ta EKOHOMIYHOTO €(DEKTY.

Y monapOBUX IOCIiAAaX BCTAHOBIICHO, IO MPHU 3arajibHiil Maci OpraHiyHUX PEUITOK
norniepeHrka 4,72 T/ra, 3a MOIUIEBOr0 00pOOITKY HaWOLIbIIIAa KOHIICHTPAIiS POCITHH-
HUX PEIlTOK MiIeHuli o3umoi (3,68 T/ra) cnocrepiranace y mapi rpyHty 20-30 cm.
MiniMizaniss 0CHOBHOTO 00pOOITKY IPYHTY CyIPOBOKYBaIacs 301MbIICHHSIM KOHIICH-
Tpatlii pocinuHHOI 6iomMacu o3uMoi mmenuti (3,14—4,58 1/ra) y Bepxabomy 0—10 cm
m1api rpyHTy.

3acTocyBaHHS Pi3HUX CIIOCOOIB OCHOBHOTO OOpOOITKY IPYHTY BIUIMBAE Ha BMICT
BOJIOTH B IPYHTI, TBEPAICTh Ta MIUIBHICTh CKIAICHHS TPYHTY MPOTATOM yCHOTO BETe-
TaliiHorO Mepiofy. 3 MiHiMi3ali€ro 0OpoOITKY IPYHTY Ta MEPEXOI0M Ha TEXHOJIOTIIO
no-till arpo¢i3n4Hi TOKa3HUKY NOT1PIIMIINCS.

B cepennboMy 3a poKH JOCTIIKEHb MiHIMATBHUNA 00POOITOK IPYHTY MPHU3BOAMB 110
HenoorpuManHs 0,37-0,88 1/ra Bpokaro MOPiBHSIHO 3 MOIUIEBUM 0OPOOITKOM.

BcranoBneHO €KOHOMIUHY €()eKTHBHICTD 3aCTOCYBaHHS OpPaHKH, YU3EIBHOTO, JTUC-
KOBOTO Ta HYJIbOBOTO OCHOBHOTO OOPOOITKY IPYHTY, sIKi 3a0€3MeuyoTh CTablIbHY BpO-
JKaMHICTh 3epHA KYKYpY/3U B yMOBax miBHigHOro Ctemy Ykpainu Ha piBHi 6,11-6,99 1/ra
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BiAmoBinHO 3 mpuOyTKOM 18126,0-20891,9 rpH/ra Ta peHTaOEIbHICTIO BUPOOHUIITBA
3epHa 115,2-124,0%.

Cucrema peryatoBaHHs NPOAYKTUBHOCTI arpoleHO31B KYKypyA3H B CTENOBiH 30HI
YKkpaiHu Ma€ JOCTaTHBO IPYHTOBO-KITIMAaTUYHUX PECYPCiB IS 3a0€3M1eUCHHS] BUCOKHX
BpOXKaiB II€T KYJIBTYPH.
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BMNNMB NOAO0-, CENEHOBMICHUX MPENAPATIB
TA BITAMIHY E HA BIATBOPHI AKOCTI BATbKIBCbKOIO CTAOA
AMNOHCbKUX MNEPENENIB

JTro6eHko O.I. — k.c.-2.H., doueHm,

douyeHm kaghedpu mexHornozili upobHUYUmMea ma rnepepobku
cinbcbkoaocrnodapchkoi npodykuii imeHi akademika B.I- Menuxa,
XepcoHcbkuli depxxasHuUll azpapHO-€KOHOMIYHUL yHisepcumem

Y ecmammi euxnadeno mamepian 3 axmyanbHux nUMans Woo0o 3ACMOCY8aAnHsA 1000-, cele-
HoeMmicHux npenapamie, simaminy E ma ix ennue Ha 6i0meopui AKocmi 6amMbKi6CbKUX cmao
AnoHcokux nepenenie. 110 wac inkybayii seyb SNOHCOKUX NEPENeNie 8adCIUUM € NOSHOYIHHA
20016715, KIHOHU0BOI0 JIAHKOI SKOI € MIKPO-, Makpoeiemenmu ma simaminu. Bimawin E gidiepae
8ACIUBY PONb Y PO3GUMKY eMOpioHa, Y neuinyi emOpiona Ha ni3Hix cmaodisax pocmy cnocmepi-
eaemuvcs sucokuil emicm gimaminy E, emicm o-mokogepony 6 neuinyi emOpionie 3SHauHo suujuil,
HIDIC Y nedinyi 0opociux ocobuH. Y neuinyi nepenensam emicm o-mokoghepony 3Ha4HO 30inbuLy-
embCsl 68 KiHYl emOpiocenesy i 00cs12ae MaKCUMANbHO20 PieHs y susedeHux nepenensm. Ilepui
06a mudicHie emicm simaminy E 6 3anuuixosomy i#coemry npomseom po3eumky emopionie nmuyi
BMEHULYEMBC OOHOYACHO 31 30IMbUEHHAM 11020 KIIbKOCMI 8 nevinyi, y U8e0eHUx nepeneisim
60% iioeo micmumbcs 6 sHcoemounomy mMiwiky, 15% — 6 neuinyi. Tpusanicms 0ocnioy — 5 micayis.
Koumponvna ma oocnioni epynu nmuyi 6yiu cpopmosami 3a Memooom ananoeie, GUPIGHAHUX 3d
JHCUBOIO MACOIO MA BIKOM, NIMUYS YMPUMYBATUCS 8 KAIMKAX, OCHOBHI napamempu ympumanHs
ma 200ieni nmuyi 8i0N08I0aIU 6CMaHO8IeHUM gumozam. ITi0 yac docnioy 6 KodcHiti epyni nmuyi
WOOCHHO BU3HAYCHO 8ANIOBULL 30ip Ma GUXIO IHKYOAYIUHUX S€Yb, WOMICAYSL — KIILKICMb S€Yb HA
NOYAMKOBY HECYUKYy, 8 MOMY HUCHi iHKyoayiunux. /[na eusnavenus inkyoayiinux akocmeil A€y
npomseom 5 0i6 y Kox#CHiU epyni 3ibpano iHKybayiini Aiys, wo 30epieanucsa 3a HOpMamueHUMU
ymosamu. IHKybayiio seyv, OiON02IYHUIL KOHMPOb 3a PO3GUMKOM eMOPIOHI6 30IICHEHO 32I0HO
3 pekomeHOayiamu, 06poOKy pe3yibmamie 00caioy nPo8e0eHo 32I0H0 3 3a2AlbHONPULIHAMUMU
MamemMamuyHuMy, OioMempUYHUMU MEMOoOaMy 3 GUSHAYEHHAM Kpumepilo OOCMOSIPHOCMI 3d
Cmobrooenmom. Busnaueno ennuse simaminy E, 1100y ma ceneny 6 xombikopmi 6amvKiecbko2o
cmada Ha 8iomeopni akocmi nmuyi. 36azavenuti payion npemikcom « Canbeogimy cnpusng nio-
suwennio 3annionenocmi (1,3%) i ugooumocmi aeys (1,8%), 61600y KoOHOEHYiliHO20 MOTOOHAKY
(2,1%).

Knrwowuosi cnosa: 1ioo, cenen, simamin E, npemixc, inKybayiiHi aiiys, 3aniioHeHicmy, Usio
MONOOHSKY.
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Liubenko O.1. The influence of iodine-, selenium-containing drugs and vitamin E on the
reproductive quality of the parent flock of Japanese quail

The article presents material on current issues regarding the use of iodine- and selenium-
containing preparations, vitamin E and their influence on the reproductive qualities of
parent flocks of Japanese quail. During the incubation of Japanese quail eggs, it is important
to provide complete nutrition, the key element of which are micro-, macro-elements and
vitamins. Vitamin E plays an important role in the development of the embryo, a high content
of vitamin E is observed in the liver of the embryo at the later stages of growth, the content
of a-tocopherol in the liver of embryos is much higher than in the liver of adults. In the liver
of quails, the content of a-tocopherol increases significantly at the end of embryogenesis
and reaches the maximum level in hatched quails. During the first two weeks, the content
of vitamin E in the residual yolk during the development of the bird’s embryos decreases
simultaneously with the increase in its amount in the liver, in hatched quails, 60% of it is
contained in the yolk sac, 15% — in the liver. The duration of the experiment is 5 months.
Control and research groups of birds were formed according to the method of analogs,
equalized by live weight and age, birds were kept in cages, the main parameters of keeping
and feeding birds met the established requirements. During the experiment, in each group of
birds, the gross collection and yield of hatching eggs was determined daily, and the number
of eggs per initial laying hen, including hatching eggs, was determined monthly. In order to
determine the hatching qualities of eggs, hatching eggs that were kept according to standard
conditions were collected for 5 days in each group. Incubation of eggs, biological control
of the development of embryos was carried out in accordance with the recommendations,
processing of the results of the experiment was carried out in accordance with generally
accepted mathematical and biometric methods with the determination of the reliability
criterion according to the Student. The influence of vitamin E, iodine and selenium in the
combined feed of the parent flock on the reproductive qualities of the bird was determined.
The diet enriched with the Salvovit premix contributed to an increase in fertilization (1.3%)
and hatchability of eggs (1.8%), hatching of condensed young (2.1%).

Key words: iodine, selenium, vitamin E, premix, hatching eggs, fertilization, breeding of
young.

ITocranoBka npo6jemu. Po3BeneHHs nepeneniB HaOylo AOCTATHBO IIMPOKOTO
PO3BHUTKY Ta 0a3y€ThCS Ha OCHOBI CyYacHHX HAYKOBHX JIOCIHI/DKEHb, PICT Ta PO3BHUTOK,
MOBE/IiHKa NepeneliB 3aJIeKUTD SIK BiJl TeHETUUHUX, KOPMOBUX (haKTOPiB, TaK 1 BiJl yMOB
BUPOIYBAaHHA Ta yTPUMaHHA, 6arato ()akTopiB BIUIMBAE Ha KOMIUICKTYBAaHHS OaThbKiB-
CBKOTO CTaJia TIeperelliB Ta MOAaJbINy 1X MPOIYKTHBHICT, ITiIBUIIICHHS PiBHS HECYUO-
CTi, IPUPOCTIB )KUBOI MaCH, BIKOM CTaT€BOI'0 A03PiBaHHA 1 PO3BUTKOM PENPOAYKTUBHUX
OpraHiB CaMIIiB Ta CaMOK, iHKyOaIliifHi SKOCTi s€nb. BIuB io10-, ceICHOBMICHHX Tpe-
napaTiB B KOMILIEKCI 3 BiTaMiHOM E Ta 1031 X BBEIEHHS IO OCHOBHOT'O PAIliOHY IOCHTh
CyIepewsnBi y TO/IBII MEperneiB, 3HauHy yBary norpedye 10CIiHKeHHs BIUIMBY 3a3Ha-
YEeHUX IIperapariB Ha BiATBOPHI AKOCTi OATBKIBCHKOTO CTama. Y 3B’SI3KY 3 UM OJHIEIO
3 aKTyaJbHUX MPOOJIEM € BH3HAUYCHHS PaliOHaJbHUX 103 BBEICHHS IpenapariB Hoanx
KaJito, cesieHy Ta BiTaMmiHy E y pamioH 0aThKiBCBKOrO cTaja SMOHCHKOTO IEeperena,
pIICHHS SKOI HO3BOJMTH €(EKTUBHINIC BHKOPHCTOBYBAaTH I'€HETHYHHUM X IOTEHIia,
MiABUIIUTY MPOAYKTHUBHICTD 1 CTPOKH iX BUKOPUCTAHHS, PalliOHAJIbHIIIEC BUKOPHCTOBY-
BaTU KOPMOBY 0a3y, MiJBUIUTHU BiITBOPHI SKOCTi OaThKiBCHKOTO CTAAA.

OTKe, TOKpAIICHHS BiITBOPHHUX SKOCTEH OAThKIBCHKOTO CTaJia SIIOHCHKHX Tepere-
JIB € aKTyaJbHUM NHTAaHHAM, HOCIIIDKCHHS BIUIMBY HOIY, celieHy Ta Bitraminy E Ha
BUXiJ 1HKyOaliHUX A€1lb, 3aTUTITHEHICTh Ta BUBIJ MOJIOAHAKY € JOAAaTKOBUM ILISIXOM
MoJINIIeHHS e(EeKTUBHOCTI BUPOOHUIITBA TPOIYKIIii ITepeTieTiBHHUIITBA.

AHaJji3 ocTaHHIX JoCaikeHb i myOaikamii. AHanmiz JiTepaTypHUX TaHHX PO
BIUIUB DPI3HUX UYUHHUKIB Ha TPOAYKTHBHI SIKOCTi SIMOHCBKUX IEPEHeNiB J03BOJISIE
3pOOUTH BHCHOBOK, IIIOJI0 TEMEPIIIHROTO Yacy B JIITEPATypl € CynepedsvBi BiIOMO-
CTI TIPO JI03W BBEJACHHS IMpeENapatiB Hoidy, celieHy Ta BitaMiny E B paiioH moroiis’s
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0aThKiBCHKOTO CTajia Ta iX BIUIMB Ha BIIITBOPHI SKOCTi, TOMY JOCHIJIKEHHS B IIbOMY
HAIPSIMKY € aKTyaJTbHUMH.

HayxoBumu pociipkeHHssMH OyIl0 TIOBEACHO, 1110 BiTaMiH E Bifirpae BaXXJIMBY poiib
y miaTpuMIi QYHKIIH opradisMy Ta penpoayKTHBHOI 3HaTHOCTI y O1MbIIOCT] BUIIB TBa-
puH [2, 7]. oBeaeHo 1o came BitaMiH E cTUMyroe Bech MeTabO0Ii3M MTHUIT, BKITFOYA-
104U O1IKOBHH, BYIJIEBOIHUI, ®KUPOBHIA, MiHEpalbHUN Ta BOAHUN OOMiH, HOpMaIi3ye
po6OTy M’30BO1 Ta HEPBOBOI TKAHWHU 1 MiBUIIY€ IMYHITET, e(inuT BiTaMiHy cIpu-
YUHsIE MPOOJIEeMH 3 BiITBOPEHHSM NTUIll. BiTamin E Binmirpae BaxiuBy poyib B opra-
HI3MI ITHII, BKIIOYA0YHU Tpoliec (pOpMyBaHHS SI€1lb, 3aILTiTHEHHS S€Ib, BUBOIUMICTb,
PYXJIUBICTh CIIEPMATO301/MiB, MIBUAKICTh 3alUTiIHEHHS Ta MOCTHATAJIBLHUH PICT, HOTO
OCHOBHA (DyHKIIis TIoJIsiTae B iHTiOyBaHHI YyTBOPEHHS aKTUBHUX ()OPM KHCHIO B KIIITH-
Hax 1 TkaHuHax [1, 9].

Jedinnt BiTaminy E npu3BoanTs 10 BUCOKOT CMEPTHOCTI eMOPIOHIB y HepIlli YOTHPH
JIHI TTCIIs 1HKyOarii se€rb. Y MOJIOIHIKA Kype PO3BHBAETHCS CHIIe(aTIoMaIAIis, CKCY-
JaTHBHA XBOpOOa, JereHeparisi sS€YHUKIB, CTaTeBa CTEPUJIbHICTh, KPOBOBHIMBHU IMij
KpWJIaMH, JIeTeHEePaTHBHI 3MiHH B CKEJICTHUX 1 CEPIEBHUX M s3aX (JIeiikoMiomnaris), mif-
BHUIIICHA MPOHUKHICTH 1 BPa3JIMBICTh KaniyisApiB. Bitamin E 3axuiiiae iHIIi >XHPOPO3YHHHI
BiTaMiHU BiJl OKHUCJIEHHS, 3a100irac OKMCIEHHIO BiTaMiHy A 1 IO3UTUBHO BIUIMBA€ Ha
HOro HAKONWYEHHS B TEYiHI, Aif BiTaMiHy E MOCHIIIOETBCS B MPUCYTHOCTI iHIIHX
MO)KABHUX PEYOBUH-aHTHOKCUAAHTIB, BiTaMiH C 3HAYHO MOCHITIOE HOTO 3aXHCHY Iito.

®daxTopoMm, IO MiJABHUINYE MOTpeOdy opraHi3My NTULI y BiTamiHi E, € miaBuieHe
CTHIOKMBAHHS MONTIHEHACHIEHUX JKUPHUX KHCIOT, SIKi MICTATBCS B TOCTATHIN KiJBKOCTI
B pamioHax 3 BUCOKUM BMicTOM Oinka. Biramin E — nyske BaKIMBUH 1HTPEHi€HT, SIKHIA
4acTO MICTUThCA B IPEeMiKcax Ta KOpMax JUId MTHIIl; HOTo BIEPIE BUILIHIN 3 POPOC-
JIoTO 3epHa mieHwuli B 1936 porii i moyann BUKOPUCTOBYBATH B KopMax Jutst ntuil. Lle
AKTUBHHUIM aHTHOKCHIAHT 1 HEWTpai3aTop BUTBHUX paJWKaiB, BUTbHI PaaUKaIA — L€
MOMIKO/PKCHI MOJICKYITH Ta 10HU Pi3HUX PEUOBHUH, SIKi € HEOE3MEUHUMHU AT KIITHH 1 TKa-
HUH opraHi3my. Biramin E natoTh yciM Bugam NTHIN, 3aBASKH CBOIM aHTHOKCHJIAHTHUM
BIIACTHBOCTSIM BiTaMiH E MO3UTHBHO BIUIMBA€E Ha SIKICTh M’scCa, TOMY HOTO BUKOPUCTO-
BYIOTH y BIITOAIBEIbHUX PaIlioHaxX Kypyar- -Opoiinepis [7].

s mominmenHs (bepTI/mLHOCTl BiTaMiH E mmMpoOKo BUKOPHUCTOBYETHCS B pauloHax
0aTHKIBCHKOI CTAJ] MITHIII Ta OTPUMAHHS SIKICHUX 1HKYyOaliHHUX €I, KOPUCTH BITAMIHY
E HaykoBo Jl0BefieHa, i HOT0 BUKOPUCTAHHS € BKIMBUM JJIs1 YCHIIIIHOTO NTaXiBHUIITBA.

IMocranoBka 3aBaaHHs. J{OCITiIKEHHS MPOBEICHO 3 METOIO0 BU3HAYCHHS BILIUBY
npemnapariB Hoxy, ceneHy Ta BiTamiHy E B ckiaai palioHiB /i 0aTbKiBCHKOIO CTajaa
STIOHCHKOTO TIeperiesia Ha BiITBOPHI SIKOCTI MTHUII.

Marepian i MeToau nocaimkenb. KoMekTyBaHHsS 0aThKiBCHKOTO CTaa MTHII, SK
TPaBHIIO, OB’ A3aHe 3 EPEMIILIEHHSM ii B HOBI YMOBH JKHTTS, IO BUKIIKAE y Hei cTpec,
BiJl CTYIIEHS SIKOTO 3aJIC)KHUTh Y MOJAIBIIOMY CTaH i HpO}Z[yKTI/IBHICTI) rruii. [TisHanHs
KPUTHIHUX (1)a3 PO3BHUTKY — KITIOYOBA MO3HUILS IS PO3YMIiHHS npouecm pocrty i po3-
BUTKY opraHizmy. OpraHizm Ha KOXXHOMY €TaIll pO3BUTKY HE pealli3ye BCiX CBOIX MOX-
JMBOCTEH, 3alpOrpaMOBaHUX B TEHOTHIII, TOMY LIIECHPSIMOBaHi, po3yMHi Aii Ha opra-
HI3M y KpUTHYHI (ha3u pO3BUTKY JOMOMOKYTh MPUCKOPUTH PEaTi3allifo MOXKINBOCTEH
Oprasi3my.

ITizHanHS TepMiHIB KpUTHYHHX (pa3 pO3BUTKY HEOOXiAHI AT MPaKTHYHOI 300TeXHil
1 BeTepUHApii, MPOTHO3YBaHHS PO3BUTKY 1 pocty TBapuH |1, 3]. [Ipu KoMIUTeKTyBaHHI
0aThKiBCHKOIO CTa/1a eperesiB, Heo0X1JHO BpaXxOByBaTH HE TUILKH OCHOBHI €KCTep €pHi
MOKa3HUKH, XHUBY Macy Ta HECYydiCTbh, a i HEMPSMIi — BIK ITHUII TP 3HECEHHI MEPIIOro
STATISA, TOCATHEHHI 25- 1 50%-01 HecydoCTi, Tak K IIi TIOKa3HUKHW 3aJIeKaTh OIUH Bij
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OJTHOTO 1 BU3HAYAIOTh CTaTEBOIO 3pUICTh NTHUIl. € peKoMeH anii KOMIIEKTyBaTH 0aTh-
KiBCBKE CTaJI0 TIeperelliB HaBiTh B 3-MICSYHOMY Billi. 3yCTpIYarOThCs DKEpena, B SIKUX
BKa3yIOTh BIK IE€pernesiB Npu KOMIUIEKTYBaHHi ctafa 6 1 7 ThxHiB [2, 5].

Psn mocnimkens mokasany, mo 3 35- 10 42-1eHHOTo BiKy Maca CiM’STHUKIB y Tiepe-
TMeJTiB 301bIIMIACS B 24 pasH, a S€YHHKIB Y TIepeniiok — B 96,8 pasu [8]. V miteparypi
€ BIJIOMOCTI, IO MiATBEP/PKYIOTH IIi JIaHi 100 SAMOHCHKUX TeperneniB. BueHi Takox
BCTAaHOBUJIH, 1110 AMHaMiKa kuBoi Macu 145 camiiB i 149 caMOK 70 5-1 THXKHEBOTO BiKY
1 BCTAaHOBJICHO, IIIO JIO 3-TH>KHEBOTO BiKY IHTCHCHBHICTh POCTY y NTaXiB 000X craren
Oyna mpubIM3HO OJHAKOBOIO, MPOTITroM 4-0ro, 0COOIUBO, 5-0Tr0 THUKHIB JKUTTA. Y Billl
4 THXHIB — Maca niepenelniB ctaHoBuiIa 80% Macu JOpOoCnX iHIAUBIAYyMiB [4].

B Hammx JochiKeHHSX KOMILUICKTYBaHHS OaThbKiBCHKOTO CTalla MEPeniioK 3.ik-
CHIOBAJIM Y O-TIXKHEBOMY Billi, TEXHOJIOT14HI TapaMeTpH yTPUMaHHA Oy OTHAKOBUMU
JUTSL ycix rpyn gociiay y mexax Hopm BHTII — 94 (BimoM4i HOpMH TEXHOJIOTIYHOTO
npoektyBaHHs 1994 p.). [omins mepemneniB y nepiof J0CHiay 3miicHIOBanIacs KoMOi-
KOpMOM, 30aJJaHCOBaHUM 32 OCHOBHUMH IOXKMBHUMH Ta 010J0T1YHO-aKTUBHUM PEUO-
BHUHAM Y BiATIOBITHOCTI 3 BIKOBUMH HOPMaMH.

Pyx morois’st 0aThKIiBCHKOTO CTaj1a EPEHIOK TPOBOIMIM BUXOIIUH 13 (PaKTHUHUX
JaHUX 30epeKeHHs TOToJiB S NTUL 3a MUHYIUH 2023 piK 1 KEPyIOUUCh OPIEHTOBHUM
po3moaioM BUOpaKyBaHb MOToIiB s iepernedniB [2]. CepemHbOMICSYHE 1 CepeTHbOPIYHE
TIOTOJIIB’ ST pO3paXOBYBAIM Yepe3 cepeaHboapudmMeTnyny. Bamose BI/Ip06HI/I]_ITBO nepe-
TMETMHHUX A€l PO3PAXyBaH KEPYIOUHUCh MPOBEICHUM PYyXOM MOTOoNiB A mTULi 1 (ak-
TUYHOIO CEePEeIHBOMICIYHOIO HeCydicTro mepemnijok 3a 2023 pik. [loromis’s GarbkiB-
CBKOTO CTaJia BU3HAYMIN NOTPEOO0IO B IHKYyOAIHHIX SHISIX 1 BHXOJOM IUIEMIHHUX SE€Ib.
CrareBe CHiBBIJHOIICHHS CaMIIiB 0 CAMOK CTaHOBHUTH 1:3. BuBeneHHS MOJOAHAKY —
MOKa3HUK, SIKMH BU3HAYAETHCS BiTHOIICHHSM YHCIIa BUBEICHOTO MOJIOAHSKY 0 YHCIIA
3aILTITHEHUX S€Ib, Y BIICOTKAX.

Ha mowatky mocinimy, o TpUBaB II'SITh MicCsMiB, AochiaHi rpymu (mo 160 romis
y KOXHii) Oynu copMOBaHi 3a METOIOM aHAJIOTIB i3 MTHUIl, BUPIBHAHOI 32 YKHUBOIO
Macow B 42-IeHHOMY Billi, OCHOBHI MapaMeTpH YTPUMAaHHS 1 TOMIBII BiAOBigaIN
BcTaHOBJIeHUM BuMorawm [ 10, 11]. [ITumi qocnigHuxX rpyn JoAaTKOBO JaBany BitaMmiH E
Ta CelieH y BUIVISIIII CENICHITY HATPIIO 3TiIHO 3 BUINEHABEIECHOI CXEMOIO, IT’sTa Ipyra
orpumyBaia npemikc «CanbBaBiTy. OOpOOKY pe3yabTaTiB MIPOBOAMIM MaTeMaTUYHUMU
1 O1OMETPHUYHIMHU METOIaMHU 3 BU3HAUECHHAM KPUTEPII0 JOCTOBIPHOCTI 32 CTHIOJICHTOM.

Bukian ocHoBHOro marepiaiy mociigxenHs. JlocimimpkenHs Oy mpoBencH] Ha
MOTOJIIB’ T AMOHCHKUX MEPETENiB, ITUIIS YyTPUMYBaIacs B yMOBaxX (pepMepChKUX TOCIIO-
JapctB XepcoHChKoi obnacTi (Tabm. 1).

[TingBuIIeHni BMICT METiIOHIHY 3armo0irae po3KILOBYBaHHIO Ta JIO3BOJISE TOKpa-
IIUTH J:(o6ipHe sine. Bitamin C ta Mardii HiZ[BI/I].L[y}OTB OHipHiCTL JI0 3aXBOPIOBAHb
i crpecis, CTHMYJTIOIOTh lMyHHy CUCTEMY, opraH13M OTHUI HE 3IATHUNA CaMOCTIHHO
CHHTE3yBaTH BiTaMiHH Ta aMiHOKHCIIOTH B KUIBKOCTSIX, HOCTATHIX Ui BUCOKOI IpO-
JYKTHUBHOCTI, BIH Ma€ OTPUMYBaTHu Bce MOTPiOHE 3 KOpMOM. Y Tepiol BiAKIAIaHHS
S€Ib BITAMiHHO-MiHEpaJIbHA TOMIBIIS MEPEMeliB-HECYUOK iICTOTHO BIIMBAE HE TLIBKH
Ha 37I0POB’S MTHIII, aJie 1 Ha KUIBKICTh Ta SIKICTh S€Ih Ta BIATBOPHI SKOCTI, MOKPAILY€E
AKICTh 1HKYOALIMHUX SI€Lb.

AHaJi3 TaHUX JOCIHIHKEHb MI0Ka3aB, 1[0 BUKOPUCTAHHS HO/10-, CEICHOBMICHHX TIpe-
napaTiB B KOMILIEKCI 3 BiTaMiHOM E 117151 TorosiiB’ st 6aTbKiBCHKOTO CTaza JIIsi OTPUMAHHS
AKICHUX 1HKyOal[ifHUX S€lb IEBHUM YHHOM BIUIMHYJIO Ha MiJBUILEHHS PiBHS HECY4O-
CTi Ta BiITBOPHI SKOCTI, IiIBUIIIUBCS BHBiJI MOJIOTHSKY.
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Tabmuis 1
Cxema qociiny 1010 BUKOPUCTAHHS Mpenaparis iony, cejeHy Ha Bitaminy E
Crnocio .
. . Tepmin
KinbkicTs 32CTOCYBAHHS /lo3u BBeIeHHS
I'pyna . . BHKOPHCTAHHS
roJiiB iony, ceneny, npenapary penana
BiTaminy E penapaty
1 xoHTpOJIbHA 160 ) ) )
rpyna (1209+403)

2 pgociigHa 160 3 KOPMOM Ha IPOTs3i BCHOTO
rpyma (1209+403) (foxuya Kairo) > 1/ 100 xr xopmy nepioay HecydoCTi
. 51/ 100 kr .

3 gocaigHa 160 3 KOPMOM xopvy-+ (0,3Mr/xr) Ha MPOTSI31 BCHOTO
rpymna (1202+403) | (Homup xamiro+ Se) pMYy Se’ nepioy HECy4OoCTi

5 KODMOM 51/ 100 kr KOpMY
4 nocnigHa 160 . PM +(0,3mr/kr) Se + | Ha npoTsA3i BCHOTO
(fomun kamiro+ Se+ . . . .
rpymna (1209+403) sitamin E) BiTamiH E Hepiofly HECYUOCTI
(25 mr/xr)
5 mocigHa 160 3 KOpMOM 100 r/ 10 xr Ha IPOT#3i BCHOrO
rpymna (1202+403) ' MPEMIKC KOpMY nepioy HECy4OoCTi
«CanbBaBiT»

Ha inkyOariiiHi SKOCTI SI€1b BIUTUBAIOTh: CIIaJKOBICTh, BiK, 31I0pOB’S MTHIIi, CIIiBBi/I-
HOIIICHHS B CTaJli CAMIIiB 1 CAMOK, PiBEHb TOMIBIII i yTPUMAaHHS, BETEPHHAPHOCAHITapHI
YMOBH, 30ip, COPTYBAHHS, TPAHCTIOPTYBAHHS ACILb, yMOBH 30epexeHHs 1X 10 1HKyOarii.
Ha BMBOIMMICTh BILIMBAIOTh TPH IPYIH YHHHHUKIB: (baKTopH PenpOmyKIIii (reHeTHKa
BiK IITHIIi, CE30HHICTP 1 TOMIBIIA), YUHHIKH, ITOB’s3aHi 13 AUISIMH (SIKICTB S€Ib | TEPMIHA
ix 30epiraHHs, 3aIUTiHEHHs SHICKIITHHN Ta PO3BUTOK eMOPIOHY), a TaKOXK (pakTopH
iHKyOaTopa (TemIieparypa, BiTHOCHA BOJIOTICTh, KOHIICHTpALiSl JBOOKHCY BYIJICIIO,
BEHTHJIALISA, IOBEPTAHHSI JIOTKIB 13 SHIIMH, OXOJIOJUKCHHS 1 TirieHa). BUBOTUMICTD,
B TIEBHIN Mipi, 3aJIEKUTh BiJl CIIAJIKOBOCTI, 115l 3aJIEXKHICTh KOJIUBAETHCS B MEXax Bija 3
10 20% [3].

JlaHi pe3ynbTariB iHKyOAaIlil €l MepernetiB MPY BUKOPUCTAHHI NIpenapaTiB pi3HOTO
CKJIaJy HaBelIeHO B Tabmuui 2, 3.

BuxopucTtaHHs B TOAIBII TIepeneliB Homo- Ta CEICHOBMICHHUX TpenapariB B KOMII-
nekci 3 BiraminoM E Ta 3actocyBanHs npeMikcy «CaibBaBiT» IMO3UTUBHO BIUIHBAE HA
AKICTh 1HKyOaIlifHUX sS€llb Ta BUBIJ MOJIOMHSKY, SIKMi ckiagae 61,7-66,1%, mo Ha
5,4% Oinbpiie, HXK Y KOHTPOJIBHIH IpyTIi.

Hatikpamuii pe3ynprar 3a MOKa3HUKOM BHBOIY MOJOAHSAKY OAEPIKAHO y II'STid
JOCHiAHIM Tpymi, Ae 3acTocoByBaBcs mpemikc «CanbBaBiTy. Ilpemike miast meperne-
JB-HECYYOK PO3pOOICHUI 3 ypaxyBaHHIM MOTPeO y 0i0NIOTIYHO-aKTHBHUX PEUOBH-
HaX OpraHi3My mepeneniB. BiH MiCTHTh TOBHUI KOMIUIEKC BITaMiHIB i MiHEpaJIbHUX
pEYOBUH, HEOOX1THUX AJIA MATPUMKH MIITHOTO 3I0pOB’Sl i BUCOKOT HECYUOCTi mepe-
MIJIOK, a TAKOXK Ma€ 1Ty HU3KY TepeBar, peTelibHO IMiTiOpaHe CIiBBIAHONMICHHS MiX
BiTaminamu A, D,, Ta E, mo cripusie kpamiii Hecyqocti. JIo ckiaay npemikcy Takox
BKJIIOYCHI HE3aMiHHI aMiHOKUCJIOTH — METIOHIH Ta Ji3WH, sIKi € HaWOimbII aedinut-
HUMH B POCIMHHHX KOpMax Ta, BOZHOYAC, HAfHEOOXiMHIMMMHU T GaThKiBCHKOTO
cTaja rmepenenis.
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Ha mowatky mocimimy, o TpUBaB II'SITh MicCsMiB, AociimHi rpymu (mo 160 romis
y KOXHii) Oy copMOBaHi 3a METOIIOM aHAJIOTIB i3 MTHIl, BUPIBHAHOI 32 YKHBOIO
Macoro B 42-7€HHOMY Billi, OCHOBHI MapaMeTpH yTPUMaHHS 1 TO/IBIII BiJTIOB11aJii BCTa-
HOBJIeHUM BuMoram [4]. IITuii AocaiIHuX TPy A0AaTKOBO JaBaiu BiTamiH E Ta cenen
Y BHIVISII CEJICHITY HATPIIO 3TiHO 3 BHINCHABEICHOIO cxeMoro. OOpoOKy pe3ynbTariB
MIPOBOJMIIN MaTEeMAaTHUYHUMK 1 OIOMETPHYHHUMH METOJAMH 3 BU3HAUCHHSIM KPHUTEPIIO
JIOCTOBIPHOCTI 32 CTBIOZICHTOM.

[TpoBeaeHUMU TOCITIPKEHHSIME BCTAHOBIICHO, 1110 HE3aJIS)KHO Bl piBHA BiTaMiHy E
y pamioHi OaThKiBCHKOTO TOTONIB’Sl BMICT 3arajbHUX JIMiAIB Ta 3arajibHOTO OlIKa
B JKOBTKY iHKYOaIlifHUX SI€Ib CTAHOBUTH BiAMOBiAHO 54,2-55,6 1 133-134 mr/r. OTxe,
JloJlaTKOBe BBeJIcHHS BiTaMiny E y 1031 30 r/T 10CTOBIpHO HE BIUIMBAE HA BMICT TaHUX
PCUOBHH y SE€YHOMY JKOBTKY MepereriB.

Tabmwst 2
IIponyKTHUBHICTH ANOHCHKUX Nepenijiok 0aTbKiBCHKOI0 CTaja
I'pymu
MMoka3zHuk

1 2 3 4 >
Hecydicts Ha
TI0YaTKOBY 63,7 67,4 70,6 77,0 79,0
HECYUKY, LIT.:
— BCBOI'O
— 3a MicsLb 18,180,890 | 192+0,64° | 21,1+0,89" | 234+0,80° | 24,5+0,80"
Hecyuicts
Ha CepeTHIO 80,8 843 86,7 97,6 98,3
HECYUKY, IIT.:
—BCHOI'O
3a Micsun 20,101,177 | 2142093 | 24,4+1,40™ | 22,9+0,77" | 23,1+0,73"
IHTEHCHBHICTE | o6 69,3 90 | 71,4043,08" | 74,44+4,15" | 81,252,14" | 81.44+2,14"
Hecy4ocTi,%
TV — 11,56:0,05" | 12,1420,06™ | 13,01£0,08™ | 13,01+0,09" | 12,89+0,09"
BHTPATH KOPMY: 1 484.40,027 {0.42040.217 | 0,418£0,020 [0,395+0,036™ | 0.418+0,056™
—Ha 10 sterp, kT

** P<0,05; *** P<0,001 nopisHsno 3 1-10 epynoio

TToTpeOu ntut y BiTamiHi E He MOBHICTIO 3310BOJIBHSIOTHCS Y€pPe3 HU3bKUN BMiCTOM
HOTO0 y 36pHOBHX CyMilllaX, TOMY JI0 CKJIaJy KOMOIKOPMIB JUIS IITHIII BKIFOYAOTh T'apaH-
ToBaHi 100aBkH BiTamiHy E. 3rifHo 31 cTaHnapTaMu AMepuKaHCHKOT HayKoBOT paju [5],
norpeba y BiTamini E uia kypel-Hecy4ok ctaHOBUTE 5—10 MI/KT, KypuaT-OpoiinepiB —
10 MI/KT, @ IPOMHUCIIOBHX 1 IJIEMIHHUX Kypeil — BiamoBixHO 5 1 10 MI/Kr BiIHOBiIHO.
[Torpeda y BiTamiHi E aiis iHIUKIB Ta IPOMUCIOBUX 1HAMKIB CTAHOBHUTH 10—12 MI/KT,
a JuIs IeMiHHuX iHIuKiB — 25 Mr/kr. [lotpeba y Bitamini E aiis srmoHChKHX niepereniB
CTaHOBUTH 12 MI/KT 1 25 MI/KT 7S IJIEMIHHHAX TIEPETIeiB.

Tak, BBeleHHSIM IperapariB WOMy Ta celieHy 3 BiTaMiHOM E croctepiranoch mif-
BUIICHHS HECYYOCTi Ha CEpelHI0 Mepemniyiky jume y 3-i Ta 4-i AoCHiIHuX Tpynax
B 1,2-1,9 paza, — Ha 6,8—17,6%, Buxony seunoi macu — Ha 38—69%. IIpuuomy 3a Bech
nepioN AOCTiy HaOUIBII BUCOKY HECYYiCTh MaJM TMEPEHiIKH 5-1 JOCHITHOI TpyIH,
B KOpMI AKX BBOAMIHN 1%.
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Ta6muig 3
Pe3ynbTaTn inky6aunii JocaigfHuX rpyn npu BUKOpHUCTAaHi iloxo-,
ceJIeHOBMiCHUX npenaparis Ta Bitaminy E
I'pynn
IToka3znuk 1 2 3 4 5
IIT. % INT. % IIT. % IIT. % IIT. %
3aKknazeHo seub 392 | 100 | 392 | 100 | 392 | 100 | 392 | 100 | 392 | 100
ileBeﬂeHOM"“"HH”Ky’ 238 | 60,7 | 243 | 60,7 | 245 | 60,7 | 256 | 65,3 | 259 | 66,1
Bigxonu inky6anii 154 | 393 | 154 | 39,3 | 154 | 39,3 | 136 | 34,7 | 133 | 339

B TOMY YHCIIi:

. . 72 | 184 | 70 | 184 | 71 | 184 | 69 | 18,1 | 71 | 18,1
He3arlliAHeH]

KpOB’STHE KiJIbIIC 18 4,6 18 4,6 18 4,6 12 3,1 13 33
3aBMepIIi 10 2,5 10 2,5 10 2,5 9 2,3 7 1,8
3aJIOXJIMKH 54 (13,8 | 54 | 13,8 54 | 13,8 | 44 | 11,2 | 42 | 10,7

Tak, BBeleHHSM IpenapariB HOooy Ta celeHy 3 BiTamiHoM E croctepiranoch mifa-
BUIICHHS HECY4YOCTi Ha CEPEAHIO MEepeniiKy aume y 3-if Ta 4-i JocHimHuX rpyrax
B 1,2-1,9 paza, — Ha 6,8—17,6%, Buxony sieanoi macu — Ha 38—69%.

IIpuuoMy 3a Bech mepiof AOCIITYy HaOUIBLI BHCOKY HECYUICTh Malld HEepeniKu
3-i JoCiIHOI TPyIH, B KOPMI SIKHX PiBEHb CHPOTO MPOTEiHy Ta 0OMiHHOI eHeprii cTaHo-
BHUB BiInoBigHO 24% Ta 1,30 MJIx y 100 .

OpHak YMHHI HOPMH 3TOJIOBYBaHHS >KUPOPO3YMHHUX BiTaMiHiB, BKJIIOUAIOUU BiTa-
MiH E, nTrIii noTpeOyioTh KOPUTYBaHHS Yy 3B SI3KY 3 ITiABUIIIEHUM METa00JIi3MOM B Opra-
HI3MI MITHI, Yepe3 Te, M0 TeHEeTUYHHUI IMOTEHITiaT ITHII 3HAYHO 3MIHUBCS 32 OCTAaHHI
POKH, BICOKA HECYYiCTh Cy4acHHUX KPOCIB Kypel, BUCOKI OKa3HUKU KOHBEPCii KopMy
y Kyp4aT-OpoinepiB BUMararoTh KOPUTYBaHHS PalioHiB IS KUPOPO3UMHHHX BiTaMi-
HiB, BKIItovatoun BiTamiH E. CrioxvBaHHS BITaMiHIB HA OJUHHMINIO MPOIYKINI 3HAYHO
3HUXKYETHCS, I Kypeil-HeCyuoK croKMBaHHA BiTaMiHy E Ha omgHe giille, 3HECeHe 3a
pik, craHoBUTH Ha 1% MeHmIe, [t OpoiiiepiB piuHe CroXUBaHHS BiTaMiHy E 3HMKY-
erbest Ha 0,8%, a y innukiB — Ha 0,6% Ha KiJIorpaM IpUpOCTy MacH Tija.

BucHoBku. Buxonsuu 3 Bullle 3a3HAYEHOTO BUBiJ JOOOBOTO MOJIOAHAKY 30UIBIIY-
€Thcst Ha 21 TOMOBY, IO cripHsie 301mbIIeHHI0 MpHOyTKy Ha 284,00 TpH 1 MiIBUIICHHIO
peHTabebHOCTI BUPOOHHUIITBA T000BOTO MOJIOAHSKY IepenemiB Ha 15,43%. Y3arais-
HIOIOUM aHalli3 eKOHOMIUHOi e(pPeKTHBHOCTI BHKOPUCTaHHSA HOJO-, CEICHOHOBMICHUX
IpernapariB B KOMIUIEKCI 3 BiTamiHOM E mpu oTpuMaHHI SKICHHX 1HKYOAmiifHUX SI€llb
MepeTeTiBHANTBA, MOXHA 3pOOUTH BHCHOBOK, IIIO CaMme IIi Ipenapard Jal0Th MOXKIIH-
BIiCTh MiJBUIIUTH BiATBOPHI MOKA3HUKH MEPETIENIB SMOHCHKOT MTOPOJIH.
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KOPMOBA BE3MNEKA: KOHTPOJIb AKOCTI TA CTAHOAPTHU
B KOPMOBUPOBHULTBI

Pe3HiyeHko B.I1. — k.c.-2.H.,

doueHm kaghedpu 3azanbHO20 3emiepobecmea,
LleHmparibHOyKpaiHCbKul HayjioHanbHUl mexHiyHUl yHisepcumem
KopHiveea I'.l. — acucmeHm kaghedpu 3azanbHo20 3emnepobemea,
LienmparnbHoyKkpaiHCcbKul HauioHanbHUl mexHidHul yHigepcumem

Cmamms 8U3HAYAE BANCIUBICIL KOMNLEKCHO20 Ni0X00y 00 3abe3nedeHHs Oe3neKku Kopmie
Y azponpomMuciosomy cekmopi. YV ceimi, 0e numarnus 300p08’s meapur ma 6e3neKu Xapuoeux
NPOOYKMI8 O/ HOOUHU 3HAXOOSAMbCA HA NEPEeOHbOMY NJIAHI, 8ANCIUBICMb BUCOKUX CIAHOAD-
mie y eupoOHUYmMEi KopMie He Modice Oymu nepeoyinena. JJOCIiOHNCeHHs: CNPAMOBAHE HA 800-
CKOHALEHHSL CUCMEMU YNPAGIIHHS SIKICHIO KOPMIG 3 Memow NiOSUUEHHS NPOOYKMUBHOCME MaA
CMITIKOCMI a2PONPOMUCTIOB020 CEKMOPY, 3a0e3neuents 300po8 s Meapur ma 6e3nexu Xapuosux
npodykmie. B pobomi nposedeno enuboxkuli ananiz nomouHo2o0 cmany KOHMpOAO AKOCMI Kop-
Mi8, 3 0cODNUBUM POKYCOM HA BUKIUKU, NO8 A3AHI 3 KOHMPOLEM HAABHOCHT WIKIOIUBUX PEHOBUH,
MaKux K MIKOMOKCUHU Ma NeCmuyuoy, a maxodc Ha HeobXionicmy 3abe3neyens 30a1anco-
8aH020 Xapuyeanns meaput. Memorw 00CiOJNCeHHA € OyiHKa GNAUGY MINCHAPOOHUX MA HAYi-
oHanbHux cmanoapmie, makux axk ISO ma HACCP, na axicmb ma 0e3nexy KopMosux npooyk-
mis. Cmanoapmu 6idicparoms Kaio4o8y poib Y 6CIAHOGIEHHI MIHIMATLHO NPURYCIUMUX DIGHI6
NOMEHYITIHO WKIOTUBUX PEUOBUH T pe2yNI08AHHI NPOYecieé UPOOHUYMEA, 30epieants, ma mpaH-
cnopmyeants kopmie. Haykoge 00caioxiceHHs: MaKoic 30cepedrcyeEmovcsi Ha 3HAYeHHT IHHO8aYill
ma 0ocuioxcenb y cghepi nioguuyerus: kKopmogoi besneku. Pospobka Hosux 6e3neynux 0006a8ok
ma Kopmie, wjo micmame npoOiOMUKU ma npemikcu, 8idiepae UPIUAIbHY POlb Y NOKPAUEHHI
300p08’51 MEAPUH MA 3HUICEHHT PUBUKY PO3GUMKY anmubiomuxopesucmenmuocmi. Kpim moeo,
BNPOBAONCEHHS CYUACHUX MEXHONO0TI THPOPMAYIIHO20 AHANIZY MA YNPAGLIHHA OAHUMU 00360~
JISLE eheKmuU6HO MOHIMOPUMU MA KOHMPOLIO8AMU AKICIb KOPMI8 Y peatbHoMy uact. Bajcausoro
YACMUHOIO OOCNIOJICEHHS € OYIHKA NPAKMUYHO20 3ACMOCYS8AHHS OP2AMIYHUX MA THMEHCUGHUX
MexXHONO02I Y GUPOWYBAHHI KOPMOBUX KYIIbMYP, IX GNIAUGY HA NOJICUBHY YIHHICMb 3eneHoi macu,
a MaKodic eghekMuEHOCMI PI3HUX Memo0ie KOHMPOIIO AKOCMI KOPMI8 HA 300p08 st ma npoOyKmue-
Hicmb Xy000Ou. YV 6UCHOBKAX cmammi HA20NOULYEMbC HA HeOOXIOHOCMI NOCMILHO20 PO3BUMKY
cmanoapmie ma memooie KOHMpOaI0 3 Memolo aoanmayii 00 3MiHIO8AHUX YMO8 BUPOOHUYMEA
ma 3a0e3nevyenHs 8UCOKO20 PIBHS KOPMOBOI De3neKu, wjo CHpusmume Cmilkocmi exocucmem
i 300p0o8’10 nr0dell.

Knrwwuosi cnosa: gaxmopu kopmogoi 6Gesneku, npodiomuku ma npemixcu, 6azamopiyHi
mpasu, opeaniune 3eMaepodCcmeo, eKoNo2iuHo 6e3neyni KopmMu 015l MEAPUHHUYMEA, CIAaHOapm
GMP+.

Reznichenko V.P, Kornicheva H.I. Feed safety: quality control and standards in feed
production

The article defines the importance of an integrated approach to ensuring feed safety in
the agro-industrial sector. In a world where animal health and human food safety are at the
fore, the importance of high standards in feed production cannot be overstated. The research
is aimed at improving the feed quality management system in order to increase the productivity
and sustainability of the agro-industrial sector, ensure animal health and food safety. The work
provides an in-depth analysis of the current state of feed quality control, with a special focus on
the challenges associated with controlling the presence of harmful substances, such as mycotoxins
and pesticides, as well as the need to ensure balanced animal nutrition. The purpose of the study
is to assess the impact of international and national standards, such as ISO and HACCP, on the
quality and safety of feed products. Standards play a key role in establishing minimum acceptable
levels of potentially harmful substances and regulating the processes of production, storage, and
transportation of feed. The research also focuses on the importance of innovation and research in
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improving feed safety. The development of new safe supplements and feeds containing probiotics
and premixes plays a crucial role in improving animal health and reducing the risk of antibiotic
resistance. In addition, the introduction of modern technologies of information analysis and data
management allows effective monitoring and control of feed quality in real time. An important part
of the research is the assessment of the practical application of organic and intensive technologies
in the cultivation of fodder crops, their impact on the nutritional value of green mass, as well
as the effectiveness of various methods of forage quality control on the health and productivity
of livestock. The conclusions of the article emphasize the need for continuous development of
standards and control methods in order to adapt to changing production conditions and ensure
a high level of feed safety, which will contribute to the sustainability of ecosystems and human
health.

Key words: feed safety factors, probiotics and premixes, perennial grasses, organic farming,
ecologically safe feed for livestock, GMP+ standard.

IHocranoBka npoGjaeMHu. Y cydyacHOMY arpapHOMYy BUPOOHUIITBI KOPMOBa Oe3meka
BiZirpa€ KITIOYOBY POJIb, aIKE BOHA JISKUTH B OCHOBI 3/J0POB’sI TBapuH, €()EeKTHBHOCTI
BUPOOHHIITBA MPOMYKTIB XapuyBaHHS Ta, B OCTAHHBOMY PaxyHKY, 3a0€3IMeUeHHs 3/10-
poB’st moauHu. CrioxkuBadi Bce OUIbIIE YCBIAOMIIOIOTH B3a€EMO3B’SI30K MDK SIKICTIO
KOPMIB, SIKi OTPUMYIOTh TBapPUHH, Ta OC3MEUHICTIO Ta AKICTIO KiHIIEBOTO MPOIYKTY, IO
BOHH CIIOXXHBAaIOTh. TOMy KopMOBa Oe3IeKa CTae He JIMIIE arpOHOMIYHUM IUTAHHSM,
a ¥ coliaIbHUM Ta €KOHOMIYHUM BHKJIUKOM.

[Ipote, BCymepeu 3HAYHHM JOCATHCHHAM Y cdepi KOPMOBOI O€3IeKH, iCHYIOThH
BUKIIMKH, Ki TOTPeOyloTh yBaru. 3MiHHM KJIIMaTy, 301IbIICHHS CBITOBOI MOMYJAIi
Ta MOCTIHHO 3pOCTAaOYM MONMUT HAa MPOAYKTH XapdyBaHHS CTABIATH MifJ 3arposy
CTaOUTBHICTh MMOCTa4aHb KOPMIB, aKIICHTYIOUM BaXJIMBICTh PO3POOKHW CTpareriil ais
3a0e3meYeHHsT KOPMOBOi Oe3MeKr Ha II00aTbHOMY piBHI. Y MiACYMKY, KOpMOBa Oe3-
HeKa € HEeoOXiJHOI0 YMOBOIO CTaJOrO PO3BUTKY arpapHOTO CEKTOpa, 1[0 BUMAarae
MOCTIMHOT yBaru, iHBECTHUIIIH y HayKy Ta IHHOBAIIil, a TAKOK MIXKHAPOIHOI CIiBIpAIl.
BoHa cTaHOBUTE OCHOBY JUTSI 37I0POB’S Ta HOOPOOYTY TBApUH, TAPAHTYE BHCOKY SKICTh
Ta Oe3MEeYHICTh MPOAYKTIB XapuyBaHHsI, CIPHSIOYN THM CaMUM 3[0pOB’I0 Ta Oe3merni
JoNel TI0 BChOMY CBITY.

AHaJi3 ocTaHHIX HocTigxeHb i myOaikamiid. Ykpainceki HaykoBii AHTHosa JI.
[1], bomko B., 3axapuyk M., Turapsosa O. [2] akTUBHO NpalLOOTh HaJ NUTAHHAMU
IHHOBAIlii B arporpoMHCIOBOMY CEKTOpi, 30KpeMa y KOpMOBHpOOHWITBI. Jlocmi-
JOKSHHSI 30Cepe/PKeHI Ha BIPOBA/KEHHI HOBITHIX TEXHOJIOTIN IS MiABUIICHHS e(dek-
THUBHOCTI Ta €KOHOMIYHOCTI BUPOOHHUYHMX IIPOIIECiB, 3a0€3M1eUCHHI BUCOKOI SKOCTi KOp-
MIB Ta €KOJIOTiYHO1 Oe3meku. Y mocnimkeHHsx 11a6mi B. [3] akueHTyeThes yBara Ha
BIIPOBA/KEHHI HETPaAULIAHUX JDKEpeS CUPOBHUHHU Y BUPOOHMLITBO KOPMIB, TAKHUX 5K
BTOPUHHI MPOIYKTH CUILCHKOIOCIIONAPCHKOTO BUPOOHUIITBA, IO CIPHSE 3HIKCHHIO
BapTOCTI KOPMIB Ta MOKPAIICHHIO X EKOJIOTTYHMX XapaKTEPUCTHK.

Pesynsratu gocnimxens IliBropak S., Bopobens M. [4] miIKpeCcI00Th BaXKIUBICTD
3aCTOCYBaHHA 010TEXHOIIOTIYHIX METOIB AJIS IOKPAIIEHHS SIKOCT1 KOPMiB, BKITIOUAIOUH
(bepMenTariiro, podOTy 3 MPOOIOTHKAMU Ta BHUKOPUCTAHHS CH3UMIB JUIS ITiIBUIICHHS
3aCBOIOBAHOCTI MOXKUBHUX peyoBHH. Y mpaui Bintokos O., ['opbarux B., {y6in P., Map-
xoB P., ITapxomenxo JI., Cenuyk H., Cxypinin B., Tumuyk B., Xanin C., lllabns B.
[5] oOroBOpIOETHCS MUTAHHS SKOJIOTIYHOI CTIHKOCTI B KOPMOBHUPOOHUIITRI, BKJIFOYAH0IH
3ax0lIM 3 MiHiMi3alii BIUIMBY BHUPOOHUIITBA Ha HABKOJHILHE CEPEAOBHINIE, 30KpeMa
Yyepe3 3MEHIICHHS BUKHIIB IIKiTTMBUX PEYOBHH Ta €(heKTHBHE BUKOPUCTAHHS MPUPOI-
HUX PeCypcCiB.

HayxoBLli aKTHBHO NpalOOTh HAJ MUTAHHSIMU BIPOBAKEHHS CYYaCHHX TEXHO-
JIOTiH Ta METONIB ONTHMI3allii y KOpMOBUPOOHHIITBI, IO BiAKPHUBAE HOBI MOKIIMBOCTI
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JUTSL TIIBUINEHHS €()eKTHUBHOCTI Ta €KOJIOTI4HOI CTiHKOCTi BUpoOHUIITBA. MU Oaunmo
JIOLIITBHICTD MOJATBIIHX JOCTIKSHD I0/I0 BIPOBAKCHHS 1HHOBAI[IHHUX PIllICHb JUIS
TTiIBUIIICHHS SIKOCTI KOPMIB, alie i 3a0e3reuye OUTbII cTalie MalOyTHE JIsSI arpOTIPOMHUC-
JIOBOTO CEKTOPY 3arajioM.

Buninenns HeBupileHnX paHille YacTHH 3arajbHOI NPodaeMH, IKUM MPUCBSI-
4YyeThCsl 03Ha4YeHa cTarTd. [Ipobiiema nomisrae y BiICyTHOCTI M00ANBbHO Y3TOMKEHOT
CHCTEMH OIiHKH Ta cepTudikanii 6e3mexn KopMiB, sika O BpaxoByBaJla perioHaIbHI 0CO-
OMMBOCTI BUPOOHUIITBA Ta CIIOKUBAHHS KOpMiB. He3Bajkaroun Ha HasSBHICTh MiIXKHAPO/I-
HUX CTaHAapTiB, Takux sk GMP+, ISO 22000, HACCP, 1o cTanu 30J10THM CTaHAAPTOM
y 3a0e3medeHH] KOpMOBOi Oe3MeKH, iCHYIOTh MEBHI MPOTAIMHH Y IX 3aCTOCYBaHHI Ha
MICIICBOMY PiBHI Yepe3 Pi3HHMINIO0 B 3aKOHOJIABUMX Ta PErYISATOPHUX BUMOTaX, OCTYII-
HOCTI TEXHOJIOT1# Ta pecypciB.

IlocTanoBKka 3aBaaHHsl. MeTOrO CTaTTi € aHAi3 Cy4aCHUX IMiJXOIIB Ta METOIUK
3a0e3medeHHs] KOpMOBOi Oe3IekH, ieHTH(]IKaIisS OCHOBHUX BHKJIHKIB y cepi KOHTp-
OJII0 SIKOCTI KOpPMiB, Ta po3poOKa peKoMEeHAalild MI0A0 BIPOBAXEHHS €()EeKTUBHUX
CTaHIAPTIB 1 MPAKTHUK Y KOPMOBHPOOHHUIITBI.

3aBaaHHA JOCTiIKEHHA:

— TMPOBECTH MOPIBHAJIBHUNA aHaji3 MDKHApOJHMX Ta HALIOHAJBHUX CTaHAApTIB
KOHTPOJIIO SIKOCT1 KOpMiB, Takux sk GMP+, ISO 22000, HACCP, 3 MeTor0 BH3HAYCHHS
iXHBOI e()eKTUBHOCTI y 3a0e3TeueHH] Oe3MeKn KOPMIB;

— BUSIBHUTHU OCHOBHI JpKepesia pU3HKiB 7151 KOPMOBOI Oe3MeKH, BKITIOUatoun 3a0py-
HEHHsI MiKOTOKCHHaMHU, MMECTUIMIaMHU Ta IHIIMMH MIKiJIMBUMH PEUOBHHAMH, Ta OIIi-
HUTH IX BIUTHB HA 3I0POB’ S TBAPHH 1 SKICTh XapIOBHUX MMPOTYKTIB;

— JIOCHIAWTH MOTEHIia] IHHOBAIlIMHUX TEXHOJOT1H, BKJIIOYAIOYX aBTOMATH3AIIiIo,
OioTexHoJOTT Ta NU(POBI3ALIFO, IS ONITUMI3aIlii BAPOOHUYHX MPOIIECIB, MOKPAIICHHS
SIKOCTI KOPMIB Ta 3HIKCHHS BUTPAT.

BukJjiag ocHoBHOTO MaTepianay gociimkenHs. [lepur 3a Bce, BAXKIMBO 3a3HAUNTH,
10 KOpMOBa Oe3IeKa OXOILUTIE MUPOKUH CIIEKTP acIeKTiB: BiJl KOHTPOJIO HAsSBHOCTI
IIKiUTMBUX PEYOBHH, TAKHUX SIK MiKOTOKCHHH Ta MECTHIUIM, 10 3a0e3IedcHHs 30aiaH-
COBAHOTO Xap4yyBaHHs TBapWH 3 yciMa HEOOXiTHUMH KUBWIBHUMH pedoBuHamMu. Hes-
KiCHI YU 3a0pyJaHEHI KOPMH MOXXYTh TIPU3BOJUTH HE TUTLKH JI0 3HWKEHHS TIPOITYKTHB-
HOCTI TBapuH Ta 3pOCTaHHS BHUTPAT HA X JIIKyBaHHS, allc i CTBOPIOBATU PU3UKH LIS
3JI0POB’Sl CIIOXKUBAYiB Uepe3 HAKOMMYECHHS IIKIIJIMBUX PEUYOBHH Y MPOAYKTaX TBAPHH-
HUITBA. Y IbOMY KOHTEKCT1 MIXKHAPOJIHI Ta HAI[IOHAIbHI CTAHJAPTH KOPMOBOT OE3ITEeKH,
taki sk [SO Ta HACCP, Bifirpatots KJIr040BYy POJIb y BCTAHOBJIEHHI BUMOT JI0 SIKOCTi Ta
Oe3nedHocTi KOpMiB. BOHNM He nuIe BU3HAYAIOTh MiHIMAJIBHO MIPUITYCTHMI PiBHI TOTEH-
IIAHO IIKIUTMBUX PEUOBHH, alle W PEryIIOI0Th MPOoIecH BUPOOHUIITBA, 30epiraHHs Ta
TPaHCIOPTYBaHHS KOPMiB, 320€3MEUyIOUH X BIAMOBIMHICTH BCTAHOBICHUM CTaHAAPTaM
Ha BCIX eTamnax.

IHHOBAIT Ta HAYKOBI JOCITIIKEHHS BIIIrparOTh BUPIMIAIBHY POJb y MiJIBHINCHHI
KOPMOBOi 0e3MeKH, Tak po3poOka HOBUX, OE3MEYHIMNX T00AaBOK Ta KOPMIB, 110 BKIIIO-
Yal0Th MPOOIOTHUKY Ta IMPEMIKCH, J03BOJISIE HOKPALIUTH 3I0POB’SI TBAPUH Ta 3MEHIIUTH
norpeOy B aHTHOIOTHKAX, IO CBOEIO YEPTOI0 3HWKYE PU3HUK PO3BUTKY aHTHOIOTHKOPE-
3UCTEHTHOCTI, KPiM TOr0, BUKOPUCTaHHA CYy4acHUX TEXHOJOTiH iH(popMaliifHoro aHa-
T3y Ta yIpaBliHHS JaHUMHE JO3BOJISIE arpapisM ¢(peKTUBHO MOHITOPUTH Ta KOHTPOIIIO-
BaTH SAKICTh KOPMIB y peaIbHOMY 4aci [6].

BusHaueHHs1 KOpMOBOT O€3MEKH OXOILIIOE KOMILJIEKC 3aXO0/iB Ta IPUHLIUIIIB, CIPSIMO-
BaHMX Ha 3a0e311eueHHs O€3IeKH Ta IKOCTi KOPMIB JUISI TBAPHH, SIKE CBOEIO UEPTOIO BILIH-
Ba€ Ha 3I0pPOB’S JIIOIEH Ta CTIHKICTE eKocucTeM. Bif TeXHOIOTIH], 0 3aCTOCOBYIOTHCS
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mix yac 00poOKK KOPMOBHX KYJBTYp, 3aJIC)KUTH SIKICTh 3aTOTOBIIOBAHUX 3€JICHUX KOP-
MIB, IIIO MICTSATh BUCOKOIIHHI MiHEpaJIH. Hi pEYOBUHH, 1110 BIUTHBAIOTh Ha 3I0POB’S TBA-
pHH, X TPOAYKTUBHICT. HaykoBi JOCIHimKEHHS MMOKa3aJd, MO0 HaWKpaIuii pe3yabrar
OyB OTPHMAaHO NPHU BUKOPUCTAHHI OPTaHIuHOI TEXHOJIOT1, Ie B IKOCTi I0OOpUB 3aCTOCO-
ByBaJiacsl 3eJieHa Maca OararopidyHux Tpas (Tabu. 1). [IpoTe BHCOKI MOKa3HUKHU MPOIYK-
THBHOCTI 3€JICHO MAaCH JIOCSTaIINCs 3 OMHOYACHUM 3aCTOCYBaHHAM BUCOKOIHTEHCHBHUX
TEXHOJOTi BUPOIyBaHHS 0araTopiyHUX TPaB.

Tabmuis 1
IoxuBHicTH 3e1eH0i Macu y 2023 p., %

BmicT no:kMBHUX pe4yoBHH Y cyXiil pe4oBHHi
35 g
= 2| 2|z | §|EEs 2 s
Texnouoris E E- = 3 i E g2 é" s | & | E
- ‘= < 3= < 3]
BHUPOLIYBAHHS g = S & § § &z = g _g- g
« = ] ) 5 lg cga o Z
2| 8| § :
o (5]
% r/Kr
Konrpons 25,67 | 7,83 27,23 | 4,88 | 2,63 | 57,42 [21,39]| 4,84 | 2,81 | 1,62
Opraniyna 26,07 110,24 124,98 | 4,71 | 2,64 | 56,40 [19,00| 4,51 | 3,02 | 1,47
MidornorizoBana 26,01 | 8,25 |27,65| 4,78 | 2,44 | 56,88 [19,64| 4,50 | 2,98 | 1,62
InTencuBHa 26,67 | 7,79 126,37 | 4,71 | 2,68 | 58,46 |[21,16] 5,18 | 2,84 | 1,23
BucokoinrencuBna | 26,04 | 8,24 | 27,67 | 4,74 | 2,29 | 57,07 [20,35| 4,27 | 2,73 | 1,70

Iicepeno: cghopmosano 3a oanumu [7]

INoripiye sKkicTh KOPMiB HasIBHICTb TAKUX Oyp sSHIBSIK: 0cOT, mupiil. Tomy npu Bupo-
IIyBaHHI 0araTopiyHUX TpaB Ha CHJIOC HEOOXimHO iX BUAamATH. ONTHMAIBHAM TTO€-
HaHHSIM KOPMOBHX TPaB B CHJIOCHIH Maci BBO)XKAIOThHCS 371aKOBO-0000BI CyMillli, B SIKUX
30% ctaHoBuTh TUMO(DiiBKa Ta 70% KoHIOIMHA. [[iHHUM KOPMOM € CyMill, 1[0 CKJIa-
JA€ThCS 3 AEKUIPKOX KOMIOHEHTIB, HapUKiIad, 85% 3makoBi Ta 15% 600081 KyIbTypH.
Xopoti pe3ynsTaTh Py 3aroTiBIIL CHIIOCY Ja€ JIIOLEpHA, BUKOPUCTOBYBAHA B YUCTOMY
BUDIIsIAI 3 AopaBaHHAM 10% 3makoBux Tpas [8].

KoHTpoub sIKOCTI KOpMiB Oe3MocepeiHbO OB’ I3aHUH 31 310poB’ssM TBapuH. Hes-
KiCHI a00 3a0pymHEeHI KOPMH MOKYTh BHKJIMKATH PI3HOMAHITHI 3aXBOPIOBAHHS Yy TBa-
PHH, 3HIKYBATH IX IPOLYKTUBHICTh Ta PENPOAYKTUBHI 3110H0CTI. Hanmpukax, npucyT-
HICTh MIKOTOKCHHIB Y KOPMax MOX€ IPU3BECTH JI0 CEPHO3HUX OTPYEHD, 8 BAKOPUCTAHHS
HETepeBipeHNX M00aBOK — A0 aKyMYILAIIl IIKi[UINBUX PEUOBHH Y TKAaHWHAX TBapHUH,
III0 3PEIITOI0 BIUIMBAE HA OE3MEeKy MPOAYKTIB XapdyBaHHS, sKi MOTPAIUIIOTh HAa CTLI
1o crioxxuBaviB [9]. Ha Mi>kHapomHOMY piBHI BCTAHOBJICHO KiJIbKa KJIFOYOBUX CTaHIAp-
TiB, sIKi BILUTMBAIOTh HA KOPMOBUPOOHHITBO, 30kpema ISO (MixkHapomHa opraHizarist
31 craggapTtuzanii) Ta HACCP (Cuctema aHaizy pu3MKiB Ta KpUTHYHUX KOHTPOJIBHUX
TOYOK).

Cranzgapt ISO BkJtOUae cepito CTaHAApTIB, Ki BCTAHOBIIOIOTh BUMOTH J0 CUCTEM
MEHEIKMEHTY sKOCTi, cepen skux ISO 22000 3ocepemkeHuii Ha Oe3meri XxapIoBUX
MPOMYKTIB. BiH OXOIUTIOE BCi JJAHKK XapUOBOTO JIAHITIOKKA, BKIIFOYAF0YH BUPOOHHUIITBO
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KOPMIB, BCTAHOBIIIOIOYH BUMOTH JI0 CHCTEMH MEHEKMEHTY O€3MEeKH Xap4oBUX IPO-
JYKTiB, IO TapaHTYy€, 10 KOPMH BUPOOISIOTHCS, 30epiratoThbcsl Ta TPAHCIOPTYIOTHCS
B O6e3neynux ymonax [10].

HACCP € migxomom a0 3amodiranHs pu3nkaM O€3MeKH XapuoBHUX IPOAYKTIB, KU
MOYKe OyTH 3aCTOCOBaHMH Ha BCIiX eTarax BUPOOHHUIITBA KOPMIB, BiJl CHPOBHUHH JI0 TOTO-
BOTO Iponykry. Llei ctannapt nonomarae BUpOOHUKaM 11€HTU(IKYBaTH KPUTHYHI KOH-
TPOJIBHI TOUKH y CBOIX BUPOOHMYHMX IPOIEcax Ta PO3pPOOUTH CHCTEMH KOHTPOIIO IS
3aro0iraHHs MOTEHIIHUM 3arpo3aM Oe3Ierri.

Crannmapr GMP+ € ogHuM i3 KITIOYOBUX MDKHAPOAHHMX CTAHJAPTIB, IO BCTAHOB-
JIFOIOTH BIMOTH IO BHPOOHHMIITBA, OOPOOKH, TPAaHCIIOPTYBAaHHS Ta 30epiraHHs KOpMiB.
GMP, 110 po3mmppoByethes gk «Good Manufacturing Practice» (HanexHa BUpoOHUYA
MIPaKTHKa), 3 YHIKaJbHUM JIOJaBaHHAM «+» BimoOpaxkae inrerpauito cuctreM HACCP
(Cucrema anaiizy pU3HKIB Ta KPpUTHYHMX KOHTPONBHUX TOYOK) y Iiei crammapt. Lle
pobuth GMP+ He ipocTo HAOOPOM MPaBWII 1 peKOMEHIAIH, a BCEOIYHOI CHCTEMOIO
3a0e3neueHHs] Oe3MeKu KOpMiB, 110 OXOIUIIOE BECh JIAHIIOT MMOCTaYaHHS BiJl MOJS 10
crony [11]. OcHoBHa Meta GMP+ mossirae B 3a0e3rneueHHi 0e3MeKH, SIKOCTI Ta HaIii-
HOCTI KOPMOBHX TPOIYKTIB Ha BCIX eTamax ix BUPOOHHMITBA Ta 00iry, med cTaHmapT
0a3yeTbcsl Ha MPHUHLMIAX MPEBEHTHUBHOTO KOHTPOIIO, 30CEPEIKYIOUUCh Ha mpodi-
JAKTUI PU3HKIB 3aMICTh iX yCyHEHHS Iiciisl BUHHUKHEHHs. Uepes 1ie ocobnuBy yBary
MPUIUIIETHCS aHATI3Y Ta YIPABIIHHIO MOTCHIIHHUMHE PH3MKAMH Ha KOXKHOMY KpPOIIi
BUPOOHHUYOTO TIPOILIECY.

KommonenTn cranmapry GMP+ [12]:

1. Hanesxna Bupo6Hmya npaktuka (GMP). CTBOproe OCHOBY CTaHIAPTY, BKITIOYAI0UN
3arajgbHi BUMOTH JI0 YMOB BUPOOHHIITBA, 3a0€3Meuy 04, 1100 IpoLecH Oyau YHCTUMU
Ta KOHTPOJILOBAHIMH.

2. Cucrema HACCP. Interpoana wactuna GMP+, 1m0 BuMarae Bij| MiJIpUEMCTB
PO3pOOKH, BIPOBAIKECHHS TA MIATPUMKH CHCTEMH aHANi3y PU3HKIB Ta KPUTUUHHUX KOH-
TPOJIBHHUX TOYOK Ha BCiX eTarax BUPOOHUIITBA KOPMIB.

3. CucreMa ympaBiiHHSA sIKicTIO. BKITIOgae mporenypu Ta JOKyMeHTaIlifo, mo 3a0e3-
MEYYIOTh OCTiliHE JOTPUMAHHS CTAHAAPTIB SIKOCTI Ta OE3MEKH KOPMIB.

4. YMOBH 11 mocTiiiHOTO BIrockoHasieHHs. GMP+ BuMarae Bij| minpueMcTB pery-
JIIPHOTO TEepenIay Ta ONTHMI3allii CBOIX MPOLECIB A MiABUINECHHS €()EeKTHBHOCTI
CHCTeMH Oe31eKU KOPMIB.

Y BUPOOHUITBI KOpMiB, Jie Oe3leka MPOAYKTY € KPUTUIHO BAKIMBOIO JUIS 3J10-
POB’sl TBapHH Ta, B OCTAaHHbOMY PaxyHKY, JitoneH, ctannapt GMP+ Bigirpae kito4oBy
ponb. BiH He TIABKY CHpHs€E MiABUIICHHIO JOBIPH CIIOXHBAUiB 10 KOPMOBUX IPOAYK-
TiB, alle i JoroMarae BUpOOHMKAM MiHIMI3yBaTH PH3HKH, MOB’s3aHi 3 OE3MEKO0 KOp-
MiB, 3a0e31euyBaTi BUCOKY SIKICTh MPOIYKIIii Ta BIAMOBIIaTH MI>KHAPOTHUM BUMOT'aM.
BrpoBampkennsa ta norpuManHs ctanaapry GMP+ Moxke OyTH CKIagHMM 3aBIAaHHIM
JUTSE. KOPMOBHUPOOHHYHMX TIAMPHEMCTB, OCOOIUBO JUI MalldX Ta CEPelHIX KOMIaHIH.
OpHak, 3poCcTaHHS MIKHApPOAHOI TOPriBIli KOPMaMU Ta 301IBIIEHHS] BUMOT CIIOKHUBaYiB
10 Oe3MeKy XapuoBHX NMPOLYKTIB 3MYILIYIOTh 0araTto KOMIIAHIM aganTyBaTHCSA O IHX
crangapriB. B nepciektusi, GMP+ npomoBXuTh CIyTyBaTH BayKIMBUM 1HCTPYMEHTOM
JUIs 3a0e3Me4eHHs 100abHOT KOPMOBOi O€3MeKH, CTUMYJIIOI0UM 1HHOBAli Ta BIOCKO-
HAJICHHS Y KOpPMOBHPOOHHUNTBI [13].

B Tabnumi 2 HaBeeHi cTaHAapTH KOHTPOJIIO SIKOCTI B KOPMOBHPOOHUIITBI, TX TPHH-
LU i1, BIUIMB HA SKICTh Xy100U Ta NTHII, & TAKOXK 3arajibHy OLIHKY BIUIMBY LINX CTaH-
JapTiB Ha SAKiCTh KOPMOBUPOOHHIITBA.
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Tabmnurs 2
OuiHka CKIaJ0BUX KOHTPOJIIO IKOCTI Ta CTAHAAPTIB B KOPMOBHMPOOHUIITBO
Cranpaprt
KOHTPOJIIO . .
SKOCTI KO- Tpunun i cranaapry B.rumn CTaHJIAPTy Ha . Ouinka sikocTi Kop-
SIKiCTb Xy100M Ta NTHLI | MOBHPOOHUITBA
MOBHPOOHH-
nTBa

GMP+ 30ceperKyeThest Ha [Toxpantye 3aranpHe Bucoxa oninka,
3a0e3MeyeHH] Oe3eKy KOpMiB | 30pOB’s Ta CIIpUsI€ I1/IBUIIEHHIO
Ha BCIX eTanax BUPOOHUITBA, |TPOIYKTHBHICTD XylIOOW | OBIpH JI0 MIPOAYKTIB
BKJIIOYaIOYH BUMOTH JI0 Ta ITHILI 32 PaXyHOK KOpPMOBUPOOHHIITBA
CHUPOBHHH, TIPOIIECIB BHCOKOSIKICHUX Ta Ha MDKHAPOTHOMY
BUPOOHUIITBA, 30epiraHHs, 0e31evHnX KOpMiB. piBHI.
TPaHCHOPTYBaHHS, Ta
JIOKyMEHTYBaHHSI.

ISO 22000 | BcTaHOBMIOE BUMOTU 3abe3neuye Oe3nexy Bucoka o1iHka,
JI0 CHCTEMH YIPABIIiHHSA KOPMIB, IO CIIpHSE 3a0e3neuye
0€3IEeKOI0 XapIOBUX MOKPAIIEHHIO 3I0POB’Sl | KOMIUIEKCHHH ITiIIXiz
MIPOJYKTIB, 3a0€3Meuy0un Ta 100pOo0yT Xy/100M Ta | 10 yIpaBIiHHS
0e3reKy Ha BCiX eTamnax NITHLI. 0E3IIEKOI0 XapuOBUX
JIAHIOra MOCTA4YaHHsl. IPOIYKTiB Ta KOPMIB.
Bxumtouae npunnunu HACCP.

HACCP DokycyeTbes HA MiHiMi3ye pU3UKH Bucoka orinka,
imeHTUdIKaIlii, omiHI Ta 37I0pOB’I0 XyZ1001 BaKJIUBUH JUTS
KOHTPOJTi PU3HKIB, SIKi MOXYTh | Ta IITHIII, TIOB’A3aHi MATPUMKH
HETaTHBHO BIUIMHYTH Ha 3 IOTEHIIIFHO MOCTIHHOT
Oe3neky kopmiB. Bumarae HeOe3MmeuHUMH KopMaMH, | Oe3MeKH KOpMIB Ta
BU3HAYEHHS KPUTUYHUX TUM CaMHUM TOKPAIYIOUH | 3aXHCTY 370pOB’sI
KOHTPOJIEHUX TOYOK Ta 3aXOJiB | IXHE 3M0POB’s Ta CIIOKHBAYIB.
UL YIIPABITIHHS PU3HKAMH. HPOIYKTHBHICT.

Hoicepeno: pospobneno asmopamu

V cydacHOMY CBITi KOHTPOJIb SKOCTI KOPMIB BiJlirpae KIFOUOBY POJIb y 3a0€3MCUCHHI
3J0POB’Sl TBApUH Ta OE3MEKH XapuyOBUX MPOMYKTIB I monuHu. Cepen HalBaXKIHBi-
IIMX METO/IB KOHTPOIIIO SKOCTi KOPMIB BapTO BHAUIUTH (Pi3MKO-XiMIYHUI aHami3, 0io-
JIOTiYHI TECTH HA TOKCHUYHICTH T4 MOHITOPHHT HAsIBHOCTI IIKIJUTMBIX PEUOBUH, TAKHX
SIK MIKOTOKCUHHY Ta niectunuau [ 14].

1. dizuko-ximMiunwmii anaii3. Pi3UKO-XIMIYHHUI aHaJII3 € OCHOBOIO IS OIIIHKH SKOCTI
KOPMIB, JO3BOJISIIOYH BU3HAYUTH 1X XIMIYHHN CKJIaf, (Pi3UYHI BIACTHBOCTI T4 Xap4OBY
HiHHicTh. Llei MeTon BKIIIOUAE BUMIPIOBAaHHS DPIBHIB MPOTEIHIB, *UPIB, BYIIEBOIIB,
MIKpO- Ta MaKpOEIIEMEHTIB, a TAKOK BOJIOTOCTI, pH Ta iHIIMX Ba)XITMBUX TapaMeTpiB.
CygacHi aboparopii BUKOPHUCTOBYIOTH BUCOKOTEXHOJIOTIYHE OOJIQJHAHHS, Take SK
xpomatorpadu Ta CIEeKTPOMETPH, JIJIsl TOUHOTO BU3HAYEHHSI XIMIYHOTO CKIIaAy KOPMIB.
Di3uKo-XIMIYHUI aHaI3 TOTIOMAra€e He JIUIIE TapaHTyBaTH BiAOBITHICTh KOPMIB HOP-
MaM i CTaHAapTam, aje i ONTHMIi3yBaTH X GOPMYIH sl TOKPAIIEHH 310POB’s Ta IPO-
JTYKTUBHOCTI TBapHH.

2. BionoriuHi TeCTH Ha TOKCUYHICTh. B10JIOT19HI TECTH Ha TOKCUYHICTh BUKOHYIOTHCS
JUTSL BUSIBIICHHS ITOTEHIIHHO MIKIUTHBUX e(heKTiB KopMiB Ha TBapuH. Lli TecTH MOXYTBH
BKJIFOYATH EKCIIEPUMEHTH Ha J1a00paTOPHUX TBAPUHAX, SIKi TO3BOJIAIOTH OI[iHUTHU BIUIAB
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KOpPMIB Ha 3aralbHUH CTaH 30pOB’sl, PENPOAYKTHBHY (DYHKIIIO, PO3BUTOK OpTraHi3My
Ta IHIII BOXJIMBI TapaMeTpH. bioJoTivHI TECTH AONIOMAraroTh ieHTH(IKyBaTH TOKCHYHI
PEYOBHHHU, AKI MOXKYTh OyTH HE BUSBIIEH] ITiJ] YaCc CTaHAAPTHUX (Pi3MKO-XIMIUHUX aHAJIi-
3iB, 3a0€3MeUyI0uH TOAATKOBHH PiBEHb 3aXHUCTY IS TBAPHH Ta CHOXKUBadiB [15].

3. MOHITOPUHT HASIBHOCTI NIKIJTUBUX PEYOBUH (MIKOTOKCHHIB, IECTHIIUIIB). MOHI-
TOPUHT HASBHOCTI LIKIJVIMBUX PEUOBHH, 30KpeMa MiKOTOKCHUHIB Ta MECTULUAIB, € KPH-
TUYHO BXKJIMBHM JJisl 3a0e3MedYcHHs Oe3MeKr KOpMiB. MIKOTOKCHHU — I TOKCHYHI
CIIOJTyKH, IO BUPOOIITIOTHCS ACSKUME BHAaMH ILTICHSB, SIKi MOXKYTh PO3BHBATHCS HA
3€pPHOBHX KYJIBTYPax Ta IHIIMX KOMIOHEHTaX KOpMiB. [lecTunuam, 3acToOCOBaHi B CiIb-
CHKOMY TOCIIOJIAPCTBI, TAKOK MOXKYTh 3aJIUIIATHCSA Y KOPMOBHX KYJIbTypaX, CTAHOBJISYN
PpU3UK s 3M0poB’ s TBapuH. CydacHi METOIMKH, TaKi K Mac-CIEKTPOMETisl, J03BO-
JSIFOTH TOYHO BH3HAYATH KOHIICHTPAIIIT [IMX PEYOBUH Yy KOPMaX, IEPEBipPsIIOUH X BiqIO-
BiZIHICTH Oe3meyHUM piBHAM [16]. 3acTocyBaHHS IUX TPHOX METOMAIB KOHTPOJIIO SIKOCTI
KOPMIB JIO3BOJISIE HE JIAIIE 3a0€3MEYNTH BIAMOBIAHICTH KOPMIB BCTAHOBJICHUM CTaHIap-
TaM Oe3MeKH, ajie i ONTUMI3yBaTH IX XapuoBY LIHHICTH JAJIS MOKPAIIEHHS 310POB’s Ta
MIPOLYKTHUBHOCTI TBApPHH.

B ocranni poku iHHOBaIii y cdepi kKopMOBOi Oe3nekn Ta BUPOOHHUIITBA CTAIH 0CO-
ONMMBO aKTyaJbHHMH, BiOOpaXkarouu 3pocTaiody MoTpedy y CTBOpPEHHiI Oe3NeYHUX Ta
e(DeKTUBHUX KOPMOBHUX PIillIeHb JJIs arpolnpOMHCIOBOTO CEKTOpa. PO3BHTOK HOBHX
TEXHOJIOTIH 1 HAyKOBUX IMiIXOIB B Il Taiy3i JO3BOJISE HE JIUIIIE MOKPAIYBATH SKICTh
Ta Oe3neKy KopMiB, aje it 3a0e3neduyBaTu CTilike BUPOOHHUITBO XapyOBUX HPOAYKTIB,
BPaxOBYIOUM 3pPOCTal0Yi BUKJIMKH 3MiHHM KJIIMary, HecTadi pecypciB Ta morpedy 3abes-
TICYCHHS TTI00aJIbHOT MTPOIOBOIBIO] OC3IEKH.

1. Po3pobxa HOBHX Oe3medyHux 100aBOK Ta mpeMikciB. IHHOBAIT y po3poO0Ii HOBUX
JI00ABOK Ta MPEMIKCIB 3aiiMalOTh BaXJIMBE MicIle y 3a0e3MeueHHI KOpMOBOi Oe3MeKH.
JloGaBkH, AKi MIiCTAThH BiTaMiHH, MiHEPaJIU, aMiHOKHUCIIOTH Ta iHII KOPHCHI €JIEMEHTH,
JIO3BOJISIIOTH HE JIMINE MiJBUINUTH XapyuOBY LIHHICTh KOPMIB, aje ¥ MOKPAIIUTH 370-
POB’S Ta MIPOXYKTUBHICTH TBaprH. PO3BHTOK HOBHX Oe3MeyHHX NOOABOK, 3aCHOBAHHX
Ha MPUPOTHHUX KOMIIOHEHTAX Ta IHHOBAI[IfHUX CHHTETUYHHX PEUYOBHHAX, BIIKPUBAE
HOBI MOXKJIMBOCTI JUIsl ONITHMI3alii pamioHis TBapuH [17]. Takox, po3poOka MpeMikcis,
10 MICTSTh 1/1eabHO 30aTaHCOBaHI KOMIUIEKCH BITaMiHIB Ta MiKPOEJIEMEHTIB, CITPHSIE
MOKPAIIEHHIO 3arajJbHOr0 CTaHy 3J0pPOB’S TBapHH, 3MEHILYIOYH MOTpedy Y BUKOPHC-
TaHH1 aHTUO10THKIB Ta 1HIIKX JIIKAPCHKUX 3aC00iB.

2. BukopucranHs O10TEXHOJOTIH AJIs TOKpAIIeHHs SKOCTI KOpMiB. biorexHoio-
rii BiZIrpaoTh KIIOYOBY POJIb Y MOKPALIEHHI AKOCTI KOPMiB, JO3BOJISIOUN ONTUMI3Y-
BaTH iX CKJaj Ta (pyHKIIOHAJIBHI BIACTUBOCTI. 3aCTOCYBaHHA ()EPMEHTIB, MPOOIOTH-
KiB Ta MpeOiOTHKIB JoroMarae MiJBUIIATH 3aCBOIOBAHICTh KOPMIB, CIIPHUSE 3I0POBIH
MiKpoQopi KHUIIKIBHHKA Ta 3MIIHEHHIO IMYHHOI CHUCTeMM TBapHH. BukopucTaHHs
reHeTHYHO MonudikoBaHux oprasizMiB (I'MO) y BHUPOOHHUIITBI KOPMOBHX KOMIIO-
HEHTIB JI03BOJISIE OTPUMYBATH KYJIBTYPH 3 IiJIBUIICHIM BMiCTOM KOPHUCHHX PEUOBHH,
3HIDKEHUM BMICTOM MOTEHIIHHO MIKIJUIMBHX CIOJYK Ta MOKPAIIEHOIO CTIMKICTIO J0
IIKiTHUKIB Ta XBOpoO [18].

3. Hudposizanis ynpapiaiHHS sAKicTIO KOpMiB. L[udpoBi TexXHONOTII BiIKPHBAIOTH
HOBI TOPU30HTH y c(epi KOHTPOIIO SIKOCTI Ta Oe3neku KopMmiB. CHCTEMHU CITiJIKyBaHHS
Ta aHaJi3y JaHWX JO3BOJIAIOTH 3a0€3MEUUTH MPO30PICTh Ta BiCTE)XYBAHICTH YCHOTO
JIAHIIFOTa TOCTa4aHHs KOPMiB, BiJl BUPOOHHKA JI0 KIHIIEBOTO CIIOKUBaYa, MO HE TUTLKH
CIpusie ONEepaTUBHOMY BHABJICHHIO Ta YCYHEHHIO MOTEHLIMHUX PU3HKIB, ane i 103-
BOJISIE ONTHMI3yBaTH BHUPOOHMYI MPOIECH, MiJBUIIUTH ¢(PEKTUBHICTH BHKOPHCTAHHS
pecypciB Ta 3MEHIIUTH BUTPATH. BUKOPHCTAHHS 1HTENEKTYaIbHOTO aHAaJi3y JaHHX Ta
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MAaIIMHHOTO HAaBYAHHS JUIS aHaJi3y BEJIHKHX 00cATiB iH(opMallii MOXe JOIOMOITH
iIeHTH(IKYBaTH 3aKOHOMIPHOCTI, SIKi He OYyJIM OYEBHIHI, Ta PO3POOHUTH MPOTHOCTHYIHI
MoJei iyisl mepe0adeHHsI MOTEHIIHIX MpodIieM y cdepi KOpMOBOI OE3MeKH.

4. Po3pobka Ta BIpPOBaKeHHS BHYTPIIIHIX cTaHIApTIB AkocTi. barato mpoBigHux
KOMIIaHI# y cdepi KOpMOBHPOOHHIITBA PO3POOIISAIOTH BIACHI BHYTPIIIHI CTAHIAPTH KO-
CTi, SIKi 4aCTO MEPEBULIYIOTH BUMOTH HAIlIOHAJIBLHOTO Ta MIXKHAPOAHOTO 3aKOHOJABCTBA,
III0 MOX€ BKJIIOYATH CIIEIialli30BaHi MPOrpaMu TPeHyBaHb JUIs IPaliBHUKIB, PETYISpHI
ayJIUTH Ta THCIIEKIIiT, a TAKOX 3aCTOCYBAHHSI MIEPEIOBUX METOJIIB aHAI3Y Ta KOHTPOIIO
SKOCTI.

BucHoBkHM Ta mpomo3uuii. 3aCTOCYBaHHS MDXHApOIHHX CTaHIAPTIB, TAKUX SK
GMP+ Ta ISO 22000, 3Ha4HO MiABHIIYE PiBEeHb KOHTPOJIO SIKOCTI KOPMIB, BOTHOYAC
3a0e3Meuyrour Mpo30picCTh Ta BiANOBIJANBHICTh HA BCIX eTamax BUPOOHMLTBA. AHa-
i3 PU3MKIB Ta KPUTHIHHUX KOHTponbHHUX To4oK (HACCP) € edexTHBHOIO CHCTEMOIO
JUTs ieHTH(]IKaMil Ta ypaBJIiHHSA TOTSHIIIHHAMY 3arpo3aMu Oe3meri kKopMiB. Briposa-
mxenHs: HACCP no3Bosisie mpoakTUBHO 3amobiraty 3a0pyIHEHHIO KOPMiB Ta 3a0e3re-
qye CHCTEeMHHUH MiJIXiJ IO KOHTPOJIO SKOCTi. Bukopucranus iHHOBamiiHUX Oi0TeXHO-
JIOTi# Ta HOBHX OE3MEYHMX JOOABOK Ma€ 3HAYHHU IMOTEHITIANT JIJIS OKPAIICHHS SKOCTI
Ta 6e3nexu KopMiB. Po3poOka Ta 3acTtocyBaHHs (epMeHTIB, MPOOIOTHUKIB Ta MPEMIKCIB,
30aradyeHuX BaXXJIMBUMU HYTPIEHTaMH, CIPUSIOTH KpPAlIOMy 3aCBOEHHIO TOXXKHWBHHUX
PECYOBHH Ta MiABUIICHHIO CTIHKOCTI TBAPHH J0 3aXBOPIOBAHb.

JoBeneHo, 110 MOCTIHHUI PO3BUTOK Ta OHOBJIEHHS CTaHAAPTIB Ta METOMOJOTIH
KOHTPOJIFO HEOOX1IHWH JUIA BiAMOBiZAl HA HOBI BUKIHMKHU y cepi KOPMOBOi Oe3NeKH,
Ie BKIJIFOYAE afanTaIlito J0 3MiH Y 3aKOHOJABCTBI, HOBITHI HAYKOBI BIAKPUTTS Ta PO3-
BUTOK TexHOJOTii. CiBOpars MiXk HAayKOBUMH OpraHi3auisMi, BUPOOHUKAMH KOpPMiB
Ta PETyIIOI0YMMH OpTaHaMH € KIIOYOBOIO IS BAOCKOHAJICHHS HOPMAaTHBHOI 06a3n Ta
MPAKTUK BUPOOHHUIITBA KOPMIB. J{OCIIKEHHS MiAKPECITIOE BaXKIUBICTh KOMIUIEKCHOTO
MiAX0AY O KOPMOBOi O€3MeKH, AKHii BKIFOYAE CTPOTe JOTPUMAaHH MiXKHAPOJAHUX CTaH-
JIApTiB, 3aCTOCYBAaHHS CYYaCHUX HAYKOBHX JOCATHEHb 1 TEXHOJIOTIH, a TAKOX MOCTiiHEe
OHOBJICHHSI METO/IB KOHTPOJIO Ta YIPAaBIiHHS SKICTIO KopMiB. Bee 1e pasom crpusie
HE JIMIIE MiABUINEHHIO SIKOCTi Ta O€3MeKH KOPMIB, alie i e()eKTUBHOCTI C1ITbCHKOTOCTIO-
JIApCHKOTO BUPOOHUIITBA 3arajioM, 3a0e3neuyrodn cTabibHe TocTauaHHs Oe3MeYHIX Ta
SKICHUX MPOAYKTIB XapuyBaHHS.
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KOPMOBA NPOAYKTUBHICTb BYPKYHY BUJTOIO 3AJIEXHO
BiA TEXHONOTN4YHUX NPUMUOMIB BUPOLLYBAHHA
B YMOBAX NMPABOBEPEXHOI'O JNICOCTENY YKPAIHU

CeucmyHoea I.B. — K.c.-2.H.,
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HaujoHanbHut yHisepcumem biopecypcig i npupodokopucmysaHHs1 YkpaiHu
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HaujoHanbHut yHisepcumem biopecypcig i npupodokopucmysaHHs1 YkpaiHu
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YmaHcbKull HayioHanbHUl yHigepcumem cadigHuymea
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3aeidysay kaghedpu azpobiomexHoroail,

BaxiOHoyKpaiHcbKull HayioHanbHUl yHigepcumem

Iy B.J1. — d.c.-2.H.,

npoghbecop kaghedpu 3emnepobecmea, rpyHmMo3Hascmea i 3axucmy pocsiuH,
3aknad suwjoi oceimu «[1odinbcbKkuli OepxxasHuUll yHisepcumemy
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IHecmumym npuknadHux Hayk, HimeyduHa

Egexmuene sedennsa 2any3i KopmosupoOHUYmMEa nosuHHo 6a3y8amucs Ha GUKOPUCMAHHI eHep-
2030epiearouux mexHoN02il 6UPOUYBANHS KOPMOBUX KYIIbIMYP, 30AMHUX 3a0e3neyumu MaKcumats-
HULL BUXIO KOPMOBUX OOUHULD, NEPEMPABHO20 NPOMeEIHY ma 8an08ol i 00MiHHOL eHepeil 3 00uHUYi
naowi. OOHUM 3 eKONOSIUHUX MA eHep2o30epiecato ux Memooié NiO8UUeHHSA NPOOYKMUBHOCI DL
€ CMBOPEHHS BUCOKOBPOICATIHUX CYMICHUX Nocigie 600osux ma naxosux mpas. Cepeod 6udie 6060-
sux mpas ocobause micye 3avimae 6ypxyn oinui (Melilotus albus) — kynemypa, saxa 3a 6yOb-saKux
NO20OHUX YMO8 3a0e3neyye 6UCOKY ma CMAabLIbHY NPOOYKMUBHICTb | XAPAKMEPUZYEMbCS GUCO-
KO KOPMOBOIO Ma azpomexHiunoto yinnicmio. OOHAK, HAYKOB8OL iHghopmayii w000 mexHon02iuHux
ocobnueocmei 1020 UPOWYBAHHA Y 3MIUAHUX 31 31AKOGUMU KOMNOHEHMAaMU NOCIBAX HUHI HAAGHO
Hedocmammubo. Memoio 0ocniodxcens OY10 BCMAHOBUMU 0COOTUBOCIE POPMYBAHHS KOPMOBOI NPO-
OYKmMusHOCmI OYPKYHY 0i1020 6 O0HOBUOOBUX MA OIHAPHUX NOCIBAX 3ANLEHCHO 810 MEXHONOSTUHUX
3axo00ie supowyeanHsi. Jlocniodcenns nposoounu y 2015-2017 pp. na docnionomy noni kagheopu
KopMosupobHuymea, meniopayii i memeoponoeii ¢ ymosax BII HYbBill YVkpainu «Aeporomiuna
docnioHa cmanyisy. Bcmanoseneno, wo Hausuwy npooyKmMusHicms KopmMosoi niowi sabesneuy-
eana Oinapua cymiut 6ypKyHy 01020 i3 CYOAHCHKOIO MPABOI0 3a HOpMU ucigy 600080I Ky1bmypu
16 xe/ea ma enecenns nosnozo minepanviozo dobpusa y nopmi N, P, K = Taki nocieu 3abesneuy-
sanu 8uUxio 3 00Ho2o eexmapy 94 I'J[c/ea oominnoi enepeii, 1,45 m nepempasnozo npomeiny ma
7,91 kopmosi oounuyi 3 GUCOKUM MICHIOM KopM0o6o2o OLIKy (183 2). Boboso-3nakosuil gpimoye-
HO3 3 NPOCOM 3a MAKoI 83aeMO0ii paxmopie 3a6e3neuysas popmysanhs HaumMenus nPOOYKMUGHUX
nocieie — 79 I'J[ic/2a oominnoi enepeii ma 1,16 m/2a nepempasrozo npomeiny.

Knrouogi cnosa: 606060-31aK08i nocigu, NPOOYKMUSHICMb, KOPMOBA OOUHUYS, NEPEMPAGHULL
npomeit, 6anoea ma 0OMiHHA eHepeis.
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Svystunova 1.V., Zakhliebaiev M.V., Poltoretskyi S.P, Senyk L.1., Shuvar A.M., Puiu VL.,
Chetveryk 0.0., Smetanska 1.M. Fodder productivity of Melilotus albus epending on the
technological methods of cultivation in the conditions of the Right-Bank Forest-Steppe
of Ukraine

Effective management of the fodder industry should be based on the use of energy-saving
technologies for growing fodder crops capable of providing the maximum output of fodder units,
digestible protein, and gross and exchangeable energy per unit area. One of the ecological and
energy-saving methods of increasing the productivity of arable land is the creation of high-
yielding compatible crops of legumes and grasses. Melilotus albus occupies a special place among
leguminous grass species, a crop that provides high and stable productivity under any weather
conditions and is characterized by high fodder and agrotechnical value. However, there is currently
not enough scientific information on the technological features of its cultivation in crops mixed
with cereal components. The purpose of the research was to establish the specifics of the formation
of fodder productivity of the Melilotus albus in single-species and binary crops depending on
the technological measures of cultivation. The research was conducted in 2015-2017 at the
research field of the Department of Fodder Production, Land Reclamation and Meteorology in the
conditions of the Agricultural Research Station of the National Agricultural University of Ukraine.
1t was established that the highest productivity of the fodder area was provided by a binary mixture
of Melilotus albus with Sudanese grass at the rate of sowing of leguminous crops of 16 kg/ha and
the application of complete mineral fertilizer at the rate of N P, K, . Such crops provided a yield
of 94 GJ/ha of exchangeable energy, 1.45 tons of digestible protem and 7.91 fodder units with a
high content of fodder protein (183 g) from one hectare. Legume-cereal phytocenosis with millet
under such an interaction of factors ensured the formation of the least productive crops — 79 GJ/ha
of exchangeable energy and 1.16 t/ha of digestible protein.

Key words: leguminous crops, productivity, feed unit, digestible protein, gross and
exchangeable energy.

IHocTanoBka npodaemu. EdekTuBHE BeicHHS rany3i KOPMOBHPOOHHUIITBA TIOBUHHO
0asyBaTHcs Ha BUKOPUCTAaHHI €HEePro30epiralodnx TEXHOJIOT 1 BUPOIyBaHHS KOPMOBUX
KyJBTYp, 3IaTHUX 3a0€3MeYNTH MAaKCUMAJIBHIH BUXiJ KOPMOBHX OJUHHIIb, IEPETPAB-
HOTO NPOTEeiHy Ta BajoBOi i 0OMIHHOI eHepril 3 oxunuIi miomi [1, 2, 3]. OgauM 3 exo-
JIOT1YHUX Ta €HEeproz0epiralounx MeTOJiB MiABUIIECHHS MPOAYKTHBHOCTI PLLIi € CTBO-
PEHHS BUCOKOBPOXKaHUX CYMICHHX MOCiBiB 000OBHX Ta 371aKOBUX TpaB [4].

Cepen 0000BMX KOPMOBHX TpaB Ha OCOOJHMBY yBary 3aciyroBye OypKyH Oinuii
(Melilotus albus) — KynbTypa Majio BUOAIIHBA 10 YMOB BUPOIIYBaHHS, 3aBASKH YOMY
HaBITH 32 €KCTPEMAaJbHUX YMOB (POPMY€E IOPIBHSIHO BHCOKHH BpOXal BETETATHBHOI
Macu 3 BMmicToM 0,19 k. on. Ta 34—44 r nepeTpaBHOrO MPOTEIHY B OMHOMY KiJIOTpaMi.
[{iHaMM € W arpoTexHIYHE 3HAYCHHs OypKyHY, KW 3anuinae micis cede B IPYHTI
3HAYHY KiTbKICTh KOPEHEBUX 3ANUIIKIB — JJOAATKOBOTO JDKEpETa OpTaHiuHOi pedOBHHH,
a TaKoX 3aBISIKU CUM0i03y 3 Oy’Ib00YKOBUMH OaKTEPisIMU — 3HAUHY KIJIBKICTh JOCTYI-
HOTO 010JOTIYHOTO a30Ty JUIs HACTYIHUX KYyJIBTYp CiBO3MiHH [3, 5].

IMompu nepesaru OypkyHy 01J10T0, B IPYHTOBO-KJIIMaTHUHUX yMoBax IIpaBoOepex-
Horo JlicocTeny HayKOBUX JaHMX IOJO TEXHOJOTTYHUX OCOOIMBOCTEH BUPOLIYBaHHS
OypkyHy O170r0 B CyMICHHX IOCiBax 31 3JIaKOBUMH KYJIBTYpaMU HasiBHA HEJIOCTAaTHS
KUTBKICTh, IO i BU3HAYMIIO aKTYaJbHICTh MPOBEICHHS MOCIIIKEHb.

AHaJji3 ocTaHHIX JocaizkeHb i myomikamiii. B octanHi poku moromis’s Benu-
Koi poratoi xymo0u B YKpaiHi POIOBKYE Pi3KO CKopodyBatuch. [Ipu nipoMy aedinur
MePETPABHOTO MPOTEiHY B palioHaX TBApHUH CTAaHOBUTH Maibke 25 %, B HACIiIOK 4OTO
MIEPEBUTPATH KOPMiB 301bIIytoThCS — Yy 1,3—1,4 pa3u, HemoOip MpoAyKIlii TBAPUHHH-
nrBa — Ha 30-34 %, a ii cobiBapTicTs —y 2,5 pasu [ 1, 2]. Biarak, inTencudikaris ramysi
KOPMOBHPOOHUIITBA MOTpeOye HOBMX IUIAXIB MiABHMIICHHS MPOAYKTUBHOCTI piyLIi
1 IKICHOTO CKJIay KOPMY, B TOMY YHCIIi 32 PaXyHOK arpOTEeXHIYHUX 3aX0/IiB, HAIPUKIIA,
ONITHUMAJIBHOTO 1000pY KOMIIOHEHTIB, MiHEPaJIBLHOTO yIOOPEHHS, ClIOcO0y CiBOH, HOPM
BHCIBY TOIIO.
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BukopucTanHs y TpaBocyMimmkax 0000BHX BHUJIB TpaB J03BOJISE HE JIMIIE iCTOTHO
MiABUIIUTH YPOXKaHHICTh TPaBOCTOIB, aje W KOPMOBY iX IIIHHICTh, OCKUIBKH TaKi
MOCIBU 3a0€3MeUyI0Th 3HAYHO BHIIMN BUXiJ KOPMOBUX OAWHHIE — 6,6-9,1 T/ra mpotu
4,0-4,5 1/ra y xykypyasu Ta 3,5-4,0 1/ra y 3makoBux Tpas. [Ipu BukopucTanHi y 3mi-
IIaHWUX TI0CiBax OypKyHY OLIOTO 3 KyKypya3oro Oyio oxepkaHo 7,45 T/ra KOpMOBHX
omuuuLpb 1 0,46 T/ra mepeTpaBHOTO MPOTEIHY, TOAL K OJHOBUIOBUHN MOCIB KyKYpyIA3u
tdopmysar 7,12 ta 0,39 1/ra BinnosinHo [6, 7]. 3HauHa nepeBara 6000BO-3JIaKOBHUX Tpa-
BOCyMillIeld 3a oOcsiraMu 300py KOPMOBHUX OJHMHHUIIL OOYMOBJIEHA 1X 3MAaTHICTIO CHM-
OiotnuHo (ikcyBatu aTMoc(hepHHH a30T Ta BUKOPUCTOBYBAaTH BOJIOTY 1 Pa3oM 3 HEIO
Ba)XKOJOCTYTIHI TIOKUBHI PEYOBUHH i3 NIHOOKUX TOPU3OHTIB IPYHTY.

BypkyH Oinuii, 3a faHuMu 0arathoX JOCTITHHUKIB [4, 5] MOXXKHA BUPOIIYBaTH CyMiCHO
3 Pi3HUMH OJHOPIYHUMH ¥ OaraTOpiYHUMHU 3TAKOBUMH KYyJIBTYpaMH, HAPUKIAI, CTO-
KOJIOCOM 0€30CTHM, KyKypYI30l0, TIPOCOM, CYIaHCBKOIO TPaBOIO, COPro, BIBCOM Ta
IHIIUMH KYJIBTypaMH.

OuiHtoI0Th €(heKTUBHICTh BUKOPUCTAHHS KOPMOBOI IUIONII 32 OTIOMOTOI0 Pi3HUX
KPHUTEpiiB, B TOMY YHCIIi, 32 €HEPreTHYHOIO OI[IHKOIO TEXHOJIOTi BHPOIIyBaHHS KOp-
MOBHX KYJBTYp Ta BHXOIOM 3 | rekrapa KOPMOBHX OIUHHIIH 1 IIEPETPABHOTO IPOTE-
iHy. Ba)xJIMBUM XapaKTEepUCTUKOIO IOKUBHOCTI KOPMY € BMICT MEPETPABHOIO MPOTEIHY
B OJIHIN HOro KOpMOBii oxuHuUi [8, 9].

3Baykaro4W Ha BUICHABEACHE, BAKIMBAM HAYKOBUM IHTaHHIM, IO Mae€ Ipak-
TUYHY JOLIIBHICTD € BUBYCHHS TEXHOJIOTTUHUX OCOOIMBOCTEH BUPOLYBaHHS OypKyHY
OiIor0 y CyMICHHX TOCiBaX 3i 3JaKOBUMHU KyJIbETypamH B ymoBax [IpaBoOepeixHOTro
Jlicocrery, 1110 T03BOJIUTH MiABHITUTH iX MPOAYKTUBHICTh Ta MOKUBHY IIHHICTH OJIEP-
KAHOTO KOPMY.

IMocTanoBKka 3aBaaHHsi. MeTOrO TOCHTIKEHb OyJI0 BCTAHOBUTH OCOOJIUBOCTI (op-
MYBaHHS KOPMOBOT TPOIYKTHBHOCTI OypKyHY O110T0 B OMHOBHUIOBHX Ta OIHAPHHX IOCI-
BaX 3aJICXKHO BiJ] TEXHONOTIYHUX 3aXO/1iB BUPOILYBaHHS.

. Hocmimxenns npoBoaunu y 2015-2017 pp. Ha AocCiigHOMY TONI KaQeapu Kop-
MOBHpPOOHUIITBA, Memiopariii i mereopoorii B ymoBax BIT HYBill Ykpaiau «Arpono-
MiyHa nociuigHa ctanuis» [10]. [TonpoBwuii mocmin 3akiagany 3a cxemoro: (akrop A —
TpaBocymimi: 1) OypkyH Oinvid (KOHTPOIIb), 2) OYpKyH Oinwid + KyKypyn3a, 3) OypKkyH
Oimmii + mpoco, 4) OypkyH Oinuid + cygaHChKa TpaBa, 5) OypkyH Oinmuit + copro; ¢ak-
Top B — HOpMu BuciBY OypkyHy 6isoro: 1) 16 kr/ra (koHTpoIb), 2) 18 Kk1/Ta, 3) 20 kr/Ta,
4) 22 xr/ra; daxrop C — ynobpenns: 1) 6e3 BHecenHs 100pus (koHTpons), 2) N, P, K
3) N60P60K60’ 4) N60P90K90'

ITora 061iKOBOT JUISIHKY — 25 M, TOBTOPEHHS — YOTUPUPa30Be. Y TOCTi i BUBYAIH
copt OypkyHy Oinoro Enefi, ribpun xykypyazu Kaap 267 MB (D®AO 260), copt npoca
Ko3armpke, Ti6puy copro JoBicta Ta copt cynaHcbkoi TpaBu binsBka.

Hopma BuciBy 371aKOBUX KyJIBTYp y CKJIaji TpaBocyMiriel cranoBuia 70 % Bif 1oB-
Hoi: mpoco —20 kr/ra (2,25 MJTH cX0XKUX HaciHuH Ha 1 ra), kykypyaza— 20 kr/ra (60 tuc.),
cynaHchbka TpaBa — 15 kr/ra (1,5 mnH), copro — 15 kr/ra (0,375 muH). ®ocdopHo-Ka-
JiHHI JOOpWBa BHOCWIM BOCEHU TiJl OCHOBHUN 0OpOOITOK IPYHTY y (opMi IPOCTOTO
cynepdocdary (19,5 %) i xmopucroro kamiro (56 %), a30THI — HaBECHi il IEPEIIO-
CiBHYy KyJbTuBaLio y ¢popmi amiaunoi cenitpu (34,5 %). [pyHT mociiaHoi AinsHKE —
YOPHO3eM THUIIOBUI MaJOTYMYCHHUH 3 BMicTOM pyxomoro ¢ocdopy (3a MaduriHum)
40-55 Mr/kr rpyHTY, 0OMiHHOTO Kajito 150—165 MI/KT IpyHTY Ta JIETKOTiApOJIi30BaHOTO
asory 3a Kopuodinpaom 140—160 mr/kr rpyHTy, pH cop0B01 BUTSRKH — 6,7—7,0.

ITorogni yMOBM B pPOKM MPOBEACHHS IOCHIIKEHb OyiaW PI3SHUMU — HaHOUIBII
ICTOTHI BiAXWJICHHS Bix 6araTtopidyHuX rizporepMidaux ymoB Oymau 2015 ta 2017 poxkw,
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BIIPOJIOBXK SIKUX BETeTallisl POCIMH MPOXOria Ha (oHI MiABUIIEHUX TEMIIEpaTyp MOBi-
Tps 1 TpuBaiuX Oe370MOBUX TepiofdiB. PicT 1 po3putok pociwH y 2016 pori BinOy-
BaBCsI B YMOBAaX, HAOMIDKCHUX IO 0AaraTopiyHUX 3HAYCHb OCHOBHHX METEOPOJIOTIYHUX
mapameTpiB.

Po3paxyHOK TTOXXMBHOCTI KOPMY BH3HA4YallM 3a MeToaukor badwua O. [10], enep-
reTHYHy e()eKTHBHICTh arpo3axojliB BU3HAYaIH 32 MeToankoro MensenoBcekoro O. Ta
IBanenka I1. [9].

Bukian ocHoBHOro marepiajy mocaimkeHHs. Bigomo, mo HopManbHe (QyHKITI-
OHYBaHHS OpPraHi3My TBapHH Ta iX BUCOKA MPOIYKTUBHICTH MOXKIIHBI JIUIIIE 32 YMOBH,
0 KO)KHA KOPMOBA OIWMHUISI KOPMY, 3TiTHO i3 300TE€XHIYHUMH HOPMAaMH, MiCTHTb
105-110 r meperpaBHoro MpoTeiny [3]. Y HAIIMX JOCTIKCHHSX 3a0e3MeUeHICTh OHI€T
KOPMOBO1 OJTMHMUIII IEPETPABHUM NPOTETHOM OTPUMAHOTO KOpMy cTaHoBMia 159-183 1,
II0 3HAYHO MEPEBHIYBANO 300TeXHIUHY HOpMY (Tabm. 1). Ilpmuomy Ha ¢opmyBaHHS
MOXKHUBHOCTI OTPHMAHOTO KOPMY BILTUBAIIM BC1 TOCIIKYBaHi (pakropu.

Tabmuust 1
3abe3nevyeHicTh KOPMOBOI OIMHHIII MEPETPABHUM MPOTETHOM CyX0i Macu OyPKyHY
0is10oro B 0IHOBU/I0BUX Ta GiHapHUX mociBax (cepenne 3a 2015-2017 pp.), r

Kyabtypa, Hopma BuciBy 0ypkyHy 6ij10ro, Kr/ra
. Ynoopenns
TpaBoCyMilll 16 18 20 22
6e3 no6puB 172 169 169 167
L. N,.P, K, 178 175 174 174
BypkyH 6inuii
NP Koo 179 178 177 175
NPy Ky, 180 179 179 177
6e3 100puB 169 168 165 163
BypkyH Ginuii + NP, K, 174 172 172 168
KyKypynsa N, P Koo 178 177 175 172
N, PooKo, 178 177 176 174
6e3 1obopuB 173 173 173 168
N,.P, K 178 177 174 173
Bypky# 6immii + npoco  —2-45_4
N P.Ke 179 177 177 175
N Po Ko, 174 170 169 172
6e3 1obpuB 174 173 172 170
Bypxyn 6imuit + pasa | N, P, K, 179 177 176 174
CyllaHChKa N PooKeo 181 181 178 177
N Py Ky, 183 182 182 183
6e3 1ob6puB 162 161 161 159
N,.P, K 166 164 164 162
Bypkyr 6inmit + copro A4 A3
NP K, 170 168 166 165
N P, K 171 169 167 166

60 90" 90

3a yMOBH BHECCHHS MiHEpAJILHUX TOOPHB 3a0€31eYCHICTH KOPMOBOT OJIMHUII KOPMY
nepeTpaBHUM MpoTeiHOM 3pocTana Ha 4-9 1. Ilpudomy, 3i 301UIbLIEHHSIM HOPMH YJIO-
OpeHHs KOpMOBa IIIHHICTh KOPMY 301JIbIITyBanack. 3arymmeHHs TPaBOCTOK 33 paxyHOK
3pOCTaHHS HOPMH BHCIBy 000OBOTO KOMIIOHEHTY 110 22 KI/Ta, HaBMAaKH, Ha OLIBIIOCTI
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BapiaHTIB JOCTiy TMPU3BOIWIO JO 3HWKEHHS BMICTY MEPETPABHOTO MPOTEIHY B KOP-
MOBI# ofuHHMI — Ha 1-5 T. 3MiHIOBaNIaCh MOXXUBHICTH KOPMY 1 3aJICKHO BiJ BUIOBOTO
CKJIaJly TPaBOCYMIllll — 32 CyMiCHOTO BHOIIYBaHHSI OypKyHY OLIOTO 3 KyKypya30I0,
IIPOCOM Ta COPro 3a0e3MeUEHICTh BIiBCSIHOI OMHUIN IEPETPaBHUM IIPOTETHOM 3HUKY-
Bajach Ha 4—11 T, 32 CyMICHOTO BHUPOIIYBaHHS 13 CYIaHCHKOIO TPABOIO — 3pocCTalia Ha
2—6 1, BITHOCHO KOHTPOJTIO (OTHOBUIOBHI MOCIB 6000BOT KynbTypH). 3 MOCIBIB JaHOTO
BapiaHTy OTPUMaHO W HAWOIMBIINIT BUXi KOPMOBUX OAMHHIE Ta IEPETPABHOTO IIPOTE-
iny 3 1 ra — 5,05-7,91 ta 0,86—1,45 1/ra, BignosigHo (Tabm. 2).

Ta0mwuis 2
Buxin kopMoOBHX OIMHHUIB i TEPETPABHOIO MPOTEiHY 3 NOCIBiB OypKyHY 06iJ10T0
B OIHOBU/I0BUX i OiHapHuX mociBax (cepenne 3a 2015-2017 pp.), 1/ra

Hopma BuciBy 6ypkyny 0isnoro, kr/ra

T‘;Zg(‘)’gﬁfm Yio6pennst 16 18 20 22
KO* | IIT** | KO | IIT | KO | NI | KO | I
6e3 106pUB 6,03 | 1,04 [5730,97] 55 |0,93 5,14 | 0,86
, N, P, K 7,03 | 126 | 6,73 | 1,18 | 6,37 | 1,11 | 6,05 | 1,05

BypkyHu Ginmii oA

NP Ky 725 | 1,30 | 7,02 |1,25]648 | 1,15 | 6,17 | 1,08
N,PooKso 746 | 1,39 | 732 |1,31] 6,88 | 1,23 | 6,54 | 1,16
6e3 106pUB 598 | 1,01 |5,65]0,95]538 0,89 |503]0,82
Bypxyn 6imit | N,.P, K, 6,79 | 1,18 | 6,32 | 1,09 | 6,04 | 1,04 | 5,67 | 0,95
*+ KyKypyasa NP K, 7,05 | 127 [ 6,72 | 1,19 | 6,41 | 1,12 | 6,09 | 1,05
NP, K,, 7,40 | 1,35 | 7,22 | 1,28 (6,77 | 1,19 | 6,49 | 1,13
6e3 106puB 509 | 0,88 | 4,80 (0,83 | 433 |0,75 | 4,05 | 0,68
Bypxyn 6immit | N, P, K, 574 | 1,02 | 548 (0,975,116 | 0,90 | 491 | 0,85
+ mpoco NP K, 6,16 | 1,10 | 587 | 1,04 538 | 0,95 | 5,14 | 0,90
NP, K,, 6,66 | 1,16 | 6,30 | 1,07 | 5,69 | 0,96 | 545 | 0,94
. 6e3 106puB 6,06 | 1,06 | 566 0,96 540 | 0,94 | 5,05 | 0,86
EYTI;‘;S;E Olmit NP K, 727 | 1,30 | 683 1,21 642 | 1,13 | 6,02 | 1,05
cynanchKa NP K, 7,57 | 1,38 | 7,14 | 1,29 | 6,56 | 1,17 | 6,17 | 1,09
NP, K,, 791 | 1,45 | 7,49 | 1,38 | 6,93 | 1,27 | 6,57 | 1,20
6e3 106puB 591 | 0,96 | 5,60 0,90 | 535 0,86 | 504 | 0,80
Bypxyn 6imait | NP, K, 6,74 | 1,12 | 6,28 [ 1,03 | 5,81 | 0,95 | 544 | 0,88
+ copro NP K, 724 | 123 | 6,86 |1,15] 626 | 1,04 | 589 | 0,97
N PooKo 739 | 1,30 | 7,21 [1,22] 6,69 | 1,12 | 6,32 | 1,05

IHpumimka: *KO — kopmosi oounuyi, **I111 — nepempasHuii npomeiH.

VYV cepenHbOMY 3a POKH JIOCHIDKCHb BallOBH 30ip KOPMOBHX OAMHHUIL 3 1 Ta
3aJIe)KHO BIJI JOCHTIKYBaHUX (akTopiB ctaHOBHB 4,05—7,91 T/ra, mepeTpaBHOTO TPO-
teiny — 0,68—1,45 1/ra. [Ipu npoMy, 3a BHECEHHSI MiHEpaJIbHUX AOOPUB BHXiJ KOPMO-
BUX OJMHHUIIH Ta NIEPETPABHOTO MPOTEiHy 3pOocTaB BiqHOCHO KoHTpomo Ha 0,4-1,89 ta
0,14-0,4 1/ra. 30i1bIIEHHS] HOPMU BUCIBY OYpKYHY O170T0 MaJjio HEraTHBHHH BIIMB Ha
(hopMyBaHH: TOKUBHOCTI TPABOCTOXO, B HACIIJOK YOTO 3HAYCHHS TAHUX ITOKa3HHUKIB 3HH-
JKyBalUCh, BiAmoBiaHo Ha 0,23—1,37 Ta 0,05-0,09 1/ra. 3a 0MHOBUIOBOT CiBOM OYpKyHY
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0i10r0 (KOHTPOIBH) MPOMYKTHBHICTH KOPMOBOI TIOMII 32 BUXOJOM KOPMOBUX OJMHHIIb
craHoBwia 5,14-7,46 1/ra, neperpaBHoro nporeiny — 0,86—1,39 1/ra. [lemo Hmx4i
3HaueHHs (popMyBasu 3MilIaHi MOCiBU OypKyHY Ois10ro 3 KyKypyazow — 5,03—7,40 ta
0,82—-1,35 1/ra, BignoBinHo. KopMOBa MpOAYKTHBHICTH TpaBOCYMillli OypKyHY Oimoro
13 copro Oyna noxidHoro — 5,04—7,32 T/ra kopmoBux onuHHIb Ta 0,80—1,30 T/ra mepe-
TPaBHOTO MIPOTETHY, 1110 BKAa3y€ Ha BUILLY NOKUBHY LIHHICTh KOPMY 31 3MIIIaHOTO MOCIBY
0000BOT KYJIBTYpH 3 KyKYPYI3010, SIKHI 38 HUKYOi BpOKaHOCTI Maiike He MoCTyma-
€ThCS 32 PIBHEM KOPMOBOI MPOAYKTUBHOCTI. HalHWk4mii 30ip KOPMOBHX OJMHHIIb
1 IepeTpaBHOTO MPOTEIHY BiA3HAYEHO Ha BapiaHTi CYMICHOTO BUPOILYBaHHA OypKyHY
Oiytoro 3 mpocom — BignoBigHO, 4,05-6,66 Ta 0,68—1,16 T/Ta.

MakcuManbHy KOPMOBY MPOJAYKTUBHICTH Cepell TOCHTIKyBaHUX 0000BO-371aKOBUX
TPaBOCYMIIIIOK 3a0e3meuyBaB 3MillIaHui MOCiB OypKyHY O110T0 13 CyAaHChKOIO TPaBOIO
3a HOPMHU BUCiBy 0000BOr0 KOMIIOHEHTY 16 Kr/ra Ta Ha (hOHI BHECEHHS IIOBHOTO MiHe-
panbHoro ynoopenns na pisai N P, K, — 7,91 1/ra xopmMoBux omunuuk ta 1,45 1/ra
NEPEeTPaBHOTO MPOTEIHY 3a0e3mneuyBay.

BinbII MoBHO IpoaHallizyBaTH MPOAYKTUBHICTH KOPMOBOT ILIOIITI J03BOJIsIE Oi0CHEP-
TeTHYHA OIIHKA €JIEMECHTIB TEXHOJIOTIi BUPOIYBaHHS Y BHIVISII €HEPrOEMHOCTI BUPO-
LIEHOTO KOPMY 32 OOMIHHOIO €HEPTi€lo, 110 3aCBOIOETHCS TBapUHAMU. JloCimKeHHAMU
BCTaHOBJICHO, IO BHXiJ BaJIOBOi Ta 0OMIHHOI €Heprii 3 MOCiBIB y JOCIHili 00yMOBIIIO-
BaBCs PIBHEM MIHEPAJIBHOTO YIOOPEHHS, HOPMOIO BHUCIBY OypKyHY O1IOTO Ta KOMITO-
HEHTHHUM CKJIaJIOM TpaBOCYMilIkH (Tadm. 3).

BcranoBneHo, 1110 HE3aJIeKHO BiJ] BUAOBOTO CKJIaIy MOCIBiB BHECEHHS MiHEPallb-
HOTO ymOOpEHHs IO3WUTHBHO BIUIMBAJO Ha CHEPIreTUYHY IPOAYKTHBHICTH KOPMOBOI
IUIoMi. 3a BiICYTHOCTI YIOOpEHHs BHXiJl BaloBOi Ta OOMIHHOI eHeprii 3 OIHOBHJIO-
BUX TOCiBiB OypkyHY Oioro He mepeBuinysas 123—144 ta 58—68 I'/x/ra, Ha 3Mima-
HUX — BignoBigHO, 106—156 Ta 49—73 I'/I)/ra. 3a BHECEHHS NIOBHOTO MiHEPAJILHOTO
ynobpenns B Hopmi N, P, K - eHepronpoayKTuBHICT KOPMOBOI IUIOLII HA BapiaHTax
3 6000BOFO KyIBTYporO 3pocTtana 10 144—169 ta 68—79 I'Jx/ra, Ha BapiaHTax GiHApHUX
MOCIBIB — BiAMOBiIHO, 10 124—180 Ta 59—87 I'/I)/ra. HaiiBuiny eHepreTH4HY MPOIYK-
TUBHICTB TOCIBIB 3a0e3IeuyBaia MaKCUMalbHa y TOCTiIi HOpMa MiHEpalbHUX JOOPHB
NP, K,, — Ha onHOBHIOBHX nOCiBax OypkyHy Oinoro 155-179 ta 74-86 ['lx/ra, na
BapiaHTax OiHapHUX cyminred — 133—195 Ta 65-94 T'Jlx/ra.

3aryieHHs nociBy 3a paxyHOK HiIBULIEHHS HOPMH BUCiBY 0000OBOr0 KOMITOHEHTY
MPU3BOJAWIO 0 3HI)KEHHA EHeproeeKTHBHOCTI MocCiBy. Tak, 3a ciBOM 3 HOpPMOIO
BUCIBY 16 Kr/ra OJHOBWIOBI NOCIBH OypKyHY O1IOTO HArpOMaJXKyBajk 3 TPABOCTOEM
144-179 T']lx/ra BamoBoi eneprii Ta 86—68 I'J[>x/ra oOMiHHOT, 6000BO-3]1aKOBI — BijI-
noBifgHO, 133—-195 Ta 61-94 I'Jl)x/ra. 3a 30inpIICHHS HOPMH BHUCIBY 0000BOI KyIBTYpH
Jo 18 Kr/ra BUXi eHeprii 3HWKYBaBCs, BIANOBITHO, 10 135-171 ta 65-82 I'/lx/ra 3a
OITHOBUIOBOI CiBOM OypkyHY Ouoro Ta 126—184 ta 58—89 I'Jlx/ra 3a ciBOu y cymimnax
31 371aKOBUMH KyJbTypamu. Ha ninsHkax, ne OypKyH BHCIBaIN 3 MaKCHMAJIbHOIO HOP-
MOFO BHCIBY — 22 KI/Ta BUXiJl BAJOBOI Ta 0OMIHHOI eHeprii 3HKyBaBcs 10 123—155 ta
58-74 T'[Ix/ra 3a iioro oqHOBH10BO1 CiBOM Ta 10 106—164 Ta 4965 T'[I/ra — 3a ciBOu
B OiHApHUX 31 37TaKOBUMH KyJIBTypaMu MociBax, mo Ha 2—20 ta 3-21 % Himwkue HiX 32
HOpPMH BHCIBY 16 Kr/Ta.

BupoBuii ckian 6000BO-371aKOBUX CyMillel TaKOX 3HAYHOIO MIpOI0 BILJIMBAB Ha
EHEepronpoayKTHBHICTE KOpMOBOi mwromm. Cepen HOCHiIKyBaHHX KOMITO3UIINA OiHap-
HUX TIOCIBIB HaWMEHIII TPOXYKTHBHUM OYyJIO TMOE€IHAHHS OypKyHY OLIOTO 3 MPOCOM,
Ha JinsHKax sikux Oyno omepskano 106—164 I'Jlx/ra BanoBoi eHeprii Ta 49-79 I'Jlx/ra
o6miaHOi. [TociBr 6000BOT KYBTYpH 3 KYKypYA30I0 Ta COPTo 3a piBHEM HATPOMAKEHHS
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eHeprii 3 yporkaeM Oynu ofiOHUMHE Ta 3a0e3edyBasli BUXij, BiAnoBigHo, 121-177 Ta
59-90 I'J»x/ra. HaiGimbIr mpoyKTHBHOKO Oyiia cyMmill OypKyHY OiJI0To 3 CyaHCHKOIO
TpaBor, MociBH sK0oi mo3BoisLIM oxepxaru 128—195 T'Jx/ra BamoBoi eHeprii Ta
60-94 I'JIx/ra 0OMmiHHO].

Tabmnums 3
Buxin BasoBoi Ta 00MiHHOI eHeprii cyxoi 0iomacu 0JHO BUI0BUX NOCIBiB
OypkyHy 0Ois10ro Ta iforo TpaBocymimok (cepenne 3a 2015-2017 pp.), I'/l:x/ra

Hopma BuciBy 0ypkyHy 6ij10r0, Kr/ra
Tﬁi‘:ﬁgﬁi’u Ynoopenus 16 18 20 22

BE* | OE** | BE | OE | BE | OE | BE | OE
6e3 noOpuB 144 68 135 | 65 | 130 | 62 | 123 | 58
.. [INP.K 169 79 160 | 76 | 151 | 72 | 144 | 68

BypkyH Oinmmit bds k2
NP Ko 173 82 165 | 79 | 154 | 73 | 146 | 70
NP Ky, 179 86 171 | 82 | 160 | 78 | 155 | 74
6e3 1o0puB 143 71 136 | 67 | 130 | 64 | 121 59
Bypkys 6imuit + | N, P, K, 160 80 155 | 75 | 146 | 71 | 139 | 67
KyKypynsa N PoKeo 164 85 159 | 79 | 147 | 76 | 140 | 72
N, Poo Ko, 169 90 164 | 85 | 153 | 80 | 146 | 76
6e3 1o0puB 133 61 126 | 58 | 113 | 52 | 106 | 48
Bypkyn 6imait | N, P, K, 146 69 140 | 66 | 130 | 62 | 124 | 59
+npoco N P.Ke 155 74 148 | 71 | 135 | 65 | 128 | 62
N PooKo, 164 80 155 | 75 | 141 | 68 | 133 | 65
6e3 1obpuB 156 73 147 | 68 | 136 | 65 | 128 60
Bypkys 6imuit + | N, P, K, 180 87 169 | 81 | 158 | 77 | 149 | 72
Tpasa cynaHceka |N P K o 187 90 178 | 85 | 164 | 78 | 156 | 73
N Py Ky, 195 94 184 | 89 | 172 | 82 | 164 | 78
6e3 no6puB 150 71 142 | 67 | 130 | 64 | 121 60
Bypkys 6imuit + | N, P, K, 167 80 163 | 75 | 149 | 69 | 140 | 65
copro NP K 172 86 169 | 82 | 154 | 74 | 145 | 70
N Py Ky, 177 91 173 | 86 | 164 | 79 | 155 | 75

Hpumimka: *BE — eanosa enepeis, **OFE — obminna enepeis.

MaxkcumanbHy €HepronpoAyKTUBHICTh KOPMOBOi IUIOIII — Ha PiBHI BiANOBIIHO,
195 Ta 94 I'/)x/ra BigMideHO Ha JUISHKAaX 3MILIAHOTO MOCIBY OypKyHY Oi/10r0 13 cynaH-
CBKOIO TpaBoto 3a BHeceHHs N P) K ' Ta Hopmu BuCiBy OypKyHy Ginoro 16 kr/ra. Onep-
JKaH1 3Ha4eHHS [IePEeBUIIYBaJIl aHAJIIOTTYHUNA OTHOBUI0BHUI OCIB 6000BOT KyIBTypH Ha
16 ta 8 I'JIx.

BucHoBku i nepcnekruBu. KopMoBa nNpoayKTUBHICTh OypKyHY 0i710r0 B OJHOBH-
JIOBHX Ta OIHAPHUX MOCIBaX iCTOTHO OOYMOBIIOBAJIACHE HOPMOIO HOTO BUCIBY, 37TaKOBHUM
KOMITOHEHTOM Ta PiBHEM MiHEpaJIbHOTO ynoOpeHHs. HalOimbI mpoqyKTHBHUME Oynn
MOCIBM 32 TEXHOJIOTIYHOI MOJIENI, sKa Tepeadadyalia cyMiCHE BHPOIILYBaHHS OypKyHY
0iy10r0 1 CynaHCHKOI TpaBU 3a HOPMH BHCIBY 000OBOTO KOMIIOHEHTY 16 Kr/ra Ta BHe-

CEHHsl TOBHOTO MiHepabHOro nobpusa y Hopmi N, P) K/ . Taxi nmocisu 3a0e3neuysanu
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BUXia 3 onHoro rektapy 94 I'Jx/ra ooMinHoi eHeprii, 1,45 T mepeTpaBHOTO MPOTETHY Ta
7,91 KOPMOBI OMHUIII 3 BUCOKAM BMiCTOM KopMoBoro 0uiky (183 r). HaliHmkay mpo-
IOYKTUBHICTB Yy TOCHii 3a0e3neuyBaB 0000B0-311aKOBHI (PITOLIEHO3 3 IPOCOM.
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BMICT CEHOBUHU Y M’A30BIA TKAHUHI CBI/_I.HEI;1
AK KPUTEPIN OUIHKU AKOCTI MPOAYKLII

TkaveHko T.1O. — K.c.-2.H.,

cmapuwull suknaday kaghedpu mexHornoeaii supobHuUymea
ma repepobku npodyKuii meapuHHUymea,

BiHHUUbKUU HauioHanbHuUl azpapHuUll yHisepcumem

THonamms «akicms M’sicay 6KII0YAE 8 cebe WUPOKULL CheKmp 1020 81acmueocmel, Wo 8i0o-
bpasicaroms xapuosy i 6i0102I14HY YIHHICMb RPOOYKMY, 4 MAKOMNC PO NEGHUX XAPAKMEPUCMUK A
eracmusocmeli, HANPUKIAO: OP2AHOLENMUYHI, MEXHONOIUHI, 2I2IEHIUHI, CMPYKMYPHO-MEXAHIYHI,
MOKCUKON02IYHI. BoOHOUac npoyec nioguuyeHnst CnOXCUBAHHA HACETLEHHSM C8ImYy OLIKA MEapuH-
HO020 NOX00JCEeHHA NOpsi0 i3 Hee(heKMUBHUM SUKOPUCAHHAM NPUPOOHUX Pecypcié € 0OOHUM i3
BUKIIUKIE MAUOYMHBO20 Y 2any3i 200i61i CilbCbKko2ocnooapcbkux meaput. Kopmosi dobasxu, wo
BUKOPUCMOBYIOMbCS 8 200167, AK NPAGUNO, € HAUBANCIUBTUIUM eLeMEHMOM GUPOOHUYMEA Xap-
408UX NPOOYKMIB I Maoms 6e3nocepedHill 6naus Ha besnexy ma axicms npodykyii. OOHax auwe
MOYHe 3HAHHI MEXaHi3My Oii yux 3acobie € nepedymosoio ix YCniuno2o 3acmocy8aHHsl.

IcHyroui noxkasHuku SKocmi M 5130601 mKaHuHu (M ’sca) c8UHi BKI0UAIOMb 8MICM CYX0i peuo-
BUHU, 30A20TIbHY B0J102ICMb, BKIIOUAIOYU GLILHY MA 368 A3AHY BON02Y, 8MiCm NpOmMeiny, Hcupy,
iHmeHncugHicmy 3a0apeienHs, M aKicmb, mapmyposicms ma iHutli. OKpim moeo, 6 opeauizmi
MeapuH, ocoonuso ceunel, 8i06y8aomMvbCs pisHi 8UOU Memadorizmy, o npu3eo0ums 00 yYmeo-
PEHHSL KIHYeUX NPOOYKmMie 00MIHY Peuo8uH, SKi 8UB00AmMbCs i3 ceuero. ToOi GUHUKAE NUMAHHS,
YU NOBUHHI NEBHI YACUHU Memabonimie 3aNUamucs 8 M s306i MKAHUHI MEAPUHU i, 36U-
yaiino, 8 ioci moounu. OOHUM I3 MAKUX MeMAabONIMIE € CEUOBUNA, SIKA MAKONC MOdCe Oymu npu-
CYMHSA 8 NeBHUX KOHYEHMPAYisx 6 M 'a306iti mxaHuHi (m’aci) ceuni. Tomy, nocmae 3aKoHOMipHe
NUMAHHA: CKIIbKU CeYOBUHU MICIUMbCA 68 M ACI C8UHell Ni0 6NIUBOM PIZHUX KOPMOBUX (haK-
mopig? B opeawizmi ceumeil npoxoosamy pisHi munu 0OMIHY peuO8UH 3 YMBOPEHHAM KiHYeaux
npooykmie 0oMiny, sKi 6ueo0smvcs 3 ceyero. Ceuo8uHa ABNA€ COO0K 0OUH 3 MAKUX NPOOYKMIE
oominy. Li pakmopu exuouaroms pisHUYIO 6 PIGHSX NI3UHY 6 CUPOMY DLIKY 6 PAYiOHAX CEUHEI.
Jlna eusHauenus cgigcocmi m’sica iCHylOmMb pi3Hi mecmu pi3Ho20 Xapakmepy i CKAAOHOCHIL.
Hanpuknao, opeanonenmuuni mecmu OYiHIoOMb 308HIWHIL 8U2A0 M ACA, KOAIp, MEKCMypY,
3anax, cmam JACupy, CyXodCunb i KiCmKo8oeo Mo3Ky, apomam i nposopicmo 6ynviiony. OOHax,
3a mako2o Memooy 00CIONHCEHH OMPUMANT Pe3YIbmamu O0YINbHO NEPeGIPAMU WTAXOM NPose-
OeHHsL 1a60pamopHux 00CIioNceHb. MIKpOCKORIUHUTL MemoO aHARi3y CEINCOCMI M Sica NOJs2ae
V BUSHAYEHHI KilbKocmi bakmepiil i cmyneus NCy8aHHs M 30601 MKAHUHU WISAXOM MIKPOCKO-
niYHO20 Q0CHIOMNCeHHs MAsKis. Lleti memood 0038015€ 8UHAUUMU KITbKICMb MIKPOOP2AHIZMIE,
NPUCYMHIX MIAbKU HA NOGEPXHI 00CTIOMNCY8aH020 00 e€kma. Peakyis 3 cynvgpamom mioi é Oyno-
HIOHI 8U3HAYAE KINLKICMb NEPBUHHUX NPOJYKMi6 po3nady OiiKa, wo 6Ka3ye Ha KilbKicmb OiiKa,
SAKULL 3aTUUUBCS, KA 3MEHULYEMbCSL 3 Yacom. Memoo sumipiosanns pH m’sica docums ckaaduuil,
BUMAZAE NIO2OMOBKU M 5ica 00 mecmysanHts i saumae 3naunuil yac. Ilepoxcudasui peaxkyii ons
BUHAUEHMHSL CBIJCOCTNI M 'Ca MOJNCYMb OYMu 6UKOHAHT TuuLe 6 1aD0PAMOPHUX YMOBAX 34 OONO-
MO02010 neenoz2o Habopy peakmugie. Y cmammi onucana Memoouxa, AKa 00360JA€ CMAHOGUMU
mepmiH 30epieantsi CGUHUHU NICS 30010 ULIAXOM BUSUEHHS OUHAMIKU 3MIHU 6MICIY CeYO8UHU
npomseom 6 0i6 nicisi 3a0010 MEAPUH.

Knrowuogi cnosa: cevosuna, axicms m’sica, hepmenm, ypeasa, mepmin 30epicanmsi.

Tkachenko T.Yu. Urea content in pig muscle tissue as a quality assessment criterion
products

The concept of «meat quality» includes a wide range of its properties that reflect the nutritional
and biological value of the product, as well as a number of certain characteristics and properties,
for example: organoleptic, technological, hygienic, structural-mechanical, toxicological. At the
same time, the process of increasing consumption of animal protein by the world population,
along with inefficient use of natural resources, is one of the future challenges in the field of
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animal feeding. Feed additives used in feeding, as a rule, are the most important element of food
production and have a direct impact on the safety and quality of products. However, only accurate
knowledge of the mechanism of action of these means is a prerequisite for their successful use

Existing indicators of the quality of pig muscle tissue (meat) include dry matter content,
total moisture, including free and bound moisture, protein, fat content, color intensity, softness,
marbling, and others. In addition, in the body of animals, especially pigs, various types of
metabolism occur, which leads to the formation of end products of metabolism, which are excreted
in the urine.

Then the question arises whether certain parts of the metabolites should remain in the muscle
tissue of the animal and, of course, in human food. One such metabolite is urea, which can also
be present in certain concentrations in pig muscle tissue (meat). Therefore, a natural question
arises: how much urea is contained in pig meat under the influence of various feed factors?
Different types of metabolism take place in the body of pigs with the formation of end products of
metabolism, which are excreted in the urine.

Then the question arises whether certain parts of the metabolites should remain in the
muscle tissue of the animal and, of course, in human food. One such metabolite is urea, which
can also be present in certain concentrations in pig muscle tissue (meat). Therefore, a natural
question arises: how much urea is contained in pig meat under the influence of various feed
factors? Different types of metabolism take place in the body of pigs with the formation of end
products of metabolism, which are excreted in the urine. Urea is one of these metabolic products.
These factors include differences in lysine levels in the crude protein of pig diets. To determine
the freshness of meat, there are various tests of different nature and complexity. For example,
organoleptic tests evaluate the appearance of meat, color, texture, smell, condition of fat, tendons
and bone marrow, aroma and transparency of broth. However, with this method of research, it is
advisable to check the results obtained by conducting laboratory tests. The microscopic method
of analyzing the freshness of meat consists in determining the number of bacteria and the degree
of deterioration of muscle tissue by microscopic examination of smears

This method allows you to determine the number of microorganisms present only on the
surface of the object under study. The reaction with copper sulfate in the broth determines
the amount of primary protein degradation products, which indicates the amount of protein
remaining, which decreases with time. The method of measuring the pH of meat is quite complex,
requires preparation of meat for testing and takes considerable time. Peroxidase reactions to
determine the freshness of meat can be performed only in laboratory conditions using a certain
set of reagents. The article describes a method that allows you to determine the shelf life of pork
after slaughter by studying the dynamics of changes in the content of urea within 6 days after the
slaughter of animals.

Key words: urea, meat quality, enzyme, urease, shelf life.

IMocTanoBka npodemu. [IpaBuibHe XapuyBaHHS Ta Xap4yoBa Oe3mneka Juis MiATpu-
MaHHSsI 3[I0POB’sl € NEePIIOYSPrOBUMH 3aBIaHHIMHU B )KUTTI KOXKHOT JTronuuu. HaiiBaxu-
BIillll MPOAYKTH XapuayBaHHS — II€ Ti, [0 MICTATh y co0i 6ararto Oinka [6]. BupoOHUIITBO
CBHHUHU 3 HU3bKHM BMICTOM JKHPY Ta BHCOKOIO YaCTKOIO M’sica MOXKe OyTH JIOCATHYTO
IIJISIXOM CKOPOYEHHS Nepiofy BiATOMIBII, 3SMEHIICHHS YTBOPEHHS JKUPY Ta CTBOPEHHS
CIPUSATINBAX YMOBU U CHHTe3y Oinka. lle Bumarae 3abe3nedeHHS ONTUMAIBHOTO
piBHS eHeprii Ta MOXXKUBHUX PEYOBHH, 0COOINBO 010MOTiYHO LIHHUX OiNKiB. J{ns 3Mmir-
HEHHsI Tally31 CBHHAPCTBA B YKpaiHi HE0OXiJHO 3HAYHO 301JIbIINTH BUPOOHHUIITBO BUCO-
KOIPOTETHOBUX KopMiB. OIHUM i3 TOMOBHUX (hakTopiB iHTeHCH(IKaIii BHPOOHUIITBA
CBHHUHM € MaKCHUMaJbHE BHKOPHCTaHHS T€HETHYHOTO IOTEHIially HPOJYKTHBHOCTI
ICHYFOUMX Ta HOBUX TOPiJ 1 TUMIB cBUHEH. [HaycTpianizalis CBUHAPCTBA MPHU3BOANTH
JI0 TOTO, IO TEXHOJOTIi, K1 3aIpOBaKYIOTh, CIIPSIMOBAHI HA INIBUIKE T4 IHTCHCUBHE
BUKOPUCTaHHS TBapuHU. [Ipu 11poMy Masio XTo 3Baxae Ha i1 (isionoriuni norpebdu [5].
CpOTOoJHI B yCHOMY CBITi 3pOCTaIOTh BUMOTH CIIOKHBadiB JI0 SIKOCTI npoaykitii. [Tepexin
TBapUHHUITBA HA 1HIYCTpiaJIbHYy OCHOBY i ITOB’s3aHa 3 UM 3MiHAa YMOB YTPHUMAaHHS
XyZoOH MpPU3BENH JI0 TOSBH HEAOOPOSKICHOT Mpoxykuii. M’sco OZHUX TBapUH Xapak-
TEPHU3YETHCS MIJBUIICHHAM JKOPCTKOCTI, TOMI K M’SICO IHIIMX TBapWUH HE MPOXOTUTH
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npouec o3piBaHHs. [Topsia 3 IUM, OIIHKA CBIXOCTI IPOAYKTY 3aTHUIIA€THCS KIIOYOBHM
MOKa3HUKOM. Y 0ararbox KpaiHax CBITy CBHHHHA € BaYKIIMBHM KOMIIOHEHTOM Xapdy-
BaHHS JIIO/IEH 1 MPOTAroM 6ararb0X POKiB JIAUPY€E Y PEUTHHraXx BUPOOHHIITBA 1 0OCATIB
CIIO’KMBAHHS IOPIBHSHO 3 IHIIMMH BHJAMHU M’sca. BIpoBaykKeHHS! BUCOKOTEXHOIOTId-
HUX pO3p000K, e(HeKTUBHUX PUHKOBO OPIEHTOBAHUX OpraHi3alliifHO-eKOHOMIYHUX 3aX0-
IIiB, CHCTEM MapKeTHHTY Ta MEHE/DKMEHTY y MOEIHAHHI 13 TEXHOJIOTIYHOIO CKIIaJI0BOIO
3acBiZiUy€ peasibHy MOXKIIMBICTh IHHOBAaIiHHOTO PO3BUTKY CBHHApPCTBa [8].

AHaJji3 ocTaHHiX AocaimkeHb i myGuaikaniid. 30UTBIICHHS BUCOKONPOTETHOBUX
POCITMHHUX KOPMiB, TaKHX SIK COEBHIA IIPOT 1 MaKyXa, BBEJICHHS B IIOBHOPAI[IOHH] palli-
OHH CBUHEH POCIUHHHX OJiid, He3aMiHHUX aMiHOKHUCIOTHUX JT00ABOK (JTi31WH, METIOHIH
1 TPEOHIH), MiHEpaJIbHHUX JTOOABOK 1 IPEMIKCIB, III0 MICTATh MIKpOEJIEMEHTH, BITAMIHH,
(bepmeHTHI Tpemaparu, miJKUCIII0BaYi, afIcCOPOCHTH Ta 1HIIN O10JIOTIYHO aKTUBHI Pevyo-
BHHH, 10 JAaCTh 3MOTY 3HAYHO MiJBHIUTH MPOIYKTUBHICTH CBUHEH, CKOPOTUTH Yac
BHPOIIYBaHHS Ta BIATOMIBII MOPOCHT, @ TAKOXK 3HAYHO 3HU3HTH KOCQIIIEHT KOHBEpCIi
KOpPMY Ha OIMHUIIIO IPOAYKIii. 3 IUX MPUYHH O1IBIIICTh TOCIIOAAPCTB, 10 3aiMarOThCs
MIPOMUCIIOBUM CBHHAPCTBOM 1 TPAJAHMIIHHUMK METOIaMU BHPOLIYBaHHS, B OCHOBHOMY
BUKOPUCTOBYIOTh TPOTPAMHU TOJIIBII, OPIEHTOBaHI Ha KOHKPETHY TPYIy CBHHEH, SKi
3aCTOCOBYIOThCS B KpaiHax 3axigHoi €Bpomnu [11].

[ToBHOIIHHI MpoTeiHM (MI03HMH, aKTHH, MIOTEH 1 iH.), IO CKJIQAy SIKUX BXOISATH BCi
BiCIM HE3aMIHHMX ISl JOPOCIOl JFOJMHH aMIHOKHCIOT (i30JICHIMH, BaJIiH, JICHIIVH,
Tpuntodas ¢eHinanaHid, Ti31H, TPEOHIH, METIOHIH, ), CKIaal0Th OCHOBHY Macy OiJIKiB
M’sica cBuHel. CmiBBiHOIIEHHS TpuUnTodaHy, METIOHIHY Ta JI3UHY SK HalBaXKIIHBi-
MAX He3aMiHHUX aMIHOKHUCIIOT y M’sICi — IIe € OCHOBOIO 30aJJaHCOBAHOTO Xap4yyBaHHS
monunu [7].

JucbanaHc cuporo mpoTeiHy Ta HE3aMiHHUX aMiHOKHCJIOT Yy paIliOHI CBUHEH
€ PEe3yJBTaTOM IPOrPECYIOUOro Ae3aMiHyBaHHS aMIiHOKHCIOT i IMOJANbIIOr0 CHHTE3Y
CEUOBUHH B IediHIl TBapuHH. [Iponec cuHTe3y CEHOBHHU Ay’KEe CHEPrOEMHHUM, i eHep-
Tisl, 0 BUTPAYAETHCSI HA T CHHTE3, BUBOAMTHCS 3 OPTaHi3My TBapHHHU Y BUIIISAI Ceyi.

AMiak yTBOPIOETBCSA B PE3yJbTarTi Je3aMiHyBaHHS aMiHOKHCIOT, aMifiB, aMiHIB
i HykseoTuaiB. OKHCICHHS NTyTaMary IIyTaMaT[eTiAporeHas3ok0 Big0yBaeThCs Maixe
y BCIX TKaHUHAX OPTaHi3My 1 € OCHOBHUM JpKepesioM aMiaky. OCKiIBKH MOPSI0K aMiHO-
KHCJIOT TCHETHYHO JETePMiHOBaHHM, NePIIUT a00 BIACYTHICTH X04a O OMHI€T BaXKIINBOT
aMiHOKHCJIOTH MPUTHIYYy€e cCHHTe3 Oinka. B pe3ynbrari mepBUHHA CTPYyKTypa Oinka He
MOXe OyTH CHHTE30BaHa, a HCBHKOPUCTAaHI aMiHOKHACIIOTH BCTYIAIOTh Y TPOIIeC Jie3a-
MiHyBaHHA [3].

B opnituHoBOMy 1ukii (mukii Kpebca-Xencenaiita) 6epyTh y4acTh JBi aMiHO-
KHCIIOTH, SIKHX HeMa€ B OUIKax (OPHITHH i MUTPYIiH), 1 B aMIHOKUCJIOTH, IO MicC-
TATHCA B HUX (apriHiH i acnapariHoBa KMCJIOTa). Byino BUSBIEHO, 110 JOJaBaHHS OpHi-
THHY, apriHiHy a0o HUTPYITiHY 0 CEepelOBHIIA Pi3KO 30ibIIy€e MBHIKICTE CHHTE3Y
ceuoBHHU. Ha 0CcHOBI 1IUX (hakTiB 1 OyB 3alpONOHOBAHUHN IIMKITIYHUN TPOIEC CHHTE3Y
CCUOBHHH, KU CKJIAAETHCS 3 I1'ATH PEaKIliil, KOXKHA 3 SKUX KaTalli3yeThCs YHIKAIb-
HUM (pepMeHTOM [4].

[Ipu po3iiemyieHHi aMiHOTPYII B OPTaHi3Mi YTBOPIOETHCS BEIMKA KIJTbKICTh aMiaKy
NH3. BiH Tako yTBOPIOETHCA MiA 4ac PO3LIEIJICHHS HYKIEOTHIiB Ta aMmiHiB. IIpo-
I[eCH Je3aMiHyBaHHS aMiHOKHCIIOT 1 YTBOpEHHS aMmiaky BimOyBalOoThCS B TKaHHHaX
0 BCHOMY OpraHi3Mmy. llpum HaIIHIIKy aMiaky OpTaHi3M MiIHacThCs TOKCHUIHOMY
BILJIMBY, 1 TOMY iCHYIOTH cII0COOU iforo BuBeneHHA. 95% amiaky BUBOJUTHCS 3 CEUO-
BHHOIO Yepe3 uki Kpebcea. e onHiero QyHKII€0 UKy € CHHTE3 apriHiHy, 4acT-
KOBO 3aMiHHOI amiHOkucioTd. Y mewinii NH3 3’emnyerhes 3 CO2, yTBOpHOIOUH
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kapbamoindocdar. KapbamoinsHa rpyma kapOamoindocdaTy mia Ii€0 OpHITHH-
kapOamoinTpancdepasu MepeTBOPIOETLCA Ha 0-aMIHOKHCIOTY OPHITHH, B pe3yJib-
TaTi 4Oro YTBOPIOETHCS IIE OJHA O-aMiHOKHUCIOTa — HUTPYJIiH. BapTo 3a3HauunTi,
10 XOYa OPHITHH 1 IUTPYJiH € HeOITKOBUMHU aMiHOKHCIOTaMH, II¢ HE BILUIMBA€E Ha
iXHIO 3/IaTHICTH K METa0OJITIB OPHITHHOBOTO IUKIY. Y HACTYIHIH peakuii apri-
HIH-CYKIIMHATCHHTETA3a MOEJHYE IUTPYIiH 1 acCapariHoBy KHUCJIOTY 3 YTBOPEHHSIM
apriHiny cyKIMHATy (apriHiHOCYKIMHATY). L{g peaxiiiss BUKOPHUCTOBY€ CHEPTil0 ABOX
MaKpOEPTiuHUX 3B’A3KIB. AcrapariHoBa KUCJIOTa € JKEPEJIOM JPYroro aromMa a3oTy
ceuoBuHHU. DepMeHT apriHiH-cyKIuHaT-7ia3a (ASL) po3lueritoe CyKIuHaT-apriHin
JI0 apri"iHy i ¢yMapoBoi KMCIOTH, IPH IFOMY aMiHOTPYNH acTapariHoBOi KUCIOTH
BKJIFOUAIOTHCSI B MOJICKYJy apriHiHy. APTiHiH TiIpOIi3yeThCS apriHa3010 3 YTBOPEH-
HSM OPHITMHY Ta CEYOBUHH. Y TBOPEHUU OPHITHUH B3a€EMOJI€ 3 HOBOIO MOJIEKYIIOIO
CEUOBHHH, 1 IIUKII 3aMHUKaA€ThCs [3].

i dakTopy BKJIFOYAIOTH BIAMIHHOCTI y BMICTI JII3MHY B CHpOMY IIPOTEiHI B paIlio-
HaxX cBHHEH. binblIicTh 1abopaTopiii Hapa3i BUKOPUCTOBYIOTh TOTOBI HabOpU pi3HUX
BUPOOHUKIB JJIs1 BU3HAUEHHS CEYOBHHU. SIK IpaBmiIo, B IHCTPYKIii 0 HAOOpY BKa3aHi
BHAMOTH JI0 010JIOTIYHOTO Marepialy Ta yMOBH, 3a SIKUX HEOOXiTHO MPOBOIUTH JOCIi-
HUIIBKY poOoTy. IIpu mepexoni BiJi OXHOTO METONY BU3HAYEHHS CEYOBHHHU JO 1HILIOTO
CITiJ| YBOXHO O3HAHOMHUTHCS 3 IHCTPYKIII€IO, OO YHUKHYTH MOXKJIMBHX ITOMHJIOK Ha
BCIX eTanax JIJabopaTopHOro JIOCIIKEHHS.

Cepen KOJIOPUMETPUYHUX PEAKIii CeHOBHMHM HaWOUIbII BigoMma peakiis ®ipoHa.
CedoBrHA YTBOPIOE KOBTY CIIOIYKY 3 JialleTHIIMOHOKCHMOM. Ha 11iit peakiii 3acHoBaHi
taki Mmetogu Opm6ci, @opcen i [Tanpa [12].

DepMEeHTaTUBHUN ypea3sHUI METOJl € HAWOLIbII HaJIHHUM, TOYHUM 1 crienu)iyHIM
METOJIOM BUMIPIOBaHHS CEUOBHHH. Ypeasa — 11e (PepMEeHT, KU BITHOCHO JIETKO MOYKHA
oTpHuMarH 3 coi. Ypeas3a po3Kiagac Ha aMiak i ByIJIEKUCITHIA Ta3:

CO(NH,), + H,0 — CO, + 2NH,

YTBOpeHH amiak MOXKHa 0e3M0CEepeIHbO BUMIPSITH KOJIOPUMETPUIHO 32 JOIIOMO-
roro peaktuBiB Hecciepa abo bepremno micist qudysii B yammi Konsest a6o enexkrpome-
TPUYHO B amapari 3eircoHa micis AUCTUIISLIL.

BimoMuM MeTOZOM KiJTbKICHOTO BH3HAYCHHS CEYOBHHHU 3a JIOTIOMOTOIO Ypeas3w
€ meto KoHBes, ie aMiak OTPUMYETHCS MUITXOM PO3KJIaJaHHs CEIOBHHHU T TI€I0 ype-
asu. Y ckisHLI KoHBes aMiak MOMIHMHAIOTH PO3UYMHOM OOPHOI KUCIOTH 1 TUTPYIOTh 10
0,004 H. po3YMHOM COJISTHOT KUCIIOTH.

Cepen ycix MpOAYKTIB OLIKOBOr0 OOMiHY 3a 3MICTOM y KPOBI TBapWH HaWOinmbIe
3HAYEHHS MAIOTh CEYOBHMHA, aJIAHTOIH, KpeaTHH, KpeaTuHiH 1 amiak. Bmict cedoBuHM
B KPOBI1 CBHHEH MPOTATOM J00M Moxe KoiuBaTucs Bix 5 10 40 mr% [2].

IlocTanoBka 3aBaaHHs. [CHYIOUMMHU MTOKa3HUKAMH SIKOCTI M’S130BOi TKAHWHH CBU-
HHUHHU (M’s5ica) € BMICT CyXOi pEYOBHHH, 3arajbHOI BOJIOTH, BKIIOYAIOUH BIIbHY Ta 3B’s-
3aHy BOXY, BMICT OiJIka Ta KHpY, IHTECHCHBHICTh KOJIbOPY, HKHICTh, MApPMYpPOBICTh Ta
Oararo iHIIKMX KpUTEpiiB. BinnoBinHO 10 1BOTO, B OpraHi3Mi TBapUHHU, OCOOJIUBO CBH-
Hel, BifOyBaroThCs Pi3HI MeTaboMiuHi MponecH, a KiHIeBl NPOLYyKTH OOMiHY PEYOBHH
YTBOPIOIOTHCS 1 BUBOISATHCS 3 ceder0. BHHMKae MUTaHHA, IO IIEBHI YaCTUHH IPOAYK-
TiB OOMiHY PEUOBHH 3aJHIIAIOTHCS B M A30Biil TKAHWHI TBapUHU (M’sC1) 1, IPUPOAHO,
TaKOK MMOBUHHI 3aJMIIaTiCs B 1K1 mroquHu. OJHAM 3 TaKUX MeTa0OoITIB € CEYOBHHA.
Ce4oBHHA TaKOXK IIOBUHHA OYTH MIPUCYTHS B M’ S30Bil TKaHUHI (M sC1) CBUHEH Y TIEBHUX
KOHIICHTpaIisix. ToMy He0OXiIHO BiIMOBICTH HA MUTAHHS, CKUTbKH CEUOBUHU MICTUThCS
B CBHHUHI ITiI BIUIUBOM Pi3HUX KOPMOBHUX (haKTOpiB.




| Taspiticbknit HaykoBui BicHEK Ne 136. Yactuna 2

252 |

HayxkoBo-rocnogapchKuid JOCIiT TPOBOAUBCA HAa MOJIOHAKY CBHHEH 110 12 romiB
y TPyIi KOHTPOIIIO Ta AOCHIIHIHN Tpyni B yMoBax nociigHoro rocroxapcrsa JIT AT
«ITaciyna» Crapocunsasebkoi TI" XMenbHuIIbKOT 0051acTi [HCTUTYTY KOPMIB Ta CiJib-
cbkoro rocmogapcera [logimns HamionaneHOT akamemii arpapHuUX HayK YKpaiHH.
[Ipotsrom ycboro mepioay Biaromismi (109 ni6), TBApUHU CHOKUBAIH KOMOIKOPM,
BUIOTOBJIEHUH y TOCIONAPCTBI 13 3epHa (Qypa)kHOI MILEHMII], CUIOCOBAHOTO BOJO-
TOro 3epHa KyKypyl3Hu, COHSIIHUKOBOI MakyXH 1 OLTKOBO-BiTaMiHHO-MiHEPaJlbHHUX
nob6asok (BBM/I) Ta 3 momaBaHHSM JJIS AOCIHIHOI TPYHH OiTKOBO-BITaAMiHHO-Mi-
HepaibHOTO mpeMmikcy (BBMII). ¥V kinui nocnigy OyB mpoBeneHuii 3a0iit 6 romi
cBuHel 1o 3 rosioBu 3 rpynu. llicns nposenenns 3aboio Oynu BiniOpaHi BiAMOBIIHI
3pa3kd M’sica BiJl TBAPUH KOXHOI 3 TPYyH JJIs IPOBEICHHS J1abOpaTOPHHUX JOCIHi-
JokeHb. JlabopaTopHi aHami3W KpoOBi, BHYTPILIHIX OPraHiB i TKaHWH, BigiOpaHHX
MicIisi TPOBENICHHS 320010, MPOBOAUINCA y JabopaTopii [HCTUTYTY KOpMIB Ta Cilib-
cbkoro rocnogapctsa [loximis HAAH, m. Binaunsa. Metoro po6oTu Oyiio BU3HA-
YeHHS TepMiHy 30epiraHHs CBUHMHH Ticjs 320010 HUIAXOM BUBYEHHS TWHAMIKU
3MiHHM BMICTYy CEYOBHHH B M’SICi IPOTSITOM 6 110 miciist 320010 TBapHH, K MOKAa3HUKA
CBIXKOCTI MpH 30epiraHHi.

[Ipouec mpUroTyBaHHsA CO€BOTrO (Yypea3HOIo) PO3UMHY IOJIATAa€ B TOMY, IO 4 T
npibHo mompiGHEHOI coi pos3umHsA0TE ¥ 100 cM® nuCTHIROBaHO! BOAM 1 3aiHia-
I0Th Ha | TOAMHY, ITOTIM MPOIYCKAaTh Yepe3 GpuIbTp — TkaHuHy. [lo 10 Ma oTpumMa-
HOTO (hiIbTpaTy BOAHOI BUTSKKH COI J0AA€ThCA 20 MJ YUCTOT AUCTUIHLOBAHOI BOIU
1 KpamasiMu gomnomoror pH-meTpa BHMIpIOIOTH KOHIEHTPALII0 €KCTPAKTY COEBUX
606i 0,1 H# HCL noBogumo pH nmo piBHs 5,7-5,8 meTpa. st mepexony CEUOBUHU
1 BOJIOPO3YMHHUX OUIKIB Y pO3UMH, 5 T M’sica TOMOTEHI3YIOTh 1 J0/at0Th 10 100 M
JUCTUIHLOBAHOI BOAM, KA KU ATUTH MpoTsarom 20 xBunuH. [licns nuporo ¢ikcyemo
pH po3uuny 3 Kuciorw peakiiero ta qogaeMo 30 M COeBOTO (Ypea3HOTo) pO3YHHY
3 pH 5,7-5,8. TloTim 3minryemo o6uasa pozunnau (100 mi Bomm i 5 T M’sica 3 qona-
BaHHAM 30 M ypeasu (po3umny coi) 3 pH 5,7-5,8), 3amipsiemo pH Ta Binmpasisemo
Ha 1 roguHy JuIst iHKyOanii Ha BomsiHy OaHro +37°C. Ilicis OXOJOMKEHHS PO3YHHY
3amipsiemo piBeHb pH ta TuTpyemo 0,001 H HCL no monepeanboi Benuuuuu pH po3-
YUHY J10 iHKyOaIii.

KinbKicTh CEYOBHHN BU3HAYAETHCSA PO3PAXYHKOBAM METOIOM BIJTIOBITHO 0 PEaKIIii:

HCI + NH,OH = NH,CI + H,0.

PozpaxoByemo BMmicT Mr% ceqoBunr B 100 T M’5130B01 TKaHWHH (M’5ICa).

Jlns HedTpanmizaliii aMiaky CEYOBHHHM B 5 T M’sica, sIKa MiJ JI€H0 ypeasu po3iie-
TUTIOETBCA 10 amiaky, Butpadero 52 mu 0,001n HCL, toni sk ma 100 r m’sca Bia-
noBigHO Oyme B 20 pasiB Oinbire 52 mu x 20 = 1040 ma 0,001 1 HCI a6o 1,040 mu
1 1 HCL. Bignosiguo no peakuii (HC1 + NH,OH = NH,CI + H,O) 1 ma 1 u HCI
Biamosinae 14 mr% N, a 1,040 ma Oyne cranoButu 14 mr% x 1,040 ma = 14,560 mr
N. MozekynsipHa Mmaca cedoBUHHU — 60 I/MOJIb 3 yMicTOM a30Ty 28 T, Toxi 14,560 mr N
oyne mictutucs B 31,2 mr cevounu (14,56x60/28). Ha 100 T M’sica BMICT CEUOBUHU
ctaHoBUTh 31,2 Mr%.

BwmicT ceyoBrHM y M’siC1 CBUHEH KOHTPOJILHOT 1 JOCITHOT rPYIIH ITOJIaHO B TaOmili 1.

[Tpu mpoBeneHHI eKCHEPUMEHTATBHUX JOCIIIKCHb Y 3pa3kax M’sica BCTAHOBIIO-
BaJIM BMICT CEYOBMHHM BiJ MepIIOro AHS 3a00r0 cBHHEH Brpomosx 6 mi6. Jocmimky-
BaHi 3pa3Ky 30epiraiucs y XoJIOIWIbHUKY Tipu TeMiiepatypi t°+4°C. Pesynpraru gocmi-
JUKEeHb TI0IaHO Ha pucyHkax 1 ta 2 [1].
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Tabmuis 1
Bwmicrt ceuoBuHu y M’sici cBuneii (M £+ m)
Ne
npoou pH po3uuny Kiabkicts 0,001 H MI% ce40BMHU
. pH po3uuny . s - .
micas . micas HC1 Burpayenoro na M’s130Bill TKaHWHI
110 iHKyOamii . .
3a0010 iHKyOamii TUTPYBaHHS, MJI (M’sici)
CBHUHEH
KontponsHna rpymna
5,37 5,92 50 30
5,40 5,90 48 29
3 5,30 5,86 52 31
M+m 30+0,33
JHocninaa rpyma
1 5,45 5,97 46 27
2 5,55 5,75 35 22
3 5,48 5,98 46 27
M+ m 23 +0,96**
**P < 0,01
30 -
. 251
I 20
s
2
[0}
S 15|
§
10 A
0 i
1 noba 2 noba 3 noba 4 noba 5 noba 6 noba

Puc. 1. Ymicm ceuosunu 6 m’sci ceuneti, me%

Pesynbrati OCTiIKCHHS BMICTYy CEYOBHHHU y CBHHHUHI IPH 30€piraHHi MpOTATOM
6 110 mmokas3ai, 10 CBIXKICTE M’sica B AeHb 320010 ctaHoBuaa 100%, Tomi IK CBIXKICTB
M’sica Ha HACTYITHHUU JIeHb Ticiis 320010 cranoBmiia 90%. BMiCT ce4OBHHM 3MEHIIIUBCS
Ha 10%. 3-if 1eHb — BMICT CEUOBUHHM 3HWKYEThC Ha 30%, 1110 BiNOBIIA€ 3HUKESHHIO
cBixocTi M’sica. Ha 4-i1 n1eHp — BMIiCT ce4oBUHH 3HU3MBCA Ha 50% 1, OTXKe, B TOMY XK
MOPIBHSAHHI, HA 5- JEeHb CBIKICTh M’sica 3HM3WIACSA. DAKTHYHO 3aJMINWINACS JIUIIIS
CJIiIM CEYOBMHH, a HA IIOCTHUI I€Hb CEYOBMHA 3HHKIIA.

Jns toro, mo0 3poOUTH BHCHOBOK PO IO3UTHUBHMN YM HETaTHBHUN XapakTep
JaHOTO (aKTOpy, MOTPIOHO IPOBECTH JOIATKOBE JOCIIIKEHHS B TIOEHAHHI 3 IOKa3HU-
KaMH Xap4oBO1 IIIHHOCTI M’sica. BUXOIIs1uM i3 BUIIEHABEICHOTO, CTYIiHb CBIKOCTI M’sica




| Taspiticbknit HaykoBui BicHEK Ne 136. Yactuna 2

254 |

MOKHA BU3HAYHTH 13 BUCOKOIO TOYHICTIO, 3aBSKHU MIPOCIiAKOBYBaHHIO JMHAMIKY 3MiHU
BMICTY CEUYOBHHU.

100%
90%

70%
50%

30%

1 po6a 2 poba 3 poba 4 poba 5 noba 6 noba

Puc. 2. JJunamixa 3minu emicmy ceuo8unu 6 m’aci ceumnetl, Mm%

BucnoBku i nmpono3unii. CBUHUHA OaraTa MOBHOI[IHHUM OLUTKOM, SIKMH MiCTHUTh
KOMITJIEKC He3aMiHHUX aMiHOKHCIJIOT Maibke 3 yciMa MiHepaJIbHUMH PEIOBHHAMH, BiTa-
MiHaMu rpynu B. 3a muMu moka3HHKaMH BOHA 3HAYHO MEPEBHINYE iHIM BHAW M sica.
B oprauni3mi jgronuHu cBUHHUHA 3acBOIOEThCS HA 90-95%, a xxup Ha 93%. CobiBapTicTh
cBUHUHH (0€3 KICTOK) HalfHV>KYa TIOPIBHSAHO 3 iHIIMMU BUIAMU M sica [6].

3 BIKOM M’sICO TBapHH CTa€ TPYOIMINM 32 PaXyHOK IIOTOBIICHHS M’ SI30BUX BOJIOKOH
Ta MiABUILEHHAM MacH Ty [14].

HeoOxifHO 3BepHYTH yBary, 4d BIUIMBAE CEYOBUHA HA 010XiMi4HI TOKa3HUKH SKOCTI
M’sica, aJpKe CEIOBUHA — II¢ HeOakaHMIl IHIPENi€HT Yy MPOAYKTaX XapuyBaHHs JIONCH.
PesynbsraTil HOCHIKEHb MOKAa3ajiH, 10 BMICT CEYOBUHU B M’S30Bill TKaHUHI CBHUHEH
KOHTpOJ]BHOl TPYIH CTAHOBHB 25 mr%, 30 Mr% Tta 32 Mr% BiANOBIHO, TOI SIK Y TiH ke
Z[OCJ'II,Z[HII/I rpy1i HOplBHﬂHHH — 19 Mr%, 23 mr% ta 25 Mr%. Bmict ceq4oBUHH B KPOBI,
M’5130Bii TKaHMHI (M’5ICO) Ta MEYiHIi CBUHEH JOCTiAHOI TpyIn OyB HUKYUM, HIXK Y KOH-
TPOJIBHIN TPYIIi, IO CBIIYUTH PO BUIIKWN BMICT JTI3UHY B CHPOMY NPOTEIHI B paIlioHax
i€l rpyny. BMicT ce4oBHWHHM B KpOBi, M’sI30Biii TKaHWHI Ta MEYiHII CBHHEH IOCIia-
HOi rpynu Oy Ha 22-24% HWXYMM, a BMICT JII3UHY B CHUPOMY HpOTEiHI — B cepea-
HBOMY Ha 29% BUINM. BapTo miAKpecnuTH, Mo iCHye 3BOPOTHA KOPEIAIis MK piBHEM
J3WHY B CHPOMY TNPOTEiHI KOPMY Ta CEYOBHHOKO B KPOBi, M’sCI Ta IMEYiHI[i CBHUHEH.
Yum Bumuil piBeHb JNi3UHY B CHPOMY NPOTEiHI KOPMY, TUM HIDKYUI PiBEHb CCUOBUHU
B oprani3mi. Lle# pe3ynpraT miATBEpIWIA W 1HINI JOCIIAHUKH. 30KpeMa, 3a JaHHUMHU
Oropoauuk O. 3., 301IbIICHHSA BMICTY JII3HHY B PaIliOHi MPU3BOIUTH JI0 J0303aJICKHOTO
3HIDKEHHS BMICTY CEYOBMHH B ITa3Mi KpoBi. Tak, BMICT CEUOBUHH B IUIa3Mi KPOBi CBH-
Hell nocmigHol rpynu 3HWKyBaBcs Ha 14,5-37,2%, BiAMOBIAHO, IOPIBHSHO 3 BMiCTOM
CEYOBUHH B IUIA3Mi KPOBi CBUHEW KOHTPOIBHOI IpymH. [Ipu MoBHOIIHHOCTI Ta 30aaH-
COBAHOCTI CUPOTO MPOTEiHY B PalliOHi, 3MEHIIY€THCS PiBEHbD Je3aMiHyBaHHS aMiHOKHC-
JIOT, T4, BIAMOBIHO, 3aTpaTh eHeprii Ha cuHTe3 ceuoBrHH [10].

[TpoBeaeHUMH JOCTIIKEHHAMH BCTaHOBIIEHO, 1II0 CEYOBHMHA Y MpoLeci 30epiraHHs
M’sica PO3IIEILTIOEThCS. [ Toro abu BU3HAYUTH TPO XapakTep TaHOTO ¢axty HOTp16Ho
MPOBECTH PAA ONATKOBHX JOCTIKEHB Y TIOEJHAHHI 3 TOKa3HUKAaMH XapuoBO1 I[IHHOCTI
Mm’sica.
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CBWHEMW PISBHUX TEHOTUNIB 3A TrEHOM PELIEMTOPA
MEJTAHOKOPTUHY (MC4R)

Xanak B.l. — k.c.-2.H., C.H.C.,
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[Hinposcbkuli OepxxagHuUll azpapHO-€KOHOMIYHUU yHigepcumem

Memoio 0anoi pobomu 6yn0 00CHOUMU 03HAKU IHOUBIOYATLHO20 PO3GUMKY MA iX 36 130K
3 6i0200i6eNbHUMU MA M ACHUMU AKOCAMU ) MONOOHAKY CEUHEll PIZHUX 2eHOMUNIG 30 2eHOM
peyenmopa menanokopmury MC4R, a makodxc po3paxyeamu eKOHOMIuHY eekmusHicmy ix
BUKOPUCIMAHHS 8 YMOBAX NPOMUCTI08020 KoMNeKcy. [locnidocenns nposedeno ¢ CTOB «/pyoic-
6a-Kasnaueiska» /Jninponemposcokoi obnacmeti, m’acokombinami «/[casy», 1abopamopii cene-
muxu [nemumymy ceunapcemea i AIIB HAAH ma nabopamopii meapunnuymea [lepoicagnoi ycma-
Hoeu «Incmumym sepnosux kynomyp HAAH». Oyinky meapun 3a nOKa3HUKamu iHougioyanibHo2o
PO36UMKY, 810200I8ebHUMU | M SCHUMU AKOCMAMU NPOBOOUNU 3 YDAXYBAHHAM HACMYRHUX O3HAK:
JHCUBA MACA HA YAC HAPOOIICeHHs, V 2 | 4-micaunomy iyl (k2), cepedHbo00b08uil npupicm Hcusoi
Macu 3a nepiod KOHMpoIbHoI 8i0200i6ni (2); 6ik docsaeHenHs acusoi macu 100 ke, 0ib, dosxcuna
0X0N00JHCeHOT mywii (cm); 008HCUHA DEKOHHOT NONOGUHU OXOLOONCEHOT Mmywi (Cm); MOBUWUHA
wnuky Ha pieHi 6—7 epyonux xpebyise (mm) (Bepezoscokuil, Xamvko, 2005). KomniekcHy oyinky
MONOOHSKY C8UHEl 3a NOKAZHUKAMU THOUBIOYAIbHO20 PO3BUMKY, 8I0200I8eIbHUMU | M SICHUMU
AKOCMAMU NPOBOOUNU 3a THOEKCOM «inmeHncusHicmo gopmysannay ma indexcom b. Tailnepa.
Biomempuuny o6pobKy pe3ynomamis 00caiodceHs ma ix eKOHOMIYHOI egheKmusHicmb po3paxosy-
8anuU 3a 3a2aNbHONPUUHATNUMU MEMOOUKAMU.

Yemanoeneno, wo monoouax ceumeil nioKOHMpPoONbHOI NONYIAYIT 3a HCUBOK MACO0 Y 2
i 4-micsaunomy 8iyi, 6ikom docsienents sicusoimacu 100 ke, moSUWUHOI WNUKY HA Pi6HT 6—7 2pyOHUX
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Xpeoyie ma 008AHCUHOIO OXON00ANCEHOT MYl Hanexcums 00 Kiacy erima. Jlani exchepumenmy
cgiouams, ugo MonooHsk ceunell I niodocnionoi epynu (Mc4ri®) nepesascae posecruxis I niooo-
cnionoi epynu (Mc4r*t) 3a cepednb000606uM RPUPOCMOM HCUBOT MACU, BIKOM DOCASHEHHSL HCUBOT
macu 100 ke, mosuwuHow WNUKY HA PIGHI 6—7 2pYOHUX XpeOyia, O08HCUHOI OXONOO0NHCEHOT myuli
ma 008ACUHOI0 OEKOHHOT NOTOBUHU 0XON00HCeHOT myuli 8 cepednvomy na 4,12 %. Piznuys migxc
epynamu 3a indexcom Taiinepa b. dopienioe 12,03 6ana (td=3,42; P<0,01). Kirbkicmb docmosip-
HUX KOPETAYIUHUX 36 A3KI6 MidC 8i020016€NbHUMU | M SACHUMU AKOCMAMU, THOEKCOM «IHMEHCU8-
Hicmb popmyeannsny (At; 0-2-4) ma inoexcom Taiinepa b. cmanosums 70,0 %, wo ceiouums npo
MONCTUBICIMb BUKOPUCTNAHHSL THOEKCi8 «iHmeHcusHicms gpopmyeannay (At; 0-2-4) ma Tatinepa b.
0711 8I060PY BUCOKONPOOYKMUBHUX MBApuH. Buxopucmanmns monoousky ceuneil I niodocnionoi
epynu (Mc4r'®) sabesneuye odepocanns dodamrosoi npodykyii na pieni +2,82 %, a i eapmicmo
dopienioe +223,65 epu./e0n.

Kniouogi cnosa: monoouax ceuneil, nopooa, 2eHomun, iHMeHCUGHICms QOpMy8anHs, OHMo-
2enes, 810200i6ebHi | M 'SACHI AKOCMI, KOPENSAYis, eKOHOMIYHA epeKmueHicms.

Khalak V1., Gutiy B.V., Danilova T.M., Bordun O.M., Semyashkina A.O., Khmeliova O.V.
Signs of individual development and their relationship with fattening and meat qualities in
young pigs of different genotypes by the melanocortin receptor gene (MC4R)

The aim of this study was to investigate the signs of individual development and their
relationship with fattening and meat qualities in young pigs of different genotypes according to
the melanocortin receptor MC4R gene, as well as to calculate the economic efficiency of their use
in the industrial complex. The study was conducted at “Druzhba-Kaznacheyivka” enterprise in
Dnipro region, the “Jazz” meat processing plant, the Genetics Laboratory of the Institute of Pig
Production and AIP of the National Academy of Agrarian Sciences of Ukraine, and the Livestock
Laboratory of the State Institution “Institute of Cereals of the National Academy of Agrarian
Sciences of Ukraine”. The animals were evaluated for indicators of individual development,
fattening and meat qualities, taking into account the following attributes: live weight at birth, at
2 and 4 months of age (kg), average daily live weight gain during the control fattening period
(), age at 100 kg, days, length of chilled carcass (cm), length of bacon half of chilled carcass
(cm), thickness of bacon at the level of 6—7 thoracic vertebrae (mm) (Berezovsky, Khatko, 2005).
A comprehensive assessment of young pigs by indicators of individual development, fattening and
meat qualities was carried out using the “intensity of formation” index and the B. Tyler index.
Biometric processing of research results and their economic efficiency were calculated according
to generally accepted methods.

1t was found that the young pigs of the controlled population belong to the elite class in terms
of live weight at 2 and 4 months of age, age of reaching 100 kg, thickness of the fat at the level of
6—7 thoracic vertebrae and length of the chilled carcass. Experimental data show that young pigs
of the first experimental group (Mc4r'S) outperformed their peers of the second experimental
group (Mc4r*!) in terms of average daily live weight gain, age at 100 kg, thickness of the bacon
at the level of 67 thoracic vertebrae, length of the chilled carcass and length of the bacon half of
the chilled carcass by an average of 4.12%. The difference between the groups according to the
Byler B. index is 12.03 points (td=3.42; P<0.01). The number of reliable correlations between
fattening and meat qualities, the index “intensity of formation” (At; 0-2-4) and the Tyler B. index
is 70.0%, which indicates the possibility of using the indices “intensity of formation” (At; 0-2-4)
and Tyler B. for the selection of highly productive animals. The use of young pigs of the first
experimental group (Mc4r'6) provides additional production at the level of +2.82%, and its cost
is +223.65 UAH/head.

Key words: young pigs, breed, genotype, intensity of formation, ontogeny, fattening and meat
qualities, correlation, economic efficiency.

IMocTaHoBKA MPOOIEMHU. AKTYaTbHUM ITUTaHb PO3BUTKY T'aly3i CBUHAPCTBA B YKpa-
iHi, HOPAJ 3 ONTUMI3aIli€l0 YMOB TOJIBIII Ta YTPUMAHHS € IHTCHCU]IKaI[isl CENeKIIHHOrO
nporiecy. Bin nepenbavae mokparieHHs BiITBOPIOBAILHUX SKOCTEH CBUHOMATOK 1 KHY-
PIB-ILTITHUKIB PI3HUX MOPIJ] BITYM3HAHOI CEIEKIIiT, BIITOMIBENILHUX 1 M’ ACHUX O3HAK Y 1X
MOTOMCTBA. 3a3HaueHe 3/1HCHIOEThCS Ha OCHOBI BUKOPUCTAHHS TPAAUIIMHUX METOMIB
OIIIHKH TUIEMIHHOI IIHHOCTI TBapHH [1], a TakoXX 32 paxyHOK BIPOBAKCHHS METOIIB
BiIOOpPY BHCOKOIPOMYKTUBHUX OCOOWH B TOMYJIAIIT 3a OMIHOYHMMH 1 CEJICKIIIHHUMU
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iHaekcamu [2—4]. BaxnuBuM eeMEHTOM Yy Iiif poOOTi € BUKOPUCTAHHS CBHHEH 3apy-
ODXHOI ceJleKIlii, a TakoXK cydacHHX reHeTrnyHnx meroxiB (JIHK-mapkepis) [5—-13].

AHani3 ocTaHHIX qoCHiIKeHb i myOmikaniii. Pesynbrarn nociimkeHs BITUM3HS-
HUX Ta 3apyOiKHHMX BUSHHX CBiluarh, mo cesekiis Ha ocHoBi JJHK-mapkepiB € mep-
CIICKTUBHHM HANpPSIMKOM JUIS ITJIBUIICHHS €()EeKTUBHOCTI BHUPOOHUIITBA MPOMYKIIT
TBapUHHUIITBA.

Tak, pesynbrati qociimkeHas bananpkoro B. M. ta iH. [14] cBiguars, 1m0 piBeHb
inpopmaruBHocTi CTSF g.22 G>C SNP BuUABICHO HA ONTHMAJIBHOMY JUISI ACOIiaTHB-
Horo anami3y pieHi (PIC= 0,358-0,375), mo A03BoJsie 3MIACHIOBATH Y JIOCIIKEHIX
CyOTIOMyJIALISAX HOPIiJ MOUTYK 3B’SI3KiB Mapkepa 3 03HAKaMH MPOIYKTHBHOCTI CBHHEH.
VY cybOnomynsii cBHHEH BETUKOT 017101 MOPOAN YKPATHCHKOT CEJIEKIIil MPOBEACHO aHa-
73 3B’s3Ky reHeTnyHoro mapkepa CTSF g.22 G>C SNP 3 nokazHUKamMH MPOAYKTHB-
HOCTI TBapWH: BIKOM JOCSTHEHHS >kuBOi Macu 100 Kr, TOBIIMHOIO IINMUKY Ha pPiBHI
6—7-ro pebpa, 10-ro pedpa, B 001acTi KPHIKIB 1 CEPEeAHBOTIO00BHM IIPHUPOCTOM MACH Ta
CeJIeKLIMHNUM iHJeKCOM. BCTaHOBIIEHO TEHEHIIIIO 10 acolialii 3a3Ha4eHOr0 reHeTHY-
HOTO MapKepa 3 BIKOM JOCSITHEHHS TBapuHaMu xuBoi Macu 100 kr (p=0,07).

Jluxau B. fI. ta in. [15], 3a3HaUar0Th, MO 3aCTOCYBAaHHS IUIAHY IMiI00PY, CIIPSIMO-
BaHOTO Ha oTpuMaHHsA MonofHsKy 3 reHotunoM CTSFGC ta MC4RAG y nmoenHan-
Hax (cBuHoMmarok (BBxJI) 3 kHypamu-TUTiIHUKaMH TepMiHANBHUX MiHiH “Maxter”
i “Maxgroo”) cupusuto 30inbiieHHI0 3abiitHoro Buxomy Ha 0,4—1,4%, moromii «M’s-
30BOro Biuka» Ha 0,2—1,4 cM?, IiZBHIIEHHIO MAcH 3aJHbOro okocty Ha 0,3-0,6 Kr Ta
MOKa3HUKY BUXOMy M’sica 3 Tyun Ha 0,6—0,8%. 3ajexHOCTi XiMIYHOTO CKJlaay M’sca
CBUHEH JOCIIKCHUX OETHAHD BiJl IX TEHOTHITY 332 TeHAMHU KaTEIICHHY Ta MEIaHOKOP-
TUHY HAIIUMH JOCITIIKEHHAMU HE BCTAHOBIEHO. J[JIs1 OTpUMAaHHS MOJIOMHSKY CBHUHEH
3 BUIIMMH M SICHUIMH O3HaKaMH 3aCTOCOBYBATH Mif0ip, CIIPSMOBaHMN HA OTPUMaHHS
tBapuH 3 reHotunamu CTSFGC ta MC4RAG.

[Ipo axTyanbHICTH [JAaHOTO BEKTOPY HAayKOBOI pOOOTH CBifuYaTh pE3yJb-
tat pocuimkenus Marirok B. B., Caenko A. M., Ycenko C. O., Xamak B. I.
[16], Poccoxa B. I., Omiitnuuenko E. K., boiiko O. A., Banepuxina O. A. [17],
Vashchenko, P. A., Balatsky, V. M., Pocherniaev, K. F., Voloshchuk, V. M.,
Tsybenko, V.H.,Saenko,A.M.,Oliynychenko, Ye.K., Buslyk, T. V., & Rudoman, H. S.
[18], IranoB B. O., I'yx M. C. [19].

IlocTanoBka 3aBaaHHs. [0JOBHOIO Memow poOOTH Oya0 HOCHIAUTH O3HAKH
IHIMBITyalIbHOTO PO3BUTKY Ta iX 3B 30K 3 BIATOMIBEILHUMH Ta M’ SICHUMH SKOCTSIMU
Yy MOJIOTHSIKY CBUHEW PI3HHX T€HOTHIIIB 32 TEHOM pelenrtopa MeaaHnokoptuay MCA4R,
a TaKoXK PO3paxyBaTh €KOHOMIUHY e(eKTHBHICTh X BUKOPUCTAHHS B YMOBAX IPOMHUC-
JIOBOTO KOMILIEKCY. JIJist JOCSATHEHHS 1€l MeTH OyJI0 IOCTaBICHO HACTYITHI 3d80AHHS:

— npoectr JIHK-THITyBaHHS MOJIOMHSAKY CBHHEH BEJIMKOi OLIOT MOPOIU 3a TeHOM
penienTopa MenaHokopTuHy MCA4R;

— MOCHIJUTH O3HAKH 1HJMBIIYyalbHOTO PO3BUTKY, BIATOMIBEIbHI Ta M ICHUMH SKO-
CTSAMH MOJIOTHSKY CBHHEH pI3HMX T'€HOTHINB 32 T€HOM pPELENTOopa METaHOKOPTHHY
MCA4R;

— po3paxyBaTH €KOHOMIYHY €()EeKTUBHICTh BUKOPHUCTAHHS MOJOJHSKY CBUHEH pi3-
HUX TEHOTHITIB 32 TEHOM perenrtopa MeaaHnokoptuHy MC4R B yMoBax mpoMHCIOBOTO
KOMILIEKCY.

Martepianu i Mmeronn mociaimxkenb. Jlocmimkenus nposeraeo B CTOB «pyx-
6a-KasnaueiBka» J[HinponeTpoBchkoi oOmacteit, M’sicokoMOinHaTi «JIxasy, 1aboparopii
reneTuku [HcTuTyTY cBuHapcTBa i AIIB HAAH Tta na6opatopii TBapuHHUITBA [ep-
*aBHOI ycTaHoBU «[HCTUTYT 3epHOBUX KynsTryp HAAHY.
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O1iHKy MOJIOAHSKY CBHHEH BENMKOi 01101 MOPOIU 3a MOKa3sHUKAMH iHIHBITyanb-
HOTO PO3BUTKY Y PAHHROMY OHTOTC€HE31, BIATOMIBEIPHUMH 1 M’ ICHUMH SIKOCTSIMH TIPO-
BOJIVJIM 3 yPaxXyBaHHSIM HACTYITHHUX TOKa3HUKIB: )KMBa Maca Ha 9ac HAPOKCHHS; y 2- Ta
4-MicsaHOMY Billi (KT); cepeqHbOI000BHUIT IPUPICT JKUBOI MACH 3a MEepiox KOHTPOIBHOT
BIJITOJIIBIII, T; BiK JOCATHEHHS )UBOi Macu 100 kr, 110; TOBKXHWHA 0XOJIOHKEHOT TYIII, CM;
TOBILMHA IINHKY Ha piBHI 6—7 rpyaHux xpeouis, MM [20].

[ po3paxyHKy IHAEKCY «IHTEHCHBHICTH (OpMyBaHHs» (At) BHKOPHCTOBYBAIH
JIaH1 TIEPBUHHOTO 300TEXHIYHOTO OOJIIKY, a caMe: JKMBa Maca Ha Yac HapOJKCHHS, KT
JKMBa Maca y 2-MiCsMHOMY Billi, KT; )kuBa Maca y 4-Micsunomy Biui. [aaekc Taitnepa b.
PO3paxoByBaJIM 32 HACTYIIHOIO (POPMYIIOIO:

I=100 + (242 X K) — (4,13 x L)

ne: 1 — inpexc Taitnepa b, 6ama, K— cepeanpono6oBuiil mpupict, kr; L — ToBuuHa
IIMHUKY HA PiBHI 6—7 rpyaHUX XpeOiB, MM [2].

JHK-TumyBaHHS MOJIOIHAKY CBHHEH, BiTiOpaHOTO ISl MPOBENCHHS CSKCIIEPHMEH-
TaNbHOI YaCTUHHU JIOCHIPKEHb IPOBOAMIN B JTa00paTopii reHeTUkH IHCTUTYTy cBUHAp-
crBa i AIIB HAAH 3a meronukamu K. S. Kim Tta in. [21, 22].

BapricTh 10o1aTKOBOI MPOXYKIIii po3paXxOBYBaIX Ha OCHOBI BUKOPHCTAHHS HACTYII-
HUX JIaHUX: 3aKyMiBeJbHA I[iHa OJMHUII MPOAYKIil, BITOBITHO /10 ICHYIOUHX IIiH, SKi
JIOTh B YKpaiHi; cepeHs NMPOAYKTUBHICTh TBAPHH; CEpeIHs Haj0aBKa OCHOBHOI IPo-
nykuii (%), sika BUpakeHa Y BiZICOTKaxX Ha 1 royioBy Mpu 3aCTOCYBaHH1 HOBOTO 1 MOJIN-
IIEHOTO CENEKLIHHOTO JDOCSTHEHHS MOPIBHSIHO 3 NPOXYKTUBHICTIO TBapUH 0a30BOro
BUKOPUCTAHHS; YHCEIbHICTh IMOTONIB’S CITLCHKOTOCIIONAPCHKMX TBApWUH HOBOTO a00
MOJIMNILIEHOTO CeNeKUiiHoro nocsrueHHs. IlocTiitHuii Koe(iieHT 3MEHLIEHHS Pe3yb-
TarTy, SIKUH TOB’3aHUH 3 TOAATKOBHUMHU BUTPAaTaMHU Ha MPUOYTKOBY NMPOXYKIiIO JOpPiB-
uroBas 0,75.

BiomeTtpuuny oOpoOKy onepaHMX JaHUX NPOBOAWIM 3a Meronukamu Kosa-
nenka B. I1. Ta in. [23].

Pe3yabraTn qociuigkeHHsl. YCTaHOBIICHO, IO MOJIOJHSK CBUHEW IMiIOCIITHOT
rpynu (n=38) xapakTepu3yeThCs JOCTAaTHHO BHCOKMMH IOKa3HUKaMU POCTY y paH-
HBOMY OHTOTE€HE31, a TAKOXK BiJTOIBEILHUMH 1 M’ICHUMH SKOCTAMH. Tak, )KuBa mMaca
TBapHH Ha Yac HapOJKEeHHs cTaHOBUTH 1,52+0,029 kr (Cv=11,86 %), y 2- Ta 4-Mics4-
HoMy Bili — 18,240,222 kr (Cv=7,78 %) 12 47,8+0,59 xr (Cv=7,68 %). [HIEKC «IHTEHCHUB-
HIiCTB (opMyBaHH» (At) 3a IIepios BUPOIIYBaHHS MOJIOAHSIKY CBHHEH BiJl HAPOKCHHS
JI0 4-MicsS'9HOTO BiKy jgopiBHIOE 0,796+0,022 6ana (Cv=17,07 %). Innekc Taiinepa b.
KOJMBA€ETHCS y Mexax Bif 126,13 no 182,36 Gaunis.

3a nepio]; KOHTPOJIBHOT BiTOIBIII CepeTHROJO00BHI MPUPICT KUBOI MaCH MOJIOI-
HSAKY CBUHEH CTaHOBHUTH 776,4+5,58 v (Cv=4,44 %), BiK JOCATHECHHS JXUBOI Macu
100 xr — 178,0+0,81 116 (Cv=2,83 %), TOBIIMHA WIUKY HA PiBHi 6—7 rpyJHUX XpeOIIiB —
20,740,37 MM (Cv=11,08 %), moxxuHa oxonomkeHoi Ty — 96,6+0,35 cm (Cv=1,77 %),
JIOBKUHA OEKOHHOT MOJIOBUHH 0X0JIo/pKkeHoT Ty — 85,2+0,50 cm (Cv=2,88 %).

Pe3yneratu 1OCIiAXKEHHS MOKA3HUKIB 1HIMBITYaJIbHOTO PO3BUTKY, BiATOMIBEIBHUX
1 M’SICHUX SIKOCTEH MOJIOJTHSKY CBUHEH PI3HUX TEHOTHIIIB 32 TCHOM PEIeNTOpa MeJIaHO-
kopTHY MC4R HaBeneHo y Tabmumsx 11 2.

Amnani3 fnaHux tabnuii 1 cBiAYUTH, IO Pi3HULSA MIX IpylnaMH MOJNOJHSKY CBUHEH
Pi3HUX TEHOTHIIIB 32 TEHOM perientopa MenaHokopTuHy MC4R 3a KuBOIO Macor Ha
yac HapomkeHHs ctaHoBuTh 0,03 xr (td=0,51; P>0,05), y 2- Ta 4-micsuHomy Bimi — 1,8
(td=4,61; P<0,001) ta 3,9 kr (td=3,22; P<0,01) BigmosigHo.
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TaGmuws 1

IMoka3Huku IHANBiAYaJIbLHOT0 PO3BUTKY MOJIOAHAKY CBUHEH Pi3HNX reHOTHIIIB
3a reHoM peuentopa MmejaHokopruny MC4R, n=19

lenoTun
Moka3Huk (03HAKA), OAMHMIL Biomerpuuni MCA4RAC | MC4RM™
BUMIipy MOKA3HUKH I'pyna
I 11
JKuBa mMaca Ha yac HapOKEHHsI, KT X+Sx 1,50+0,037 1,53+0,046
otX 0,160,025 0,200+0,016
CvSe, % 10,67+1,732 13,07+2,127
JKuBa maca y 2-Micsi4HOMY Billi, KT X£Sx 19,1+0,24*** 17,3+0,31
otX 1,19+0,193 1,37+0,222
CvSe, % 6,23+1,011 7,91+1,284
JKusa maca y 4-MicssuHOMY Billi, KT X=£Sx 49,3+0,94%* 45,4+0,77
X 4,10+0,665 3,24+0,525
CvSe, % 8,31+1,349 7,13+1,157
IHaeKe «IHTEHCHUBHICTH X+Sx 0,789+0,0317 0,804+0,0314
(opmysanHs), Gana o+X 0,14+0,022 0,130,021
CvSe, % 17,74+2,879 16,16+2,623

Ipumimka: ** — P<0,01; *** - P<0,001

Pi3HuIs Mixk TBapMHAMH Pi3HUX TEHOTHUIIB 32 1HAEKCOM «IHTCHCHBHICTH (OpPMY-
BaHH:» (At) (0-2-4) nopiearoe 0,015 6ana (td=0,34; P>0,05).
PesynbraTi KOHTPONBHOI BIITOIBII MOKA3aJIH, IO MOJOTHSIK CBHHEH | mimmocmia-
Hol rpymu (MC4RA%) mepeBaxaB posecuukiB I mimmocmignoi rpymu (MC4RAA) 3a
CepeHhOI000BUM MPUPOCTOM KHUBOI Mack Ha 45,2 T (td=5,35; P<0,001), BikoM mocsr-
HeHHs kuBoi Macu 100 kr — 3,2 mobwu (td=2,25; P<0,05) (Tadm. 2).

TaGmurs 2

BinroniBesibHi i M’sicHI IKOCTi MOJIOTHSIKY CBUHEH Pi3HUX reHOTHNIB

3a TeHoM penenropa MmeinaHokoptuny MC4R

I'enorun
IMoka3Huk (03HAKA), ONMHHIII Biomerpuuni MC4*G MC4R*
BUMIpY NMOKA3HUKH I'pyna

1 1T

1 2 3 4

CepenHbpo1000BHI TIPUPICT KUBOT n 19 19
MacCu 3a l‘ICpiO}l KOHTpOJ]bHO'f X+Sx 799,0:|:5,76*** 753,8:|:6,17
BIATOAIBIL K o=X 25,13+4,079 26,904,367
Cv+Sc, % 3,14+0,509 3,57+0,579
Bik mocaruenns sxuBoi Mmacu 100 xr, X+Sx 176,4+1,00* 179,6+1,02
ai6 o+X 4,37+0,709 5,24+0,850
Cv+Sc, % 2,47+0,400 2,91+0,472
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3akiHueHHs Tadm. 2

1 2 3 4
ToBImMHA MUKy HA PiBHI X+Sx 19,7+0,34** 21,5+0,59
67 rpyHIX XpebLiiB, MM oEX, 1,510,245 2,610,423
CvESe, % 7,661,243 12,13+1,969
Ianexc Taiinepa b., 6ana X+Sx 155,11+1,705%* 143,08+3,072
X 7,43£1,206 13,3942,173
CvSe, % 4,79+0,777 9,36+1,519
JloBK1HA OXOJOIKEHOT Ty, CM n 14 10
XESx 97,4+0,44*** 95,5+0,34
o£X 1,65+0,311 1,08+0,241
CvtSe, % 1,69+0,319 1,13+0,252
JloBkuHa OEKOHHOI IIOJIOBUHUI X+Sx 86,3+0,60** 83,8+0,61
OXOJIO/KEHOI Ty, CM oxX 2,27+0,429 1,93+0,431
CvSe, % 2,63+0,497 2,310,516

Hpumimra: * — P<0,05; **— P<0,01; *** - P<0,001

Pi3Huts Mixk 3a3HaYEHUMU TPYTIaMH TBAPUH 32 TOBIIMHOIO IITTUKY HA PiBHI 6—7 Tpy/-
HUX XpeOIiB cTtaHoBuTh 1,8 MM (td=2,68; P<0,01), MOBXKHHOIO OXOJOMKEHOI Tyl —
1,9 cM (td=3,45; P<0,001), 10BXHHOO OCKOHHOT ITOJIOBHHU OXOJIOMKEHOT Ty — 2,5 cM
(td=2,94; P<0,01), ingexcom Taiinepa b. — 12,03 6ana (td=3,42; P<0,01).

Pesyneratu po3paxyHKy KoeQiIieHTy MapHOi KOPEeNALii MiX 03HaKaMH BiJTO/iBeNb-
HUX 1 M SICHHX SIKOCTEH, 1HJIEKCOM «IHTEHCHBHICTh (hopMyBaHHs» (At; 0-2-4) Ta iHIeK-
coM Taiinepa b. naBeneno B Tabmiuui 4.

TaOmuis 3
PiBenn kopeasaniiiHux 3B’ s13KiB MiK BiIrogiBeJbHUMH i M’ SICHUMHU SIKOCTSIMH,
iHgeKxcaMu «IHTEHCUBHICTh GOpMyBaHHSI», «PiBHOMIPHOCTI pocTy»
Ta ingexkcom Taiinepa b., n=38

O3nak BiomeTpuyHi nokasHukn
X y r£Sr tr
CepenHbo1000BHi IpUpicT xkHUBOI Macy | 1 +0,459+0,1441** 3,18
3a nepioJ]] KOHTPOJIbHOT BIITOAIBIII, KT 2 +0,6050,1292%** 4,68
Bik mocaruenns xuBoi macu 100 kr, 116 | 1 -0,443+0,1454** 3,05
2 -0,68140,1188*** 5,73
ToBIuHa MNKKY Ha piBHI 6—7 rpyaHux | 1 +0,033+0,1621 0,20
XpeOuis, MM 2 -0,934:0,0580%** 16,12
JIoB)KHHA OXOJOKEHOT TYIIIi, CM 1 -0,249+0,1571 1,58
2 +0,323+0,1535* 2,10
JopkuHa OEKOHHOI ITOJIOBUHHI 1 -0,352+0,1518* 2,32
OXOJIOPKEHOI TYIII, CM 2 +0,261+0,1566 1,67

Ipumimka: 1 — indexc «inmencusnicmo gopmysannsy (At; 0-2-4), 6ana; 2 — inoexc
Tatinepa b., 6ana; * — P<0,05; **— P<0,01; ***— P<0,001
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BcranopneHo, 1o gaHuil OiOMETpUYHHN TOKAa3HHWK Bapitoe B Mexax Binm -0,934
(inmexc Taitepa b. x ToBmMHA MMUKY Ha piBHI 6—7 TpymHUX XpeOiiB) mo +0,605
(inpexc Taitnepa b. x cepeqHpOOOOBUI PHUPICT KUBOI MACH 32 MEPioA KOHTPOIBHOT
BIITOMIBII).

JlocToBipHI Koe(IIi€HTH MapHOi KOPEIAIlii BCTAHOBJICHO TaKOXK MiXK HACTYITHHUMH
napaMu O3HaK: 1HJEKC «IHTEHCUBHICTb GopMmyBaHHsD» (At; 0-2-4) X cepenHb01000BUI
IPUPICT XHUBOI MacH 3a IepioJ] KOHTPOIbHOI Bigroaismi (r=+0,459), inaekc «iHTEH-
CUBHICTB (hopmyBaHH» (At; 0-2-4) x Bik mocsrHeHHs x)uBoi Macu 100 kr (r=-0,443),
ingexc Taitnepa b. x Bik nocsaraenns xuBoi Macu 100 kr (=-0,681), ingexc Taitnepa b.
X JOBXHHA OXOJomkeHoi Tymn (r=+0,323), iHAeKC «IHTCHCHBHICTH (OPMYBaHHSD»
(At; 0-2-4) x moBxruHaA OEKOHHOT TIOJOBUHH OX0OJIOokeHOoT Tyl (r=-0,352).

Po3paxyHOK €KOHOMIYHOI €(EeKTHBHOCTI Pe3yJbTaTiB AOCHIIKeHb CBIIYUTb, IIO
MaKCUMallbHy TpHOaBKy I0JaTKOBOI MPOMYKINi OIEp>KaHO BiJl MOJOMHSKY CBHHEH
I migmocmiguoi rpymu (Mc4r4°) (+2,82 %) (tabm. 4).

Tabmuns 4
Exonomiuna edekTUBHICTH pe3y/bTaTiB 10CIiIKeHD
Cep?nﬂbouoﬁnonun Mpnoaska Baprictb )
NpHUpicT KUBOI Macu .. A0IATKOBOY
I'pyna . .. A0JATKOBOI
3a nepio KOHTPOJILHOI o npoayKIii,
. N npoaykuii, %o
BiAroaiBJi, Kr TPH. /T0JI
3aranpHa BUOipKa 776,4+5,58 - -
11 753,8+6,17 -2,91 -234,97
I 799,045,76 +2,82 +223,65

Hpumimka: * — yina peanizayii MONOOHAKY CEUHEl HA 4AC NPOBEOeHHA O0CHIONHCEeHb
dopientosana 77,25 epugens 3a 1 ke scueoi macu.

BapricTh nomarkoBoi poayKIlii, sKy OyJI0 0JiepKaHo BiJl MOJIOJTHSAKY CBHHEH 3a3Ha-
4eHoI IrpyIu JopiBHIOE +223,65 TpH./TO.

BucnoBku:

1. YcTaHOBJICHO, IO 32 )KHBOK MAacor y 2 i 4-MiCSYHOMY Billi, BIKOM TOCSTHEHHS
»kuBoi Macu 100 Kr, TOBLIMHOIO IIIHUKY Ha PiBHI 6—7 rpyAHUX XpeOLiB Ta JTOBKXHUHOIO
OXOJIOJKEHOT TYIIl MOJIOAHSAK CBUHEH MiIKOHTPOIBHOI MOMYJSAIil HANEKUTh 0 KIIaCy
ermira.

2. JlaHi aHani3y pe3y/ibTariB KOHTPOJIBHOI BIATOAIBII CBiq4aTh, 110 MOJIOAHSAK CBU-
He#t | mimmocningnoi rpymu (Mcdr A9) mepeBaxkae poBecHukiB Il migmoctiaHOi Tpymu
(Mc4r®A) 3a cepenHpOI000BUM IIPUPOCTOM KHBOT MACH, BIKOM JIOCSTHEHHS JKUBOI MacH
100 Kr, TOBHIMHOIO IIMHKY Ha PiBHI 6—7 IPyIHUX XPeOIiB, JOBKUHOK OXOJOIKEHOT
Ty Ta JOBKUHOK OCKOHHOI TIOJIOBUHH OXOJIOMKEHOI Tyl B cepeaHbomy Ha 4,12 %.
PisHuIs Mix rpynamu 3a ingekcom Tainepa b. nopieHroe 12,03 6ana (td=3,42; P<0,01).

3. KiTbKIiCTh TOCTOBIpHUX KOPEJSIIAHUX 3B’SI3KIB MiX BIATOMIBETHHUMH 1 M’sIiC-
HUMH SKOCTSIMH, 1HAEGKCOM «IHTCHCHBHICTH (opMmyBaHHs» (At; 0-2-4) Ta iHZEKCOM
Tatinepa b. cranoButs 70,0 %. 3a3HadeHe CBITYUTH MPO MOKIMBICTH BHKOPHCTAHHS
1HIEKCIB «IHTEHCUBHICTh (opmyBaHHs» (At; 0-2-4) ta Taiinepa b. s Bindbopy BHCO-
KOTIPOAYKTUBHUX TBAPHUH.

4. BukopucTaHHs MOJOTHAKY cBHHEH | mimmocmimuoi rpymu (Mcdr A9) 3abes-
Nevye ofiep)KaHHS JOAATKOBOI Mponykiii Ha piBHI +2,82 %, a ii BapTicTh HOpiBHIOE
+223,65 rpH./Tom.
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IMoasika. ABTOpH BHCIOBIIOIOTH OQiliiiHy nomsky aupekropy CTOB «Zpyx-
0a-KasnaueiBka» JIHIIPONETPOBCHKOT 00NACTi, KaHAMIATY CUTLCHKOTOCIIOAAPCHKUX
Hayk CaBenbeBy B. 1. ronoBHoMy Texnonory Illenens H. O., a Takox 3aBigyBauy J1abo-
paropii rereruxu IncTuTyTy cBuHapcTBa i AIIB HAAH, kanauaary ciascekorocmnogap-
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OLIHKA MOHO_}-IHO'I' NMPOAYKTUBHOCTI KOPIB
rONWTUHCBLKOI NOPOAU TA AKOCTI IX MOJTOKA

Wynsap AJl. — K.c.-2.H.,

doueHm kaghedpu mexHonoaiti supobHuUUmMea, nepepobku
ma sikocmi podyKuyii meapuHHUYmea,
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ma sikocmi npodyKuyjii meapuHHUymea,
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douyeHm kaghedpu mexHornoaiti eupobHuUymea, nepepobku
ma skocmi npodykuyji meapuHHUumea,

lMonicbKkul HauioHanbHUU yHigepcumem

TOB «Bepmoxuiskay — npuxiad penmaodenbHo2o 8e0eHHs. _eainysi MONOYHO20 CKOMapcmed.
Pe3zynomamamu nawiux 00CriodiceHb 8CMAHOGNIEHO HANEXHCHUL pietb opeanizayii mexnonoaii
BUPOOHUYMEA MONOKA, BUCOKY MOLOYHY HPOOYKMUSHICMb KOPI6 mda 8UCOKY AKICMb iX MONOKA,
wo mooice 6ymu UKOPUCMAHO NPU OP2aHi3ayii OisibHOCII MOLOYHO-MOBAPHUX hepM 3 HASAE-
HICMIO KOPIG 3 GUCOKUM NOMEHYIANOM NPOOYKMUBHOCHI, AHANOLITUHUMU YMOBAMU YIMPUMANHS,
20016l ma excniyamayii meapun Osi YCHIWHO20 | RPUGYMKO6020 8e0eHHs. 2any3i MOIOYHO20
ckomapcmea.

ane nionpuemcmeo npu supoOHUYMBL NPOOYKYIL BUKOPUCTIOBYE CYUACHI NPOSPECUBHI meX-
Honozii supobnuymea monoka. Tax, ympumanus Kopie — Oe3npug si3H0-60Kcoge, 20068 Mmea-
PUH 30iliCHIOEMbCA 08iUT HA 000), OCHOBHUMU CKAAO0BUMU CKAAOBUMU BUOCOKOAKICHUX PAYIOHIE
€ KYKYPYO3AHUL CUTLOC, HCUMHTTL CIHAIC (BIACHO20 BUPODHUYMBA), COE8A MAKYXA, COHAUHUKOBUIL
wpom (3aKynogyromscs) ma in. Budanenus eHoto 8i00y6aemuvcsi O Mipi 3a0pYOHEHHs HUM NpU-
MIUeHHS — KOJHCHI 081 200UHU [3 3ACMOCYB8AHHAM 0ebma-CKpenephol yemanosku. Texnonoziunutl
npoyec O0iHHA KOPI8 OP2aHi308aAHO MPU pa3u Ha 000 8I00OYEAEMbCA Y CYHACHOMY QOITbHOMY 3ai
@ipmu De Laval, mun ooinbnoi ycmanogxu «fnunxay. 36epicacmobcs HA0OEHE MOLOKO Y MAH-
KAaX-0X0N002CYy8a4ax 00 6iONpagIeHHs Ha MOIOKOnepepoobHe niONnpueMCcmeo, aKe po3mauiosane
y micmi Inninyi Binnuywkoi obnacmi, ye € cywacua komnanis 3 nepepooku monoka — TOB «Jlrocm-
00opd». [lns ynpagninna npoyec upoOHUYmMEa MoLoKa y OAHOMY 20CNOOAPCMBI 3ACMOCO8YEMbCA
npoepamue 3abe3neuenus « FOHicpopm-Aepiy.

Jlna supobruymea mMonoka Ha niONPUEMCME] YmMpUMYIOms MEAPUH SOMUMUHCHKOI HOPOOU,
noeonis’sa axoi cmanosumsv 6cvoeo 700 eonie, 330 3 axux — koposu. Hadiii kopie cocnodapcmea
€ BUCOKUM, SIK | IHWI NOKAZHUKU MONOYHOI npodykmueHocmi. Tak, Haueuwuu Hadit ompumaHo
610 kopis 111 i cmapuie nakmayii, saxuii cmanosums 11683 ke 3 socupnomonounicmio 3,92% i o6inko-
somonounicmio 3,36%. Teapunu ybo2o iKY MaKodic Xapakmepusyomvcs Kpawumu noKasHUKAMU
Qizionociunoi akmuernocmi nio uac 1akmayii — UUMU CepeOHbOOOBUM HAOOEM, HAOOEM Ha 1 ke
HCUBOL MACU, KITLKICHIO MOLOYHO20 HCUPY I KIIbKICIIO MOJLOYHO20 OLIKY Ha 1 Ke dcueoi macu.

Akicmb MONOKa KOpi6 y 0aHOMY 20CnO0ApCcmei — 8UCOKA, dddce 6xce NPOMALOM OCMAHHIX
oecamu poKie mym 00AMb MOLOKO «eKCMpay TAMyHKY, sIKe 3a OpeaHoIenmuuHumMy, Qizuko-xi-
MIYHUMU NOKASHUKAMU, CAHIMAPHOI AKICMIO 8I0N08I0AE BUMO2AM HAYIOHANLHUX MA €8PONEl-
CHKUX CMaHOapmis.

Kniouogi cnosa: koposu, 2onumuncbka nopooa, MoNOYHA NPOOYKMUGHICMb, AKICMb MOJOKA.
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Shuliar A.L., Shuliar A.L., Tkachuk V.P. Assessment of milk productivity of cows of
Holstein breed and quality of their milk

«Vertokyiyvka» LLC is an example of profitable management of the dairy industry. The results
of our research established the appropriate level of organization of milk production technology,
high milk productivity of cows and high quality of their milk, which can be used in the organization
of dairy farms with the presence of cows with high productivity potential, similar conditions for
keeping, feeding and operating animals for successful and profitable management of the dairy
industry.

This enterprise uses modern progressive milk production technologies in the production of
products. Thus, the cows are kept untethered, the animals are fed twice a day, the main components
of the high-quality rations are corn silage, rye hay (own production), soybean cake, sunflower
meal (purchased), etc. Manure is removed as the room becomes contaminated with manure —
every two hours using a delta scraper. The technological process of milking cows is organized
three times a day and takes place in a modern milking hall of the De Laval company. Expressed
milk is stored in cooling tanks before being sent to a milk processing enterprise located in the city
of Illintsy, Vinnytsia region, this is a modern milk processing company — «Lustdorfy LLC. The
«Uniform-Agri» software is used to manage the milk production process at this farm.

For milk production, the enterprise keeps Holstein animals, the population of which is only
700 heads, 330 of which are cows. The yield of the farm's cows is high, as are other indicators of
milk productivity. Thus, the highest yield is obtained from cows of I1l and older lactation, which is
11,683 kg with a fat content of 3,92% and a protein content of 3,36%. Animals of this age are also
characterized by better indicators of physiological activity during lactation — higher average
milk yield, milk yield per 1 kg of live weight, amount of milk fat and amount of milk protein per
1 kg of live weight.

The quality of the milk of the cows in this farm is high, because for the last ten years they
have been milking «extra» milk here, which meets the requirements of national and European
standards in terms of organoleptic, physico-chemical indicators, and sanitary quality.

Key words: cows, Holstein breed, milk productivity, milk quality.

IlocranoBka mpodiaemu. Y mepiof MOBHOMACIITAOHOTO BTOPTHEHHS OCOOIMBO
KPUTHYHOIO CTaja 1 TaKk JOCHUTh aKTyaJlbHA OCTAHHIMHU ACCATHIITTAMH Mpodiema
MPOIOBOJIBYOT Oe3nekn. He MeHI BakJIMBOIO Ha IboMY (OHI € il mpobiiema Oe3meu-
HOCTI Xap4oBHUX HPOAYKTIB, OCOOIMBO HA HUISXY A0 €BPONEHCHKUX PHHKIB 30yTy SIK
CUPOBUHH, TaK i roToBOI nponykiii [1, ¢. 69; 2, ¢. 39]. HagsaxkiuBow Ta KPUTHUIHOIO
rayIy33[0 B JaHOMY aCIIeKTi € rajxy3b MOJOYHOTO CKoTapcTia [3, ¢. 383].

AmHaJji3 ocTaHHiX p0caiKens i my0sikanii. YkpaiHchkuil arpapHuii 6izHec B yep-
TOBE JIOBIB CBOIO CIIPOMOXKHICTH HaBIiTh Y METacKJIaJHUX YMOBAaxX TapaHTyBaTH IpPOIO-
BOJIBYY O€3IeKy iHMIMX KpaiH, He3Ba)KalouW Ha Ba)KKi YMOBU BHPOOHHIITBA CLITBCHKO-
rOCIOAapChKOI MPOAYKILii [4, c. 339; 5]. B Takux yMoBax raixysb MOJIOYHOTO CKOTapCTBA
Mociiae MPOBITHY POJIb B JAHOMY acIieKTi Mocijiae, sika 3abe3meuye Bipasy JBi KITHO-
YOBI T'JIKH MPOIOBOJIEIO] OE3MEeKH — [I¢ BUPOOHUITBO I[IHHOTO MPOAYKTY XapuyBaHHsI
(MoI0Ka) Ta HE MEHII IIIHHOT CUPOBUHH (TOTO 5K TAKH MOJIOKA) JUII BUPOOHUIITBA HU3KU
XapYOBUX MPOAYKTIB, SKi € HE3aMIHHUMH B CIIOKHBUOMY KOIIUKY TIEPECIYHOT JTFOMUHH
[6; 7, c. 25; 8, c. 27]. Ilpu upoMy 0coOIMBOi Baru HaOyBa€ MATAHHS 30UIBIICHHS 00Cs-
riB BUpOOHUIITBAa MOJIOKA Ta MOKPAIEHHS HOTo sSKOCTi 3, ¢. 384; 9, c. 21].

IMocTanoBka 3aBAaHHsA. BpaxoByroun 3HaueHHS MPOOJIEMH MPOJAOBOIBIOT OC3MEeKH
Ta SIKOCTi 1 0e3meyHOCTi MPOJOBOJIFYOI CUPOBHHU 1 Xap4yOBUX MPOAYKTIB Ta Baromy
POJIb y IUX MUTAHHSX Taly3i MOJIOYHOTO CKOTAPCTBA, METOIO HAIIMX JOCTIKEHb Oya
OIlIHKa MOJIOYHOI MPOJYKTHBHOCTI KOPIiB TOJIITHHCHKOI MOPOIU Ta SKOCTI X MOJIOKa
B ymoBax TOB «BeprokuiBkay.

Bukian ocHoBHOro marepiany aociaimkennsi. JlocnmimkeHHs Oynu mpoBeseHi
B OIHOMY 3 KpaIliX Ta MPOTPECUBHUX MiANPHEMCTB JKUTOMUPCHKOi 00MacTi 3 po3-
BeZieHHs1 MosouHoi xynoou — TOB «BepTokuiBka», sike po3TallOBaHe B OJHOHMEH-
HOMy cenuili BeprokuiBka JKutomupcekoro paiiony JKutomupcebkoi oOmacti. [lane
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rOCIIOapCTBO Ma€ JiBa OCHOBHI HANpPSAMHU iSUTBHOCTI — BHPOLIYBAHHS MOJIOYHO{
Xy#ZoOu i BUPOOHUITBO BiJl Hel TOBAPHOTO MOJIOKA Ta BUPOLTYBAHHS 36PHOBUX KYJIBTYP
3 HACTYITHOIO iX peai3ali€io He TIJIbKU Ha BHYTPIIIHBOMY, a i M>KHAPOJHOMY PUHKY.
TOB «BeprokuiBkay 3ayueHO A0 LIBEHIAPCHKO- pralHCBKOFO TIPOEKTY «CTBopeHH;I
CHCTEMH KOHTPOJIO 32 OE3IEUHICTIO XapuOBUX HpO,HYKTlB Ha OCHOBI OIIIHKH PH3HKIB
y LUK BAPOOHUIITBA Ta 30yTY MOJIOYHUX MPOAYKTIiB B YKpaiHi» 3a CIPUAHHA IIBEHLIap-
ChKOi KoH(enepailii BUpoOHHKIB MOJIOKa Ta MixkHapoaHOi kommaHii «SAFOSO». Ilpu
BHUKOHAHHI 3alUTAHOBAHUX JOCIIJDKCHb OYyJI0O 3aCTOCOBAHO 3arajlbHONPHUHATI METOIN
OLIIHKH TEXHOJIOT1l BUPOOHULITBA MOJIOKA, TOCIIPKEHHI MOJIOYHOT MIPOAYKTUBHOCTI Ta
SKOCTI MOJOKa. 31ilicHIOBaIachk GioMeTpuyHa 00poOKa JaHUX 3 BUKOPUCTAHHIM METO-
JIiB BapiallifHOT CTATUCTHKH

g BUpOOHHIITBAa MOJIOKA y TAHOMY TOCIIOJAPCTBI PO3BOASATH KOPIiB MO THHCHKOT
nopoau. Beboro Tyt yrpumyetbes 700 romi BemMKoi poraTtoi XymoOu, 3 HUX KOpiB —
330: 300 — mitiHi KOpoBH, 30 — cyXOCTiliHI.

Yrpumanus kopiB y TOB «BeprokuiBka» — 6e3npuB’s3He. [oaiBns TBapuH 31ikc-
HIOETHCS JIBivi Ha 100y (0 5 romuHi paHKy Ta 17 roguHi Bedyopa) KOpMaMu BIACHOTO
BUPOOHHIITBA — KYKYPYI3SHUN CHIIOC, KUTHIN CiHaX Ta 1HII ¥ 3aKYIUICHIMH — COEBA
MaKyxa, COHALTHUKOBUH LIPOT.

Jloinas xopiB BimOyBaeTbes y moinmsHOMY 3am ¢ipmu De Laval «Snunka» Tpudi
Ha 100y. HaoeHe MosI0Ko 710 BiJANpPaBKH Ha MOJIOKOIIEpEpPOOHE MiANMPHEMCTBO 30epi-
raeThCs B TaHKaX-OXOJIOJKyBayaX, SKi 3HAXOAATHCA B MOJIOYHOMY Osomi. Takox TyT
3HaXOMUThCS «MoJlouHe Takci. Oxepkane Monoko TOB «BeprokuiBka» peamizoBye
Ha MOJIOKOIIEpepoOHe MIAMPUEMCTBO — KommaHis «JIroctmopdy, ske 3HAXOAUTHCS
B M. [nninni Binaunbkoi obnacri.

BunaneHHss THOW B3IIHCHIOETHCS KOXHI JIBI TOJMHH JIENBTa-CKPENICPHOK YCTa-
HOBKOI0. /Iy panHboi miarHocTHKHU TinbHOCTI Y TOB «BepTokuiBka» mpuabdanu yiab-
TPa3ByKOBUH HpUCTpiil. s ynpaBiaiHHS MOJOYHHM CTaJOM Yy AAHOMY FOCIIOJapCTBi
3aCTOCOBY€EThCS MporpamHe 3abesnedeHHs — «FOHipopM-Arpiy.

OTxe, TexHONOTIsT BUpOOHUITBAa MOoka y TOB «BepTokuiBkay HajmaromkeHa Ha
HAJIOKHOMY PiBHI 13 3aCTOCYBAaHHAM INPOTPECHBHUX TEXHOJOTIH 3aAis OTpUMaHHS
BHCOKOT MPOAYKTUBHOCTI TBAPHH 3 YPaxXyBaHHSIM iX 0OpoOyTy i Oiaromomryqys.

Sk 3a3Havanocs Buule, 1 BUpoOHUITBa Monoka y TOB «BepTokuiBka» yTpumy-
I0Th KOPiB HAaUTIPOYKTHUBHIIIOI MOJIOYHOI MTOPOJIH CBITY — TONIITHHCHKOI. Hamu mocmi-
JOKEHO MOJIOUHY MPOAYKTHBHICTH KOPIB JTAHOTO TOCIIOAApPCTBa Pi3HOTO BIKY Yy JIaKTa-
misx — rabmung 1.

Tak, Haaiil KOpiB-IEPBICTOK rOCIOJAPCTBA 3HAXOAUBCS Ha piBHI 8694 KI MoOJOKa,
kopiB 3a Il makrariro — 9762 kr. HallBUIIUM HaJI0€EM XapaKTepU3yBaJIHCs TTOBHOBIKOBI
kopoBu 3a III 1 crapue nakranii — 11683 kr.

Bwmict xupy B mosnomni BapitoBaB Bin 3,90% (II makramist) no 3,93% (I makraris),
BMicT Oinky — Bix 3,33% (I makranis) no 3,41% (I makrarmis).

KinpkicTh MOJOYHOTO XHPY Ta KIABKICTH MOJIOUHOTO OiJIKa, a TaKkoXX CyMapHi
IPOIYKIIiS MOJIOYHOTO XHpY 1 Oinka 30inbIryBagach MpOMOPIiiiHO BiKy KOpiB i Haii-
OLITBII 3HAYCHHS TIepePaxOBaHUX IMOKA3HUKIB OyJIH BUSBJICHI y TOBHOBIKOBHX KopiB 111
1 cTapiie Jaktauii — BignoBigHo 458, 393 1 851 kr.

[Momo xoedimieHTiB Bapiamii ITOCHIPKEHUX O3HAK, TO y MoiouHomy craai TOB
«BeprokuiBkay HaWOUIBIIOW MIHJIUBICTIO BiI3HAYABCS HAJIN KOPIB PI3HOTO BIiKY, U
YoMy 3HaueHHs Koe(]illieHTiB Bapialii 3HaxXoAuWJHca B Mexax (i3ionoriyHoi HOpMH,
a HaWOUIbIIa PI3HUIIA 32 JOCHTIKCHUMU MMOKa3HUKaMH BUSBJICHA MiXK KOpOBaMH-TIEp-
BiCTKaMU Ta TOBHOBIKOBHMH KopoBamH 11 i cTaprire akrarii.
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Tabmuis 1
MoJiouHa NPpOAYKTUBHICTH KOPiB roamTuHcbkoi nopogu TOB «BeprokuiBka»
Ta Pi3HULSA MiK TBAPUHAMM 3aJ1€KHO Bijl BiKy

3HavyeHHs Y KOPiB roJIIITHHCHKOT Piznuus 3a rpynamu
Ioka3Huk, MOPOAY MO JAKTAIisIX KkopiB (d)
OUHUIIS . . .
BUMipIOBaHHS I I Ilicrapme | | [0 | LI
M |C,%| M |C,%| M |C,% cTapue | crapiue
Hamit 52 8694 | 17,6 | 9762 | 14,8 | 11683 | 18,1 |-1068| -1921 | -2989
JAKTAIiio, KT
Buicr 393 | 89 (39 | 97 | 392 | 92 [003| 001 0,01
KUpy, %
Buiicr 341 94 333|105 336 | 99 | 008 | -003 | 005
oinka, %
Kinbkicts
MOJIOYHOTO XHupy, | 342 15,4 | 381 12,2 458 16,7 | -39 =77 -116
KT
Kinbkicts
MOJIOYHOTO O1Ka, | 296 16,1 | 325 | 11,8 393 15,6 | -29 -67 -96
KT
Kinbkicts
MosioyHoro xkupy | 638 | 15,7 | 706 | 11,9 | 851 16,1 | -68 -145 =212
i Oinka, KT

TakoXx HaMH JOCIIJKCHO MMOKa3HUKHW (Pi310JIOTIYHOT aKTUBHOCTI KOPIB TOJIITHH-
cekoi mopoau TOB «BepTokuiBkay — Tabmuis 2.

CepenHbo1000B1 HaJ101 KOPiB TOJIMTHHCHKOT OPOAM JTAHOTO TOCIOAAapPCTBa KOJH-
Bajmcs BiJ 28,4 Kr y KOpiB-TiepBicTOK 110 37,7 Kr y noBHOBikoBHX KopiB Il makrarrii
i cTapiie, HaBHII 1000BI HaIO1 — BiamoBiaHO 35,7 Ta 45,1 kI.

BpaxoBytoun, 110 XxMBa Maca KOpiB-IIEPBICTOK CTaHOBWJIA y CEpeAHbOMY 593 K,
II srakrarii — 612 xr, 111 sakrarii i crapire — 628 Kr, HaMH JOCITIKEHO Haaid Ha 1 KT
JKUBOI MacH, KUIbKICTh MOJIOUHOTO JKUPY 1 KUIBKICTh MOJIOYHOTO OifKy Ha | K *KHBOi
MacH, SIKi CTAHOBWJIM Y TIepBicTOK BinnosinHo 14,7; 0,58 1 0,50 kr, y kopiB 11 nakramii —
16,0; 0,62 1 0,53 kr, III makramii i crapmre — 18,6; 0,73 1 0,64 kr.

Pi3HuLA MK KOpOBaMHU TOJIITHHCHKOI MOPOJM 3a MOKa3HUKaMH iX (izionoriunoi
AKTUBHOCTI CBiJUNTH, IO HAHOIIBIIOW BHSBUIACS PI3HUII MiX KOPOBAMHU-IICPBICT-
kamu 1 kopoamu 3 111 1 crapie makrarfismu.

Taxox HaMH TPOBENEHO OLIHKY siKocTi Mosioka Yy TOB «BeprokuiBkay. Tak, Hamu
IPOBEICHO OPTaHOJICIITUYHY OLIHKY MOJIOKA KOPiB FOJMIITHHCHKOI TOPOAN — TAOIHIIA 3.
KoHcucTeHIis, 3anmax, cMak i KoJIip MOJIOKa, OTPHMAaHOTO B yMOBaX TOCIIOIapCTBa, Bij-
MOB11al0Th HOPMATUBHUM 3HAYEHHSIM.

Bxe mpotsrom ocranuix aecsat pokiB y TOB «BeprokniBkay oaepXyroTh MOJIOKO
«EKCTpa» TaTyHKY 3aBISKH HAlOJICTIMBIA mpalli poOITHUKIB Ta KPOIITKOMY JOTIISIY
3a TBapHHaMHU 1 YITKOMY JOTPUMaHHIO TEXHOJIOT1l BUPOOHUITBA 1 IEpBUHHOI 0OpOOKHU
MOJIOKa — Tabmur 4-5.
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Tabmnurs 2

Moka3znuku ¢izio0rivHoi AaAKTUBHOCTI KOPiB rOJIITHHCHKOI MOPOAHU MiJ Yyac
Jgakrauii y TOB «BeprokuiBka» Ta pisHMIS Mik TBAPMHAMH 32J1€KHO BiJ BiKy

3HayeHHs S F—
Y KOpiB roJIITHHCHKOI o
. 3a rpynamu kopis (d)
MoKa3HUK, OIMHUIS MOPOH MO JAKTAIIAX
BHMIipIOBaHHS I . .
I I crapie LII I-1IIi | I-ITi
cTapiie | crapiie
M M M
CepemptonoBopirt 284 31,9 377 | 35| 58 | 93
HaJil, KT
Haiisumuii
I000BHI 35,7 38,6 45,1 -2,9 -6,5 -9.4
HaJii, KT
Hapiii ma 1 xr xuBoi 14,7 16,0 18,6 13 2.6 3,9
MacH, KT
MX Ha 1 xr xuBoi 0.58 0,62 0,73 0,04 | -0,11 -0,15
Macu, Kr
MB Ha 1 Kr %uBOI 0,50 0,53 0,64 -0,03 | -0,11 -0,14
MacH, K
Tabmuns 3

OpraHonerlanHa OmiHKAa MOJIOKA KOpiB TOJIIITHHCHKOT nopoaun

TOB «BepTokuiBka»

Iloxa3Huk

HopmaTrnBHe 3HaYeHHSA

Pe3yabTar oninkmu

Koncucrenmis

OnHopinHa pinuHa 6e3
IJTACTIBINB Ta 0Cay

BiamoBinae HOpMaTHBHOMY
3HAYCHHIO

3amax i cMaK

Uwncrtnii, mnputaMaHHAN
CBIXKOMY MOJIOKY, 0€3
CTOPOHHIX ITPUCMAKIB 1 3araxiB

Binnosijgae HOpMaTUBHOMY
3HAYEHHIO

Komip

Bijx 6isoro 10 ¢BiTiio-
KPEMOBOTO

Binnosigae HOpMaTuBHOMY
3HAYEHHIO

Tabmuna 4

BignoBignictTs Qizuko-xiMivHUX NOKA3ZHUKIB AKOCTI M0OJIOKA
KopiB roamTuHcbkol nopogu TOB «BeprokuiBka» Bumoram JICTY 3662-18
710 MOJIOKA «EKCTPa» raTyHKY

IMoxasnuk HopmaTtupHe 3HaueHHs1 | Pe3yabTar oninkn
I'ycruHa, Kr/m?® 1028 1028
Kucnoruicts, °T Big 16 10 17 16,5
pH Bizg 6,6 10 6,7 6,65
I'pyna uncToTH, He HUXKUE KIIaCy 1 I
Temmneparypa Moinoka, He Buiie Hix, °C 8 6
Touxka 3aMep3anHsi, He BUIIE HIXK, °C -0,520 -0,520
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Tak, npu omiHII (i3UKO-XIMIYHHX MMOKA3HHUKIB SKOCTI MOJIOKa, OTPUMAaHOTO B yMO-
Bax TOB «BeprokuiBka», BCTAHOBIIEHO, IO BC1 JOCIIIKEH] MOKa3HUKH 3HAXOIUIIACS
B Jiara3oHi, SKUH NpUTaMaHHUN MOJIOKY HAaWBHIOTO KJIacy — «EKCTpa» raryHKy. Tak,
HANpPUKIIAJ, KUCIOTHICTh ISl IBOTO KJIAacy MOJIOKA Ma€ CTaHOBUTH 3TiIHO MAiI04Or0o
cranapty Big 16 mo 17°T, B mocmimkeHOMY MOJOII IeH MOKa3HHK CTaHOBUB 16,5°T,
pH «ekctpa» Monoka mae OyTu B Mexax 6,6—06,7, y AOCIiIKEeHOMY Mool — 6,65.

Takox HAMU JOCHTIKEHO CaHITApHY SIKICTh MOJIOKA — TaOIHUIIS 5.

Tabmuus 5
BignoeigHicTh BMicTy MiKpOOpraHi3MiB Ta cOMaTHYHUX KJIITHH
B MOJI0Lli KOpiB romtnHcsKoi mopoau TOB «BeprokuiBka»
BHMOTI'aM [eP:KaBHUX CTAHJAPTIB 10 MOJI0KA «EKCTPa» IaTyHKY

Hopmarushe .
IToxa3nuk PesyabTaT onlinkn
3HAYeHHS
KinbkicTh Me30(iNbHUX a€pOOHUX 1 Binnosigae HOpMaTUBHOMY
(hakynbpTaTHBHO-aHACPOOHHX MiKpPOOPTaHi3MiB <100 3HAYCHHIO
(KMA®AHM) 3a Temneparypu 30°C, -
tic. KYO/em®
KinpKicTh COMaTHIHUX KJIITHH, THC./CM® < 400 Binnosinae HopMaTuBHOMY
- 3HAYCHHIO

OTpuMaHi NOKa3HUKU JO3BOJISIIOTH MOJIOKO, oniepxkaHe y TOB «BeprokuiBkay, Bia-
HECTH JI0 «EKCTPay TaTYHKY, OCKUIBKH SIK 32 BMICTOM MIKpOOPIaHi3MiB, TaK i 32 BMiCTOM
COMAaTHYHMX KJIITHH BOHO BIJIIOBiIa€ BUMOTaM HAI[IOHATBHUX CTaHIAPTIB, IPH YOMY
TaKi )k BUMOT'H CTaBIISTHCS 1 JJ0 MOJIOKA B KpaiHaX €BpONEHCHKOTO COI03Y.

OTKe, TEXHOJIOTis BUPOOHUIITBA MOJIOKA B IAaHOMY TOCIIOAAPCTBI HaJlarolKeHa Ha
BHCOKOMY piBHI, III0 JJO3BOJISIE OTPUMYBATH BHCOKI ITOKa3HUKU MOJIOYHOI MPOIYKTHB-
HOCTI BiJl KOPiB FOJIITUHCHKOI HOPOAM Ta OTPUMYBATH MOJIOKO BUCOKOI SIKOCTI.

BucHoBkH i npono3unii. TexHonoris BUpoOHUIITBA MOJIOKA B TAHOMY TOCIIOAAPCTBI
HAJIarOKCHA Ha BICOKOMY PiBHI 3 BAKOPHCTAHHAM CYYaCHHUX MPOTPECUBHHUX TEXHOIO-
riil: yTpuMaHHs TBapuH — 0e3MpUB’I3HE, TOMIIBIIS JBOPA30Ba BUCOKOSAKICHIMHU KOpMaMH
BJIACHOTO BUPOOHHMIITBA Ta 3aKyIUICHUMH 13 3aCTOCYBaHHSIM KOMII FOTEPHOI MPOrpaMu
CKJIaJIaHHs PAIliOHIB, JOTHHS 3MIMCHIOETHCS Y JAOUIBHOMY 3aii «SIIMHKa», BUIATCHHS
THOIO —MeXaHi130BaHe, 31 ICHIOETHCS KOXKHI IB1 TOAUHU. YIIPABIiHHS MOJIOYHUM CTaI0M
3MIACHIOETBCS 13 BUKOPUCTAHHSAM CUCTEMH OOJIIKY Ta YNpPaBIiHHSI MOJOYHO-TOBAPHOIO
hepmoro «HOHIpOpM-ATpiy.

[Tpu ouiHIi MOJI0YHOT MPOAYKTUBHOCTI KOPiB roamTuHCHKO1 mopoaun TOB «Bep-
TOKWiBKa) BCTAHOBJIEHO, III0 PiBEHb NMPOXYKTUBHOCTI KOPiB BHCOKHH. 3 BIKOM KOpiB
X Ha;o1 301LTBIITYBATHCS 1 HAMOIIBIIOTO 3HAYCHHS BHSBJICHI Y MOBHOBIKOBUX KOpiB 111
1 cTaple nakrarii.

Mornoko, OTprMaHe B yMOBaX TOCHOAAPCTBA, BUCOKOI SKOCTI — «EKCTpa TaTyHKY»
1 peai3oBy€eThCs Ha mepepoOHe mianpueMcTBo «JIroctaopdy» BiHHUIBKOT 00acCTi.

3 METO0 YCHIIIHOTO 1 MPUOYTKOBOTO BEJIEHHS Taly3i MOJIOYHOTO CKOTapCTBa BHKO-
PHUCTOBYBAaTH OTPUMaHI pe3yJabTaTH TOCIIIHKESHB MO0 OIIHKHA TEXHOJIOT1i BAPOOHHUIITBA
MOJIOK2, MOJIOYHOI MPOTYKTUBHOCTI KOPIB, SKOCTI iX MOJIOKa Y TOCHOAAPCTBAX 3 aHa-
JIOTIYHUMHU YMOBaMH YTPUMAaHHsI, TOMIBMII Ta €KCIUTyarallii KOpiB, SKi MarOTh BUCOKHIA
TCHETUYHUH TIOTCHIIIaJ MPOXYKTHBHOCTI.
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BU3HAYEHHSA BMICTY ®EHOIJY B NMOBITPI
nia 4YAC ONANOBAJIBHOIO CE3OHY

Kpayan T.M. — k.x.H., doueHm,
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Ilpobrema 36epedicenns saxocmi 006K € aKmyanbHow 3aecou. Cbo2o0HI 0coOnU80
20CmMpPo NOCMAE NUMAHHS GUKOPUCTNANHSA MBEPOONANUSHUX 0Jicepell enepaii, OCKINbKU NPOOYKMuU
320PAHHS OeAKUX UOIB NATUBA € YACMO Henepeddauy8aHuMu i 3a NeHUX 00CMABUH HAO36UYAIHO
WKIOUBUMU.

I1i0 uac nepepobxu enepeemuunol cupoguHU MONACYMb 000A8aAMUCs Pi3Hi peyosuHi abo npo-
Xooumu npoyecu, AKi MOJCYMb NPU3E0OUMU 00 YIMBOPEHHS WKIONUBUX CHOTYK.

AmmocghepHi 3a6pyOHeHHA OP2AHIUHUMU PEYOBUHAMU MONCYIb MAMU CePUO3HI HACTIOKU OA
300p08 s I0detl, MeapuH i pOCiuH, @ Maxodic 015 ekocucmem 8 yinomy. Bonu 30amui euxiuxamu
3aX80PI0BAHHS OUXANLHUX WINAXIE, CepyeBO-CYOUHHI, PAKOBI 3aX8OPIOBAHHS, ACMMY Ma M cep-
1l03HI npobemu 3i 300p08 sim.

Jna 6opomvbu 3 ammocepHumu 3a6pyOHeHHAMU HEOOXIOHO NPULIMAMU PISHOMAHIMHI
3ax00U, MAKi AK BNPOBAONCEHHS OINIbUL YUCMUX MEXHON02IU Y NPOMUCTIO80CME Ma MPAHCROPMI,
3MEHUIEeHHS CROJICUBAHMS 8V21e800HIG | THUUX WKIONUGUX PEUOBUH, CHPUSHHA BUKOPUCTAHHIO
eKONO2IUHO HuCmux 0dicepell eHepii ma G00CKOHANEeHHS CUCMeMU KOHMPONIO 34 GUKUOAMU
3a6PYOHIOIOUUX PEYOBUH.

Deronu Modxcyms 6ymu npucymHim y meepoomy naiuei, 0cooiuso y 8yeiiii, oepesuni ma
IHWUX 6IOMACUBHUX MAMEPIANAX, SIKI MOJXCYMb UKOPUCTHOBYBATUCS OISl ONAJIEHHS MA eHepee-
muunux yinetl. I1i0 uac 3e0psauHs yux mamepianie eHon modice GUOIIAMUCA Y 8uenAdi 2azie, sKi
nOMIiM NOMPANIAIOMYb Y ROGIMPS. Ma 30aMHI 1020 3a0pYOHI06aMU. 320PAHHA MEEPO020 Nalusd,
0COOIUBO 8 YMOBAX HEAOCMAMHBOIL BEHMUAAYIT YU HEKOHMPOTLOBAHO20 320PANHS, MOJICE NPU3BO-
oumu 00 8eNUKUX BUKUOIE (DEHONI8 MA THWUX WKIOTUBUX PeUOBUH Y NOBIMPSL.

Tomy 6u3HaueHHsT NOKAZHUKIE SKOCMI NOGIMPSL N0 YAC ONANIOBATILHO20 CE30HY I 0COONUBO
npU GUKOPUCTNAHHI MEEPOONATUBHUX 0Jicepell eHepeii ma NouLyK Memooi 3HeuKoONCeH s Heea-
MUBHO20 GNAUBY NPOOYKMIG 320PSAHHS HA HABKOIUUHE CePeO0sUIfe € AKMYATbHUM I 6ANCTUGUM.

Hamu nposedeno docnidoicenns eusnayents AKoOCmi nogimpsa Ha emicm genony. Busnauenns
npoBOOUNU POMOMEMPUUHUM MEMOOOM. 3a pe3yibmamam aHanizy UAEIeHO 8MICm (eHOony
Y 6CIix 3paskax nogimps, npome ixuitl emicm He nepeguuysas ichyiouux nopm I J[K.

Knrwwuoei cnosa: nosimps, ¢henonu, gpomomempuunuii memoo ananizy, IJ[K — epanuuno
OONYCTUMA KOHYEHMPaYis.
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Krachan T.M., Yamborak R.S., Prydetkevych Yu.O. Analysis of the content of phenols in
the air during the heating season

The problem of preserving environmental quality is always relevant. Today, the issue of using
solid fuel energy sources is particularly acute, as the combustion products of some fuels are often
unpredictable and, under certain circumstances, extremely harmful.

During the processing of energy feedstocks, various substances may be added or processes
may be carried out that can lead to the formation of harmful compounds.

Atmospheric pollution by organic substances can have serious consequences for human,
animal and plant health, as well as for ecosystems in general. They can cause respiratory
diseases, cardiovascular diseases, cancer, asthma, and other serious health problems.

To control atmospheric pollution, a variety of measures need to be taken, such as introducing
cleaner technologies in industry and transportation, reducing the consumption of hydrocarbons
and other harmful compounds, promoting the use of clean energy sources, and improving the
system of controlling pollutant emissions.

Phenols can be present in solid fuels, especially coal, wood, and other biomass materials that
can be used for heating and energy purposes. When these materials are burned, phenol can be
released as gases, which are then released into the air and can pollute it. The combustion of solid
fuels, especially in conditions of insufficient ventilation or uncontrolled combustion, can lead to
large emissions of phenols and other harmful substances into the air.

Therefore, determining air quality indicators during the heating season, and especially when
using solid fuel energy generators, and finding methods to neutralize the negative impact of
combustion products on the environment is relevant and important.

We performed a study of air quality determination for phenol content. The determination was
carried out by the photometric method. The results of the analysis revealed the content of phenol
in all air samples, but their content did not exceed the other MPC standards.

Key words: air, phenols, photometric method of analysis, maximum permissible concentration.

IHocranoBka mnpoGaemu. BuzHaueHHS BMICTy 3a0pyAHIOIOYHX Ta MIKIATUBUX
PEUOBHH Y HABKOJIMITHHOMY CEPEIOBHIII Ta CIIOCOOU TXHBOTO 3HEIIKOKEHHS € BKpai
BKJIMBHAM 3aBIAaHHAM IS 3a0e3ledeHHs Oe3NeKH Ta 3aXHCTY 3I0POB’SI HaCEIEeHHS.
CroroHi mopsia 3 €HEPreTUYHOI MPOOJIEMOI0 HAIIoi KpaiHu € mpoliemMa eKOJIOTii.
I 3acTocyBaHHS KJIaCHYHKX JKEPENl €HEePTii 4acTo J1a€ 3HAYHUH IIKIUIMBUN BILTUB Ha
IoBKULLA. [lepernik mKiTMBIX PEIOBUH, 1[0 MOXKYTh MTOTPAIUIATH B HABKOJIUIIIHE Cepe-
JIOBHILE, TOCUTh CYTTEBHI 1 BKIIIOYAE HE JIMILIE Ba)KKi METANM 1 MiHEpaibHI CHOMYKH
a i CKJIagHI OpraHiuHi pedoBHHH. J[esKi 3 IMX PEUOBHH MOXYTh MaTH HETaTHBHHUI
BIUIUB Ha 370pPOB’s JIOIWHHU HABiTh y HE3HAUHNX KOHIICHTpAIISAX, 1 TOMY iX HasBHICTH
MOTPiIOHO KOHTPOJIIOBATH 1 BYACHO pearyBaTy Ha iXHiil HeaeKBaTHUI BMICT.

3a0pyIHEHHS MOBITPS TOKCHYHUMH PEIOBHHAMHU MOXKE MaTH CEPHO3HI HACIIIKU JIST
OiocdepHUX TPOIIECIB 1 3I0POB’S KUBHUX OpraHi3MiB. HaBiTh pH HU3bKUX KOHIICHTPA-
LiAX OTPYHHUX PEUOBUH, TAKUX SIK OKCHIN asoTy, cipkH, ByFJ'[eBOI(Hi 1 TSDKKI MeTalu,
BOHHM MOXYTh HETaTHBHO BILTUBATH Ha 3JIOPOB’S JIFOJICH, TBAPUH 1 pociuH. 3a0pynHeHe
MOBITPS MOXKE BHUKJIMKATHA a00 IMOTIpIIyBAaTH CTaH B HU3II 3aXBOPIOBAHb y JIIOJMHH,
BKJIIOYAIOYM 3aXBOPIOBaHHS JUXANbHUX MHUIAXIB, CEPIEBO-CYAMHHI 3aXBOPIOBAHHA,
paKoBi 3aXBOPrOBaHHA Ta iHIII. KpiM TOr0, BOHO MOXKE CIIPHYMHSTH BTPATy peKpeariii-
HUX MOXJIUBOCTEH, EKOHOMIYHI 30MTKH Yepe3 BTpaTy BPOXKAIO Ta 3HIDKCHHS MPOIYK-
TUBHOCTi TBAPUHHOTO BUPOOHHUIITBA, & TAKOXK IIKOJUTU €KOCUCTEMAM.

g 3axucty Giocdepu 1 3M0poB’st Moneii HeoOXiTHO BXKUBATH 3aXOJIB I 3MEH-
[ICHHS] BUKHIIB TOKCHUYHUX PEUOBHH Y TIOBITPS, BKIFOYAIOUN BHUKOPHCTAHHS OLIBII
YUCTHUX JPKEepelsl eHeprii, BAOCKOHAJICHHS TEXHOJIOTiil OYMINEHHS BUKHUJIB Yy MPOMUC-
JIOBOCTI Ta TPAHCIOPTi, @ TAKOXK CIPHSIHHS BUKOPUCTAHHIO CKOJIOTIYHO YHUCTHX TpPaH-
CHOPTHHX 3ac06iB [1].

ITocranoBka 3aBIaHHsA. MOHITOPHHT ITOKa3HUKIB aTMOC(EPHOTro MOBITPS € BaX-
JUBUM aCIIeKTOM HAIIMX JOCIiKeHb. B mepio onaioBaabHOrO CE30HY 1€ 0COOIUBO
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aKTyaJbHO, OCKUIBKU /IO 3BUYHHMX XapaKTEPHUX KOMIIOHEHTIB JOAAIOTHCS MPOAYKTU
3TOPSHHS 1 IEPETBOPEHb TBEPAOTO TajuBa. SIK MpaBmIiIo, i MPOXYKTH MAaIOTh CICIH-
(hiyHMii 1 He 3aBKIN IPUEMHUI 3amax 1 CIPUYUHAIOTH NeBHUM AuckoMdopT. Kpim toro,
JIesIKi 13 HUX MOXKYTb 3aB/IaBaTH IIKOJIU 3/I0pOB’ 10 HaceleHHs. ToMy BU3HauUEHHS SAKOCTi
MOBITPSL B TIEPiOJ] OMMAIIOBAIBHOTO CE30HY 1 OOTPYHTYBaHHS METOIIB IOTIEPEIKCHHS
HETraTUBHOTO BIUTUBY NPOJAYKTIB 3TOPSIHHA HA )KUBUN OPraHi3M € LiJIKOM BaXKJIUBUM.

OckinbKu (EHONN € MOTEHIIHHO MIKIATMBUMH PEYOBUHAMH, IO MAIOTh BILJIMB Ha
SIKICTB MOBITPS Ta 37I0POB’S JIFOJICH, TO HAYKOBOK HOBU3HOIO € TOCIHIHKEHHS X BMICTY
MiJ] Yac OMajoBaJbHOIO CE30HY, L0 B CBOIO YEPry MOXE BIAKPUTH HOBI aCHEKTH iX
BIUIMBY Ha 370pPOB’S Ta HABKOJIMIITHE CEPEIOBHIIE.

Buxknax ocHOBHOT0 MaTepiaay gociixkeHHs. [0 OCHOBHUX aHTPOIIOTEHHUX JIXKe-
pelt 3a0pyAHEeHHS BiTHOCATS SK M1 IMTPUEMCTBA MaJTUBHO-EHEPTETUYHOTO KOMIUIEKCY, TaK
TPAHCIOPT Ta Pi3HI MPOMHUCIOBI HMiANIpUEMCTBA. 3a0pyIHEHHS, CIPUYNHEHE BUILICH-
HSIM PEYOBHH IIPU 3TOPSHHI MAJNBA, € CEPHO3HOI0 MPOOIEMOIO IS SIKOCTI MOBITPS Ta
310pOB’s ofel. TpaHCHOPT Ta MaTUBHO-€HEPTeTUYHUN KOMILIEKC BHOCUTH 3HAYHUN
BHECOK y 3arajibHHi 00CAT aHTPOIIOTEHHOTO 3a0pyIHEHHS arMoc(depn depe3 BUKUAN
PI3HUX NIKIJJTUBUX PEYOBHH Y TIOBITPSI.

TBepne manuBo, Take sIK Byr'Uuid, AepeBHHa, Top¢ Ta iHIII Gi0MacHBHI Marepiai,
MOXXYTh BUAUISTH Pi3HI MIKiAJIMBI PSIOBUHH TTiJT Yac CHATIOBAHHS.

OCHOBHHMH CKJIaJJOBUMH BHUKHIIB 3 TBEpPIOTO IMAJINBA €, 30KpEMa, OKCHIIH CyITb-
¢bypy, 1o YTBOPIOIOTECS MPH 3rOpsiHHI CipKH Ta ii CTIONYK, 1O MICTATBCA B TBEPIOMY
nanuBi. OKcHaM HITPOTEHY YTBOPIOKOTHCS TPH 3rop;1HH1 HlTporeHy Ta ii CTIONyK i cripu-
SIOTh (DOPMYBAHHIO CMOTY Ta 1HIIUX MPOOJIEM ITOB’I3aHUX 3 AKICTIO MOBITPS. 3TOPSHHS
TBEPAOTO MaJIMBa TAKOXX yTBOPIOE TBEPAl a€PO30JIbHI YACTKH, SKi MOXYTb OyTH BAU-
XaHi JIIOIBMH Ta MaTH HETATUBHUM BIUIUB Ha 3I0POB’sI, 30KpeMa Ha AUXAJIbHY CHCTEMY.
B mporieci 3ropsiHHs TBEPAOTO MATHBa TAKOXK MOXKYTh BUAUIATHCS Pi3HI TOKCHYHI peyo-
BUHHU, TakKi, sk OEH3amipeH Ta iHIII KaHIEPOTeHH, 0 MOXKYTh OyTH MIKIATUBUMH IJIs
3/I0pOB’ 5.

®deHoMM MOXKYTH OYTH MPUCYTHIME Y TBEPOMY IMAIHBI, TAKOMY SIK BYTLLIS, Aepe-
BUHA, TOp( Ta iHII opraHiuyHi Marepiasu. BoHH MOXYTbh yTBOPIOBAaTUCS SIK NMPOIYKT
MEPETBOPEHHSI OPTaHIYHUX PEYOBHH ITiJ] Yac MpoIecy Mipoi3y (TeIIoBOro po3Kiany)
a6o rasudikanii TBepaoro namusa [2].

3rigHo 3 maHuMH [3], T 9ac TOPiHHS 1 TEPMIYHOTO PO3KIaay NEPEeBUHU YTBOPIO-
€Thcs heHon, yaaHui ra3, GopMaibaerij i HU3Ka iHIMUX XiIMIYHUX CTIOIYK.

3rigHO maHWX Mpo KiacuQikamiro HeOe3MeUYHNX XiMIYHUX pedoBUH [4], ¢eHON 3a
CTYIIEHEM TOKCUYHOCTI BiIHOCUTBCS J0 CHIIbHO TOKCUYHHUX.

3a BnacTUBOCTSIMH (DEHOJ — JISTKOIUIABKA TBEpJla peuoBHHA, Oe30apBHA, Ma€ Xapak-
TEepHUU 3amax apoMaTWUYHHX pedoBHH. Kpucranu (eHoidy AOCUTH JIeTKi, Ha MOBITPi
BUSIBIIIOTH TIMPOCKOMIYHICTb, TAPH HOTO BaX4i 3a MOBITPsI, TOMY BiH 37aTeH 30UpaTHCs
B HHM3WHAX [5, 6].

OCHOBHUM JiKepesioM IIsl J0OyBaHHA (PEHONIy CIIyr'ye KaM’ sHOBYTiJIbHA CMOJa,
II0 MIiCTUTb, OKpiM ()ECHOITY, HIIT apOMaTHYHI ByIJICBOAHI Ta TETEPONMKIIIUHI CIIOIYKH
(3aranom o 400 komroHeHTiB) [7].

Bararo 3 nux cnonyk € oTpyTamu i Haa3Bu4aiHo roprounmMu. Lllnpoke 3acTocyBaHHS
(heHOITy B IPOMHCIIOBOCTI, IIOTIAJAHHS B MOBITPS NMPH HEIXOCTATHIN BEHTUIIALI] IPUMi-
IIeHb, IPU3BOINUTE 10 IPOMHUCIOBHX OTPYEHB.

3rigHo AiF0YUX CaHITapHO-TIri€HIYHUX BUMOT [8], BMICT (eHONMy Yy BOIi HE MOBU-
nen nepesuiryaru 0,001 mr/am?®, TIK B xutioBii 30ui — 0,03 Mr/m®, a B mosiTpi
po6ouoi 30au — 0,3 mr/m®. OeHONM BUABISIE BIACTHBOCTI MPOTOIUIA3MATHYHOI OTPYTH
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1 € HeOe3neyHuM Juisl Oyab-sSKUX TKAHUH B OpraHi3Mi. OCKUIBKH BiH Ma€ aHECTCTUUHY
JTiT0, TO TP HOTO KOHTAKTI 31 IIKIPOIO HE BIIYBAETHCS OOJTIO, ajie O1Tb 3’ IBJIIETHCS 3r0-
JIOM, CYTPOBOJDKYIOHHCE TIOSBOIO omikiB. [Ip1 BCMOKTYBaHHi1 Kpi3b LIKipy BiﬂﬁyBaGTLCﬂ

ypaxenssa [{THC i KPOBOHOCHUX CYIHH. IMTapu ¢penomy TO/IPa3HIOIOTH 04l Ta AMXaJbHI
nursixu. DeHou Boyofie€ aHTUCENTHIHUMH BIACTHBOCTSIMH 1 BUKOPHCTOBYETHCS Y SIKOCTI
ne3nH(ikyodoro 3acoly. 30kpema, 3% po3uuH PEHOITY 3aCTOCOBYEThCS s Ae3iH(EeK-
Ii1 JIIKapChKHUX IHCTPYMEHTIB, OLTM3HU Ta MPEIMETIB JOMAIIHBOTO MOOYTY.

[Ipu momanmaHHi BcepenWHy OpraHi3My (PeHOJ IIBHIKO BCMOKTYETHCS, OTPYEHHS
HUM Bi0OyBaeTbcsa OypxiinBo. CrocTepiraeTses mnedis, 0i1b B HUIYHKY 1 KUIIKiBHUKY,
OmoBOTAa, Jiapes, BiauyBaeThCs 3amax ¢eHomy 3 pora. Ceya oTpyeHOTro (peHoIOM Mae
YOPHO-OJIMBKOBUI KOJIip. 3a3HAYalOTh CHHIONIHICTH IIKIPSHUX MOKPHUBIB 1 CIM30BUX
000JIOHOK, CIUTyTaHy CBiZOMICTb, OypHil KOJip BUAUIEHb Ta KPOBi, 3HIKEHUH apTepi-
ANbHUH THCK, BiOyBa€ThCS PyHHYBaHHS HHPOK 1 TOJIOBHOTO MO3Ky. CMepTenbHa 1032
(henomny y pasi npuiioMi Bcepenuny — 8—15 rpam. 36epiraroTh Horo B TeMpsiBi (Ha CBITII
MOCTYTIOBO YTBOPIOIOTHCS AU(EHONU Ta XiHOH) [9].

Cronyku (eHoIly MalOTh BaXKJIMBE 3HAUYEHHS B PI3HOMAHITHHX OKHCHO-BiITHOBHHUX
peakiisx, o BiAOyBalOTHCS Y HABKOJIHWIIHBOMY CepeloBUINi. 1Ii CONyKH € omHuM
3 HaO1IBII MOMIMPEHUX KJIACiB MeTa0O0MiTiB B IPUPOAi. BOHM yTBOPIOIOTHCS BHACTIAOK
0ioCHHTE3y y POCIMHHHX OpraHi3Max Ta MOTPAIIIOTh Y BOAY Ta MOBITPS B pe3yJIbTaTi
TaKHUX MPUPOTHUX MPOIIECIB, K THUTTS JUCTS a00 nepeunu [10].

3rigHo nanux [11], dpenomu MOKYTh PO3IJIA/IATHCH K IPUPOJIHI AHTHOKCUJAHTH.
Fmpomorpyrm (peHony € IOHOpaMH TipOTeHy, TOOTO BOHM MOXKYTh BCTYIIaTH B peax-
1i1 3 aKTUBHUM KHCHEM 1 aKTUBHHMH (DOpPMaMU HITPOTEHY, IPH IIbOMY OOPHUBAIOYH JIAH-
IIIOT YTBOPEHHS paiuKaliB.

AHTHOKCHIaHTHI BIACTHBOCTI (DEHOIBHUX CIIONYK TaKoX 00yMOBIICHI IXHBOO 3/1aT-
HICTIO YTBOPIOBaTH XEJATHI KOMIDICKCH 3 10HAMH METAIiB, IO OEpyTh Y4acTh B yTBO-
PEHHI BiIbHUX paaukaniB. CBO€IO 4eproro, (PeHOIN MOXYTh BUCTYIATH B SIKOCTI IPO-
OKCHJIAHTIB, TI0 3/IaTHI MiJCHIIOBATH KaTaJliTHYHY aKTUBHICTH XeJaTiB MeTaliB 1 iX
3[IaTHICTh YTBOPIOBATH BUIBHI paankany [12]. Kpim Toro, ¢peHOIbHI CIIOTYKH MOXYTh
B3a€EMOJIATH 3 OiIKaMu, IO JO3BOJILE IM MPHUTHIUYBAaTH HU3KY (EPMEHTIB, 30KpeMa,
KCAaHTHHOKCHJIa3y, JIMOKCUTCHA3H 1 IUKIOOKCHTEHA3H, 10, CBOEK YEproro, OepyTh
y4acTh B reHepallii BiTbHUX pagukaiis [13].

Y HaBKOJMIIIHBOMY CEpPEIOBHIII (DEHOJ MIBUAKO PYHHYETHCS B MOBITpPI YHACIHiIOK
peaxiii 3 TiAPOKCHIBPHHMHU paauKaiamu (Tiepiof HamiBposmamy Ounst 14 roawH), ajne
y BOJI1 BiH MOXe 30epiratucs mpoTsAroM Okl TpuBajoro nepiony [14].

PiBens (heHOITY y TOBITPi MicTa MOXE CBIIYMUTH IIPO Pi3HI ACHEKTHU SIKOCTI JOBKIIISA
Ta BIUIMBY MPOMHCIIOBOCTI, TPAHCIIOPTY Ta 1HINUX JKepes 3a0pyIHEHHS Ha 3I0pOB’s
Ta KoMpopT MewmKkaHLiB. [lixBuieHnii piBeHb PEeHOTy MOXKE CBIAYUTH IPO HASIBHICTD
MPOMUCIIOBHX IMiATPUEMCTB Y MICTi, sIKi BAKOPHCTOBYIOTH ITI0 peUOBHHY a00 ii moXiaHi
y BUpOOHHYHX Tponiecax. HemocraTHs 00poOka BUKHIIB 3 IUX YCTAHOBOK MOXE TPH-
3BECTHU J0 BUKUIB (peHONY y MOBITPA.

®eHon Moxe OyTH HPOAYKTOM BHKHAIB TPAHCIOPTY, aBTOMOOIIBHOTO, TPOMaj-
CHKOTO Ta 3aJII3HUYHOTO. 3HAUHA TXHS KUIBKICTh y MICTI MOKE TPU3BOIUTH 110 30111b-
LIeHHs piBHA (heHOoIy B aTMOcdepi.

Bukunu denomy OLIg 3a1i3HHYHOTO TPAHCIOPTY MOXYTh BiOyBaTHCS depe3 pis-
HOMaHITHI npuurHA. OJHA 3 HAWOLIBII MOMUPEHUX — [I€ BUKOPUCTAHHS (EHONY 5K
YACTHHU MAaJIKBA.

@DeHON SIK CKIIQJAHUK IajiBa U PyXOMOTO CKJIagy HE € THIIOBOIO IPAKTHKOIO.
VY ckimazi manuBa A AU3ENbHUX ABUTYHIB 3a3BUYail BUKOPHUCTOBYIOTH HA(PTOIIPOMYKTH,




| Taspiticbknit HaykoBui BicHEK Ne 136. Yactuna 2

276 |

Taki sIK Au3eIbHE nanuBo abo OiomannBo. DeHo MOXKe BUKOPUCTOBYBATHCS Y PI3HUX
XIMIYHHX TIpoIecax Ta MPOMHUCIIOBHX J0JaTKaX, ajie He SIK TOJIOBHUI KOMITOHEHT MaJInBa
JUTSL TPAHCIIOPTHUX 3aCc00iB, 30KpeMa JIIsl OTSITIB.

PiBeHp MIKI[UIMBUX BUKHIB ra3iB Moxe OyTH OUIBIINM y IMPUMIIIEHHIX BOK3aIiB,
e TOB’s13aHe, 3 TUM IO IOTSATH, MOXYTh BHUITYCKATH BHKWAM, BKIIOYAIOUN (ECHOI,
KOJI BOHH IMPALIOIOTh B HENPOAYKTUBHOMY PeXHMi a00 IpU PO3roHi ado rajbMyBaHH1
ONMM3BKO 10 BOK3asTy. Y TPHUMILICHHI BOK3ady IIi BHKHIU MOXYTh HAKONNYYBATHCS
gepe3 HeAOCTATHIO BEHTHIISLIIIO.

Bins 3ani3HUYHUX BOK3aIIiB 4aCTO PO3TAIIOBaHI IPOMHUCIIOBI YCTAHOBKHU a00 CKJIa Iy,
Jie MOXKYTh BUKOPUCTOBYBATHCSI PEUOBHHH, IO MICTAThH (heHOoN. Bukuaun 3 nux ycraHo-
BOK MOXKYTh ITOTPAIUIATH B MPUMIILIICHHS BOK3aJly Yepe3 BiAKpHUTI BikHa abo JBepi.

OpHak, ¢eHon MoKe MOTPAIUIATH y JOBKULISA 4epe3 pi3HI LIISXH, BKIIOYAIOUYH
BUKUAN BiJl MPOMHUCIIOBHX YCTaHOBOK a00 TPaHCHOPTHHX 3aco0iB, SIKi IEpeBO3STH
XimiuHI pedoBuHH. Lle Moxe cTaTucs depe3 HembalicTh y 00poOIli abo mepeBe3eHHI
XIMIYHUX PEYOBHH, a TAKOXK Yepes aBapii Ta HeIacHI BUMIAJIKH.

3aranom, BUCOKHH PiBeHb (PEHOITY Y TIOBITPi MOXKE CBIAYUTH PO MPOOIEMH 3 SIKICTIO
JIOBKUIJIS Ta MOTEHIIHI PU3UKU JJIs 3M0POB’ Sl MEIIKAHINB MicTa. BaxkIMBO BXHUBaTH
3aX0IU JUIA MOHITOPHHTY Ta 3MEHILIEHHS BUKUIIB i€l PEYOBHUHU, 100 3a0e3MeUnTH
Oe3mexy Ta koMpopT MemKaHIiB [15].

Pe3ynbsTaTn gocaimxens. Hamu npoBeneHo BU3HAYCHHS SKOCTI MOBITPS Ha BMICT
(henomy. byno BinibpaHo 3pa3ku Ui aHaTi3y B OHOMY 3 pailoHIB MicCTa, JIe MEIIKaHII
HEOJHOPA30BO CKAPXKWJIMCh HAa MPHUCYTHICTh CTOPOHHIX PEYOBHH, SIKi 3a0pYyITHIOIOTH
MOBITPS HACTUIBKH, IO HEMOXJINBO TPUBAJHHA Yac nepeOyBaTd B IbOMY CEPEIOBHILI,
0CO0OMNHBO y BEUipHIO 0Py JO0U.

Jlis mipoBeieHHsT aHallizy HaMH OOpaHO METOIUKY, 10 0a3yeThcs Ha YTBOPECHHI
3a0apBlICHUX CIHOJYK (EHONy, WOTro MOXITHHX Ta TOMOJIOTIB i3 4-aMiHOAHTHIIpH-
HOM y TpHUCYTHOCTI rekcanianodepary (L) kamito abo amoHiii mepcynbdary npu
pH=10,0+0,2.

Peakist heHOINY 13 4-aMiHOAHTHITIPHHOM IIPOTIKAE 32 CXEMOIO:

H,C-C C=NH, K3[Fe(CN)g) H,C=C———C—N= 0O
e C + OH -
H,C-N =0 oxucucnua s ayxunomy H,C—N C=0
\il/ cepeaosmuL \ll\/
CH, C H,

JlaHuM MeTOmoM MOXKHA BH3Ha4aTH BCl OPTO- Ta MeTazaMimieHi (eHomn. denonw,
10 MalOTh 3aMiCHUKH B Tapa-TIOJIOKEHH] 10 (PEeHONBHOT TPYITH, He BCTYNAIOTh B IAHY
peaxiriro.

Js moOymoBu TpagyoBaibHOTO Trpadika TOTYHOTh Cepilo CTaHIapTHUX PO3UHUHIB,
10 MICTATH BIIOMi KOHIIEHTpAIlil PeHOoITy, JonarTh mociinoBHo 0,05 M po3unH HaTpii
terpabopary, 0,5% po3unH 4-aMiHOAHTUIIPHUHY; MicIs MepeMillyBaHHS OJAI0Th
1% pozunn rekcanianogepary (I1I) i 3HOBY nepeminryiors. Yepes 30 XB BUMIipIOIOTh
ONITHYHY TYCTUHY BiIHOCHO IHMCTIIIBOBAHOI Bomu mpu A = 508 HM. 3a pesynbratamu
BHUMIPIOBaHHA ONITUYHOI T'YCTHHH OyAyIOTh rpadik B KOOpAMHATAX BMICT (PEHOIY B Mip-
Hilt KosO1 (y MKT) — ONITHYHA T'yCTHHA.
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Jlis ipoBeAEHHS TOCTiKEHHS MONEPEaHbO BiiOpany nmpobu s aHamisy. Kpize
7 M1 0,05 M po3urH HaTpiii TeTpabopaTy IpOIyCKaIH MPOTATroM 15 XB OBITPS 31 MIBHUI-
kictio 10 1/xB. Jlo amikBOTHOT YaCTHHU 3pa3Ka, IO MICTUTh (EHOJAT HATPIKO JOAATH
pO3UUH 4-aMiHOAHTUTIIPUHY, TIepeMimanu qoaanu 1% po3unny rexcanianodepary (I11)
kamiro. Uepes 30 XB BUMIpsUTH ONITHYHY TYCTHHY BiTHOCHO PO3YHHY XOJIOCTOTO JTOCIITY
npu A = 508 M. BumicT ¢eHony B 3pa3kax 3HAHILIM 3a KaniOpyBaJbHUM IpadikoM
(tabn. 1). Ins nmepepaxyHKy BMICTY ()eHOIIY y TOBITPi KOPUCTYBAIKChH CCHiaIbHIMU
(hopmymnamu.

Tabmus 1
BwmicTt ¢peHoutiB y 10CTIIKYBAHUX 3pa3Kax MOBITPS

3pa3ok K, mr/m? Bwmict enoay, mr/m3
1 0,0000605
MakcuMainbHO paszosa 0,01 0.0001598

cepennboo60Ba 0,003
3 0,0001100

YV pesynbrari IpoBEACHOTO JOCHIPKCHHSI BCTAHOBIICHO, IO KOHIICHTpAIls (heHoIry
y TIOBITPI TOCHTIIKyBaHOTO paiiony He nepesuirye /1K, BcTaHOBICHUX TS 30epe:KSHHS
370pOB’sI MEIIIKAHIIIB. PEKOMEH Ty €ThCsI TOAIBIINI MOHITOPUHT SIKOCTI OBITPS Y JAHOMY
paiioHi Ta po3poOKa 3ax0IiB I SMEHIICHHS KOHIICHTPAIlil peHoTy B pa3i moTpedu.

BucnoBkm:

1. ocmimpKeHHs MiATBEPAIO IPUCYTHICTH (PeHOITy Y OBITPi pO3IVISTHYTOTO PaifoHYy.
Ie migTBEpIKY€E CKAPTH MEIIKAHIIIB 00 HEMPUEMHOTO 3aIlaxy Ta iHIINX HETATUBHHUX
BIUIMBIB Ha CEPEAOBHIIIC.

2. Bumict enony B noBiTpi He nepesuiye BctaHoBieHi ['JIK, mo cBiquute mpo Te,
10 piBeHb 3a0pyIMHEHHS HE € KPUTHYHUM JUTSI 3I0POB’ ST MEIIIKAHIIiB.

3. He3Baxkatoun Ha BiJHOCHO HM3BbKUH piBeHb (PEHONY Y MOBITPi 3apa3, BapTo Mpo-
JTIOBXKYBaTH MOHITOPHHT SIKOCTI TIOBITPS Y TaHOMY paiioHi. [ToTeHuiiiHi mxepena 3adpyn-
HEHHS MOXKYTh 3MIHIOBATHCS 3 YaCOM, i MOHITOPHHT JIO3BOJIHUTH BYACHO BHUSIBIISITU OY/Ib-
SIK1 3MIHH B PIBHSIX 3a0py/IHEHHS Ta BXKUBATH BiJIIIOBITHUX 3aXOiB.

4. HaBiTb IIpu BiIHOCHO HU3BKUX PIBHAX (PEHOIY, MOXKYTh OyTH PO3IISAHYTI 3aX0AU
JUTSL BMEHIIICHHS IOTO BUKHWJIIB Y TIOBITPSI, TEXHOJIOTIYHI yIOCKOHAJICHHS BUPOOHHUIITRA,
BIIPOBADKEHHSI OUIbII €(EKTUBHUX CHCTEM OYMILIEHHS BHKHIIB a00 pPErynrOBaHHS
JUSUTBHOCTI IMiIIPUEMCTB, IO € TIOTEHIIIHHAMU JKepeIaMu 3a0pyIHEHHS.

5. BpaxoBytour OTpuMaHi pe3yJabTaTu, MOKHA PO3IIITHYTH MOXJIMBICTh TIPOBEACHHSI
JIOCITI/PKEHb Ha OUTBII MIMPOKIH TEPUTOPIi 200 y Pi3HUX MICIIEBOCTSX, 110 B CBOIO YEpPry
MOXE JTaTh OB penpe3eHTaTHBHY KapTHHY CTaHY TOBITPS K y I[bOMY paiOHi, TaK
1 3araiom.

6. IlopiBHANBHUH aHaNi3 3 IHIMMHU palloHAaMH MOXKE JAOMOMOITH BH3HAUUTU OCO-
OnmMBOCTI 3a0pyIHEHHS IMOBITPS Y OMY PalOHI Ta BIPOBAJWUTH 3aXOIH JJISI HOTO
MOKpAICHHS.
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The relevance of this topic is in the fact that with the development of cities, more and more
residential complexes are being built that are classified as restricted use. The nature of urbanized
areas is often described by terms such as “concrete jungle” and as modern civilization evolves,
we are beginning to understand and accept this term as a sometimes unfortunate description of
living environments. Such dense developments, which lack designated areas for green space and
abundant vegetation, often lead to a sense of alienation from nature and emotional discomfort.
More plantings and natural spaces can and should be in harmony with urbanized areas.
Nowadays, this can be a challenge and require careful planning when creating such complexes.
However, the benefits for the quality of life in urban areas are obvious. As a concrete example,
let’s look at the city of Kherson, which is constantly under constant shelling and will need to be
rebuilt in the future. The past entrepreneurial and agricultural success of the region has meant
that the urbanization and modernization of Kherson has been constant — leading to economic
growth and the city gaining regional importance. Based on the above, urban greening is a critical
component of creating a balanced environmental, social and economic environment in cities.

The typical image of a “concrete jungle” will never be able to create the daily relaxation
that green spaces in urban areas can provide. The abundance of plants in the urban environment
helps reduce CO2 emissions and absorb other harmful substances, and they can also serve as
natural protective barriers. Therefore, the article discusses the peculiarities of creating a project
for landscaping and landscaping a restricted area on the example of the city of Kherson.

Key words: landscaping, restricted area, landscaping, floral design, residential yards, green
spaces.

Jlaspucv B.IO., /leopna A.B., Komoecvka FO.C. Po3po6xa npoekmy o3eneHeHHA ma
onazoycmpoio 3a60ponenux mepumopii micma Xepcon

AxmyanvHicms 0aHOI memu nois2ae, wjo 3 po36y0060io micm, ece Oibute 6YOYIOMb HCUMIO0BT
KOMNJIeKCU, 5Ki 8IOHOCAMbCA 00 Kame2opii oomedxceno2o kopucmyeanHs. Ilpupooa ypoanizo-
BAHUX MEPUMOPIl HACMO ORUCYEMbCS MEPMIHAMU, MAKUMU K «DEMOHHI OXCYH2Ni», i O MIpI
mo20, AK Cy4acHa Yusinizayis po36UBAcMbCsl, MU NOYUHAEMO PO3YMIMU | RPULLMamu yetl mepmin
K THOOT HeBOAUTL ONUC HCUMA08ux cepedosuwy. Taki winbhi 3a6y006uU, SIKi He MArOMb 8i08€0EeHUX
OLNAHOK O/ 3e/leHUX 30H MA BENUKOT KLIbKOCME POCTUHHOCII, YaACMO NPU3600SmMb 00 GI0UYmMms
8IOUYIHCEHHS 6I0 NPUPOOU i 00 eMoyitino2o ouckomghopmy. Binvwa Kinvkicme HacadxiceHsb ma
NPUPOOHUX NPOCHOPIE MOJNCYMb [ NOBUHHI OYMU 8 2APMOHIT 3 YPOAHIZ308AHUMU MEPUMOPIAMU.
B naw uac, ye modice 6ymu 6ukaukom i gumazamu pemenbHo20 NiaHy8auHs npu CmeopeHHi maxux
Komn.excie. [lpome nepesacu 015 AKOCMI JHCUMms 8 MICbKUX paionax o4eguoHi. Ak KoHkpemuuil
NPUKIA0 po32isiHeMo M. XepCoH, siKull 6ecb 4ac nomepnae 8id NOCMItIHUX obcmpinis, i 8 n00AIb-
wiomy 6yoe nompebyeamu 6i00y0oeu. Munyauti nionpueMHUYbKUL Ma CilbCbKO20CNOOAPCHKUL
yenix obnacmi o3nauanu, uwjo ypoawizayis ma mooepHizayis micma Xepcown Oyau nocmitiHumu —
ye npu3eeno 00 eKOHOMIYHO020 3pOCMANHA Ma MICMO HAOYI0 peionanvbho2o 3navenus. Buxo-
0AYY 3 GUUle CKA3AHO20 03€NIeHEeHHsl MICma € KPUMUYHO 8AJICIUGOI0 CKAAOO0B0I0 CMBOPEHHS
30a1aHCO8AH020 eKON02IUHO20, COYIANbHO20 MA eKOHOMIYH020 cepedoguwya @ micmax. Tuno-
8Ull 00pA3 «OEMOHHUX OACYHRILI@» HIKONU He 3MOJice CIMEOPUMU WOOEHHUL GIONOYUHOK, MAKULL
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AKULL MOJCYMb 3a0e3nedumu 3ea1eHi Haca0diCeHHs 8 MICbKUX pationax. Beauka KinbKicmov pociun
6 Micbkomy cepedosunji cnpuse 3meHuientto euxudie CO2 ma noenuHaHuio IHWUX WKIOIUGUX
PEUOBUH, MAKOIIC BOHU MOICYMb CIY2Y8AMU K NPUPOOHI 3axucHi 6ap ‘epu. Tomy 6 cmammi po3-
2NAHYMO 0COONUBOCT CMBOPEHHSA NPOEKMY 03€/IeHeH s, ma 61a20ycmpoio mepumopii oomedice-
HO20 KOPUCMYBAHHSA HA NPUKIAOi micma XepcoH.

Kniouogi cnosa: ozenenenns, mepumopis 00MedceHo20 Kopucmyeanis, 61a20ycmpii, Keim-
Ko8e 0(hOPMAEHHS, HCUMLOBE 08OPU, 3€TLeHT HACAOIICEHHSL.

Problem statement. Restricted areas are land plots or other territories that are sub-
ject to various restrictions under land legislation or other regulatory norms.

These restrictions may vary and are aimed at ensuring the rational, environmentally
safe, socially acceptable and efficient use of natural resources and land resources [1].

Landscaping is a set of measures aimed at improving the aesthetic, sanitary and
environmental condition of the land surrounding the building. It is aimed at improving
the image of the entire site, allowing both the owners and their guests to take a different
look at the house and the surrounding area.

One of the key challenges in landscaping restricted areas is the preservation and
restoration of natural ecosystems. Due to misuse, development and other anthropogenic
impacts, ecosystems can be damaged, leading to loss of biodiversity and reduced envi-
ronmental stability. The immediate problem of Kherson is flooding and pollution of the
territory due to the explosion of the Kakhovka hydroelectric power plant and constant
shelling. This affects the local ecosystem and the city’s population.

The main goal of the city’s improvement should be to create comfortable conditions
for everyday life and recreation that would be in maximum harmony with nature, pre-
serve and restore ecosystems and biodiversity inherent in the area. It is also about creat-
ing safe and comfortable public spaces, an environment for children and easy access for
the entire population, regardless of age.

Therefore, the goal of our work was to create a project for the improvement of a
restricted area in the city of Kherson.

Analysis of recent research and publications. Issues related to the relevance and
implementation of greening and landscaping of restricted areas are reflected in the works
of the following prominent figures: Levon F.M., Kuznetsov S.I., Kokhanovskyi V.M.,
Kucheriavyi V.P., Kucheriavyi V.V.,, Melnyk A.V., Melnyk T.I. Cherniak V.M.,
Rubtsov A.F., Havrylenko N.O., Kovalevskyi S.B., Boyko T.O., Dementieva O.I.,
Boyko P.M. and others.

Summary of the main research material. Landscaping of restricted areas is an
important task that allows creating natural and aesthetically pleasing areas in limited
areas with various restrictions or specific requirements. Such areas may include indus-
trial enterprises, military bases, airports, private restricted areas, places with prohibited
access or other restrictions on use [2-3].

Before starting to develop the greening project for the study area, we conducted a
detailed analysis of the current state of the territory of the Korabelnyi district of Kherson
(Fig. 1), as we understand that after the war ends, the city will be fully rebuilt, so we
need to plan the greening of residential complexes in advance [4-5].

Based on our visual inspection, we came to the conclusion that the buildings cannot
be restored, and we are considering building a new residential complex on the site of
the former dormitory. We also studied its features, geographical location, environmental
condition, and resistance to stress. This helped us to choose the appropriate methods and
materials for landscaping [2, 4, 6].
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Fig. 1. Current state of the study area

Using the method of observation and systematization, we established the condition
and range of plants growing in the study area: Tilia parvifolia, Aesculus hippocasta-
num L., Thuja occidentalis L., Gleditsia triacanthos L.; species composition of shrubs:
Syringa vulgaris L., Rosa canina L., Berberis vulgaris L.

Thus, based on the observations of the common bitter chestnut plantations using the
route reconnaissance method, it can be concluded that they are affected by the moth and
require treatment and preventive measures [6-7].

In general, the analysis of the current state of the territory in terms of its landscaping
and improvement shows the need for significant expansion and improvement of the
existing territory with functional division [8].

We identified functional zones and created a master plan, which depicts an architec-
tural and planning solution with the designation of both existing and projected struc-
tures and devices, green spaces, flower beds, and facility boundaries (Fig. 2):

Fig. 2. Master plan

Notes: 1 — sports ground,; 2 — rollerdrome area; 3 — children’s playground; 4 — pet area;
5 — recreation area.
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We divided this area into functional zones:
Zone 1 — Sports simulators — designed for the physical development of the residents
of this complex (Fig. 3).

Fig. 3. Area for sports

A sports ground is an alternative to fitness studios and other physical activity
facilities that is available to everyone. The planning and construction of facilities of
this format is carried out in compliance with state-level quality standards. Construc-
tion takes place in accordance with the urban planning documentation of a particular
area [7, 9].

The sports ground project is considered according to the following parameters:

Territorial capacity, which determines functionality. Small-sized plots in the court-
yards of residential buildings, for example, are suitable for placing a compact area for
children’s leisure, while tennis requires a much larger space. Surrounding buildings in
the form of proximity to the highway, household or commercial buildings.

Proximity of communications. The improvement of sports grounds should not be
carried out in the area of power lines, gas supply pipes, water intake wells. The dis-
tance to any other aboveground or underground utility facilities is taken into account
[9-10, 16].

Lighting. The light should be at a height of at least 2.5 meters. Nothing should block
its supply.

Sides of light. Natural light should come from the north-south direction. This is the
most comfortable location, which can allow a maximum deviation of 20 degrees [7, 9,
10, 17].

Relief. The territory is leveled, protrusions are smoothed out, and debris is removed.

Vegetation. Green spaces are planted around the area. The minimum width of the
vegetation zone should be 10 meters. The project for the arrangement of a sports ground
includes a list of works to prepare the area for construction, equip it with the necessary
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enclosing structures, install the imported equipment, plan the lighting and the location
of additional zones [11].

Zone 2 — Rollerdrome zone (Fig. 4) is a specially equipped area with walls of differ-
ent slopes and different heights, where people ride rollerblades, skateboards, bicycles,
and scooters [12].

Fig. 4. Rollerdrome zone

This is a specially equipped area designed for people engaged in extreme sports such
as skateboarding, aggressive roller skating, extreme cycling, aggressive scooter riding,
cycling trials, and many others. Depending on the type, it is either a surface with figures
placed on it in a certain order with different faces, slopes, and ramps [12-13].

This area has a obligatory fence (Fig. 5). The fencing is specifically designed to
prevent accidents. It prevents unnecessary objects from falling into this area, and all
participants of the rollerdrome from flying into the crossing part of the territory [12-13].

Zone 3 — Playground (Fig. 6) — provided a variety of play elements that meet the age
needs of children. Swings, slides, labyrinths, sandboxes and other play structures were
placed appropriately [10-13].

This type of small architectural forms has special design requirements. Playgrounds
should be both functional and aesthetic, and above all, safe (simplicity, hygiene, dura-
bility, reliability). Depending on the type of games, they are divided into the follow-
ing groups: playgrounds for sports and physical exercises (running tracks, jumping
tracks, ball fields, etc.); playgrounds for creative games equipped with various kinds of
small architectural forms (swings, carousels, slides, etc.); playgrounds for quiet games
and individual creativity (equipment for playing chess, clay modeling, drawing, etc.).
According to age characteristics, playgrounds are divided into [13, 19, 20]:

1) playgrounds for toddlers (equipped with a sandbox and located in a sunny area);

2) playgrounds for preschool children (along with sandboxes, swings, vines, play-
houses and, if possible, small water features are also placed);
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3) playgrounds for primary school age (much larger in area (250-300 m?), with a lot
of equipment for games).

Fig. 5. Fencing of the rollerdrome

Fig. 6. Zone 3 — playground

They are mostly rectangular in shape (taking into account the surrounding buildings).

One of the most important is zone 4, for pet walking (Fig. 7). In this area, there are
special containers and places where garbage bags are located for owners to collect gar-
bage after their pets. Fire hydrants have been installed [14-15].
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Fig. 7. The area for pets

There is one basic requirement for such playgrounds: they must be at least 25 meters
from residential buildings and 40 meters from children’s and sports facilities. The min-
imum size for such an enclosure is 80 square meters, but the larger the area, the better.

To create a playground for walking pets, certain requirements must be met, such as:

— Support from the public. It should be noted that in order to build such a play-
ground, public support and the involvement of sponsors are necessary.

— Installation of a metal mesh fence with a gate, as well as bars under the fence to prevent
animals from digging in. Sand is chosen as the optimal coating, as it is highly absorbent.

— Waste bins are required.

Other elements such as sheds, barriers, benches, and watering troughs are optional.

The problem of the lack of an environment for a comfortable life with pets is very
relevant and applies not only to cities with a population of millions, but also to small
towns. In the last two or three years, almost every third application has included a tar-
get audience such as dog owners, and a problem arises in the construction of specially
equipped dog walking areas.

The next zone No. 5 is a recreation area (Fig. 8). We considered the possibility of
creating a zone for parents to relax and wait for their children, and to hold various fes-
tive events in the warm season.

After analyzing the parameters of the environment (temperature, humidity, illumina-
tion) in which the plants will be placed, the entire range of plants for the compositions
was selected taking into account the climate, biological qualities of plants, placement in
space and aesthetic properties (height, shape, structure, color) [15, 17, 21-23].

Thus, we recommend the following range of ornamental plants. Woody plants:
Ailanthus altissima (Mill.) Swingle, Albizia julibrissin Durazz., Betula pendula Roth.,
Ligustrum vulgare L., Ulmus laevis Ginkgo biloba L., Deutzia gracilis coptu «Straw-
berry fields» Ta «Pink Pom Pomy», Picea pungens Engelm., Picea abies (L.) H. Karst.,
Catalpa bignonioides Walter, Acer platanoides L., Acer rubrum L. Thuja occidenta-
lis L., Liriodendron tulipifera L.

From the shrubs: Chamaecyparis lawsoniana (A. Murray) coptu ‘Columnaris’ Ta
‘Dart’s Blue Ribbon’, Spiraca vanhouttei (Briot) Zabel., Callicarpa americana L.,
(Paeonia suffruticosa, (Buxus sempervirens L., Syringa tomentella L., Bysok Syringa
vulgaris L., Forsythia suspensa L.
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Fig. 8. Relaxation area

Herbaceous ornamental plants: Cortaderia selloana, Lavanda angustifolia L.,
Tulipa gesneriana L. of various varieties and various varieties of Hosta, such as Hosta
albomarginata, Hosta ventricosa Hosta Blue Mouse Ears.

When arranging the territory, we took into account that the plants should not be
harmful to children’s health.

Conclusions. Based on our research and work, the following assortment of plants
was identified in the selected study area, which is located in the Korabelny district of
Kherson: Tilia parvifolia, Aesculus hippocastanum L., Thuja occidentalis L., Gledit-
sia triacanthos L., Syringa vulgaris L., Rosa canina L., Berberis vulgaris L. The main
tree species is the common bitter chestnut, all of which were affected by the moth. In
general, the analysis of the current state of the territory in terms of its landscaping and
improvement shows the need for significant expansion and improvement of the existing
territory with functional division.

We have developed a project for landscaping the restricted area. On the master plan,
we have identified the following areas: a sports ground, a rollerdrome area, a play-
ground, a pet area, and a visitor recreation area.

After analyzing the parameters of the environment in which the plants will be placed,
the entire range of plants for the compositions was selected taking into account the cli-
mate, biological qualities of plants, space placement and aesthetic properties, so the
recommended range of plants is as follows So, we recommend the following range of
ornamental plants.

Woody plants: Ailanthus altissima (Mill.) Swingle, Albizia julibrissin Durazz.,
Betula pendula Roth., Ligustrum vulgare L., Ulmus laevis Ginkgo biloba L., Deutzia
gracilis varieties «Strawberry fields» Tta «Pink Pom Pomy, Picea pungens Engelm.,
Picea abies (L.) H. Karst., Catalpa bignonioides Walter, Acer platanoides L., Acer
rubrum L. Thuja occidentalis L., Liriodendron tulipifera L.
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From the shrubs: Chamaecyparis lawsoniana (A. Murray) variety ‘Columnaris
and ‘Dart’s Blue Ribbon’, Spiraea vanhouttei (Briot) Zabel., Callicarpa americana L.,
(Paeonia suffruticosa, (Buxus sempervirens L., Syringa tomentella L., Syringa vul-
garis L., Forsythia suspensa L.

Herbaceous ornamental plants: Cortaderia selloana, Lavanda angustifolia L.,
Tulipa gesneriana L. of various varieties and various varieties of Hosta, such as Hosta
albomarginata, Hosta ventricosa Hosta Blue Mouse Ears.
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rigPOXiMI4YHI MOKA3HUKU CTABIB Y KOHTEKCTI BUMOTI
A0 BOAHOIo CEPEAOBMULUA MNMPU BUPOLLYBAHHI
KOPONOBUX PUB 3A NMACOBULLIHOKO TEXHONOTrIEO

Jlowkoea KO.M. — K.c.-2.H.,
cmapuwull suknaday kagheOpu 800HUX biopecypcie ma akeakynbmypu,
XepcoHcbKuli depxxasHuUll azpapHO-€KOHOMIYHUL yHieepcumem

Hagedeno pesynomamu 0ocniodicenv 2iOpoXimMiuHux NOKA3HUKIE y cmagax XepcomcvbKozo
BUPOOHUYO-EKCNEPUMEHMATILHO2O 3A800Y NO PO3BEOEHHIO MOA0OI YACTMUKOBUX 8Udi6 pub, de 3a
NACOBUUHOIO MEXHONLOZIEI BUPOWYBANUC CYMICHO KOPON i POCIUHOIOHI pubu, OJisi NOPIGHAHHS
3 UMO2AaMU, AKI BUCYBATOMBCS OO0 BOOHO20 CEPe00BULYA, MA OMPUMAHHS 3A42ANbHOT OYIHKU eKONO0-
2iYH020 cmauny pubHuyux cmagie. Memoouku 0ocuioxcens 6a3y8anucs Ha NPO8eodeHHi NOIbOBUX,
1a6OPAMOPHUX, MEOPEMUUHUX MA AHATTMUYHUX 00CaiOxNcenHsAx. TIpu nposedenHi docrioicens
OCHOBHA Y6a2a NPUOLNANAC MAKUM OCHOBHUM NOKAZHUKAM 5K MeMnepamypa 600U, npo3opicms
600U, BMICI POZUUHEHO20 Y 8001 KUCHIO, NEPMAH2AHAMHA OKUCTI08aHicmb, pH, emicm minepans-
HO20 azomy ma Minepanvhozo gocgopy. Pezynomamu ompumanux nokasnuxie 6yau npoananiso-
8aHI WOOO0 BUMOR, SIKI BUCYBAIOMBCSL 00 BOOHO20 CepedosUIa NP BUPOWLYBAHHT pUOHOT NPOOYKYIT
3a nAcOBUWHOIO MeXHON02IEI0. Y pe3yrbmami npogedeHux 00caiodcenb OYI0 6CMAHO6IEHO, WO
memnepamypa 600U y cmasax npomsi2om ce3omny xonusanacs 6io 21,4 0o 32,0 °C, i maxum uunom
BHAXOOUNACS HA PIBHI Oau3bKOMY 00 HOpmamusig. TIpozopicms 600u 3MiHIO8ANACS Y OCHIOdNCe-
Hux cmasax 6i0 0,12 0o 1,00 m. Hu3zvki noxasHuku 6ynu oOYMo61eHi HAKONUYEHHAM BUCOKOI
biomacu cecmomy i cnocmepieanucs y cmaeax 8 nepioo sucoxux memnepamyp. Ioxasnuku pos-
YUHEH020 Y 800T KUCHIO KOIUBAAUCS Y Mmedcax 6i0 4,08 0o 6,8 me/om’, pisens pH cmasnosus 6io
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7,21 0o 8,88, oxucniosanicmo nepmancanamua xonusanacs 6io 10,6 do 28,2 meO/om’. 3nauenns
BMICIY 3a2AIbHO20 A30MY Y CMABAX 20CNO0ApPCMBEA KOMUBANUCS 8NPo006xc ce30ny 6i0 0,25 oo
0,70 me/om, a 3azanvrozo gocpopy — 6id <0,01 0o 0,03 me/om’. Buicm y 600i cmagie 2ocno-
dapcmea 3a2anbHo2o asomy i ghocgopy ceiouams 3azaniom npo HeOOCMAmHi iX KOHYenmpayii
ma CnoMyKae 00 NiOGUWEHHS Pi6HSL THMEHCUPIKAYITIHUX 3aX00168 W00 NOKPAUWEHHS DENCUMY
BUPOUYBAHHS KOPONA I POCIUHOIOHUX pub y cmasax 3a nacosuuwroi mexnonocii. Ilposedeni
00CTIOMNCEHHS 3 BUGUEHHS CIOPOXIMIYHUX YMOB Y PUOHUYUX CINABAX 20CNO0APCMBA CEIOUAMb NPO
me, Wo 8004 eKCHePUMEHMANLHUX CMABI8 NPOMALOM YCbO20 NePiody SUPOWYEanHs pubu 6io-
nogioana pubo2ocnooapcbKuM UMO2AM 30 OCHOBHUMU OOCTIOHNCEHUMU NOKAZHUKAMY, 30KpeMd
cneyu@iuHUMU PeuosUHAMU MOKCUYHOL Oii (8euuuHO0 800He8020 NOKA3HUKA cepedosuuia pH
ma eMiCmoM po34UHeHo20 KUCHIO, a3omy, gocgamamu, NepMaHeaHamuol OKUCTIO8AHICMIO),
SKI BHAXOOSIMbCSL 8 MEHCAX SPAHUHO-O0NYCIMUMUX KoHyenmpayii. I'iopono2iunuil i 2iopoximiu-
HUll cman cmagie XepcoHcbKo20 8UPOOHUUO-EKCHEPUMEHMATLHO20 3A6800Y 3 PO36COCHHS MON0OT
YACMUKOBUX UOI8 PUO OAE MONCTUBICIb YCIIWHO SUPOWYBAMU 3d NACOBUWHOIO MEXHOLOLIEIO
KOpona i pociuHoiOHUx puo.

Kniouogi cnosa: xucens, pH, nepmancanamna oKucuioeanicmo, MiHepantbHuil azom, Mine-
panvHuil pocghop, Kopon, pociunoiOHi pubu, NACOBUUHA MEXHOLOLIA.

Loshkova Yu.M. Hydrochemical indicators of ponds in the context of requirements to the
aquatic environment when farming carp fish using pasture technology

The results of research of hydrochemical parameters in the ponds of the Kherson Industrial
and Experimental Plant for breeding juveniles of partial species of fish, where carp and
herbivorous fish were grown together according to pasture technology, are given for comparison
with the demands placed on the aquatic environment and obtaining a general assessment of the
ecological state of fish ponds. Research methods were based on conducting field, laboratory,
theoretical and analytical studies. When conducting research, the main attention was paid to
such basic indicators as: water temperature, water transparency, content of oxygen dissolved in
water, permanganate oxidizability, pH, content of mineral nitrogen and mineral phosphorus. The
results of the obtained indicators were analyzed in relation to the demands placed on the aquatic
environment during the cultivation of fish products using pasture technology. As a result of the
conducted research, it was established that the water temperature in the ponds during the season
ranged from 21.4 to 32.0 °C, and thus was at a level close to the standards. The transparency of
the water in the investigated ponds varied from 0.12 to 1.00 m. Low indicators were due to the
accumulation of high seston biomass and were observed in the ponds during the period of high
temperatures. Indicators of oxygen dissolved in water ranged from 4.08 to 6.8 mg/dm’, pH level
from 7.21 to 8.88, permanganate oxidizability ranged from 10.6 to 28.2 mgO/dm®. The values
of the content of total nitrogen in ponds of the farm fluctuated during the season from 0.25 to
0.70 mg/dm?, and of total phosphorus — from <0.01 to 0.03 mg/dm?. The content of total nitrogen
and phosphorus in the water of farm ponds indicates, in general, that their concentrations are
insufficient and prompts an increase in the level of intensification measures to improve the regime
of growing carp and herbivorous fish in ponds using pasture technology. The conducted research
on the study of hydrochemical conditions in the fish ponds of the farm indicates that the water of
the experimental ponds during the entire period of fish cultivation met the fishery requirements
according to the main investigated indicators, in particular, specific substances of toxic action (the
value of the hydrogen indicator of the pH medium and the content of dissolved oxygen, nitrogen,
phosphates, permanganate oxidizability) and are within the limits of permissible concentrations.
The hydrological and hydrochemical state of the ponds of the Kherson production-experimental
plant for breeding young partial fish species makes it possible to successfully grow carp and
herbivorous fish using pasture technology.

Key words: oxygen, pH, permanganate oxidation, mineral nitrogen, mineral phosphorus,
carp, herbivorous fish, pasture technology.

IHocTanoBka npo6aemu. Ha pesynsraTi BUpOIIyBaHHS pHOOMOCaAKOBOTO MaTepi-
alry KOPOIOBHX PHO 3a MACOBUIIHOIO TEXHOJIOTI€I0 3HAYHUM YHHOM BIUIMBAIOTh YMOBH
BHPOIIYBaHHsI, 30KpeMa TiIpOoXiMIYHHN Ta FAPoO1oIoTiaHI pexxumu Bogoiim. dopmy-
BaHHS XIMIYHOTO PEKUMY BOJOWMHU 3aJIEKHUTD BiJ] KIIIMATUYHHUX Ta TPYHTOBO-01010T14-
HUX YMOB, iHTEHCHBHOCTI BOAOIIOCTa4aHHs, MipH KaJaMyTHOCTI, iHTeHCH(IKAIIHHUIX
3aXOJIiB Ta HIIWX YUHHHKIB. ['1IPOXIMIYHHI PEKUM ICTOTHO BH3HA4Ya€ €()EKTUBHICTD
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KyJbTHBYBaHHS BOAHUX OpPTraHi3MiB. BiIXWICHHS MOKAa3HUKIB SIKOCTI BOJHOTO CEpenio-
BHII[A 32 MEXKI TPAHUYHO JIOIYCTHMOT KOHIIEHTpAIii 71 puO MPUBOIUTH 0 HeOaKaHUX
SBHII[ Y CTaBy, a caMe: 3a/yX, 3HIKEHHsS TEMILy pOCTy puO, 30UIbLIEHHS X 3aXBOPIO-
BaHOCTIi, 3HWXXEHHS MPHUPOAHOI MPOAYKTHBHOCTI CTaBiB, HEOAXAHOTO IHTCHCHBHOIO
PO3BUTKY (iTomIaHKTOHy Tomo. OpraHi3alielo KOHTPOJIIO 3a CTAaHOM BOJM MOXKHA
3aro0Ir Ty MOTIPIIEHHIO TMAPOXIMIYHOTO PEXKHUMY Ta CTBOPUTH CIIPUATIMBI YMOBH IS
BUPOIIYBAaHHS PUOH, YUM CYTT€BO BIUIMHYTH Ha PHOONPOAYKIiHHI MOKa3HUKH [1, 2].

AHaJji3 ocTaHHixX Aocaimkens i mydaikaniii. Jocnimkenns, ski nposoaus XKen-
toB }0.0. y craBax 30uu Ilomiccs, mokazanay, 10 BEJIWYMHA BOJHEBOIO IMOKAa3HHKA
Bomu (pH) cknanana 7,3—7,5, Benmn4rHA TIepMaHTaHATHOI OKUCITIOBAHOCTI 3HAXO/INIIACh
Ha pisni 11,1-13,7 MmrO/am®, CO, — 13,3-29,6 mr/am’, NH,™ — 0,003-0,006 mMrN/am’,
NO, - 0,02-0,03 mrN/am®, NO,” — 0,12-0,31 mrN/am®, PO, * — 0,08-0,11 mrP/nm’,
Fe 27" — 0,46-0,54 mrFe/nm’ [3].

VY poboti ['purkeBchkoro M.B. Ta IHIIMX HAyKOBIIIB, CIIPSIMOBAHIH Ha BHBYCHHS
e(heKTUBHOCTI MOJNIKYJIBTYPH B CTaBOBOMY PUOHMLTBI K (axropa iHTeHcH(ikawii
pubHOro rocrnogapcTBa Oy MPOBEACHI TiAPOXIMIYHI JOCHTIMHKEHHS BOIU JOCITITHUX
CTaB, SKI CBIAYWIM TIPO Te, IO BOJA 332 XIMIYHUMH INOKa3HHKAMHU IMPOTATOM YChOTO
nepiofy BUPOINYBaHHS PUOW BINIOBigala HOPMATUBHHM BHMOTaM, a CaMme: HacHye-
HICTh BOJIM KUCHEM TiepeOyBaiia Ha piBHi 4,6—6,2 mr/n, pH Bonu — 7,0-7,5, OKUCHEHHS —
10,2-19,9 mr/am?, CO, - 9,8-10,3 mr/am’ [4].

Hocnimxenus nposeaeni Kosanenkom B.O. y craBax, po3ramoBaHux B 30Hi IliB-
HiyHoTo CTemy YkpaiHu, MmoKa3aid, 0 KOHIICHTPAIlid KUCHIO y CEPETHbOMY 3a CE30H
cranoButh 4,0—4,6 Mr/om’ i He omyckaeTbes Hikue 2,5 mr/om®. KoHunenTpariii croayk
azoty ta ochopy konusaauch y mexax 0,30—1,50 mrN/am® ta 0,05-0,72 mrP/nm? Bin-
noBinHO. [lepMaHTraHaTHa OKUCIIOBAaHICTh y CTaBaX KOJIWBANIACh MPOTATOM CE30HY BiJl
5,2 mo 28,3 mrO/namM?, i 3HAYHOIO MipOI0 BHU3HAYAIach piBHEM iHTeHCH(DiKaIlii puOHH-
L[TBa Ta CTyNeHeM BogooOMiHy. Bona 3a kinacudikauiero O. A. AJbOKiHa Hanexana 10
TiIpoKapOOHATHOTO KJIacy TPYIH HATPilo. 3aranbHa MiHEpami3allis BOIU B CEPEAHBEOMY
3a ce30H ctanoBmia 10 800 mr/om® 3 konmmmBaHHsIMHA Big 307 mo 1300 mr/av?. Haiisumi 11
MOKa3HUKH BiJIMIYEHO B JPYTiil MOJOBHHI BEreTalliiHOTO CE30HY Ha ()OHI MiABHIICHOT
TeMIepaTypy Boau Ta ictotHoro (Ha 50—60%) 3HmkeHHs 00’ €My BOJIM y cTaBaxX BHACIT-
JIOK BUITAPOBYBaHHs Ta (imsTparii [5].

lNapoxiMiyHUN PeKUM CTaBIB MIBJEHHOI CTEMOBOI 30HU YKpaiHU XapaKTepU3yBaBCs
piBHEM KHCHIO y Boji 2,7—8,6 mMr/mv>. BomHEeBHIA MOKA3HHUK 3 MMiABHIIICHHSM TEMIIEPaTypu
3poctas 3 7,00 g0 9,07. BwmicT HiTpariB 3HaxomuBcs y Mexxax Big 0,10 mo 5,04 mr/mov?,
XJIopuiB — 44,5 mr/om?, cynsdaris — 82,6 mr/nm?, rigpokapoonaris — 210 mr/mm®. Bmict
¢ocodaris BusBuBCcs HU3EKUM — 0,19-0,40 Mr/aM?, 110 CBIIYUTE PO MIBUIKE IX BUKOPH-
CTaHHA (ITOIUTAHKTOHOM 1 II¢ IIBHAIIE TOTIMHAHHS Kojoinamu rpyHTy. [lepmanranaraa
OKHUCIIFOBAHICTh MPOTATOM Ce30HY 30inmblryBanacs Bix 7,25 no 32,56 mrO/mm®. Bmict
a30Ty KOJUBABCs y Mexkax 2,0-2,2 mr/mm?, hocopy — 0,01-0,55 mr/mm® [6-8].

IMocranoBka 3aBmaHHs. Buxonmsunm 3 BHINE BHKIAJEHOTO, METOIO IPOBEIECHOTO
JOCIikeHHs. Oy/lo BUBUEHHS TiOPOXIMIYHHMX TOKa3HUKIB Yy CTaBaX XepCOHCHKOTO
BUPOOHHYO-EKCIICPUMEHTAIILHOTO 3aBOJIy 110 PO3BEICHHIO MOJIO/I YACTHKOBHX BH/IIB
puO, e 332 MACOBHITHOK TEXHOJOTIEI BHPOILYBAIKMCI CyMICHO KOPOII i POCIHHOIIHI
pubH, IS TOPIBHSHHS 3 BUMOTaMU, SIKI BUCYBAIOTHCS JJISI BOJHOTO CEPEIOBUINA Ta
OTPUMAaHHS 3aralibHOI OIIHKH €KOJIOT1YHOTO CTaHy PUOHUYHX CTaBiB.

Bukian ocHoBHoro marepiany. CrerianbHi JOCTIDKeHHS OyJM TpOBENCHI Ha
6a31 XepCOHCHKOTO BUPOOHUYO-EKCIIEPUMEHTATIBHOTO 3aBO/ly MO PO3BEACHHIO MOJOJI
YaCTUKOBHX BUJIB pHO y BUpOIyBadbHUX cTaBax Il mopsaky. MeToauku J0CiIKeHb
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Oa3yBajimcs Ha MPOBENCHHI MONBOBUX, Ja0OPATOPHUX, TEOPETUYHHUX Ta aHATITHYHUX
nociipkeHHsX. [lonboBi JoCiiDKeHHS Tependadanyd Binbip TigpoXiMidHHUX TpoO,
a TaKOXK ITPOBEICHHS BUMIPIOBAaHHS (Pi3MIHHUX ApaMeTpPiB BOAHU, 30KpeMa TEMIIEPaTypr
1 11 mpo3opocTi. BuBueHHs a0i0OTHYHHX NapaMETPiB CEPEIOBHINA SKCIIEPUMEHTALHIX
CTaBiB MPOBOJMIIOCS LIOAEKATHO 3T1THO 3 3arAIbHONPUHHATUMH B pUOOTOCIOAaPCHKUX
JOCIiIKEHHIX MeTonukamu [9—11].

[IpoBeneHHs TiAPOXIMIYHUX JOCHTIKeHb 0a3yBasiocsi Ha BUBYEHHI BMICTY Y BOJI
TaKUX OCHOBHUX IMOKA3HUKIB SIK: PO3YMHEHUH Y BOJII KUCEHB, pH, mepMaHTraHaTHa OKHC-
JIFOBAHICTb, 3aTAbHUM a30T i 3aransHuit pochop. BusHaueHHS KiNBKOCTI pO3YMHEHOTO
y BOZI KHCHIO NMPOBOAMIOCH 3a MeTomoM Binkinepa. [loka3suuk pH Bu3Ha9amm enex-
TPOMETPUIHHM METOJIOM 3a JIOIOMOror0 nipuialiB pH-meTpa-340 Ta yHiBepCcaabHOTO
ionometpa EB-74 i3 3acTOCYBaHHSAM CKJISTHOTO 1 XJIOP-CPIOHOTO €JIEKTPOY, OKHCHIO-
BaHICTh BOJY — M€PMaHTaHATHUM METOJIOM y KHcIIoMy cepenoBuili 3a KybeneMm, KoH-
HEHTPALis CIIONYK a30Ty 1 pocdopy BuzHagamacs poroMeTpuaHuM Metogom [9—11]. 3a
pe3yibTaTaMy MPOBEJICHHUX TIAPOXIMIYHUX aHAII3iB SKICTh BOJM y CTaBaX OIIHIOBAJIH
32 BUMOTaMH J0 BOJHOTO CEPENOBHIINA IIPHU BUPOILYBaHHI KopomoBux pud [1, 2, 12,
13].®@i3uK0-xiMIUHUH peXKHUM B €KCTIEPUMEHTAIBHUX CTaBaX XapaKTePU3yBaBCs HIDKYE
HaBEJCHUMH MTOKa3HUKaMH. TeMIieparypa BOIU IPOTITOM CE30HY KonuBaiacs Bim 21,4
1o 32,0 °C, a cepenHs 3a ce30H ckianana 26,5-26,7 °C. HopMaTHBHI TOKa3HUKU TEM-
nepaTypu BOAW JUIs KOPOTIOBUX BHIIIB pHO 3HAXOIAThCS B Mexkax 24,0-29,0 °C, takum
YUHOM CepellHi TOKa3HUKH y CTaBaX 3HAXOJMIIMCS Ha PiBHI OIM3bKOMY 10 HOPMATHUBIB.

[TokazHUK MPO30POCTi BOIAM € OTHUM 3 OCHOBHUX KPHUTEPIiB, IO JO3BOJIAIOTH OIli-
HUTH CTaH BOMoWMH. [Ipo30picTh BOAM, SK ONWH i3 MOKA3HUKIB i1 ()i3WYHUX BIIACTH-
BOCTE, 3MiHIOBasIacsl y nociijpkeHux crasax Bix 0,12 mo 1,00 M, a cepenHboCce30HH1
noka3Huku O0ymu — Bix 0,22 no 0,33 M. Huzbka npo3opicts Boau Oyna 00yMOBJIeHA HAKO-
MTUYCHHSAM BHCOKOT 010MacH CECTOHY 1 CIIOCTEpIirajiach y CTaBax B MEpioJl BACOKUX TEM-
neparyp y JHIHi-CepITHi MiCsIIi.

Oco6MBe MicIie B XKUTTI BCiX T'iIpoOiOHTIB 3aiiMa€e KUIbKICTh PO3YMHEHOIO Y BOJ1
KUCHIO. JlommycTHMa KOHIICHTpALlisi PO3YMHEHOTO Y BOII KHCHIO JIsi KOPOIOBUX pHUO
y BOIONMax 3HAXOAWTHCS Ha piBHI He Hrvkue 4,0 mr/om®. IIpu HeJOCTAaTHEOMY BMICTI
PO3YHHEHOTO y BOII KHCHIO MOKYTh BUHHKATH 3aMOpHI SBUINA. Y CTaBaX rocronap-
CTBa TPaHWYHI MTOKAa3HUKHU KOJMBAHHS BMICTY PO3YMHEHOTO Y BOZAI KHCHIO YIPOIOBXK
nepiomy KoCiipKeHb cTanoBuid 4,08—6,80 Mr/aM?, mpu cepelHbOCE30HHOMY 3HAUCHH1
5,06-5,35 Mr/mm3, 110 3arajioM € y Mekax JOIyCTHMOI KOHIIEHTpalLlii.

OTpuMaHi pe3ysIbTaTH MPOBEACHHS TiAPOXIMIYHUX TOCTIKEHD y CTaBaX rocroaap-
CTBa HaBe/IeHI y Tabmwii 1.

Tabmus 1
XimMiuHuUi cKJIax BOAH Y pUOHMYHX CTABAX rOCNOAapCTBA
OTpumaHni 3HaAYeHHS
T T— Cepennie Hopma HJomycTtnma
KoanBanus 32 CO30H 1, 2,13, 14] MeKa
Kucens, mr/nm? 4,08-6,80 5,06-5,35 OinbIre 6 He MeHe 4
AKkTuBHa 1yXHICTh, pH 7,21-8,88 7,99-8,13 7-8 6-9
OxuciroBadicTs, MrO/om? 10,6-28,2 19,1-21,9 Ho 30 Ho 40
Asor, mr/am? 0,25-0,70 0,39-0,51 YaCTKH MT 1o 2,0
docdop, mr/am? <0,01-0,03 0,01 no 1,0 10 3,0
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ITpu BUpoOIIyBaHHI KOOI i POCIUHOIAHNUX pUO y BOAI 3 HAAMIPHUMH IOKa3HUKAMHU
pH MOXyTh criocTepiraTics IIKiIIHBI sBHIIA. 32 HU3bKUX 3Ha4eHb pH ByTiIbHA KHC-
nora (H,CO,) y po3uuni Oyje QucouiroBati 10 (pOPMH BUILHOTO JIBOOKHCY BYIVIELIO
(CO,). Ipu pieni pH Hmwxge 7,0 nei npouec Oyne MPUCKOPOBATUCS. Y Mipy TOTO, SK
Y BOJIHOMY CEpEIOBHIIII, e BUPOIIYEThCS pruda, 301TBITY€ETHCS MapIiaibHUA THCK JBO-
OKHCY BYTJICLIO, BIH TaJIbMy€ BUIIJICHHS BYIJIEKHCIIOTO ra3y 3 Tijia pubu uepes ii 3g6pa.
Komn niokcua ByIIEII0O HAKONMUYYETHCSI y KPOBi, BIH INEPEIIKOMKAE TEPEHECCHHIO
KHCHIO. BpaxoByroun Take siBHIlle, 3HAYHE ITiIBUIIICHHS a00 3HIKEHHS piBHA pH, oco-
OnuBO y pas3i TpUBAJIOrO BIUTUBY, MOTPeOYIOTh KOHTPOMIO Ta KoperyBaHHs. Ilin vac
MPOBEICHUX JIOCTIKEHb Y CTaBaX XEpPCOHCHKOTO BHPOOHUYO-EKCIIEPUMEHTAILHOTO
3aBOJIY IO PO3BEJCHHIO MOJIO/I YaCTHKOBUX BUIIB pHO Oyso 3a(hikCOBaHO, IO BOIHE-
BHIA TTOKA3HUK y CTaBaX 3HAXOAMBCS B Mexkax Bix 7,21 mo 8,88, a cepenHboce30HHUN
craHoBuB 7,99-8,13.

IlepmanranarHa okucioBaHicTh Boau (I10) mokasye BMICT JETKO PO3YMHHUX Opra-
HIYHUX (TYMIHOBI KHCJIOTH, IPOJAYKTH JKUTTEIISUIBHOCTI TiAPOOIOHTIB 1, epil 3a Bce,
pub) Ta MiHEpaJIbHUX PEYOBHH (3ami3a, HITPUTIB i iH.). HopmatuBHi moxasnuku 110
JUTSL KOPOIIa Ta POCIMHOIAHUX pUb cTaHoBIATH 10 15 MrO/om*[1, 2, 12, 13]. Ilepman-
raHaTHa OKHMCHIOBAHICTh y cTaBax kosmBanacs Bix 10,6 mo 28,2 MFO2/I[M3, 3a cepen-
HbOCE30HHOro 3HadeHHs 19,1-21,9 MFOZ/I[M3. 3aranom mokasHuku [10, mopiBHSAHO
3 HOPMaTHBHUMH 3HAYCHHIMH, Oyl BUCOKHUMH, IIIO CBIAYHUTH PO HAKOIIMIEHHS y BOMI
MOPOAYKTIB KHUTTEASUTBHOCTI pUO, PELITOK TBAPHHHOTO Ta POCIMHHOTO MOXOMKCHHS,
10 HETaTUBHO BILJIMBA€ HA KMCHEBUH PEXKUM, OCKUTbKHA KHCEHb BUTPAYA€THCS HA Pyii-
HYBaHHS PO3YMHCHUX y BOJI OpraHiYHUX PEYOBHH, a 3HAYMTH ICHYE 3arpo3a 3aJyXH.
VY Takux cuTyalisix BUHHKA€e MoTpeda B 3aCTOCYBaHHI 3aXO/1B MO MOKPAIIEHHIO SKOCTI
BOJIM, 30KpEMa, y CTaBax IiJBHUILYIOTh BOIXOOOMIH, IIPOBOASATEH BAITHYBaHHS, acpaliio
BOJIM TAa iH.

A30OT € OIHUM 3 HaWBaXJIMBIIIMX €JEMEHTIB MiHEPaJbHOTO >KHUBJIEHHA. Pazom
3 1HIIUMU O10TEHHUMH €JIEMEHTaMHU BiH POOUTH ICTOTHHH BIUIMB Ha PO3BUTOK Opra-
HIYHOTO XHUTTS BOAOHMHUII — X O10MPOIYKTHBHICTh. 3arajbHa KUTbKiCTh MiHEPAJILHOTO
a30Ty y CTaBax rocCoAapcTBa MPOTATOM Ce30Hy 3MiHroBanacs Big 0,25 1o 0,70 mr/om?,
a cepenHpoce3onHa ckmanana 0,39-0,51 mr/am’.

Crig BIAMITHTH, 110 Y OUTBIIOCTI BHITAKAX MPOBEICHHS aHAI3Y a30T 3HAXOAMBCS
Ha Jy)Xe HU3bKOMY DiBHI, HE JOCATAlOYM HOPMATUBHHUX 3Ha4eHb. Takuil pe3ynbTar
MIr OyTH OTpUMAaHHUI y pa3i BUCOKOTO HOro BUKOPUCTAHHS y BOIOWMAax (DiTOIUIAHKTO-
HOM. J[J1s1 TIiIBHMINICHHS KOHIIGHTPAIlii MiHEPaJILHOTO a30Ty PEKOMEHIOBAHO 301IBIITHTH
o0csAry BHECEHHS MiHEpaJIbHUX JOOpUB, a caMe aMia4HO1 CEeTITpu.

Cronyku ¢ocdopy 3ycTpidaroThesl y BCiX KHMBHUX OpraHi3Max, Peryaroloul eHep-
TeTHYHI MPOIECH KIITHHHOTO oOMiHy. HapocTaHHs KoHIEHTpamii cronyk ¢ocdaris
y BOZI Mopyurye 0i0i0riyHy piBHOBAry, 0 MPUBOAUTE Y Pe3yNbTari A0 IiABUILEHHS
MPOILYKTHBHOCTI BOIOWMH (10 «IBiTiHHS BoAM). OnTuMainbsHe 3Ha4eHHs Gochopy s
PUOHWYMX cTaBiB cTaHOBHUTH 0,5 MTr/i. 3arambHa KUIbKICTh MiHepaJbHOTO (ochopy
y CTaBax TOCIOAApCTBa YNPOJOBXK Mepiody AociimkeHb Oyna y mexax Bin <0,01 mo
0,03 mr/am?, a cepelHbOCE30HHA BennunHa JopiBHIOBaga 0,01 mr/am,

TakuM YMHOM, OTPUMaHI pe3yJabTaTH TiIPOXIMIYHHX aHATi31B HA BMICT y BOJI CTa-
BiB IOCIIOAAPCTBA 3arajbHOro azory i ocdopy cBiguaTh 3arajaoM Mpo HEIOCTATHI iX
KOHIIEHTpAIlii Ta CIIOHYKA€ JI0 IMiJIBUIICHHS PiBHS iHTCHCH(IKAIliHHIX 3aXOJIiB MO0
MOKPAIICHHS pe)KUMY BHPOIIYBAaHHS KOPOIa i POCIMHOIAHUX pHO y CTaBax 3a Iaco-
BHUIIHOI TEXHOJIOTI]I.
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TakuM 4UHOM, IIPOBECHI JOCTIPKCHHS 3 BUBUCHHS T'1IPOXiIMIYHUX YMOB y pUOHH-
YUX CTaBaxX TOCIOAApPCTBa CBIIYATH MPO TE, IO BOJIA EKCIIEPUMEHTAILHUX CTaBIB Bill-
MoBiJae puOOroCIogapChbKUM BUMOTaM 332 OCHOBHUMH JIOCIIPKCHHMH TTOKa3HUKAMHU,
30KpemMa crieliuiuHUME peYOBHHAMHU TOKCUYHOT /1ii (BETMYMHOIO BOJHEBOTO TIOKa3HHKA
cepenoBuiia pH Ta BMICTOM pO3UWHEHOTO KHCHIO, a30Ty, ocharamu, mepraMeHTHOIO
OKHCJIIOBAHICTIO), SIKi 3HAXOAATHCS B MEXKAX IPaHHYHO-IOMYCTUMHX KOHIICHTPAIiH.

BucHoBku i npono3uii. [IpoBeneHi rixpoxiMiuHi AOCTIIKSHHS BOAN EKCIIEPUMEH-
TaJbHHUX CTaBIB TOCIIOAPCTBA CBITYATh PO T€, IO BOAA 38 TOCIIPKEHUMH OCHOBHUMH
XIMIYHUMU MTOKa3HUKaMH TPOTATOM yChOTO MEPioNy BUPOIIYBaHHA pUOH BigIOBigana
BHMOTaM JI0 BOJHOTO CEPEOBHIIA TIPHU BUPOIIYBAHHI KOpOMa 1 pOCIMHOITHUX pUO 3a
MACOBHIIHOK TEXHOJIOTi€0. [1IpOyOTiuHUE 1 TigpOXiMIYHANA CTaH CTaBiB XEpCOH-
CBKOTO BHPOOHHYO-EKCIIEPUMEHTAILHOTO 3aBOAY IO PO3BEIEHHIO MOJIOJI YaCTHUKO-
BUX BHJIB pHO J1a€ MOXKJIMBICTH YCITIIIHO BHPOIIYBAaTH 32 ITACOBUIIHOIO TEXHOJIOTI€I0
KOpOTIa 1 pOCIUHOITHUX pHUO.
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IHTEHCUBHICTb HAKOMNMWYEHHA BAXKKUX METAIB
BEFETATUBHOIO MACOIO COHALUHUKY HA CIPUX NTICOBUX
FPYHTAX B YMOBAX JIICOCTENY NPABOBEPEXHOIO

Ma3yp O.B. — acucmeHnm kagheOpu ekorioeii ma 0XOpOHU HasKoMUWHBLO20 cepedosulya,
HasywansHo-Haykosuli iHecmumym agpomexHosnoziti ma npupodOKOpUCMY8aHHS
BiHHUUbKO20 HauioHanbHO20 agpapHO20 yHieepcumemy

Bucokoeo 3acmocysanns npodykmis nepepobxu HACIHHA COMAWMHUKY HAOYEAIOMb He MITbKU
Onisl a U wWpom ma ecemamueHa maca yiei xKynomypu, 30kpema y eueasdi mpasu. OOHierw
3 OCHOGHUX ONIUHUX KVIbMYP € COHAWHUK, 00Cs12U UPOWYBAHNSL SIKO20 3 POKOM 8 PIK 3DOCMAionb.
3a ocmanni oecamo poxie, exnouno no 2020 pik, 3aeanvhHa naowa NOCi8y COHAUWHUKY 3DOCIA
6i0 453,3 muc.ea 0o 6224,3 muc.ca mobmo na 37,3%, modi six obcsa2u UpoOHUYMEA HACIHHA 34
Oanuil nepiod na 46,6%.

Bioomo, wjo supowysantsa COHAUWHUKY MAE NEGHUL 6NAUSE HA TPYHMU, 30KpeMa 0OHUM i3 Heea-
MUGHUX HACTIOKIB € IX BUCHAdICEHHS A 3A0PYOHEHHS 8AICKUMU MEMALAMU 6HACTIOOK MIHEpab-
H020 YOOOPeHHs, WO CMEOPIOE NeGHI NpobieMu Wo0o AKOCMI HACIHHA MA 8e2emamueHol Macu
yiei Kyremypu.

OcHOBHUMU QdHCePenami HAOXOOHCEHHSL BANCKUX MEeMANi8 Y 008K € 20CHO0APCHKA Qisllib-
Hicmb 1100uny. [Jo makux Haoxo0diceHs Hanexlcamy: GUCOKI meMnepamypHi npoyecu 3 npoMuc-
JOBUMU BUKUOAMU, CKUOAHHS CIMIYHUX 800, BUHECEHHSL BANCKUX MEMALL8 I3 MemanypeitiHux nio-
NPUEMCIME 6OOHUMU | NOGIMPAHUMYU NOMOKAMU, NOCMILIHE GHECEHMsI GUCOKUX 003 OPSaAHIUHUX
i MiHepanbHux 000pu8, neCMuYUi8, sIKi MICMAMb OOMIWKU 8AICKUX MEMALE.

Bugueno inmencugnicmes HaKonUYeHHsa GANCKUX MEMATIE e2emamueHoI0 MAacoio (cmeonosa
i IucmKo8a maca) COHAWHUKY 3G BUPOWYBAHHA YIET KYIbMYPU HA CIPUX TICOBUX IPYHMAX 8 YMO-
eax Jlicocmeny Ilpagobepesicrozo.

Bcmanosneno, wo 3a emicmy 6 cipux nicosux ipyumax Pb— 1,57 me/xe, ma Cd— 0,09 me/ke cno-
cmepieacmobcsl nepesuents SPaHUYHO OONYCMUMUX KOHYeHmpayii, ki ckaaoaioms 0,5 me/xe
i 0,1 me/ke 8i0n08iOHO y cmebN0Gill MACT COHAUHUKY.

Buseneno, wo emicm ma koegiyicnmu nakonuyenns i Hebesnexu Pb ma Cd y nucmxositi maci
OYnU 8eTUKUMU NOPIGHAHO 3 CIMEONI0B0I0 MACOIO.

Tax, 3a pe3ynomamom 00Cniodcenb 6CMAHOBNEHO GUIYULL 8MicT, KOe@iyicHm HAKONUYEeHHs
ma xoegiyicnm nebesnexu Pb i Cd y nucmxogiil maci coHswHuxy 6ionogiono y 1,12 pasu
i2,23 pasu, 1,13 pasui 2,29 pazu ma 1,12 pasu i 2,23 pasu nopieHano 3 cmebiogow Macorw yici
Kybmypu.

Pezynomamu 0ocniodcens 3 6uS4eHHA IHMEHCUBHOCTNI HAKONUYEHHS 8AJICKUX MemANlié geze-
MAamueHoI0 MAcol0 NOKA3ANU NePesULYeHHs SPAHUYHO OONYCIMUMO20 8MICHTy Y cmebnosil Maci
Pby 2,5 pasua Cdy 1,3 paszu, ma aucmrosii maci Pb,Cd, ma Cuy 2,8 pasu, 2,9 pazu i 1,06 pasu
8i0N06IOH0. Bmicm Zn y cmebnosiil i Iucmxositl Maci Oy8 HUNCUUll 3a 2paAHUYHO OONYCMUMI KOH-
yeumpayii'y 2,3 paszu i 7,4 pusu eionosiono. Huowcuuii emicm y 1,41 pasu mioi 3a I'/[K eusieneno
y cmebnogiti maci y 1,41 pazu.

Knrwowuogi cnosa: conawnux, 003a MiHepaibHux 000pus, IpyHm, 6axcKi memanu, cipi 1icosi
IpYHmMU, 3a0pYOHEHHS.

Mazur O.V. The intensity of accumulation of heavy metals by the vegetative mass of
sunflower on gray forest soils in the conditions of the Right-Bank Forest-Steppe

Sunflower seed processing products are widely used not only not only oil but also meal and
vegetative mass of this crop, in particular in the form of in the form of grass. One of the main
oilseeds is sunflower, the volume of which cultivation is growing year on year. Over the past
ten years, including 2020, the total area under sunflower increased from 453,3 thou hectares
to 6224,3 thou hectares, i.e. by 37,3%, while the volume of seed production for this period
increased by 46,6%.
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It is known that sunflower cultivation has a certain impact on soils, in particular, one of the
negative consequences is their depletion and contamination with heavy metals due to mineral
fertilisation, which creates certain problems with the quality of seeds and vegetative mass of this
crop.

The main sources of heavy metals in the environment are human activities. These include:
high temperature processes with industrial emissions; wastewater discharges; removal of heavy
metals from metallurgical plants by water and air flows; and the constant application of high
doses of organic and mineral fertilisers and pesticides containing heavy metal impurities.

The intensity of accumulation of heavy metals by vegetative mass was studied. of heavy
metals by the vegetative mass (stem and leaf mass) of sunflower during the intensity of heavy
metal accumulation by sunflower vegetative mass (stem and leaf mass) during the cultivation of
this crop on grey forest soils in the Right-Bank.

It was found that the content of Pb in grey Pb — 1,57 mg/kg, and Cd — 0,09 mg/kg in grey
forest soils. 0,09 mg/kg, there is an excess of the maximum permissible concentrations, which are
0,5 mg/kg and 0,1 mg/kg, respectively, in the stem mass of sunflower.

1t was found that the content and coefficients of accumulation and hazard of Pb and Cd in the
leaf mass were high compared to the stem mass.

Thus, according to the results of the study the higher content, accumulation coefficient and
hazard factor of Pb and Cd in sunflower leaf mass by 1,12 times and 2,23 times, 1,13 times and
2,29 times and 1,12 times and 2,23 times compared to the stem mass of this crop.

The results of research on the intensity of heavy metal accumulation by vegetative mass
showed exceeding the maximum permissible content in the stem mass of Pb by 2,5 times and
Cd by 1,3 times, and leaf mass of Pb, Cd, and Cu by 2,8 times, 2,9 times, and 1,06 times times,
respectively. The content of Zn in stem and leaf mass was below the maximum permissible
concentrations by 2,3 and 7,4 times, respectively. A lower content of 1,41 times lower content of
copper than the MPC was found in the stem mass by 1,41 times.

Key words: sunflower, dose of mineral fertilisers, soil, heavy metals, grey forest soils,
pollution.

IMocranoBka mpoo6semu. TexHOTeHHA NiSUTBHICTh HACEICHHS IMPU3BEIa 0 3p0OCTa-
I04OTO PiBHA 3a0pyAHEHHS HAaBKOJIUIIHBOTO CEPEJOBUINA PI3HUMHU TOKCUKAHTAMU CEpPesl
SIKMX BaKKI METalll 3aliMarOTh MPOBIiTHE MicIle. 3a pe3ysIbTaTaMu JOCHTiIKESHb ITPOBiI-
HHUX HayKOBUX yCTaHOB B YkpaiHi Ot 20% IpYHTIB CLIbCEKOTOCIIONAPCHKOTO PU3HA-
YeHHs 3a0pyAHeH1 BaXkuMu MeTanamiu [1, c¢. 11; 5, c. 67]. Cepen 0OCHOBHHX JIKepeln
HAQ/IXOJKCHHS BaKKUX METAJIB Y HaBKOJHUIIHE CEPEIOBUINE HEOOXITHO BUIUTUTH TIPO-
MUCJIOBICTbh, IHTCHCU(]IKALII0 Tady3i POCIHHHHULTBA Ta aBTOTPAHCIIOPT, BiAX0oqu ypba-
Hi30BaHHUX TepUTOPii Ta iHmI. OcTaHHIM 4acoM B 3B’SI3Ky 3 IPOBEACHHSIM BOEHHUX Ail
B YKpaiHi KUIBKICTh I'PYHTIB 3a0pYTHCHHX BOXKKHMHU METaJIaMH CYTTEBO ITiIBUIYETHCS
BHACJIiJOK po3puBYy BUOyXoBUX peuoBHH [1, c. 12; 11, c. 219].

INToTpamsioun B IpyHT BaXKKi METaNH AKi 1epeOyBatoTh y pO3UMHEHOMY CTaHi BKIIIO-
YaIOThCS B KOJIOOOIT MEPEMINTYIOTHCS B POCIHHU Ta X MPOAYKIIIIO CYTTEBO 3HHKYHOUH
ix sKicTh Ta Oe3neKy. BukopucTaHHsS POCIUHHOI CHUPOBHHU SIK MIPOIYKTIB MEPEPOOKH
HaciHHS (LIPOT) TaK i IX BEreTaTMBHOI MAacH y >KUBJICHHI TBapUH BUKINKAE HAKOIH-
YEeHHS WX TOKCUKAHTIB y MPOAYKIII0 TBAPUHHHUIITBA BUKOPUCTAHHS SKOi B XapuyBaHHI
HACEJICHHS MOXKE BUKJIMKATH IIUTY HH3KY 3aXBOPIOBAHb.

Ha croropHimnHiii yac 4iTKO BCTAHOBJICHHH B3a€MO3B’SI30K MiXK PiBHEM 3aXBOPIO-
BaHHS HACENICHHS Ta IHTCHCHUBHICTIO 3a0pYIHEHHS Xap4OBOi CHPOBHHU TOKCHKAHTaMHU
B TIM YHCIIi 1 BaXXKUMHU MeTanami [2, ¢. 163; 6, c. 195].

3a TakuxX yMOB € BOKJIMBHUM KOHTPOJb 32 MITpaIli€l0 BaXKUX METAJIB B CHUCTEMIi
TPYHT-POCIIMHH Ta IX MPOMYKIis I MIPOTHO30BAHOTO HATXOMKCHHS IIMX TOKCHKAHTIB
B CHCTEMi IPYHT-IIPOAYKIIS POCIHH-IIPOAYKIsI TBAPHH-TIPOAYKIIisI XapuyBaHHsI-Opra-
Hi3M JIIOIUHH.

AHaji3 ocTaHHiX gociimkeHb i myOuikamiil. B ocraHHI &ekinbka OecATHPIYb
Ha TepeHax BiHHUYYHMHU MIMPOKOTO BUPOINYBaHHs HaOyBae COHSINHHK. [IpakTuka
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MoKa3ye, M0 TUIOIII i/l MOCIBH COHSIIHUKY 3 POKY B PiK 3pOCTalOTh i3-32 HIMPOKOTO
MIOMTUATY Ha OJIEPKaHYy i3 i€l KYJIbTYpU CUPOBHHH.

OCHOBHOIO IIIHHICTIO COHSIIIHUKY € HACIHHS SIKE€ € CUPOBHMHOIO JUIsI BUPOOHUIITBA
OJTii a TaKoX OJIep>KaHHsI BHACHIJIOK 11 BAPOOHUIITBA LIPOTY.

BuponiyBaHHs COHAMHUKY B YKpaiHi IpUBaOIIOE BUPOOHUKIB BUCOKOIO PEHTA0ECIh-
HICTIO floro BUpoOHUITBa ska 3a nepiog 1990-2018 poxu xonuBanacs Bin 18.4% no
236.5% [3; 12, c. 43].

B consmiankoBoMy HaciHHI MicTHThCS 10 50% omii, sika MicTUTB 10 27% ByIJIeBO-
niB, 10 2% ¢ituny Ta 10 2% XaoporeHoBoi KUCIOTH. OKpIM IILOTO B COHSIITHUKOBIH
oJlii BUSIBJICHI JyOWJIbHI pEYOBUHH, OPTaHiuHI KUCIIOTH, GTOp, HOJ, KalbIlii, MarHiid,
3aitizo Ta BiTamiau rpynu A, D i E. B coHsIIHUKOBIN 0J1ii BUSBIIEHA HAWBUINA KiJTBKICTh
BiTaMiny E, 30kpema BcTaHOBIIEHO, 110 B 0J1ii MicTUThCA B 12 pa3iB Oinbuie Bitaminy E
MOPIBHSAHO 3 OJINBKOBOIO 0JIi€f0. TOOTO COHAIIHMKOBA OJIisi MA€ BUCOKI XapdOBi SKOCTI.
OKpiM IIbOTO COHSIIHUKOBA OJisl XapaKTEPU3YETHCS TIEBHUMH JTiKyBaJIbHIMH BJIaCTH-
BOCTSIMU. 30KpeMa 11 HIUPOKO BUKOPUCTOBYIOTh MPH JIIKYBaHHI XPOHIYHHUX 3aXBOPIOBaH-
HSIX BHYTPIIIHIX opraHiB [4, c. 25; 13, c. 67].

OxpiM 0J1i1 BUCOKY IIIHHICTB JUIS TBAPHHHHUIITBA MPEJICTABISIOTh B1IXOIH TIEPEPOOKH
HaCiHHS — Makyxa. BcTaHoBIeHO, 1110 10 CKJIaay MaKyXu BXOISATh 110 42% mnepeTpasie-
HOTO MpOTeiHy, 10 22% 6e3a30TUCTUX eKCTPAaTHUBHUX PEUOBHH, 10 7% xwupy, 10 14%
KJIITKOBHHU Ta 10 6.8% 301H.

BereratuBHa Maca COHSIIHUKY BHUKOPHUCTOBYETbCS B TBAPUHHUITBI 30KpeMa
y TOAIBIII BEJIMKOI POTaToi Xymnoou Ta oBerpb [3].

B xommkax COHSIIHUKY BUSBIEHO 10 9.9% mpoteiny, 1o 6.9% xupy, no 54.7%
6€3a30TUCTUX EKCTPAaTUBHUX PEUOBUH Ta 10 17.7% KIIITKOBHUHHU.

BUKOPHCTOBYIOTH COHSIITHUK y BHTTISA/I BET€TaTUBHOI MacH 1 SIK 3€JICHI KOPMH, JJaHa
KyJIBTypa Moke c(hopMyBatH 3 omHoro rekrapy 1o 600 menTHepiB 3emeHoi Macu. Cuioc,
BUTOTOBJICHUH 3 BETETATUBHOI MacH COHSLIHMKY, MICTHUTH 13 pO3paxyHKy Ha 1 Kr 10
15 rpam nipoteiny, 10 0.4 rpam kaiblIiito, 10 0.28 rpam dpocdopy Ta 10 25.8 MT KapOTHHY.

PesynbraTn mocaimxkens. [HTeHcHpikaris 3emiuepodcTBa cepenl HU3KH ITO3UTHB-
HHUX PEe3yJbTaTiB BUKJIMKAIA Psii HETaTUBHUX HACTIIKIB 30KpeMa IOCHIMIA TEXHOTEH-
HUH BIUIUB Ha I'PYyHTH Ta SKICTh BUPOOIEHOT IPOAYKIIil pOCIMHHHUITBA. 32 TAKMX YMOB
MOCTAa€ MUTAHHS Yy MPOBEJEHHI MOHITOPUHIY TPaHCIOKALii TOKCHKAHTIB B CHUCTEMI
IPYHT — POCIUHA JUI IPOTHO30BAHOTO X HAJAXOMKCHHS B POCIUHHUIIBKY MPOIYKIIitO.

AHaJi3 THTCHCUBHOCTI 3a0pyHEHHS CIpOTO JIICOBOTO IPYHTY BaKKUMH METallaMH
(Puc. 1) noka3as, 1110 epeBUILIEHb TPAHUYHO JOITYCTUMUX KOHIeHTpalii o Pb,Cd, Zn
Ta Cu He BUSBIIEHO.

3okpema Bmict Pb,Cd, Zn Ta Cu y rpyHTi OyB HHKYHM 3a IPaHUYHO JIOIYCTHMI PiBHI
y 3.8 pasu, 7,7 pa3uy, 6,8 pazu Ta 4,1 pa3u BigIOBiTHO.

PesynpraTn mociikeHb 3 BUBUEHHSI IHTEHCHBHOCTI HAKOIMYEHHS BAKKHUX MeETa-
JB BeretaTuBHOI Macor (Puc. 2) mokasanu mepeBUINECHHS TPAaHWUYHO JOIYCTHMOTO
BMICTY y cTeOnoBiit Maci Pb y 2,5 pasu a Cd y 1,3 pa3u, Ta nuctkoBiii maci Pb,Cd, Ta
Cuy 2,8 pa3y, 2,9 pazu i 1,06 pazu BignosigHo. Bmict Zn y cTeOn0Bi# 1 IUCTKOBIN Maci
OyB HWKYMIA 32 TPAHWYHO JOITyCTUMI KOHIIEHTpaIii y 2,3 pasu i 7,4 pu3u BiIIOBITHO.
Huxuwnii Bmict y 1,41 pasu mizi 3a ['JIK BusiBieno y cre6nosiit maci y 1,41 pasu.

Buseneno, mo y nucroBiii maci Bmict Pb,Cd, Ta Cu Oy BummMm y 1,12 pasm,
2,23 pa3u Ta 1,5 pa3u BIAMOBIIHO, MOPIBHIHO 3 CTEOJOBOIO Macor0. BMicT Zn HaBmaku
OyB HIDKYUM Yy JIUCTKOBiH Maci y 3,2 pa3u HOPIBHSHO 31 CTEOI0BOIO MacoIo.
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B QaKkTMYHA KOHLEHTpaLia y FpyHTi B [paHUYHO AONYCTUMI PiBHI

BMICT BAXKUX META/IIB

BAXKI META/TN

Puc. 1. Inmencusnicmo 3a0pyOHeHHA TPYHMIB BAXHCKUMU MEMANAMU, Me/Ke

EIOK B ®aKTUYHMI BMICT B cTebN0BIN maci B PaKTUYHUIA BMICT B INCTKOBIW maci

BMICT BAXKUX META/1IB

PB cDh ZN cu
BAXKI METATN

Puc. 2. Inmencusnicmo 3a6pyOHeHHs. 6e2emMAamueHOl MACU COHSUHUKY
BANICKUMU MEMATAMU

B pesynbrari mpoBeeHUX JOCHTIHKEHb BCTAHOBIICHO, IO KOS(II[iEHT HAKOTUYCHHS
y cTeOnoBiit Maci ckinanas ceunIo 0,8, Cd— 1,4, Zn— 6,3, Cu—9,7, Tozi SK y TUCTKOBIH
Maci BMICT IIMX BOXKHX MeTaliB OyB y Mexax 0,9, 3,2, 1,9 ta 14,5 BianoBiaHo. koedi-
nient HakonuueHus Pb,Cd, Ta Cu y muctkoBiit maci OyB BummM y 1,13 paswu, 2,29 pazu
Ta 1,5 pasu BigNOBITHO MOPIBHSAHO 3 cTe0I0BOIO Macor. KoedilieHT HakomM4YeHHs Zn
y JMCTKOBIi Maci BUSABUBCS HIKYMM Yy 3,3 pa3u HOPIBHIHO 3 CTEOIOBOIO MacoIo.
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Tabmuis 1
KoedinieHT HaKonM4YeHHsI Ba)KKUX MeTaJiB
BEreTaTuBHOK) MaCOK COHSINIHUKY, MI'/KT
Creb10Ba Maca JlucTkoBa Maca
% E dakTH4HA Kg:z:{?;;_ Koeginient | dakTuyHa K:)I;alll:lp:;;' Koedgiumient
@ 2| KoHuenTpa- wist y cTe6a0- HAKOIIEH- | KOHIEHTPA- | | ;o ¥ MHCTKO- HAKONHU-
ist B rPyHTI Biii maci HA Lisl B rPyHTI Biii maci YeHHsI
Pb 1,57 1,25 0,80 1,57 1,4 0,9
Cd 0,09 0,13 1,4 0,09 0,29 32
Zn 3,37 21,4 6,3 3,37 6,7 1,9
Cu 0,73 7,1 9,7 0,73 10,6 14,5
Tabmuns 2
KoedimieHT HeGe3meKkn BaKKUX METAJIB Yy BereTaTuBHii Maci COHSIITHNKY
CredioBa Maca JlucTkoBa Maca

Baskii CI)aRTm{a' Koedinient (DaKTmm. Koedinient
O etinanti wa | medeamen |1 it | "eoeomess

Pb 0,5 1,25 2,5 0,5 1,4 2,8

Cd 0,1 0,13 1,4 0,1 0,29 2,9

Zn 50 21,4 0,4 50 6,7 0,13

Cu 10 7,1 0,71 10 10,6 1,06

AHaJ1i3 pe3yybTariB JOCTIKeHb Ta0l. 2 ToKa3aB, 1110 KoedimienTt Heobesneku Pb, Cd
Ta Cu nepeBHIlyBaB TpaHUYHY MEXY sika ckinazgae 1,0.

3okpema KoedinieHT Hebe3nekn y cTe0noBiif Maci OyB BHILMM 33 TPaHHYHY MEXY TI0
Pb 2,5 pa3u, Cd— 1,3 pasuta Cuy 7,1 pa3u Toxi K y JIUCTKOBIH Maci y 2,8 pasu, 2,9 pazu
Ta 1,06 pa3u BianoBigHO. KoedinieHT Hebe3neku Cu OyB HIKYUM Yy 2,5 pa3u y cTeOIoBiH
Maci Ta 7,7 pa3u y JIMCTKOBiH Maci MOPiBHSHO 3 TPaHUYHUM MOKa3HUKOM 1,0.

BcranoBineHo, 1110 y TUCTKOBI# Maci koedirrieHT Hebesneku Pb, Cd Ta Cu OyB BUIITIM
y 1,12 pa3m, 2,23 pa3u ta 1,5 pa3u nopiBHIHO 3 CTEOIOBOIO MaCOIO.

BucHoBKH. 32 BUPOIITYBaHHS COHSIIHUKY Ha CIPHX JIICOBUX IPYHTax 3 BMicToM Pb —
1,57 mr/kr i Cd — 0,09 Mr/Kr ciocTepira€Thesi BACOKHHA KOe(IIieHT X HAKOIMMUCHHS Ta
MIEPEBUIICHHS TPAHUYHO JOMYCTHUMOT KOHIIEHTPaLii IUX TOKCUKAHTIB y CTeONOBii Maci
y 2,5 pasu i 1,3 pas3u Ta y nmuctkoBiit Maci y 2,8 pasu i 2,9 pasu BinnmosigHo. B mucr-
KOBIM Maci COHSIIIHUKY BHSBJICHO BHIMEA BMicT Pb y 1,12 pasu, Cd y 2,23 pasu ta Cu
y 1,5 pa3u a Zn Hux4ue y 3,2 pasu NOPIBHSIHO 3 CTEOIOBOIO MACOIO.

BpaxoByroun Bucokuii piBeHb BuHeceHHs Pb Ta Cd 3 BeretaruBHOIO Macoro 0akaHO
III0 CHPOBUHY IiCIIsl 0OMOJIOTY HACIHHS BUAAJIHTH 3 MOJSI 3 IOAAIBIINM ii 3aXOpOHEH-
HSIM, 1110 JACTh MOXKJIMBICTh 3HU3UTH PIBEHb PyXOMUX (POPM IIMX TOKCUKAHTIB Y IpyHTaX
CLITBCBKOTOCIIOAAPCHKOTO TPU3HAYCHHS.
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AOCNIAXEHHA TAKCOHOMIYHUX, MOP®ONOI4YHUX
TA BIOJIOIO-EKOJIOIN4YHUX OCOBJIMBOCTEU BUAIB
AJ'IbI'III/ICbKOj ®JN1IOPU ANA CTBOPEHHA NMPOEKTHUX
NMPOMO3NLUIN BITALLTYBAHHA KAM’AHUCTUX CALIB

MoHapx B.B. — k.c.-2.H.,

cmapuwull suknaday kaghedpu 1icoeo2o ma cadogo-napkosoeo 2ocriodapcmea,
BiHHUUbKUl HauioHanbHUl agpapHuUl yHieepcumem

OnnakaHcbka A.B. — acucmeHm kaghedpu bomaHiku, 2eHemuKu ma 3axucmy poC/iuH,
BiHHUYbKUU HauioHanbHUl azpapHull yHigepcumem

3a pezynomamamu 0ocniodceHb 0N GIAUMYBAHHS KAM SIHUCMOL 2ipku 6y10 nidibpano
20 sudie pociun. 3 Hux — 85% 6udis € inmpodykosanumu, a 15% — ouxopocmyuumu pociuHamu
Tooinns. Oxapakmepuzo08ano, wo NPUPOOHUM APeanrom NOXOONCEHHS OOCTIOHNCYBAHUX POCIUH €
Kumaii, HAnonis, Kopes, Azis, Cubip, Hanexuii Cxio, Ykpaina, barkanu. Ilepesasicna wacmuna
iHmpooyyenmis noxooums i3 Iieniunoi Amepuku, €sponu ma Kaexaszy. Busnaueno, wo 6ci nioi-
bpani iHmpooyyenmu 0obpe pocmyms ma po3eusaromuvcs 6 ymoeax Iloodinna. JJoseoeno, uo
Kam anucma 2ipka Oyoe mamu npusadIusuti 0ekopamueHuu 6uenid y 6y0b-AKull ce3oH, AKuo
NPAasuIbHO posmauiyeamu Ha Hitl pocaunu. I1ioibpanuii acopmumenm pociun 3aoe3neuyc ysi-
MIHHA KamM SHUCMOT 2ipKu, NOYUHAIOYY 3 MPemboi 0eKaou J0moz20 i 3a6epuyionu 8 oCmanHio
odexady sicoemusi. Kam’snucmi caou € oOHumMu 3 HaubLbul mpyoOOMICMKUX aie 6 moil dce uac
HaunonyispHiuux 8udie ma enemeHmis oQopmients OLAHKY. 3anponoHoeano 06a 1aHowag-
MHI BPOCKMU O GNAWUMYBAHHIO KAM SHUCTUX CAOI8 3 BUKOPUCAHHAM PEKOMEHO0BAH020 ACOD-
MUMEHmMy IHMPOOYKOBAHUX MA OUKOPOCTHYNUX DOCAUH. [[Na NPOEKMY anbniHapiio nponoHyeEMo
suxkopucmamu.: KusumbHux 2opusonmanvhutl (Cotoneaster horizontalis), ouumox 36uyatinuii
(Hylotelephium telephium syn. Sedum telephium), kocmpuys cuza (Festuca glauca), cocna Beii-
mymosa (Pinus strobus), opayena (Dracaena), cocna cipcwvka (Pinus mugo), snuna konoua (Picea
pungens), snigeys 3euuainui, mys Cmapaeo (Thuja occidentalis Smaragd), cnipesi snonceka
(Spiraea japonica), nasanoa sysvronucma (Lavandula angustifolia Mill). Obaamisxoro darnoi kom-
no3uyii cmanyms Kameni 6 NOEOAHHI 3 8YTUYHUMU CEIMUNbHUKAMU. [ NPOEKMY POKapito pexo-
MEHO0BAHO SUKOPUCATNU MAKULL ACOPMUMEHM POCIun: Mickanmyc kumaticokutl (Miscanthus
sinensis Strictus), miononanu 2iopuoni (Tulipa % hibrida hort.), gopzuyia (Forsythia), napyuc
sysvronucmutl (Narcissus angustifolius subsp. Radiiflorus), copmensis wuporxonucma (Endless
Summerm), xocma xeunsicma (Hosta Undulata), kpoxycu eecusni (Crocus), ipucu cubipcoki.
Jo2ns10 3a kam sHucmum cadom 3 00HIel cmoporu 0yxce npocmull i nepedbauace pe2yisipHe euod-
JIeHHS 318 S1020 CYYBIMMA, PUXTIEHHS 2PYHIMY HABKONO POCIUH | 8 MO Jice HAC BANCTUBUM € KOH-
Mponb 3a i0CYMHICMIO HA POCTUHAX X80POO Ma WKIOHUKIE. Baxciusum € pezynapHe UOdIeHHs
6yp 'snie. L mipa 003601ums yoesneuumu poCciuHu Kam sSHUCMO20 cady 610 HebaNCano2o cycio-
cmea 3 Oyp ‘anamu. Ilepesasicna 6inbuiicms 6Udi6 POCIUH KAM SIHUCMO20 cAdy € He8UOALTUBUMU
Ma HeaUMO2TUBUMU 00 NIOIHCUBTICHHSL.

Knrwuoei cnosa: cao, keimuuk, impodyyenm, Qiopa, ysiminHs, arbninapiti, pokapii.

Monarkh V.V., Oplakanska A.B. Study of taxonomic, morphological, biological and
ecological features of alpine flora species to create design proposals for rocky gardens

The creation of an alpine slide is now very popular and profitable. It is not surprising, because
it successfully decorates any plot, or even can become the center of the entire composition.
Most slides are created for decorative purposes, so it is very important for the composition to
look naturally, and harmoniously fit into the surrounding landscape. It is necessary to take into
account a number of requirements, such as illumination of the territory, relief, exposure of slopes,
as well as the nature of the environment. It has been characterized that the natural range of
origin of the studied plants is: China, Japan, Korea, Asia, Siberia, the Far East, Ukraine, the
Balkans, etc. The bulk of the introducents come from North America, Europe and the Caucasus.
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It is determined that all selected introducents grow well and develop in conditions of Podillya.
The assortment of plants provides the flowering of a rocky slide, starting from the third decade of
February and completing in the last decade of October.

According to the results of the research, 20 species of plants were selected for the rocky hill.
Of these, 85% are introduced species and 15% are wild plants of Podillia. It was characterized
that the natural habitat of the studied plants is: China, Japan, Korea, Asia, Siberia, the Far East,
Ukraine, and the Balkans. The vast majority of introductions come from North America, Europe,
and the Caucasus.

1t is determined that all the selected introductions grow and develop well in the conditions
of Podillia. It is proved that the rocky hill will have an attractive decorative appearance in any
season if the plants are properly arranged on it. The selected assortment of plants ensures the

flowering of the rocky hill, starting in the third decade of February and ending in the last decade
of October.

Rocky gardens are one of the most labor-intensive but at the same time the most popular types
and elements of site design. We offer two landscape projects for rock gardens using the recommended
range of introduced and wild plants. Caring for a rocky garden is very simple and involves regular
removal of wilted inflorescences, loosening the soil around the plants, and at the same time, it is
important to control the absence of diseases and pests on the plants. Regular weed removal is also
important. This measure will protect rock garden plants from unwanted proximity to weeds. The
vast majority of rock garden plant species are unpretentious and undemanding to fertilization.

Key words: garden, flower garden, introducer, flora, flowering, rockery, rockery.

IlocTanoBka npo6jaemMu. B cbOrofHImIHIX YMOBaxX pPO3BUTKY CaJl0BO-IIAPKOBOTO
TOCIONAPCTBA HA/I3BHYANHO MOIMYJISIPHAM Ta MPUOYTKOBUM TaK i 3aJIMIIAE€THCS OOJIAII-
TyBaHHA Ha INPHUBATHUX Ta TPOMAICHKHUX IUITHKAX pPOKapiiB abo anbmiHapiiB, sKi
y 3araJbHOMY Ha3HMBAaIOTh KaM STHHUCTHMH cagami. Lli cygacHi KOMIO3HUIIT BAAIO MpH-
KpacsTh Oynb-sSKkui JaHamadT, a00 MOXKYTh CTaTH IICHTPOM YCi€i Mmel3aHOi KapTHHU
3arajyoM. 3HaYHy YacTHHY KaM SHACTHX CaliB BIAIITOBYIOTH y NEKOPAaTUBHHUX IIJIIX.
[Tpu oMy BaxIIMBO, 1100 JTaHIIIa()THA KOMITO3UITIS Majia IPUPOIHIA BUTIISI i TapMO-
HIHO BIUCYBAJIaCh Y HABKOJHMIITHE IPUPOAHE cepenoBuine [1, c. 164].

ITpu cTBOpeHHI TaKUX JaHANIA(THUX KOMITO3MLIN BapTO BPaxOBYBaTH psil BUMOT
cepen SIKMX: XapaKTep HaBKOJIMIIHBOTO CEPEIOBHUINA, PElbed, OCBITIEHICTh TepUTOPIi
Ta ekcrno3unio cxuiiB. Ha nymxy Garateox maHgmadTHUX Tu3aiiHepiB came Kam si-
HUCTI caJyl € 1 MOXYTh CTaTH HaWMpUBaOMUBIIMMU 00’ekTaMu caaiB. [IpaBuibHe Ta
rapMOHIYHE MO€JHAHHS KaMiHHA, peTeNIbHUM Mif0ip KBITKOBUX YrpymyBaHb i JAeKopa-
TUBHO-JIUCTSHHUX POCIIMH FapaHTOBAaHO OyIb-sKe MICIIEe caly IepETBOPSATh HA KPACUBUI
KyTOYOK mpupoau [2, c. 32].

AHaJji3 octaHHix my6Jikaniii. Sk CTBEp/PKYIOTh aBTOPH CIICIIaIi30BaHOI JiTepa-
TYpH aJbIIIHAPISIMA BAPTO HA3UBATH HEBEJIMKI KaM’ STHUCTI KBITHUKH 3 BUKOPUCTaHHIM
aJpIMiCEKUX pocsivH. ToOTO, HIe TON KaM’SHUCTHH cajl, JIe POCTYTh BUKITFOUHO aJlb-
MIACHKI 1 CyOanmbIiiichKi POCITMHNA MOXKE Ha3UBaTHCA anbIliHapieM [3, c. 455; 4, c. 43; 5].

Caj y sSIKOMY MOEHYIOTHCS KBITKOBI KOMITO3UIII1 i KAMIHHSI HA3UBAETHCS POKAPIEM.
Po3mipu Takoro camy, 3a3Bu4ail HeBENUKi. A 1€, poKapii Ma€ BaXKJIMBY BiIMiHHY PHCY,
o0 He ITyTaTH 3 ajblliHAPIsIMH, — 1€ PO3MIIIEHHS Ha PIBHHUHI 1 BUKOPUCTAaHHS Oyab-
SIKOTO aCOPTUMEHTY pOCIIuHH [6, c. 74; 7, c. 75].

Kam’stHUCTI cafy € oHUMY 3 HaWOIBII TPYIOMICTKHX aJie B TOW XKe Yac Haumormy-
JISIPHIIIAX BUJIIB Ta €JIEMEHTIB OQOPMIICHHS MUIAHKHU. J[JIs IOYaTKy mepes BIaIiTyBaH-
HAM iX HEOOXiJTHO JIETaJIbHO CIUTAHYBATH 1 BIAJIO MiAiOpaTH Miciie JUTs pO3MINCHHS Ha
JIUIHI. JleTambHO TpOayMYIOUH BCl HIOAHCH, BapTO MaM’sATaTd PO MOTPeOH POCIHH
MIPY CTBOPEHHI CHEeiaTbHAX MiCIb sl caiiHas. OKpiM TOTO, KaMiHHS, 10 BHKOPHUCTO-
BYIOTB JUTs1 OyiBHUIITBA JIBIIIHAPIiB UM POKapiiB MOBUHHO OyTH OJHOPITHIMH 32 CTPYK-
Typoro 1 konbopoM. He pansTh BUKOPHCTOBYBATH JIBi 1 OiNIbIIIE MOPiJ 0Apa3y, OCKiIBKH
ToAi JaHImadTHA KOMIIO3HUIis OyJie BUTIISIATH 3aHaTO MTY4HO [8, ¢. 142; 9, c. 185].
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MeTonuka gocaifskenb. [Ipyu BramTyBaHHI KaM’STHUCTHUX CaJliB BUKOPUCTOBYBAJIN
METOJUKY IOJIbOBUX JA0CHiKeHb. [loap0BHUMHU poboTamu Oyio nepeadadeHo miadip Ta
PO3MITKY MiCIlsl BIAINTYBaHHS KaM’ SHUCTOTO cajy, OyHiBHUIITBO aJbIIiHCHKOI TipKH,
po0OTH 3 MOCAAKK Ta AOTIISAY 3a POCINHAMHU.

CrarioHapHe BUBYCHHS ITUTaHb OyAIBHHIITBA Ta MiI00PY aCOPTUMEHTY POCIHH IS
BIIAIIITYBaHHS KaM SHUCTHX CalliB MPOBOIWIN 33 JOMOMOTOKO JIITEPaTypHUX JIKEped.
VY pesyabrari poboTH OynO BHBYCHO MPHUHIMIU BIAIITYBaHHS KaM STHHUCTHUX CaJiB,
ICTOPHYHI aCIIeKTH CTBOPEHHS Ta 0COOJIIMBOCTI BHJIIB allbIIHCHKUX pociuH. Ha ocHOBI
pe3yIbTaTiB OJepPIKAHKUX MIPH MPOBEACHHI MOJBOBUX JOCIIIB Ta CIIOCTEPEIKEHD MIPOBO-
JuIach KaMepaiabHa 00poOKa JaHHX.

Pe3yabraTn nociailzkeHb. AHAN3yIOYd aCOPTUMEHT POCIWH JJIs KaM’ sTHUCTHX
cazaiB Oyno obpaHo 20 peKOMEHIOBAaHMX BHIB, SKi BiJI3HAYAIOTHCS BUCOKHUMH JEKO-
PaTUBHUMH MOKa3HUKaMU Ta 0i0J0T0-eKOJOTIYHMMHU OCOOMMBOCTAMHU. BcTanorneHo,
mo 15% cepen peKOMEHIOBAHOTO AaCOPTUMEHTY CTaHOBIIATH iIHTPOIYIICHTH, sIKi 100pe
pOCTYTh Ta PO3BHBaIOTHCS B yMoBax [lonims. Pemty — 85% cTaHOBIATH AUKOPOCTYHi
Buau (puc. 1).

= Tumnooveonraui = TTurxonncmui

Puc. 1. Po3nodin pociun npu e1aumysanti Kam sSsHUCmoi ipku

Hoicepeno: cghopmosano 3a pezynomamamu 81ACHUX OOCHIONCEHD

Jlist kKaM’SIHUCTHX CaliB IPOIIOHY€EThCS BUKOPUCTOBYBATH IHTPOAYKOBAHI TpaB’ sHU-
cti pocnunum (Tabi. 1) cepen skux [eiixepa Bonocucta (Heuchera villosa), Koctpuiis
cuza (Festuca glauca), Ounurok Oimuii (Sedum album), ®nokc mmwmonoxiouuii (Phlox
subulata), Kpoxyc Becusinuii ( Crocus vernus) Ta 6arato iHIIMX POCIHH i3 TIO3HAYEH-
HSM 1X TIPUPOIHBOTO apeainy nomupeHHs (Tadmwis 1).

Bapro BiaMiTHTH, IO AN KaM’SHUCTUX CaliB TaKOX PEKOMEHIOBAHO OOMpaTH
IHTPOAYKOBaHI JIEPEeB’SIHUCTI POCINHHU, SK HANPUKIAJ] KU3WIBHUK TOPU30HTAIBHHUN
(Cotoneaster Horizontalis) Ta TMKOPOCTYYi BUAHM POCIHH, JUTS TIPUKIAIY MiICHIKHUK
oinocuikuuit (Galanthus nivalis) apeanom pormpeHHs skoro € [IpaBodepexHuuit Jlico-
cremn, [lepeaxapnarts, Kapnaru (tadm. 2).

Hwxye mponoHyroThes JIaHAMAPTHI TPOEKTH (pUC. 2, puc. 3) MO BJIANITYBAHHIO
KaM’SIHUCTUX CaliB 3 BHKOPHCTAHHSIM 3alPOIIOHOBAHOTO ACOPTUMEHTY IHTPOIYKOBa-
HHUX Ta JUKOPOCTYYHX POCTHH. [l MEepIIoro mpoekTy Kam’sSHECTOTO caxy MpPOIMOHY-
€MO BUKOPHCTATH HACTYIHI BUIW POCIHH: KU3WIBHUK TOPU3OHTAIBHUN, OUUTOK 3BH-
YaHUA, KOCTPUIS CU3a, COCHA BeiliMyToBa, mpareHa, COCHa TipcbKa, sUTHHA KOJoYa,
sITiBeNb 3BUYAHMN, Tys CMmapars, cripes SOHChKa, TaBaH/a By3bKkonucTa. OOmsaMiB-
KOO JTaHOT KOMIIO3HIIIi CTAaHyTh KaMEHI B TIO€TaHH1 3 BYJUYHUMU CBITHIHHHUKAMU.
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Tabmuis 1

PexomengoBaHuii aCOPTUMEHT iHTPOAYKOBAHUX TPaB’IHUCTUX POCIHH
JJIS1 KaM’STHUCTHX CadiB

Ne YkpaiHcbKa Ta JIAaTHHCbKA HA3Ba
n/n POCTUHHA

Apean nowupennsa
y npupooi

1 |Teiixepa Bonocucta Heuchera villosa

CHIA

I'epanp BennkoxopeHeBuiHa

[liBgenHa €pporna

2 . .
Geranium macrorrhizu
3 Kocrpuus cuza Festuca glauca Lentpanbha €Bporna,
Kagkas, Ykpaina
4 Mamnxetka M’ sika Alchemilla mollis 3axingHa A3is, Cxinna €spomna
Ouurok Oinuit Sedum album 3axingHa €Bporna,
5 .
KaBkaz, Maina A3is
6 | Ouuroxk ribpunuuii Sedum hybridum Cepenns Asis
7 Porosuk bibepmreiina Kpum, Ykpaina
Cerastium biebersteinii
] Dr1oKC MIUIONOIOHMI [liBHiuHa AMepuKka

Phlox subulata

9 | bapxarmi posnori Tugetes erecta

Awmepuka

10 Enmmonsuis Kanidopaiiiceka
Eschscholzia californica

IliBHiuHa AMepuxa

JlanTaHa munoBara

1 ‘Fabiola’ Lantana camara ‘Fabiola’

entpanpua ta [TiBneHHa
Amepuka

12 |Yopuymka nociBHa Nigella sativa

IliBgenna €ppona i [TliBHiuHa AMepHKa

13 |Kpokyc Becusnuit Crocus vernus

Maina Asis, Kaskas,bankanu

14 Hapuuc By3skonucTuil
Narcissus angustifolius

Vkpainceki Kapnaru

15 Tronbnan kapaukoBuil Tulipa humilis

Kagkas,
IliBnenno-3axigHa A3is

Hoicepeno: cghopmosano Ha 0CHOBE 81ACHUX QOCHIONCEHD

Tabmursa 2
PexoMeHn10BaHUIi ACOPTUMEHT POCJIUH JJI KaM’SIHUCTHX CaliB
InTponyxoBaHni .
Ne poiy . Ykpaincbka Apean nowupennsn
YH AUKOPOCTYYi .
n/m Ta JJATHHCHKA HA3BA POCJMHH y npupooi
BU/IH POCJIUH
1 InTponykoBaHi Kusunsauk ['opuzonranbHuit Kurait
JlepeB’ STHUCTI (Cotoneaster Horizontalis)
2 pOCTHHA Cipes sinoHcska ‘JlitnlIpinnec’ Snonis, Kutait, Kopes
(Spiraea japonica LittlePrincess’)
3 Jukopoctydi Iepcray Gimmit Jlicocren Ta Iomices
POCTHHA (Potentilla alba) VYkpainu
4 O4YUTOK 3BUYANHHI Jlicoctemn, ITomiccs, Cren
(Sedum telephium) VYkpainu
TincHiXHUK O1TOCHIXHUN IIpaBoGepexuuii Jlicocrer,
5 (Galanthus nivalis) [epenxapnarrs,
Kapnaru

IDicepeno: cgpopmosaro Ha OCHOBI 81ACHUX OOCTIONHCEHD
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Puc. 2. Ilpoexm anvninapiio

1 — Kusunbnux eopuzonmanvuuil; 2 — Ouumox 3euuaunuti;, 3 — Kocmpuysa cusa;
4 — Cocna Betimymosa; 5 — [payena; 6 — Cocha zipcoka, 7 — Anuna xonroua,; 8 — Aniseys
seuuainuil;, 9 — Tys Cumapazo, 10 — Cnipes anoncvka; 11 — Jlasanoa syzvkonucma

Ille omuH MPOEKT KaM’SHUCTOTO Caxy HA3UBAETBHCS poKapiil. SIk Bxke 3a3HAYAIN
paHillle y CTaTTi pokapii pi3HAThCS 3a (HOPMOIO 1 PO3MIPOM KaMEHIB Ta ACOPTUMEHTOM
POCIIHH, 0 BUKOPUCTOBYIOTH JUIS O3eJIeHeHHS (pHuc. 3).

Puc. 3. IIpoexm poxapio

1 — Mickanmyc xumaticoxui; 2 — Tiononanu 2iopuoni; 3 — @opsuyis, 4 — Hapyuc
sysvkonucmuil; 5 — Iopmensia wiupoxonucma, 6 — Xocma xeunsicma, 7 — Kpokycu eecrsni;
8 — Ipucu cubipcoki
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Jornsi 3a kaM’ SHUCTUM CaJloM 3 OJIHI€T CTOPOHU JTy’Ke MPOCTHH i mependavae pery-
JsIpHE BUAAJICHHS 31B’SUIOTO CYIBITTS, PUXJICHHS TPYHTY HAaBKOJIO POCIHH 1 B TOH e
Yyac BaXJIMBUM € KOHTPOJIb 32 BIJICYTHICTIO HA POCIIMHAX XBOPOO Ta IIKiTHHUKIB.

BaxiBuM € peryssipHe BunaneHHs Oyp’ sHiB. Ll Mipa 103BoIHTE yOe3neunTu poc-
JUHHA KaM’STHECTOTO Cajay Bij HeOakaHOTO cycijctBa 3 Oyp’sHamu. [lepeBakHa Oib-
IIiCTh BHJIB POCIHMH KaM’SHHUCTOTO Caly € HEBHOAITMBHMHU Ta HEBHMOIIMBUMH [0
i/DKUBJICHHS, TOMY HE3Ha4yHA 71032 KOMIIOCTY IIiJie POCIMHAM Ha KOpPHCTh. Pocmunn
KaM’STHECTOTO caJly B 3UMOBHI Tepion Tpeba OeperT BiJi BUMEP3aHHS Ta BHCYIIY-
BaHHJ, 3aMYJIBYOBYIOYH TPYHT HABKOJIO POCIIHH J0 HACTAHHS CTIKHUX XOIOMIB.

BucHoBKM i nepcneKTHBYU NOJAJBIINX T0CHiTKeHb. Kam’sHUCTI camu, Kam’ THU-
CTI TIpKH, KaM’STHUCT1 paObaTKH Ta poKapii € 0COOTMBUMH BHAMH KBITHHKIB 1 OPHUTiHAIb-
HUMH [IPUHAOMAMH CaI0BO-MIAPKOBOTO qu3aiHy. Kam’ssHUCTI caiu -1ie CKIaIHi POCIUHHI
KOMIUIEKCH, 110 CKIIAJIAI0ThCS 3 IEPEBHUX, KBITKOBUX POCIIUH, MOXY, TPaB, TUIIaHHUKIB.
BoHu 103BONISIOTE IMITYBaTH TIpChKHN JAaHAIA(T Ta BUDIAIATH SK MPUPOIHUN BHXIJ
Ha TIOBEPXHIO TipChKUX Mopia. Pokapii Ta anpmiHapii BapTO pO3TAIIOBYBaTH Jali Bil
00’ €KTiB MPaBWIIBHOI, peryisipHOi reoMeTpraHoi hopmu. [ npukiamy piBHI KiIymOH,
TPSJIKA KBITHHKA, TIPSIMi CaJIOBI TOPIXKKH, BOJOWMHU T€OMETPUYHO MPABHILHOI (hOPMH
HE MIiAXOSTH IS KOMITO3MIII Yy MOEIHAHHI 3 KaM’SIHUCTHMH caaamu. [IpoTe, sKiio
B CaJI 3 KAMEHIB BKJIFOUMTH MPUPOIHBOTO CTHITIO BOAOHMY 00paMIIeHy KaMiHHSAM, TO 1€
Oy/ie BUIVISLIATH JJOCUTH TIPUBAOIMBO 1 TApMOHIFOBATH 13 3arajbHOIO i7ie€ro JaHamadry.
AJKe MHECTEITBO CTBOPEHHS KaM’ SHUCTHX CaJliB Moidrae came y (popMyBaHHI )KHBO-
MMUCHOTO, €IUHOTO 1 TApMOHIHHOTO KOMILIEKCY KHMBOI (POCIMHH) 1 HEXHBOT (KaMeHi,
YAaMKHU CKeJb, IUTUTH, BOJA) IPUPOIH.
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CYYACHUN CTAH NMPUPOOO-3ANOBIAHOIO ®OHAOY
YEPKACBKOI OBJIACTI

Hazaeea C.[I1. — k.2e02p.H.,

doueHm kaghedpu ekoroaii ma 0XopoHu O0BKifsis,

Odecbkuli depxkagHUl eKomoaiyHul yHieepcumem

Yatikoecbkul [].B. — mazicmp | Kypcy npupodooxXopoHHO20 ¢haKymbmemy,
Odecbkuli OepxxagHuUl ekoroeidHull yHisepcumem

Yepkacvka obnacms po3mauio8ana 6 yeHmpaibHil ricocmenosii yacmuni Ykpainu, 6 cepeo-
Hit meyii pivok [ninpa ma Iliedennozo Byey. I'eoepaghiunuii yenmp Ykpainu, wo posmauwiosa-
Hull Ha nisHiunil oxonuyi cera Map snieka 3eenucopodcvkoco (Ilnonsucvkoeo) paiiony midxc
micmom Llnona i cenom Mamycie Yepracvkoi obnacmi.

Hns 36epedicentss ma 6i0meoOpeHHs MUNoGUX ma YHIKAIbHUX NPUPOOHUX KOMNJEKcis, Oio-
MUYHO20 | TAHOUAPMHO20 DiZHOMAHIMMA, (YOPMYBAHHS HAYIOHANLHOI ekomepexci 6 Uepkacy-
Kiti obnacmi akmyaubHuM € OOCIIONCEHHS MA OYIHKA i1 nPUPOOHO-3aNn08i0H020 (OHOY 3 Memoro
CMBOPEHHsL HOGUX | POUUPEHHIO MEIC ICHYIOUUX NPUPOOOOXOPOHHUX MEPUMODIL.

B pobomi euxonana oyinka cmary npupooro-3anogionozo ooy 3a 2021 pix — ocmanmii
nepeo BiliHOW, WobO y NOOANLUOMY BUSHAYUMU BNIUS BIliCbK080I acpecii PD na cman 006Kinis
i 8i0n06ioHo na exocucmemu I[13® Yepkacvkoi obnacmi.

Lo ocrognux anmponocennux pakmopis, wo HezcamusHo gnaugaioms Ha cmaw [13® peziony
BIOHOCAMBCA: BUKUOU 3AOPYOHIOIOYUX PEYOBUH 6 amMOCchepHe nosimps 6i0 CMAayioHapHUx ma
nepecysHux oxcepei, 3a0pYOHeHHs. PIUKOBUX 600, NOOYMOGI Ma NPOMUCTO8] 8I0X0OU.

Cmanom na 31.12.2021 npupoono-3anogionuii ¢pono oonacmi napaxosysas 571 mepumo-
piti ma 06 ‘exmie npupoOHo-3an06ioHo2o ondy 3azarvHoro niowero 76091,787 2a (haxmuuna
naowa cmanosums 64890,8277 ea), 3 Hux: 22 — 3aeanbHodepicasHo2o ma 549 — micyesozo 3ua-
yenns. Ilokaznux 3anogionocmi cmanoeug 3,1%.

o npupoono-3ano08iono2o ¢ondy obnacmi 6xo00smv 00 ‘€Kmu HACMYNHUX KAme2opili:
Kanigcokuil npupoOHuil 3anosioHuK, HAyioHAIbHI NpupooHi napku «binooszepcokutiy ma « Huoic-
HboCYyIbCbKUUY, OeHOponociunuil napx «Cogiiexkay, Uepracvkuil 300102MHULL NApPK, pezio-
HanvHutl nanowagdmuuti napk « Tpaxmemupie», 244 3axasnuxis, 203 nam ‘smxox npupoou,
66 napxie-nam ‘smox cado8o-napKo8o20 MUcmeymaa, 52 3anosioni ypouuua.

B pobomi pospaxosano inoexc incynapuzoeanocmi (posuaenosarocmi) (I). Bcmanoeneno, wjo
CMYNiHb PO3YIEHOBAHOCHI (IHCYIAPUZ08AHOCI) NPUPOOHO-3an06iOHUX mepumopitl (I)oopisHioe
0.38. Taxum wunom, cmitiki npupooHi oo ’ekmu i Komniexcu Yepkacvkoi obnacmi gidieparomy
3HAYHY POJb 8 3a2aAbHIll NIOWI NPUPOOHO-3aN0GIOHUX mepumopiil. [lons OpibHux OisAHOK, Wo He
Maromu eKkono2iuHol cmabinbHocmi i 6I0i2paioms May poib ¥ 30epedceHHi 2eHOPOHOY — He3HAUHA.

3a noxasnuxom 3an06iOHOCMI Ma HAAGHICMIO ICMOPUKO-KYIbIMYPHUX 00 €KMi8, nam smox
apximexmypu Ha mepumopii aominicmpamusHux paiionie Yepracvkoi obnacmi eudineno 5 epyn:
Hatbinbwutl giocomok 3anogionocmi maroms Kaniecvruil, 3onomonicekuii ma Yoprnobaiscokuti
paiionu (12,5%, 11,3%, 5,2% 6ionosiono), a naumenwuii — Kam ancoxuil, Ymancoxuti ma [lno-
asiHewkutl pationu (0,1%, 0,1% ma 0,3% eionosiono). Hatibinvwa Kinekicms nam amox apximex-
mypu 8 Kopcynv-1Lllesuenkiscokomy ma Kam ancokomy paiionax. Buacniook siticbkosoi azpecii
3 2022 poky nocmpadicoano 6iopisnomanimms Yepracvkoi obnacmi. pyunysanns ingpacmpyx-
mypu (nowkooiceni abo 3pyuHo8ami 0opoau, mocmu, 6y0ieni ma cnopyou Ha mepumopii npupo-
000XOPOHHUX MEPUMOPILL),; 3HUUEHT A0 NOWKOOICEH] POCIUHU MA MEAPUHU, 5K € PIOKICHUMU
abo 3HUKAIOYUMU 8UOAMU, SUOYXU MA NONCEHCU Npuseny 00 3a0pYOHeHHS NOGIMps, 600U Ma
tpyumy. Haibinew nocmpasxcoanu: Kaniscokuili nayionanvruil npupoonuii napx, Hayionanbruti
npupoonuti napx «I'opucme Iooinnsy, Kaniscoki 2opu.

s 6ionosenenns biopiznomanimms Yepracwvroi obnacmi HeoOXiOHO npoeedeHHs: NOCMITIHO20
MOHIMOPUH2Y 30 CMAHOM eKocucmem 00 €Kmie npupoOHO-3an08ioH020 oHIY ma 6i0nosione
Qinancysanms.

Kntouoei cnosa: npupoono-3anosionuii pono, exocucmema, aHmpono2eHHUll BNIUG, NOKA3-
HUK 3an08IOHOCHI, THOEKC IHCYIAPU308AHOCHIL.
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Nahaieva S.P, Chaikovskyi D.V. The current state of the nature-reserve fund Cherkask
region

Cherkasy region is located in the central forest-steppe part of Ukraine, in the middle reaches
of the Dnipro and Southern Bug rivers. The geographical center of Ukraine, located on the
northern outskirts of the village of Maryanivka, Zvenigorod (Shpolyansk) district, between the
city of Shpola and the village of Matusiv, Cherkasy region.

For the preservation and reproduction of typical and unique natural complexes, biotic and
landscape diversity, the formation of a national eco-network in the Cherkasy region, research and
assessment of its nature reserve fund with the aim of creating new and expanding the boundaries
of existing nature conservation areas is relevant.

The work assesses the state of the nature reserve fund for 2021 — the last year before the war,
in order to further determine the impact of the Russian military aggression on the state of the
environment and, accordingly, on the ecosystems of the PZF of the Cherkasy region.

The main anthropogenic factors that negatively affect the state of the PZF of the region
include: emissions of pollutants into the atmospheric air from stationary and mobile sources,
pollution of river waters, household and industrial waste.

As of December 31, 2021, the nature reserve fund of the region counted 571 territories and
objects of the nature reserve fund with a total area of 76,091.787 hectares (the actual area is
04,890.8277 hectares), of which: 22 are of national importance and 549 are of local importance.
The conservation rate was 3.1%.

The natural reserve fund of the region includes objects of the following categories: Kaniv
nature reserve, national nature parks «Biloozerskyy and «Nizhnyosulskyy», dendrological park
«Sophiivkay, Cherkasy zoological park, regional landscape park «Trachtemirivy, 244 reserves,
203 monuments yatkok of nature, 66 parks-monuments of horticultural art, 52 protected tracts.

In the work, the index of insularity (dismemberment) (I) was calculated. It was established
that the degree of fragmentation (insularity) of nature-reserved territories (I) is equal to 0.38.
Thus, sustainable natural objects and complexes of the Cherkasy region play a significant role in
the total area of nature-protected territories. The fate of small areas that do not have ecological
stability and play a small role in preserving the gene pool is insignificant.

According to the indicator of preservation and the presence of historical and cultural
objects, architectural monuments on the territory of the administrative districts of Cherkasy
region, 5 groups are distinguished: Kanivskyi, Zolotoniskyi and Chornobayivskyi districts have
the highest percentage of preservation (12.5%, 11.3%, 5.2%, respectively), and the smallest —
Kamiansky, Umansky and Shpolyansky districts (0.1%, 0.1% and 0.3%, respectively). The largest
number of architectural monuments is in the Korsun-Shevchenkivskyi and Kamiansky districts.

As a result of military aggression from 2022, the biodiversity of the Cherkasy region suffered:
destruction of infrastructure (damaged or destroyed roads, bridges, buildings and structures on
the territory of nature conservation areas); destroyed or damaged plants and animals that are
rare or endangered species; explosions and fires led to air, water and soil pollution. The most
affected: Kaniv National Nature Park, Horiste Podillya National Nature Park, Kaniv Mountains.

In order to restore the biodiversity of the Cherkasy region, it is necessary to carry out constant
monitoring of the state of the ecosystems of the objects of the nature reserve fund and appropriate
funding.

Key words: nature reserve fund, ecosystem, anthropogenic impact, reserve index, insularity
index.

Uepkacbka obnacth sk perion Cepennvoro IIpuaHinpoB’s po3TamioBaHa B LiEH-
TpaJIbHI} YacTHUHI YKpaiHu y MeKaX MiBJIcHHO-3aXi{HOi YacTHHU CXiHO-€BPONEHCHKOT
piBHUHM — B OaceitHax pidok JlHinpa ta [TiBrennoro byry. O0macth JIexHTh y JicocTe-
TOBIH 30Hi, TOCATAOYHU Ha MiBJHI CTENOBOI 30HU. biyba yactuna Teputopii — 4/5 3Ha-
XOIOUTHCS Ha mpaBobepexki B Mexkax [IpuaninpoBchkoi BucounHy 1 pemra — 1/5 — Ha
niBobepexoki, Ha [TpuaHINPOBCHKIN HU30BHHI.

Jis 30epexeHHs Ta BIATBOPCHHS THIIOBHX Ta YHIKAIbHUX TMPUPOIHUX KOMILICKCIB,
OioTmaHOrO 1 JAaHMMA(THOTO PI3HOMAHITTA, (POpPMyBaHHS HaIlIOHAIBLHOI EKOMEPEKi
B UepkachKiil 00JIaCTi akTyaJbHHM € JOCIIPKCHHS Ta OILIHKA ii MPUPOTHO-3aII0B1THOTO
(oHIY 3 METOI0 CTBOPEHHS HOBHX 1 PO3IIUPEHHIO MEX 1CHYIOUUX MPUPOJOOXOPOHHHUX
TEPHUTOPIH.
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B po6oTi BHKOHaHa OIliHKa CTaHy MpUpOIHO-3anoBifHOrO ¢ouay (II3d) 3a
2021 pik — ocTaHHi# mepes BiiHOIO, 00 Y MOAANBIIOMY BU3HAYUTH BILIHB BICHKOBOT
arpecii PO Ha cTaH ZOBKULIA 1 BIANIOBIAHO HA MPUPOJOOXOPOHHI ekocucTeMH Yepkach-
Koi 00macTi.

J1o OCHOBHHX aHTPOIOTeHHUX (HaKTOpPIB, MO0 HETATUBHO BILUIMBAIOThH Ha craH [13d
PETiOHY BIIHOCATHCA: BUKUAN 3a0pYIHIOIOUHX PEUOBUH B aTMOc(epHe MOBITPs BiJ CTa-
I[IOHApHHX Ta MEePEeCyBHUX JDKEpeI, 3a0pYIHEHHS PiYKOBHUX BOJ, OOYTOBI Ta MPOMHC-
JIOBI BIJIXOIM.

3a nanumu 100BHOTO yIipaBiiHHs cTaTucTHKH Y Yepkachkiil obmacti B 2021 poui
[1] BuKH M 320pYIHIOIOYMX PEIOBHH B aTMOC(epHe HOBITpA ckiaganu — 47,651 tuc. T:
BiJl CTAIlIOHAPHUX JIXKEPEJ CTAaHOBWIIH — 67% Ta Bix nepecyBHHX xepen — 33%.

Haiibinpiie 3a0pyaHeHHsT aTMOC(EpHOro MOBITPs crocTepiranock y Yepkacbkomy
paiioni — 32,727 tuc. T. Y 3o0n0ToHichKOMY — 6,278 THC. T, YMaHbCKOMY — 5,294 THC. T,
3BeHuropoacekomy — 3,352 tuc. T.

Uepkacbka o0nacTs 0arata Ha peKpealiiiHi BOAHI pecypcH, 1o il TepuTopii mpoTikae
1110 pivok, HaiibinbIIa 3 HUX p. HINpo (B Mexkax obmacti — 150 kM), 7 cepenHix pidok:
Pocw, Tsacmun, I'nunuit Tikwa, Tipebkwii Tikna, Cymiid, Stpans, Benuka Buch, mami
PIUKH, CTPYMKH, CTaBKU.

V 2021 poui B moBepxHEBi BOIHI 06’ €KTH 00MacTi ckuHyTo 81,6 MIH M 3BOPOT-
HuX (cTiuHMX) BoA, mo Ha 6,4 muH M (8,5%) Oinbie B mopiBHsHHI 3 2020 pokom
(75,2 mou M) [1].

3a craructuuHuMH gaHumu y 2021 p. obesar yrBopeHHs Bigxoais I kiacy nebes-
neku ckinaB 0,193 tuc. 1; Il kmacy HeOesmeku — 0,292 tuc. 1; 111 xiacy Hebe3neku —
0,762 tuc. 1; IV knacy nebesneku — 1212,092 tuc. 1 [1].

OCHOBHMMH yTBOpIOBadaMu BigxoaiB y 2021 porii Oyiau mignpHeMCTBa CUILCHKOTO
TOCIIOJIApCTBA Ta IOB’SI3aHMX 3 HUM IIOCIHYT, BIIXOMW SKHUX cTaHOBWIHM 83,0% Bix
3araJlbHuX 00CATIB yTBOPEHUX BIIXOMiB B 0o0OnacTi. I3 3arampHOro oOCAry yTBOpEHHUX
BIZIXOMiB HAWOUIBITY KiNBKICTh CKJIAJIM TBAPUHHI €KCKPEMEHTH Ta IOCIiJ NTAIIMHUH,
110 cTaHoBUTh 992,292 tuc. 1 (81,8%).

Cranom Ha 31.12.2021 npupoano-3anoBignuii poH odnacTi HapaxoByBas 571 Tepu-
TOpiH Ta 00‘€KTiB MPUPOIHO-3aMIOBITHOTO (POHIY 3arayipHOIO Iuromiero 76091,787 ra
(dakTruHa TwIOIIA cTaHOBUTH 64890,8277 Ta), 3 HUX: 22 — 3arajibHONEPKABHOTO Ta
549 — micuesoro 3HaueHHs [1]. [Toka3nuk 3anoBigHOCTI cTaHOBUB 3,1%.

Jlo npupoaHo-3anoBigHOro (GOHIY 007acTi BXOAATH 00°€KTH HACTYIHHUX KAaTETOPIH:
KaniBcbkuid TPUPOIHUIA 3aITOBITHUK (8657,2 Ta), 4aCTKOBO HAIlIOHAIBHI IPHPOJIHI MApKU
«binoozepcrkuity (3356,22 ra) ra «HmwxHb0CYIbCHKMID» (7871,0083 ra), aenaposnoriu-
Huii napk «Codiieka» (179,18 ra), Uepkacbkuii 300oriunmii mapk (4,37 ra), perionanb-
Hul TanamadTHHEA mapk « Tpaxtemupi» (5562,5 ra), 244 3aka3nukis (43407,299 ra),
203 mam‘arkok npupoxu (1891,2376), 66 mapkiB-naM ‘TOK caJOBO-IAPKOBOIO MHCTE-
nrBa (1430,8021 ra), 52 3anoBiani ypounma (3731,97 ra).

B po6oTi po3paxoBaHo iHAECKC IHCYIIpU30BaHOCTI (po3wieHoBaHocTi) (1), 3amporno-
HoBanu#t FO.M. I'pumenko [2] 3a ¢popmyroro :

1=(S/S+N/N)2, (1)

ae S, — IUIOIIA BiJTHOCHO HECTIHKUX NPUPOJHO-3aMOBIIHUX TEPUTOPIH (3 IIIOIIEIO.
Menmie 50 ra);

S — 3aranpHa IO MPUPOAHO-3AMOBITHOTO (POHTY MIEBHOT TEPUTOPIT;

N, — KiJIbKiCTh HECTIHKUX TIPUPOIHO-3aIIOBIJHUX TEPUTOPIH;

N — 3aranbpHa KUIBKICTh IPUPOIHO-3AM0BIIHUX00 €KTIB B JAHOMY PETiOHI.
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B pesynbrari BUKOHaHHUX JOCTIPKEHb BCTAHOBJIEHO, IO CTYMiHb PO3YJICHOBAHOCTI
(1HCYISIpU30BaHOCTI) PUPOIHO-3anoBigHKUX Teputopiid (I)mopiBaroe 0.38. Takum duHOM,
CTiliKi TpHponHi 00’€KTH 1 KOMIUIEKCH YepKachkoi OONacTi BiJirparoTh 3HAYHY POIb
B 3arajbHil IO IPUPOIHO-3AMOBIIHUX TepUTOPiii. J[oms npiOHMX TUISTHOK, 110 HE MAOTh
€KOJIOTTYHOT CTaOUTBFHOCTI 1 BIAINParOTh MATy POJTb Y 30epexeHH] TeHO(POH Ty — He3HauHa.

3a TOKa3HHWKOM 3allOBiAHOCTI Ta HAsBHICTIO iCTOPUKO-KYIBTYPHHX OO0’ €KTIB,
maM’SITOK apXiTeKTypu Ha TepUTOpii aAMiHICTpaTUBHUX paiioHiB Uepkackkoi oOmacTi
0.0. beliauk 3amnpornoHyBaB HacTyIHI Tpymu [3]:

Tabmus 1
I'pynyBanHs paiioHiB 32 TOKA3HMKOM NMPHPOIHO-3ANIOBITHOTO (OHITY
Ta HAAIBHICTIO iCTOPUKO-KYJIBTYPHHUX 00’ €KTIiB, IaM’ITOK apXiTeKTypH

Tpynu 3®,% KiJIbKiCTh
I 15,0-10,0 70-60
11 9,9-6,0 59-50
111 5,9-2,0 49-40
v 1,9-1,0 39-30
A\ mentie 0,9 menie 30

B tabmuui 2 HaBeneHO pe3ynbTaTH IPYNyBaHHS pailoHIB 3a MOKa3HUKOM HPUPOA-
HO-3aITOB1THOTO (DOHY Ta HASBHICTIO ICTOPUKO-KYJIETYPHUX 00’ €KTIB, ITaM’ITOK apXi-
TEKTYpH 110 aAMiHICTpaTUBHUM paiioHaM Ta MicTaM YepKkacbKoi 00acTi.

Tabmus 2
I'pynyBaHHsA paiioHiB 32 NOKA3HMKOM NPHPOAHO-32N0BiAHOI0 GOHIY
Ta HAAIBHICTIO iCTOPUKO-KY/JIbTYPHHUX 00’ €KTIiB, IaM’ITOK apXiTeKTypH
Yepkacbkoi 00/1acTi

I'pyna AnminicTpaTuBHMit I'pyna, .. N
o e AnMiHicTpaTuBHMIA paiioH
(I13D,%) paiioH KUIBKICTB
KaniBcbkuii, 3010TOHICEKUIH Kanicbkuii, KopcyHs-
I I I1IeBYCHKIBCHKHIA,
YurupuHcbkuil, Kam’ stHCBKHIA,
M. YManb, KaHiB
UYepxacbkuii, KopcyHs- 3BEHUTOPOACHKHUH,
I IIleBueHKIBCHKUHA, I YopHoOaiBCbKuii,
YopHOOAIBCHKHIA; Uepkacbkuii, MaHBKiBCHKHH;
M. YMaHb M. Uepkacu
M. 3onmortoHoia, Cmina, Yepkacu; YMaHCEKHIH, 30I0TOHICHKHH,
111 JKamkiscbkuii, CMIISTHCBKHI, 111 TanbHIBCHKHIM, M. 30JI0TOHOIIIA,
MaHbKiBChKHI CwMina
TopoauieHcbkuit, TanbHIBCHKUH, CwminsgHcokuit, JINCSIHCEKHIA,
v 3BEHUTOPOJCHKHIA, ‘lnrnplmcmnﬁ, v TOPOIUIIIEHCHKHIH,
Momnactupumencekuit; Kanis MoHacTUpUILIEHChKUH,
JKamkiBcbkuit
M. Baryrine, Kam’stHCBKHiA, KarepruHoniabCchKuii,
v ‘VYMaHChKHH, KaTepMHoniJ?LCLKI/H‘/'I, v I_UHOMH(?LKI/HZ, Z[pa6ch1)KI/_H71,
InonsHcbkKi, XpUCTHHIBCHKHI, XpucTHHIBCBKUH, M. BaryTine
JlucsiHcbkuil, JIpaGiBepkuit
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Haii6inpiumii BifcoTOK 3an0BiqHOCTI MatoTh KaHiBChKUH, 30510TOHICHKHIA Ta YOpHO-
OaiBcbkuit parionn (12,5%, 11,3%, 5,2% BiamoBimHo), a HaliMeHIINH — KaMm’ SITHCBKHIA,
YMmancekuit Ta nonstaebkuii paitonu (0,1%, 0,1% ta 0,3% Biamoriano). HaiiOinsima
KiJIbKICTE maM’sITOK apxitekTypu B Kopcynb-llleBuenkiBcbkomy Ta Kam’sHCBKOMY
parioHax.

KaniBcekuii, Kopcynb-llleBueHkiBcbkuid, 3010TOHICHKHI Ta YopHOOaiBCHKHIA
paiioHn MaloTh OaraTi MPUPOIHI PECypCH, BUCOKI ITOKa3HUKHU 3aMOBITHOCTI Ta 3HAYHY
KUTBKICTh 1CTOPUYHUX TIaM’ATOK KyabTypHOi crniammmbau Cepennboro ITpuaHinpos’s.
Bonu € Hail01Ib1I CIPUATIAMBUMH JUI PO3BUTKY €KOJIOTO-TYPUCTHYHOIL JisUIBHOCTI.

Jnst momareIoro 301MBIICHHS IUIOMI TEPUTOPIl Ta 00’€KTiB HMPHUPOIHO-3aMOBIIHOTO
(honmy obmacTi BiamoBiaHO 10 cT. 51-53 3akony Ykpainu «I1po npupoaHo-3anoBiiHii GoH
YkpalHwy M1aHyBanoch PO3IIUPEHHS 3aMOBIIHUX 00’ €KTIB 3aralbHOICPKABHOTO 3HAYCHHS:

— OPHITOJIOTIYHOTO 3aKa3HUKA «JIUMIBCEKUID Ha TEPUTOPil 30I0TOHICHKOTO paloHy
34500 ra no 4631,70 ra (na 131,7 ra);

— nanamadrHoro 3akazHuka «TapaciB oOpiii» Ha TepuTopii KaHiBChbKOTO paiiony
3405 ra no 716 ra (ma 311 ra) (IIpoekt Ykazy [Ipe3uneHTa MOromKeHO JTUCTOM 00JAep-
skaaMinicTpamnii Big 13. 06. 2014 Ne 01/01-29/3329);

— KOMIUIEKCHOI MaM’SITKU MpUpoau «XojioaHuit Sp» Ha teputopii YUrupuHCHKOTO
paitony 3 553 ra no 1039 ra (na 486 ra) (Ilpoekt Yka3sy [Ipe3ueHTa moromxeHo JTUCTOM
obnaepxkanminicTpanii Big 13. 06. 2014 Ne 01/01-29/3329).

Bracninok BilicekoBoi arpecii PO 3 2022 poky nocTtpaxjaau NpUPOIHOOXOPOHHI
tepurtopii Uepkackkoi obmacTi:

— PyiinyBanns iHgpacTpykTypu. BHacnmigok oOcTpiniB Ta OomObapayBaHb Oyiu
MOUIKO/KEeHI a00 3pyIHOBaHI JOPOTH, MOCTH, OY/IiBIIi Ta CIIOPYAN HA TEPUTOPIT IpUpO-
JIOOXOPOHHUX TepuTopiil. lle yckmaaHnimo abo HEMOXKIUBUIIO JOCTYII /IO IIUX TEPUTOPIH
IUTSL TIPOBE/ICHHS 3aXO01B 3 OXOPOHU IIPHUPOJIH.

— Brpara 6iopizHomaniTTs. BHaciinok 0oiioBux aiii Oynu 3HUIIEHI a00 MOLIKO-
KEHI BeJTM4e3Ha KIJIBKOCTh OCOOHH Pi3HUX BUAIB (hayHH Ta (UIOpH sKi € piIKiCHUMU a0
3HHAKAIOYMMH BUIaMH. Lle mpu3Beno 10 mopyIieHHs MPUPOTHUX €KOCHCTEM.

— 3abpynHeHHS HaBKOJIUIIHBOTO cepeoBUIa. BHACiOK BUOYXIB Ta MOXKex Oyino
3a0pyIHEeHEe MOBITPS, BOJIa Ta IPYHT. 3a0pYyIHEHHS aTMOC(HEPHOTO MOBITPS CIIOyKaMH
CIPKH, a30Ty, HE3TOPUIUMH BYIJIEBOJHIMM, HAKOMMUYEHUMH y 0ioMaci BaXXKMMU MeTa-
JIaMH TOIIO, & TAKOK BUKHJIU BETMKUX 00cATIB 1BOOKHCY Byrielo (CO2).

Lle HEraTMBHO BIDIMHYNO HAa CTaH HaBKOJIUIITHBOTO CEPEIOBHIIA Ta 3A0POB s JIIOIEH.
Haii6inpmii 30uTKM OTpUMany Taki 00’ €KTH NPUPOIHO-3anoBigHOTO GoHAy Yepkachkoi
o0bmacri:

— KaHiBcbkuii HallioOHATBHAN TpUpOIHU mapk. Ha Teputopii mapky Oyio momko-
JokeHo abo 3pyitHoBaHO 120 kM mopir, 2 MocTH, 25 OyniBens Ta crnopyd. Takox Oyno
3HHIIEHO a00 momkomkeHo noHaa 1000 rekrapiB JIiciB Ta CTEMIB.

— Hamionansawuii npupoaauii napk «lopucre [oxisuis». Ha Teputopii mapky Oyio
MOIIKOKEHO abo 3pyiiHoBaHO 50 kM mopir, 1 mict, 10 OyxiBens Ta copyn. Takox Oyno
3HHIIEHO a00 momkokeHo oHaa 500 rekrapis JiciB Ta CTEIiB.

— KamniBcbki Topu. Ha Teputopii Tip Oys10 MOIIKO/KEHO abo 3pyitHOBaHO 30 KM
qopir, 1 mict, 5 OyniBenb Ta criopyn. Takox Oyj0 3HUIIEHO a00 MOIIKOMKEHO MOHA/
200 rexrapiB JIiCiB Ta CTEIiB.

st po3paxyHKy IIKOIH 3aIIOIisTHOT PUPOTHO-3aI0BI THIM TepUTOpisiM YepkachKol
obmacTi BHaciioK BilickkoBoi arpecii PD Ta BigHOBIEHHS 010pi3HOMAHITTS HEOOXiTHO
MPOBEICHHS MMOCTIHHOTO MOHITOPHHTY 32 CTAHOM EKOCHCTEM 00’ €KTIB ITPHPOIHO-3aI10-
BiJTHOTO (DOHY Ta BiJIMOBITHE (hiHAHCYBAHHSI.
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EKONOIro-s10N10r4YHI ACNMEKTU BUPOLLYBAHHA KAPTOMJI

Hedinbcbka Y.1. — k.c.-2.H., doueHm,
3aeidysay kaghedpu ekoroeii i 3a2anbHObioNn02iYHUX QUCUUNIIIH,
3aknad esuwoi ocsimu «[odinbcbkuli depxasHuUl yHisepcumemsy»

Y pobomi ecmanosneno 3axonomipnocmi ymMoe pocmy, po3GUmKy ma opmyeants niowi
JUCMOBOI NOBEPXHI POCIUH KAPMONTL 34 PAXYHOK 3ACMOCYSAHHSA OIOCMUMYIAMOPIE 8 YMOBAX
Jlicocmeny 3axionozo na Ilodinni. Kapmonns ye 00Ha 3 HaunowupeHiuux Kyiomyp y c8imi,
i 6OHA MAE OPULTHANLHI eKONL020-0I0N1021UHI 0COOIUBOCTI, BOHA MOXNCE POCIU 8 PIZHUX KIIMAMUuY-
Hux ymosax. Hasenicms 0ocmamuvoi Kinbkocmi onocu y IpyHmi Ha nepioo CAdiHHS 8UCMYNAE
OCHOBHUM A2POEKON02iYHUM acnekmom. Taka ocobnugicme Kynbmypu 00yMoeneHa niosueHor
nompeoio 00 60102U.

Pozeumoxk kapmonani 3anexcums 6i0 mpueanocmi OHs i Houi. Lle modce enausamu Ha popmy-
BAHHSL NIOWI TUCMKOBOI NOBEPXHI, WO | NOMPeEOYE 3aCMOCY8AHHA OIOCMUMYISMOPIE V 8UPOULY-
6awnHi kapmonai. Bonu € 3acobom, wo akmueye ghizionoziuni npoyecu y pociuri, 36itvuytouu ii
CMIUKICMb 00 CMPeco8ux yMos, NiOGUWYIOUU YPOXCAIHICMb Ma AKicmb npooykyii. ¥ cmammi
NPOAHANIZ08AHO PISHOMAHIMHI OIOCMUMYIAMOPU, A MAKONC IXHI 8NAUSU HA Qi3ioN02iuHi npo-
yecu y xapmonii ma QopmyeanHs niowji AUCMKO80i nosepxHi. J{ocnioxiceno onmumanbui
Memoou 3aCmMoCy8ants OIOCMUMYIAMOPI6 Nid uac pocmy i po3eumky kapmoni. Buceimieno
pe3VIbMamu HaAyKosux 00Cai0HceHb ma NPAKmuyHutl 00C8i0 3 BUKOPUCTNAHHS DIOCMUMYIAMO-
DpI8 Y Kapmonasapcmei.

Bcmanogneno, wjo Hapocmarms IUCMKOB0I NOGEPXHI Y nepiod ysiminHa Kapmonii 6 06¢cs3i
26,7 muc. m*/2a 6idbynoce 6 pesyromami zacmocyeanns Bykcan MakpoMixc. Inmencusnicmo
HAPOCMAHHA TUCTKOBOT MACU BNAUBANA HA NPOXOOdICEHH: npoyecy pomocunmesy. B copmi Oko-
JUYSL CROCMEPI2anoch 30IIbUEeHHS YOPMYS8anHs TUCMKO80I naowi y posmipi 34,1 muc. m*/za,
wo ceiouums npo copmogi ocobnusocmi kyromypu. Todi sax wa koumponi y copmy Il]edpux
6cb020 — 20,0 muc. m*/2a. L]i exonoeo-6ionoeiuni acnekmu Cnpusiiu Kapmonii pocmu [ po36usa-
MUCs, @ MAKOMC GUSHAYAIOMb T 8ANHCIUBICb 5K XAPU060I KyIbmypu 6 ceimi. Bucnoexu cmammi
MOAHCYmMb 6YMuU KOPUCHUMU OJISL CLIbCLKO2OCNO0APCLKUX NIONPUEMCIE ma (epmepis, wjo 3atma-
HOMbCA BUPOWYBAHHAM KAPMONTL, KL WYKAIOMb eeKmusHiui Memoou nioguilyeHHs 8pOHCaAHo-
cmi ma axocmi nPooyKyii.

Kniouogi cnoea: xapmona, picm, po3eumox, 6iocmumynsmopu, niowa Jucmxkis.
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Nedilska U.I. Ecological and biological aspects of potato growing

The work established the regularities of the conditions of growth, development and formation
of the leaf surface area of potato plants due to the use of biostimulants in the conditions of the
Western Forest Steppe in Podilsk. Potato is one of the most common crops in the world, and
it has interesting original ecological and biological features, it can grow in different climatic
conditions. The presence of a sufficient amount of moisture in the soil during the planting period
is the main agroecological aspect. This feature of the culture is due to the increased need for
moisture.

The development of potatoes depends on the length of day and night. This can affect the
formation of the leaf surface area, which requires the use of biostimulants in potato cultivation.
They are a means that activates physiological processes in the plant, increasing its resistance
to stressful conditions, increasing yield and product quality. The article analyzes various
biostimulants, as well as their effects on physiological processes in potatoes and the formation of
the leaf surface area. Optimal methods of using biostimulants during the growth and development
of potatoes have been studied. The results of scientific research and practical experience with the
use of biostimulants in potato growing are highlighted.

1t was established that the growth of the leaf surface during the flowering period of potatoes
in the amount of 26,7 thousand m*/ha occurred as a result of the use of Vuksal MacroMix. The
intensity of the growth of the leaf mass affected the process of photosynthesis. In the Okolitsia
variety, an increase in the formation of leaf area was observed in the amount of 34, I thousand m*/ha,
which indicates the varietal characteristics of the culture. Whereas in the control in the Okolitsia
variety, only — 20,0 thousand m*/ha. These ecological and biological aspects helped the potato to
grow and develop, and also determine its importance as a food crop in the world. The conclusions
of the article may be useful for agricultural enterprises and potato farmers who are looking for
more effective methods of increasing yield and product quality.

Key words: potato, growth, development, biostimulants, leaf area.

IHocTanoBka npodaemu. Ha choronHi KapTorisi € OCHOBHOIO MPOJOBOJIBYOI0, KOP-
MOBOIO i TEXHIYHOIO KyNbTypoIo. B mepcrexkTuBi BUpOOHUIITBO KapTOILTi CIIii TIPOBO-
JIUTH Ha 0a31 IHHOBAIIHHOTO PO3BUTKY Taly3i, HE TUILKHU IUISIXOM MPSIMOTO 301TbIICHHS
KalliTaJIOBKJIa/ICHb Ha OJIMHUITIO ITOCIBHOI TUIOITI, a i 13 3aCTOCYBaHHSIM HAyKOBO OOTPYH-
TOBAaHMX CHCTEM CiBO3MIH 3 ypaxyBaHHIM peTrioHaIbHUX 0COOIMBOCTEH, 100OpUB, repOi-
IIUJTiB, BYACHOT COPTO3aMiHU Ta COPTOOHOBIICHHS [1].

3a HasBHOCTI B YKpaiHi JOCTaTHBOI KiJIBKOCTI BUCOKOIIPOAYKTUBHHX, aJallTOBAHMX
JIO TIEBHUX IPYHTOBO-KJIIMATHYHUX YMOB KOHKYPEHTOCIPOMOXXHUX COPTIB, Ta IIBHIKOTO
BIIPOBALKEHHS PO3POOIICHNX HAYKOIO 1 MATPUMAHUX MPAKTHKOIO 3aXO0iB 3 HACIHHHUIITBA
i TEXHOJIOT11 BUPOILYBaHHS, € peajibHi MOXIIMBOCTI IMiIBUIIEHHS YpoXkaitHOCTi. Bucokuit
piBEHb aTANTUBHOCTI BITYM3HSHHUX COPTIB, IO MOEAHYIOTH BUCOKY HMPOXYKTHUBHICTD 3i
CTIMKICTIO TPOTH OIOTUYHKX Ta a0I0THYHUX YAHHHKIB CEPEIOBHIIA, 3a0e3IeUy€e BEICHHS
peHTabeIbHOTO KapTOIUIAPCTBA B HAMIPAMI oro 6iomorizarii i exonorizamii [2].

AHaJji3 ocTaHHix aociaimkens i mybdaikauii. [Ipomec pocTy i po3BUTKY KapToILi
Ta (HopMyBaHHS BPOXKAIO 1€ peatizallis craakoBoi iHpopmMallii y B3aeMoii 3 MOCTIHHO
MIiHJIMBUMH (haKTOPaMH HABKOJHIITHHOTO CEPEIOBHUIIA 32 PAXYHOK SIKOTO PO3BUBAETHCS
POCITUHHMK OpraHi3M. BiIMIHHOCTI KapTOIUIi IIOAO MPOXYKTHBHOCTI BHU3HAYAIOTHCS
0COOJTUBOCTAMHU OYyJIEOOYTBOPEHHS, PO3MIpaMH Ta TPUBAIICTIO aKTHBHOCTI aCHMIJIs-
1ii{HOT MOBEPXHI JIUCTKIB, IPOIYKTUBHOCTI ()OTOCHHTE3Y, CKOPOCTHUIIICTIO, IIBUAKICTIO
POCTY Ta pO3BHTKY BEreTaTUBHOI MacH pociuH [3; 4; 5].

Buninenns He BupilmleHHX paHille 4acTHH 3arajbHoi mpodsemu. B Ham dac
IIMPOKO BUKOPHCTOBYIOTH O10CTHUMYJSTOPH POCTY. BOHM CHIpHSTIMBO BIIMBAIOTH Ha
HABKOJIMIITHE CEPEIOBUINE Ta SKICTh MPOAYKIii, 3HAYHO 3MEHIIYIOTh BHKOPHCTAHHS
MECTUIHIIIB, 3MEHITYETHCS (DITOTOKCHYHA [Iisl MPOTPYHHHKIB, MOJIMIIYIOThCS (i3u-
KO-XIMiuHi ¥ Gi10JIOTIYHI BJIACTUBOCTI IPyHTY. IIpH 3acCTOCYBaHHI PETyJsATOpPiB POCTY
MOTPIOHO BpaXxOBYBaTH BIUIMB Ha HABKOJHIIHE cepeoBHIIe [6].
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ITopiBHAHO 3 IHIIMMHU KyJIbTypaMM KapTOIUIL OUIBII BHMOINIMBA O HAsSBHOCTI
MOKABHUX PEUOBHH, Y 3B’S3KY 3 UMM BOHA MOTPeOy€e 3aCTOCYBaHHS 3HAYHOI KiJTBKOCTI
noOpuB. BupilieHHSAM [BOTO MHUTaHHS € BUKOPHCTAHHSA HOBHUX CYYaCHHUX OPraHO-Mi-
HEpaJbHUX JOOPUB, SIKi MICTATh HE TIIBKH OCHOBHI €JIEMEHTHU KHUBJICHHS, a W 1Ml
apceHas MiKpoeleMeHTIB (Mijib, MOJiOIeH, MapraHellb, IIMHK, 00p, CeJieH, KPEeMHIl Ta
iH.). 3acTOCyBaHHS 1X HAlOLIbII e()eKTUBHE B ONITUMAIIBHUX YMOBAX JJIs POLIECIB, SKi
BOHM PETYINIOOTH [7].

IMocTanoBKka 3aBmaHHs. MeTa JOCIIDKCHb TOJSTaNa Y BHBYCHHI (OPMYBaHHS
(hOTOCMHTETHYHOTO anapaTy POCIMH KapTOIUIi 32 COPTaMU 3aJIe)KHO BiJ] 3aCTOCYBAaHHS
0l0CTUMYNATOPIB TiJ Yac POCTY 1 PO3BHTKY pOCiUH. JlJisi TOCATHEHHS IMOCTaBICHOI
METH CIi AocaianTy BrumuB Bykcan Aminorutant — 0,5 n/ra, Bykcan bio Vita — 1 ni/ra,
Bykcan MakpoMikc — 3 51/ra B TeXHOJIOT11 BUPOLYBaHHS Ha IUIOLLY JIUCTOBOT IOBEPXHI
y Haca/ukeHHsIX copTis Llenpuk i Oxomums.

BukJiiaa ocHOBHOro MaTtepiany aociiizkeHHs. bynb-skuii TEXHOJIOTTYHUI MTPHIOM
MOBHHEH OyTH HaNpaBJICHUH TepIl 3a BCe HA MOKpAIIeHHS YMOB (POTOCHHTE3Y, SKUN
i BU3HAuae yposxaii kaprommi. Foro nokasHMKamu € po3Mip acHMiSIiHHOI TTOBEpXHi
JIUCTKIB, BMICTY B HAX (DOTOAKTHBHHX IIIMEHTIB, 0COOIMBO XJIOpOPTy i (POTOCHHTE-
TUYHUN TIOTEHIIiaJl POCIIUH.

ITponyKTHBHICTH KapTOIUIi 3HAYHOIO MipOIO 3aJICKUTH BiJl MPOXOKEHHSI (POTOCHH-
Te3y pocauH. Jlo (poToCHHTE3y 3/aTHI TUTLKHU 3€JIeH1 YaCTHHHU pociuHu. HalronosHira
3 HUX — JIMCTOK. 3aBJISKHA POCTY 1 PO3BUTKY POCIHMHHU KapTOILTi PO3BHBAIOTHCS (hopMy-
FOYH IPH [IbOMY TIEBHY KUJIbKICTh JTUCTKIB, THM CAaMHM 3a0e31euyBaTy 3Ha9HY (POTOCHH-
TEeTHYHY MOBEpXHIO. LI MOBepXHs 3HaYHO OiNbIIa, HIXK Ta IDIOMIA IPYHTY, IO 3aiiMa-
I0Th pociauHU. ONTHMI3allis JIUCTOBOI MOBEPXHI AJIsl Oy[b-IKOrO MOCIBY € Ba)JIMBUM
CHoco0OM KepyBaHHS BpokaeM. JIMCTOK € IJIOCKUM OpraHoM, 10Ope MPHUCTOCOBAHHUN
IO BIIOBIIIOBaHHS COHSYHOTO cBiTia. OCHOBHY (pyHKIIIO 3i 3IiHCHEHHS (OTOCHHTE3Y
BUKOHYIOTh CTOBIMYACTUH 1 ryOuacTuii Me30Qi.

B mporeci goTocuHTE3y CTBOPIOEThCS OMm3bko 95% 3aranbHOI 6ioMacw pOCIHH.
ToMy 3MiHU CyXOi MacH MOXYTh JOCHTh 00’€KTHBHO BiZOOpaXkaTH iX acCUMUIAMIHHY
JisutbHiCTh. CaMe el MOKa3HUK JIS)KUTh B OCHOBI BU3HAYEHHS YMCTOI MPOJYKTUBHOCTI
(horocunTE3y.

®DoTocHHTE3 1 HOTO MPOLYKTUBHICTh 3aJ€XkKaTh BiJ PO3MIPY 1 aKTUBHOI AisUIBHOCTI
nucTKoBoro anapary. Ha gymxy A.M. 1 JI.M. I'poa3iHCBKHUX cepeaHiit po3Mip JIUCTKOBOT
HOBEPXHi OHOrO Kylla KapToIwi ckiagae 50-60 aM2, a mioima jJucTs Ha 1M? rpyHTy
csrae 2,5-3,0 M2, TIpoTe 1i MOKa3HUKH 3ajIeKaTh Bif 0ararbox (HakTopiB i MOXKYTh KOJIH-
BaTHUCh y JJOCUTH IIMPOKOMY Jiana3oHi.

JocmipkeHHs TOKa3yIoTh, 110 IUIOIIA JIMCTKOBOT MOBEPXHI KapTOILIi 301IbITyBaacs
3aJIe)KHO BIJI 3aCTOCYBaHHA Ol0cTUMYIIATOPIB Bykcai.

Ha ocHoBi aHani3y pe3ysbTaTiB JOCTiIKEHb JAHOTO MOKAa3HMKA, 10 MPeACTaBIeH]
y Tabnuiyi, MOKHA 3pOOUTH HACTYNTHHUM aHai3 3a a3aMu PO3BUTKY POCIHH, a TAKOXK
3a JIBOMa JOCITIDKYBaHUMH COpPTaMH. 3TiHO CXEMH JOCTiAY IMMOKa3HUKH JHUCTOBOI
MOBEPXHI 3MIHIOBAJIMCA, @ B OKPEMHUX BHIIaJKaxX 3HA4YHO 301bLIyBaucs. [3 ¢izionoriu-
HOTO PO3BUTKY KapTOIUTi HAaMEHIINMH ITOKa3HUKaMH BiJ[3Ha4YeHi y ¢a3i cxoaiB. 3romoM
JIMCTKOBA MIOBEPXHS KAPTOILII HaOWpasia IHIIMX OUTBIINX 3HAYCHD 1 HABUIIUMH PE3yiib-
TaTaMH XapaKTepU3YIOThCS POCIMHU y (a3l LBITIHHA, a Mi3HILIE A0 YCHXaHHS Bere-
TaTHBHOI MacH TaKoXX 3MEHINYIOThCS. BinmoBimHO 10 3acTocyBaHHS 010CTHMYIATOPIB
JIUCTOBA IMOBEPXHS 301IbIIyBaJIACs, [0 MOXKHA OIIIHHUTH 13 TPEACTABICHUX PE3yJIbTaTiB
JIOCIIKEHD.
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Tabmuis 1
Po3BHTOK JINCTKOBOI MOBEPXHi BiA 3acTOCyBaHHA 0i0CTUMYJISITOPIB, THC. M2/Ta
(cepeane 2020-2022 pp.)

Ilmoma JucTKiB, THC. M%/Ta
BapianTu nociiny cxoau OyToHi3amis UBIiTIHHSA f:g;;?
(BBCH-10) | (BBCH-51-59) | (BBCH-60-69) (BBCH-70-79)
[enpux
Be3 3acTocyBanHs (KOHTPOJIb) 6,5 13,6 20,0 20,5
Byxcan Aminoruiant — 0,5 n/ra 7,6 15,7 23,7 21,2
Byxcan bio Vita— 1 n/ra 8,8 18,1 25,7 23,0
Byxcan MakpoMixke — 3 si/ra 10,1 19,9 26,7 27,1
Oxomutist
Be3 3acTocyBanHs (KOHTPOJIb) 8,7 15,2 25,0 18,2
Bykcan Aminomnant- 0,5 ji/ra 9,8 17,9 29,1 22,5
Byxkcan bio Vita— 1 n/ra 11,0 20,4 30,7 249
Bykcan MakpoMixke — 3 ji/ra 11,4 22,8 34,1 27,7

VY copry llenpuk Ha KOHTpOII, TOOTO Oe3 3aCTOCYBaHHS 0IOCTHMYJISATOPIB IUIOIIA
JIMCTOBOT IIOBEPXHi CTAHOBMIIA 6,5 THC. M*/Ta, & IPH BUKOPUCTaHHI Bykcan AMiHOIUIAHT
36imbmmIacs Ha 1,1 Tuc. M%/ra, o B mioMy ckiaaana 7,6 tTuc. M%/ra. Jlemo no-inmomy
JTAaHWIA TOKa3HUK MOYKHA OXapaKTepu3yBaTH Ha BapiaHTi 3actocyBaHHs Bykcai bio Vita—
1 11/ra, 1o cTaHOBUB OiMIbIIe SIK BiJl KOHTPOIIO Ha 2,3 THC. M?/Ta, a B LIJIOMY CTAHOBHTH
8,8 THc. M%/ra, Tak i Bim TMOMepeaHbO MPOaHaNTi30BaHOTO BapiaHTy Ha 1,2 THC. M%/Ta.
Oinpnie. HaliBUIMM pe3ynbTaToM OIIHIOBAHOTO MOKAa3HWKA MPOaHATi30BaHO Ha Bapi-
aHTi 3actocyBanHs Bykcan MakpoMikc — 3 j/ra, mo ckinagae 10,1 tuc. M?*/ra, 1o Bix
KOHTPOJTIO OinbIne Ha 3,6 THC. M*/Ta, a TAKOK OLbIIIE 1 Bil MOMEPEAHIX MPOaHai30Ba-
HUX TTIOKa3HHKIB.

V (asi OyToHizaii MIoIia JUCTOBOI MOBEPXHI ACHIO 301IBIIHIIACS, IO MOXKHA Bif-
MITHTH Ha BapiaHTi KOHTpomi craHoBuma 13,6 Tuc. M*/ra. Jlampliie Mpyu BUKOPUCTAHHI
Byxkcair moka3HHKIB aHAIOTIYHO TIOTIEPEAHBOMY 3MIHIOBABCS, ajie HaOyBaB 1HIIIOTO aHa-
mizy. Ilpu 3acrocyBanni Bykcan AmiHommant — 1 si/ra BiH ckimamaB 15,7 tuc. m*/ra,
TaKOX JIeIIo 301IBINMBCS Ha BapiaHTi BUKOpHCTaHHA Bykcan bio Vita, mo cTaHOBUTH
18,1 tnc. M*/ra 6inbiie Big KOHTpOO HA 4,5 THC. M*/ra. MakCUMaabHAM 3HAYCHHIM
JUCTOBOI MOBEPXHI KAPTOILTI BiJ3HAYCHUI BapiaHT 3acTOCYBaHHsS OlOCTUMYJSITOpPA
Bykcan Makpowmikc — 3 71/ra, mo cknanae 19,9 tic. m%/ra, ne 6inblie Bijg KOHTPOIIO Ha
6,3 Tuc. M?/ra.

I1ix gac uBiTIHHS KapTOILTi INCTOBA IIOBEPXHs Oylia HABHIIIOIO, a1 3MiHHOIO 32 Bapi-
antamu. Ha xonTposi BoHa cknamana Bcsoro 20,0 Tic. M*/ra. 3rooM mpH 3acTOCyBaHHi
Mikpoz00puBa Bykcan y pisHHX cxeMax HOro BUKOPUCTaHHS IPU3BEJI0 10 301IbIIICHHS
caMoro MoKa3HWKa, a caMe TpH 3acTtocyBaHHi Bykcan AmiHoruiant 0,5 n/ra nmcrosa
NOBepXHs cTaHoBuia 23,7 Tuc. M*/ra, aemo 30iblieHa Oyjia Ha BapiaHTi MPH 3aCTO-
cyBaHHi Gioctumyssitopa Bykcan Bio Vita 1 ni/ra y ¢asi Oyronizamii — 25,7 tuc. m*/ra.
HaitBumioro miomero JUCTOBOI ITOBEPXHI BiMIUYCHHH BapiaHT 3aCTOCYBaHHS sIK 010CTH-
myasitop Bykcan MakpoMike, a came 26,7 tuc. M?/ra, ae Ha 6,7 TuC. M?/ra GinbIie Bif
KOHTPOJIIO.
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Ha kiHmeBux eramnax po3BUTKY KapTOILIi, a came i1 4ac 103piBaHHS POCIUH IUIOIIA
JMCTOBOI IOBEPXHI y mpoaHaiizoBanoro copty llenpuk Ha BapiaHTi 6¢3 BUKOPHUCTaHHS
GiocTumysTopa cranoBwia 20,5 Trc. M*/ra. Ha iHmMX BapiaHTax BOHA JENIO 301/b-
IIyBajacs, 0 CBiAYaTh NPECTABICH] pe3ylIbTaTH AOCHIPKCHb Ha BapiaHTi IIPH 3aCTO-
cyBaHHI Gioctumyssitopamu Bykcan Aminomiant ckmamana 21,2 tuc. m*/ra, Bykcan
Bio Vita — 23,0 tuc. M*/ra i npu 3actocyBanni Bykcan MakpoMikc — 27,1 tuc. m*/ra.
Ha nanomy BapiaHTi IJIO0IIA JTMCTOBOI NMOBEPXHI BUSBMIIACS HAOINBIIO HABITH NPH
MOPIBHSAHHI 13 TaHUM ITOKa3HUKOM Y (a3i IBITiHHS.

3a XapaKTepUCTUKOIO cOpTy KapTorli OKOJIUIIS 1 TUCTOBOI OBEPXHI MOPIBHAHO 13
coptoM Llleapuk MoXkHA MpoaHaTi3yBaTH A0 BUIII TOKa3HWKH, HABITh Ha BApiaHTI KOH-
Tpoui. CaMme Taky TEHICHIIII0 MOJKHA TIOSICHUTH 3aBJISKH COPTOBOMY ITOTEHITIATy JAHOTO
copTy 1 camoro rabityca kyma. [1io111a 1ucToBOi MOBEPXHI POCIHH KapTOILIi y ¢a3i cxo-
niB 6e3 3acrocyBaHHs GiocTumysstopa Bykcan cknanana 8,7 tuc. m%/ra. Jlansie npu
3aCTOCYBaHHI O10CcTUMYIIATOPIB Bykcan BoHa 301IbITyBasIacs Ha BCiX BapiaHTax, a came
[pU BUKOpUCTaHHI Bykcan AMIHOIUIAHT CTaHOBHJIA JIMCTOBA MOBepXHs 9,8 THc. M%/ra,
Ha BapiaHTi 3actocyBanus Bykcan bio Vita — 1 n/ra ckinagana 11,0 Tuc. M%/ra i HaiiBu-
MM ITOKa3HUKOM BiJJ3HAUEHHH BapiaHT 3acTocyBaHHs Bykcair MakpoMike — 3 11/ra, o
craHoBMB 11,4, 110 CBiAYMTH OijIbIIE BiJ KOHTPOJIO Ha 2,7 THC. M%/Ta.

JlucroBa noBepxHs y ¢a3i OyToHizallil XapaKTepu3y€eThCs OUTBIIMMU TOKa3HUKAMH
nopiBHAHO SK y (a3i cxomiB. Ha BapianTi 6e3 3acTocyBaHHS 010CTHMYJATOA JTHCTKOBA
noBepxHst craHoBwia 15,2 tuc. m*/ra. Ha Bapianti 3actocyBanus Bykcan AmiHomn-
aaut — 0,5 51/ra TMCTOBa MOBEPXHS CKiamana 17,9 Tuc. M%/ra, a Ha BapiaHTi 3aCTOCY-
BaHHs Bykcain Bio — 1 ji/ra nmucToBa nmoBepxHs KapToruti ctanoBmia 20,4 Tuc. M%/ra, mo
Ha 5,2 TrC. M?/Ta Oinblie BiJ KOHTPOM. 3a mipkuBieHHs Bykcan MakpoMike — 3 ni/ra
JIMCTOBA TIOBEPXHS POCIMH KapToIuli Ckiagana 22,8 THc. M*/Ta, 0 NP aHami3i BCix
BapiaHTiB BUSBHJIACS HAWOIIBIIO0, a Bil KOHTPOJIIO Ha 7,6 THC. M%/Ta BHIIE.

[MpoananizoBaHmii TOKAa3HUK 32 (ha3aMul OLIHIOBAHHS JICTOBOI OBEPXHI y (a3l 1Bi-
TiHHS BUSIBUBCSI HaWBHIIMM y TOPIBHSHHI 3 iHIMMH (a3amy, came Ie CBITUHUTH IIPO
HaOUTbIIIE HAKOTTMYEHHS MPOIYKTHBHOCTI pocivH. JIucToBa MOBEpXHS HA KOHTpOIi 0e3
3acToCyBaHHs Gi0CTHYIATOPIB cKianaia 25,0 Tuc. m*/ra. Ha BapianTi 3actocyBanHs 6ioc-
tumyIsitopa Bykcan Aminomtant 0,5 11/ra TiucToBa MoBepXHs ifipaxosaHa 29,1 tuc. M%/ra,
o Ha 4,1 Tuc. M*/ra OibIIIEe B KOHTPOIIIO. 3TOIOM CIHOCTEPIrasocs 301IbIICHHS TOKa3-
HHKA, 1110 BiIMIYEHO Ha 3acTOCYBaHHI Gioctumynstopa Bykcan bio- 1 i/ra— 30,7 tuc. m*/ra.
HaiiBumM 3HaueHHSIM JHCTOBOI oBepxHi (34,1 THC. M%/ra) XapaKTepU3yIOThCS POCIHHA
NIPY BUBYCHHI BapiaHTy 3acTocyBaHHS Bykcan MakpoMikc — 3 ji/ra.

B nepion «3eneHoi sroaw» POCIMH IUIOIIA JIMCTOBOI MOBEPXHI AEUI0 3MEHILIU-
Jacs MOPIBHAHO 13 aHANIi3yBaHHSIM JAHOTO MOKA3HHUKA y (a3l HBITIHHA, IO CBITYUTH
PO HAKONMYCHHS YpOXKaro Oyap0 kaprornii. JIMCTKOBa MOBEpXHS Ha KOHTPOJ CTaHO-
Buna 18,2 tuc. M?/ra. 3rooM mpH 3aCTOCYBaHHI 010CTUMYJISATOPIB 3HAYESHHSI JTHCTOBOT
MOBEPXHi 301IBIIYIOTECA, @ caMe NpH 3acTocyBaHHI Bykcan Aminorutant 0,5 n/ra —
22,5 tuc. M*/ra, nmpu 3actocyBanti Bykcan bio — 1 j1/ra 3HaueHHS MOKa3HUKA CTAHOBHJIO
24,9 tic. M*/ra. MakcumanbHa JHCTOBA TOBEPXHS Y JAaHii ¢asi crocrepiranach mpu
3acTocyBaHHI OlocTumynsaTopa Bykcan MakpoMike — 3 5i/ra, o B IIOMY CKJIajana
27,7 tuc. m*/ra, mo Ha 9,5 Trc. M*/ra GinbIle Bix KOHTPOIIO.

BuchoBku i mponosunii. [ng ymoB Jlicocteny 3axigHOro HaiOinblua JHCTOBA
MOBEPXHSI POCIIMH KAaPTOIUIi 3aJIGKHO BiJl 3aCTOCYBaHHSI O10OCTUMYJISTOPIB Y T0O3aKO-
PEHEBUX MDKUBJICHHSX CIIOCTepiraizachk Ha BapiaHTi 00poOku Bykcam MakpoMike —
3 n/ra. [Ipu upomy copt Oxomnuis B HOPiBHSHHI 13 copToM Llenpuk xapakrepusyeTbes
BUIIMM MOKa3HUKOM JIMCTOBOT IIOBEPXHi 3aBISKH CBOIM COPTOBUM OCOOIMBOCTSIM.
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BMICT BAXKUX METAJIB Y 3EPHI KYKYPYO3U
NP YMOBI BUPOLLYBAHHA HA NMOJICCI YKPAIHU

Mauyeea I.I. — 0.m.H.,

npogpecop kaghedpu exonoeii ma npupoAOOXOPOHHUX MexHonoail,
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doueHm Kaghedpu ekornozii ma npupodOOXOPOHHUX MEXHO0oail,
HepxasHuli yHisepcumem «>KumomupcbKa rnomnimexHika»

Ha npomssi ocmanuix poxie 3a0pyOHeHHs. HA8KOIUUWHLO020 HPUPOOHO20 Cepedosuya 8adic-
KUMU MEMAIamu CIaio 0OHUM 3 RPIOPUMEMHUX 3a2P03 071 BCb020 HCUBO2O, BKIIOUAIOUU TIOOUMHY),
a MexXHIYHUL Ma eKOHOMIYHULL NPo2pec 6ce Yacmiue CHPULUHAIOMb NOPYUIEHHS eKOCUCTEM.

Ipomucnosicms aKmugHO pPo36USBAEMbCSL, PO32ATYOHCYIOMbCA MPAHCHOPMHI MEPEXCi, po3-
6Y008YIOMbCS HCUMIIOB] KOMNLEKCU MA 30IIbULYEMbCS KIbKICMb MPAHCNOPMHUX 34008 HA
0opozax, 8iON0GIOHO 30LNbULYEMbCA KIIbKICIMb A8MO3ANPASHUX KOMNIEKCI6 — ye 8ce CYymmeo
30IIbULYE PUUK 3POCMAHHS GMICHTY BAICKUX MEMATIE 8 CUCTHEMAX HABKOTUUHBO2O CePedosuLyd.

Hayrxoei 0ocnioscenns ceionams, wjo 8axcKi Memanu Maroms 30amHicmb HAKONUYY8AMUCh HA
6CIX PIBHAX MAK 36AHOT eKONO2IUHOI NIPAMIOU, W0 NO2IUONIOE NPobIemY i3 3a0pyOHeHHAM. Bnius
BAVICKUX MEMATIE MOJICEe MAMU 8i00aNeHUL e(heKm.: KaHyepOo2eHHUL, MymaceHHUll, a MaKodic Mac
MOKCUYHUL BNIUE HA WLTIYHKOBO-KUWKOBULL MPAKM, CEPYE80-CYOUHHY MA eHOOKPUHHY CUCTEM)),
PENPOOVKMUBHY cucmemy, Ri08Uuye pusux 0e3nnioos K y HCiHoK, max i y yonosikis. Haxonu-
YeHHS BANCKUX MEMAIi6 8 OP2AHI3MI TIOOUHU, 3 HACOM BUKIUKAE NOCIAONIEHHS IMYHHOT cucmemu,
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Ma BUKAUKAE 3A20CMPEHHA XPOHIuHUX X60po0. Kodicen i3 ajickux memanie mMae c6oi nesHi oco-
orusocmi, wo GnIUBAIOMb HA opeanizm. Hanpuknao, ompyenns pmymmio UKIUKAE YPAICEHHs.
6 OCHOBHOMY Hep808Oi cucmemu, HUPOK, A OMPYEHHI KAOMIEM BPAICAE Ne2eHi, CIUZ08Y 0OO0IOHKY
HOCA, WTYHKOBO-KUULKOBO20 MPAKNTY.

Ilpome 6iOMOBUMUCH 6I0 GUKOPUCTHANHS BAJICKUX MEMANI6 HA OAHUL 4aC NPAKMUYHO He
MOJCTUBO, came MOMY X NPOO0BICYIOMb AKMUBHO GUKOPUCIO8Y8ami 8 binbuocmi cghepax npo-
MUCTI08OCMI, NPU YbOMY 3aUMArOHU Micye 2100anbH020 3a6pYOHI068AYA NAAHEMU.

Pesynomamu 1a60pamoprux 00CiiodceHs ceiouams, uwjo Hatusuwa Konyenmpayis Pb y 3epHhi
KYKYpyo3u cnocmepieanucy y copmax J{H Cnasuys (cv DN Slavitsa) ma copm Monkaumo (cv
Moncanto). [anuii nokaznuk snaxooumocs y mexcax 2,02—3,42 ma 1,69-3,12 me/ke, 6i0nogioHo.
Konyenmpayia Pb y ecix spaskax sepra Kykypyo3u He nepesuujye nokasuux LK -5,0 me/ke.

Jocniosicenns ceiouams npo pisHUYIo 6Micmy c8uHYio 3a sapianmamu yooopenns. Hatleuwa
KOHYyenmpayis moxcuxanma oyna eiomivena na éapianmi 3 Hopmoio enecenns doopus N, P, K, 2
ona copmie Monuxkanmo (cv Moncanto) ma /{H Cnasuysa (cv DN Slavitsa). Ll{ooo copmy Adeseu
(cv Adeway), mo konyenmpayis Pb ne nepesuugye nokazuuk I'/IK. Pezynomamu nabopamopHux
00CniONHCceHb C8I0UAMb, WO HA 6APIAHMAX 3 6HECEHHAM MIHEePANbHUX 00OPUB CeUHeYb V 3epHi
KYKYpyO3u, NOpigHsaHo 3 konmponem, Ha 32—49 % euwa 015 copmis Aodegeil (cv Adeway) ma JJTH
Cnasuys (cv DN Slavitsa), ma ne nepesuwgye I/[K.

Knrouogi cnosa: cucmema yoobpenns, ceuneyb, KaOMill, MiOb, YUHK, MAP2aHeyb, eKoI02iUHA
be3nexa, MiHepanbHi 006pUBaA, NPOOYKMUBHICTb, 8POJNCAUHICTINb, eKONO2IAL.

Patseva I.H., Herasymchuk L.O., Mozharivska I1.A. Content of heavy metals in maize grain
under conditions of cultivation in Polissya of Ukraine

In recent years, environmental pollution by heavy metals has become one of the top threats
to all living things, including humans, and technological and economic progress is increasingly
causing ecosystem disruption.

Industry is actively developing, transport networks are expanding, residential complexes are
being built, and the number of vehicles on the road is increasing, with a corresponding increase
in the number of petrol stations — all of which significantly increases the risk of increasing the
content of heavy metals in environmental systems.

Scientific studies show that heavy metals have the ability to accumulate at all levels of the
so-called ecological pyramid, which exacerbates the problem of pollution. Exposure to heavy
metals can have long-term effects: carcinogenic, mutagenic, and toxic to the gastrointestinal
tract, cardiovascular and endocrine systems, and reproductive system, and increases the risk
of infertility in both women and men. The accumulation of heavy metals in the human body
eventually weakens the immune system and causes exacerbation of chronic diseases. Each of the
heavy metals has its own specific effects on the body. For example, mercury poisoning causes
damage mainly to the nervous system and kidneys, while cadmium poisoning affects the lungs,
nasal mucosa, and gastrointestinal tract.

However, it is currently virtually impossible to abandon the use of heavy metals, which is why
they continue to be actively used in most industries, while being a global pollutant.

The results of laboratory studies show that the highest concentration of Pb in maize
grain was observed in the varieties DN Slavitsa and Moncanto. This indicator is in
the range of 2.02-3.42 and 1.69-3.12 mg/kg, respectively. The concentration of Pb in
all samples of maize grain does not exceed the Maximum permissible concentration
(TLV- Threshold Limit Value) of -5.0 mg/kg.

The research shows a difference in lead content by fertiliser variant. The highest concentration
of the toxicant was observed in the variant with the fertiliser rate of N, P, K , for the varieties
Moncanto and DN Slavitsa. As for the variety Adeway, the concentration of Pb does not exceed
the TLV. The results of laboratory studies show that in the variants with the introduction of
mineral fertilisers, lead in maize grain, compared to the control, is 32—49% higher for the
varieties Adeway and DN Slavitsa, and does not exceed the TLV.

Key words: fertiliser system, lead, cadmium, copper, zinc, manganese, environmental safety,
mineral fertilisers, productivity, yield, ecology.

IMocTtanoBKa nmpobiemMu Ta aHAJi3 OCTaHHIX AocaixKeHb. ExemedTn mo MaoTh
BIZIHOCHY aTOMHY Macy Bij 56 i Oinbliie, IycTHHY TOHA 5 I/cM®, BUCOKY TOKCHYHICTD Ta
3MIATHICTh JI0 010aKyMYJIALT BITHOCATHCS JI0 BAXKKHX METaliB. [ pyna BaKKHX METalliB
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cknanae moHay 40 eneMeHTIB, HaA3BUYaiHO HeOe3MeuHMH BBaxkaioTh Pb, Zn, Cu, Mn,
Ni, Hg, Cd ta Cr. MikpoenemenTu Zn, Fe, Mn, Mo, Cu ta Co Takox BiTHOCSTb JO BaX-
KHUX METalliB 3a KpUTEpieM «BigHOCHa aroMHa macay» [1, c¢. 117-120; 2, c. 352]. Ilpote
TOKCHYHA /i IUX MIKpOEJIEMEHTIB MPOSIBISETHCS JIUIIIE IPH MEPEBUILIEH] KOHIIEHTpAITii
y IPYHTI Ta POCIIMHAX.

JoBeneHo, mio HaiOIbII Bpa3IUBUMHU A0 [ii BAXKKUX METAJTIB € PICT Ta PO3BUTOK
pociuH. MarepianoM Ajisi IPOBEICHHS AOCIiIKeHHS Oyl10 00paHo 3 COpPTH KyKYypyA3H:
copt Aneseit (cv Adeway), copt MonkanTo (cv Moncanto), copt JIH Cnasuus (cv DN
Slavitsa), OCKIbKY BOHH BITHOCHUTHCS JI0 TOJIOBHUX CUIBCHKOTOCIIOAAPCHKUX KYJIBTYD
VYkpainu [3, c. 27]. Kykypyasa BiTHOCUTBCS 10 KyABTYp 3 HAHOUIBIINM BHHOCOM 1 KOe-
(ilieHTOM 3aCBOEHHS MiKpO- Ta MaKpO-€JIeMEHTIB i3 IpyHTy. I BBakaroTh «iHAMKaTO-
poM» 7Sl BU3HAUEHHsS BMICTY MIKpOEJIEMEHTIB y IPYHTi. 3a HelOCTaTHhOI KiIBKOCTI
MIKpOEIIEMEHTIB MOXE IPU3YITUHATUCH PO3BUTOK POCTHH [4, ¢. 123].

Brpyuanns Ta BIUIMB JroACTBa Ha Giocdepy HOCHTH 4acTO BHUKIMKAE HE3BOPOTHI
3MIiHM B Hil, IPU3BOIUTH IO MOPYLIEHHA PIBHOBAarW MOTOKIB PEUOBHH Ta EHEPTii
B EKOCHCTEMaX, KOTPi (POPMYIOTHCSI ITOCTYNIOBO NMPOTATOM AY>K€ TPUBAJIOTO IIEPiOLy
[5, c. 57-62].

BHacmiiok CiIbChbKOTOCTIONAPCHKOl MisJIBHOCTI JIFOAEH BMICT BaXKKHX METaliB
y IPYHTI 3Ha4HO 3pocTae. [Ipr BUCOKOMY HAaKOITMUEHHI BA)KKUX METAJIiB Y IPYHTI, poc-
JIMHA TIOTJIMHAE iX Habararto OuIbIIe HiXK MOTpeOye, 10 MPU3BOAUTH 10 TOKCHYHOCTI JIsI
HuX [6, c. 120—-128]. baratopiuHi JOCTiIXKEHHS CBiIYaTh, 0 HAWOUIBIIINN BILUTUB BaXKi
MeTaJId MaroTh Ha ACHMUISIIIIMHI OPTaH! POCIIHH, TOOTO JJIs JINCTKIB Ta MOJIOIUX TAro-
HIiB (y JIUCTKaxX BiOyBa€eThCs IHTCHCUBHUM ra3000MiH). HaiiBaknuBimny posb y 3axu-
CT1 POCIHHHU NPU HAJIUIIKY BAXKUX METAJIB y IPYHTi, BUKOHY€ KOPEHEBa CHCTEMa
[7, c. 262-266; 8, c. 86-93].

Metonuka mocaigxensb. J[OCHiIKEHHS MPOBOIWINCH Y BHUPOOHHYOMY IOCII[Ii
y TOB «Kapoms» JKutomupceskoi obnacti, bepauuicskoro paitony 2020-2022 pp.
ITora o6mikoBoi aimstakm — 200 M2 (8 M x 25 M). PosranryBaHHs TiITHOK — CHCTEMa-
TAYHE, B OAWH SIPyC, TOBTOPEHHSI eKCTIEPUMEHTY — IiecTrpasose [9, c. 441; 10, c. 91-94].

BMicT B opHOMY mIapi: Jy»HOTiApOIi30BaHOrO a30ty — 6,45 mMr/100 r, o6MiHHOTO
kamio — 6,02 mr/100 T rpyHTy, pyxomoro ¢ochopy — 17,21 mr/100 r rpynty, pH —
6,73. JloCImipKyBaIUCh TPU COPTH KYKYpYyA3U: copT AneBel, copt MonkanTo, copt JIH
CrnaButis.

Bapiantu nocminy: 6e3 no6pus (kontpons), N, P, K . N P, K . N, P K . Mine-
panmbpHi noOpuBa: Kaimiii Maruesis — 40,2 %, amiagna cemitpa — 34,4 %, cynepgocdar
npocTuii rpanynbBanuii — 18,4 %.

BMicT BayKKHX METaJIiB y 3€pHI KyKypY/JA31 BU3HAYaIN aTOMHO-a0COPOIIHHIM METO-
JIOM Ha aToMHO-a0copOmiitHoMy criekTpodoroMeTpi C115-1M 3rigro OCTy 30178-96
[12,c. 173; 13, c. 18].

Pe3ysabTaTn gociaigkeHb Ta iX 00ropopeHHs. Pesynsratu 1abopaTopHUX AOCIHi-
JUKEHb 3epHa KyKypym3u copT AneBeit (cv Adeway), copt MonkanTto (c¢v Moncanto),
copt AH CnaBuns (cv DN Slavitsa) cBiguaTh, IO JOCTIIKYBaHHI 3pa3ku MarOTh
HesHauHe nepeumeHHst [JIK mo BMicTy Baxkkux mertamiB (Tadm. 1).

Pesynpratn mabopaTopHUX JOCHTIKEHb CBITYaTh, 110 HaWBHINA KOHIEHTpalis Pb
y 3epHi KyKypya3u crioctepirainuch y coprax JH Cnasuus (cv DN Slavitsa) Ta copt
MounxkanTo (cv Moncanto). JlaHwii TOKa3HUK 3HAXOAWTHCA y Mexax 2,02-3,42 Ta
1,69-3,12 mr/kr, BignosigHo. KoHneHTpanis Pb y Bcix 3pa3kax 3epHa KyKypylI3H He
nepeBuutye nokazuuk [JIK -5,0 mr/kr.
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Tabmuis 1
Konuenrpauisi Ba:Kkux MeTaJiB y 3epHi amapanTty

. KoHuenrpanisi BakKHX MeTaJiB, MI/KI
Copt BapiauT ynoopenns

Pb Cd Cu Zn
copt Anesei KOHTPOITh 1,79 0,031 6,231 45,34
(cv ddeway) N, P,.K, 235 0,034 | 7,153 | 5425
NP K, 2,54 0,032 7,241 65,34
NyoPooK o 2,98 0,037 7,245 65,89
copT MonkaHTO KOHTPOJIb 1,69 0,034 8,231 44 87
(cv Moncanto) N, P.K, 2,76 0,045 | 8349 | 4567
NP Ko, 2,83 0,047 10,287 46,98
NyoPooK o 3,12 0,047 11,102 48,87
copt JJH CrnaBuist KOHTpPOJIb 2,02 0,031 9,352 52,68
(cv DN Slavitsa) N, P,.K,, 221 0,035 | 11,561 | 5487
NP Ko, 3,21 0,035 12,236 55,73
N,.Po Ko 3,42 0,036 13,278 56,43

TJIK, mr/kr 5,0 0,3 10,0 50,0

JocmipkeHHs CBiMUaTh MpO PI3HUIIO BMICTY CBHHIIO 32 BapiaHTaMH YIOOpPCHHS.
HaiiBumia xoHmeHTpalist TOKCHKaHTa Oyna BifMiueHa Ha BapiaHTi 3 HOPMOIO BHe-
cenns nobpus N, P, K - nits copriB MonkanTo (cv Moncanto) Ta JIH Cnasuns (cv DN
Slavitsa). Wono copty Aneseii (cv Adeway), To KoHIIEHTpalis Pb He nepeBuiIye mokas-
Huk ['JIK. Pesynsratu nmabGopaTopHHUX IOCIiKEHb CBiT4aTh, IO HA BapiaHTax 3 BHe-
CEHHSM MiHEpaJbHHUX TOOPHB CBUHEID Y 3€PHI KyKYPYI3H, TIOPIBHSIHO 3 KOHTPOJIEM, Ha
32-49 % Bumia ans coptiB Aneselt (cv Adeway) ta IH CnaBuus (cv DN Slavitsa), Ta
He nepesuinye I'JTK.

Bwmict Zn y 3epHi Kykypya3u BapitoBaB Big 44,87 mr/kr no 65,89 Mr/kr, a HaliMeH-
M BMICT LIMHKY CIIOCTEpIrajy y 3epHi KyKypya3u copty MonkanTo (cv Moncanto)
(44,87-48,87 Mr/kr), Tofi sk y copti Aneseit (cv Adeway) maemo nepesutienss [JIK —
65,89 mr/kr. [Ipu BupoIyBaHHI KyKYpY[3H Ha BapiaHTaX 3 BHECCHHSM MiHEpaJbHHX
JI06puB BMicT Zn OyB Ha 35-51 % BUIIKUM BiJIHOCHO KOHTPOJIIO.

o crocyeThCs TAaKOTO BasKKOTO MeTaly sk Cu, To HOro KOHIIEHTPAIIisl B 3€pHI KyKy-
pyn3u, npu BuponiysanHi Ha [Tomicci Ykpainu, MmaB HeBucoke nepeumeHHs [JIK i cra-
HOBHB 0,231-13,278 Mr/Kr, BiAIIOBIAHO.

Haitbinpmra wxonnentpamiss Cd Oyma y 3epHi KyKypya3d copry MOHKaHTO
(cv Moncanto) (0,034—0,047 mr/kr), o He nmepepuysaio I'JIK. HaitHrmkdi moka3HUKH
KaJMilo croctepiranuch y 3epHi copty Aneseit (cv Adeway) ta copry AH CnaBuus
(cv DN Slavitsa), (0,031-0,037 mr/kr ta 0,031-0,036 Mr/kr), BiAMOBITHO.

IlepeBulicHHS KOHIIEHTpaIii Migi OyB y 3epHI KyKypya3d copriB Mon-
kaHto (cv Moncanto) ta JIH CnaBunst (cv DN Slavitsa), BiH BapiloBaB B Mexkax
8,231-11,102 mr/kr ta 9,352—13,278 mr/kr, BianoBigHo. HaliHMX4Unii BMICT MiJli CITO-
crepiraBcs y copty Aneseit (cv Adeway) — Big 6,231 Mr/kr 1o 7,245 MI/KT, 1110 3HAY4HO
HIOKUMi 3a mokasHuk ['JIK.

PesynpraTn 1abopaTopHUX TOCIIHKEHb BKa3yOTh, [0 TIPY BUPOIIYBaHH1 pi3HUX COp-
TiB KYKYpYA3H Ha AOCTITHUX JIUISHKAX 13 BHECEHHSIM TOOPHB € IOMITHE MEePEBUIICHHS
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KOHIICHTpAIil BAKKUX MeTalliB y 3epHi pociuH, BimHocHO I'JIK. Tak, BMicT miai nepe-
BumryBas Ha 10,5 %, a Bmict nuHKy — Ha 36,23 % mms copry AH Cnasuns (cv DN
Slavitsa) BinnosinHo. Konnenrpauist Zn B coprax Azneseit (cv Adeway) Ta MOHKaHTO
(cv Moncanto) ue nepepuiyBaina nokazHuk [ JIK Ha »onHi{ KoCHiqHIN TiTsHIIIL

BuCHOBKHM Ta mepCcHeKTHBH MOAAJBIIUX AOCTiI:KeHb. J[HI HAaykOBOTO IOCIHi-
JUKEHHSI BMICTY B@)XKKHX METAJliB y 3€pHI KyKypya3u Oylio oOpaHO YOTHUPU Ba)KKUX
metanu: Pb, Cd, Cu ta Zn. Pe3ynsraTél JOCTiIKEHb KOHIEHTpAIlil BaXXKKUX METaJliB
CBIiJIYaTh, IO BOHM MalOTh NepeBuIlieHHs nokasHukiB [JIK, ToMy € moteHiiiHo Hebe3-
MIEYHUMH I 37J0POB’ Sl JIIOAWHHU, TBAPHHU Ta HABKOJHUILHBOTO CEPEAOBHUIIIA.

JlocmipkeHHs cBiqUaTh PO Pi3HUIIO BMICTY CBHHIIO 32 BapiaHTaMH YIOOpEHHS.
HaiiBuina koHIEHTpallisi TOKCHKaHTa Oyjia BiIMIiYeHa Ha BapiaHTi 3 HOPMOKO BHe-
cennst 1o6pus N, Py K . niist copriB Monkanto (cv Moncanto) Ta JIH Cnasuust (cv DN
Slavitsa). ono copty Aneseti (cv Adeway), To KoHIIEHTpanis Pb He nepeBuinye moxas-
auk [JIK. [Ipu BupoIyBaHHI KyKypyI3d Ha BapiaHTax 3 BHECCHHSIM MiHEpaJbHUX
J06puB BMICT Zn OyB Ha 35-51 % BumuM BigHOCHO KoHTpoto.11{o cTocyeThest Takoro
Ba)XKoro merainy sik Cu, To H0ro KOHIIEHTpalis B 3epHi KyKypy[I3Hu, IpH BUPOITYBaHHI
Ha [Tomicci Ykpainu, MaB HeBHcoke niepeButiieHHs ['JIK i cranoBuB 6,231-13,278 Mr/kT,
BiJIIIOBiTHO.

IlepeBumiennss KoHLeHTpamii Migi OyB y 3epHi KyKypya3d copTiB MoH-
kaHTo (cv Moncanto) Ta IH Cnasuus (cv DN Slavitsa), BiH BapitoBaB B Mexax
8,231-11,102 mr/xr ta 9,352—13,278 mr/kr, BignoeigHo. HalHmk4uuii BMICT MIJi CIIO-
cTepiraBcs y copty Aneseil (cv Adeway) — Bix 6,231 Mr/kr go 7,245 MI/Kr, 1m0 3HaYHO
HIKYIUH 3a moka3Huk I J[K.

Baxki MeTamu MaroTh 3[aTHICTh HAKOMMYYBAaTHCh Y KIITHHAX POCIUH, TOMY
mepes BHPOIIYBAHHSIM CLIBCHKOTOCTIONAPCHKUX POCIHH, MOTPIOHO BHOCHTH CIICIli-
aNbHI 3ac00H, 10 OYMIIAIOTH IPYHT BiJ BaKKUX METAIIB, Ta HE HOMYCKAIOTh iX HAKO-
nu4eHHs y pocnuHax. Came ToMy, MPOBEASHHS J1aOOpaTOPHUX IOCIHIIHKEHb Ha BMICT
Ba)XKUX METANIB Ta pOo3p0o0Ka arpOTEXHIYHKUX 3aXO0JliB 00 OYMIIEHHS IPYHTY € AyXKe
Ba)KJIMBUMH.
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Resource-ecological security of the region is the state of the regional natural-social-economic
system, which ensures the prevention of deterioration of the quality of ecosystems and human
health while improving the socio-economic state of this system (minimum entropy), taking into
account the impact of destabilizing resource and environmental threats, external and internal
environments, through the mechanism of increasing the efficiency of using the natural and
economic potential of the territory, focused on resource conservation and resource substitution,
including on the basis of the capitalization of production and consumption waste as secondary
resources, as well as minimizing the negative impact of waste on the quality of primary resources.

The problem of ensuring resource and environmental security, increasing the efficiency of
using the natural and economic potential of the territory is one of the priorities for each region
of Ukraine.

Therefore, the scientific article developed and scientifically substantiated a theoretical and
methodological approach to assessing the level of resource and environmental security of regions
in the system of sustainable development, which consists in the calculation of a three-component
indicator that takes into account the level of environmental security of the region’s economy,
the level of environmental risk to the health of the population based on a priori selection of a
model that reflects various interdependencies in the system of “human-environment” relations
and the level of resource conservation and resource restoration in the region. The theoretical
and methodological basis of the study was the results of fundamental and applied research in
the field of economic theory and regionalism, ecological economics, the concept of sustainable
development, scientific developments of domestic and foreign scientists on the management of the
resource potential of the region.

The conceptual principles of ensuring the resource and environmental security of the region
are substantiated, including hazard identification, a theoretical and methodological approach to
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the selection of strategies for ensuring a sufficient level of resource and environmental security,
based on the definition of resource and ecological security zones, and the implementation
of which will allow: to improve the resource security and competitiveness of the region, get
additional income from secondary resources, preserve primary resources and improve their
quality, return contaminated land in the economic circulation of the region (reflects the economic
and resource aspect), reduce the risk to public health from the negative impact of waste, improve
the socio-psychological climate in the region (reflects the social aspect); ensure preservation and
restoration of the region’s environment, the natural state of ecosystems and minimum entropy
(reflects the ecological aspect).
Key words: resource-ecological safety, region, secondary resources, solid wastes.

Iucapenxo I1.B., Camoiunixk M.C., /Jluuenxo O.10., /lacmosxa B.IL., I'ycuncokuii /I.B.,
IlInipna B.I. Ouinka piena pecypcHo-ekonoziunoi 6e3neku peziony: MemooudHi ma
MemooonoziuHi acnekmu

Pecypcro-exonoeiunoi Gesneka peciony — cmau pecioHANbHOI NPUPOOHO-COYIATbHO-EKO-
HOMIYHOI cucmeMu, wo 3ade3neuye 3anodieantsa NO2IPUleH s AKOCMI eKocucmem ma 300po8 s
JHOOUHU NPU NOKPAUEHHI COYIAIbHO-EKOHOMIYHO20 CIMAHY OAHOT cucmemu (MIHIMyM eHmponii),
3 YPAaxy8auHAM GNAUGY OeCMAOINI3VIOUUX PECYPCHUX MA eKONOSIUHUX 3a2P03 306HIUHbLO2O MAa
BHYMPIWHBLO20 CEePe00sULY, Yepe3 MeXanizmM niOGUWeHHS eheKMUGHOCMI GUKOPUCAHHS NPUPOO-
HO-eKOHOMIYHO20 NOMEHYIALY Mepumopii, OpieHmMo8ano2o Ha pecypco3depedicentss ma pecyp-
CO3aMIWeHHsl, Y MOMY YUCTT HA OCHOGI Kanimanizayii 6i0X00i6 8UpOOHUYMEA i CRONCUBAHHSL SIK
BMOPUHHUX PECYPCIB, A MAKONC MIHIMI3ayii HeeamugHo20 6NIUBY 8I0X00i6 HA AKICMb NEPEUHHUX
pecypcie.

IIpobnema 3ab6e3neuentist pecypcHo-eKon02iuHoi b6e3nexu, niosuLyeHHs eqekmugHocmi 6UKo-
PUCMAHHS NPUPOOHO-EKOHOMIYHO20 NOMEHYIaLy mepumopii € 0OHIEI0 3 NpiopumemHux Ois
KodtcHO20 peziony Yipainu.

Tomy, 6 Haykogiti cmammi po3pobieHo ma HayKoso OOIPYHMOBAHO MEOPEeMUKO-Memoooo0-
2IYHUTL NIOXIO W0O0 OYIHKU PI6HS PeCyPCHO-EKON02IUHOL be3neKl pecionie y cucmemi cmanio2o
PO36UMKY, AKUL NONAAE 8 PO3PAXYHKY MPUKOMNOHEHMHO20 NOKA3HUKA, WO 8PAXOBYE Di6eHb
eKoN02iUHOI be3neKu eKOHOMIKU Pe2ioHy, PiBeHb eKON02IUHO20 PUSUKY 300P08 10 HACENeHHs Ha
OCHOBI anpiopHo2o 8ubOpPy mooeri, o 8i000paXcae PisHi 63AEMO3ANEHCHOCII 8 cucmeMi 8i0-
HOCUH «II0OUHA-CePedosuyey, Ma PieeHb pecypco30epexcerHst i pecypCo8iOHO8IeHHs Y peciOHi.
Teopemuunoio ma MemooOnIO2IYHOW OCHOBOK OOCHIONCEHHS. CIANU Pe3yIbmamu (yHOAMeH-
MATGHUX | NPUKIAOHUX OOCTIONCEHD ) 2AY3l eKOHOMIYHOI meopii ma pe2ioHaniCmuKu, eKono-
2IuHOI eKOHOMIKU, NONOJCEHHs KOHYenyii cmano2o0 po36UmKy, HAYKOGi po3poOKu GIMUUSHAHUX
i 3apybidcHUX YUeHUX i3 NUMAaHb YNPAGLIHHA PeCyPCHUM NOMEHYIAIOM Pe2ioHy.

Ob6rpynmosano KoHyenmyaibHi 3acadu 3a6e3neuents pecypcHo-eKono2iunoi besnexu peai-
OHY, W0 eKIHaAOMb i0eHmugikayito Hebesneku, MmeopemuKo-memoOudHuil nioxio 0o eubopy
cmpameziti 3a6e3neuenHs 00CMAamHub020 PiGHs pecypCHO-eKoN02iuHoI b6e3nexu, wo IpyHmMyEmbCsl
Ha 8USHAYEHHI 30H PeCYPCHO-eKON02INHOT be3neKu, ma peanizayis AKUX 003601UMbs. NOKPAWUMU
pecypcozabesneuenicms ma KOHKYPEHMOCHPOMOICHICIb Peciony, Ompumamu  000amKogutl
00xi0 6i0 emoppecypcie, 30epeemu NEPEUHHI pecypcu ma NOKpAwumu ix aKicms, HOGePHYmMuU
3a06pyOHeHi 3eMli Y 20Cn00apcbKull 0bie pecioHy (8i000paxicae eKOHOMIMHUNL Ma pecypCHuUll
acnexkm), SMeHWUmMY pusuK 300p08 10 HaceleHHsl 8i0 He2amuU8HO20 BNIUBY 8I0X00I8, NOKPAWUMU
COYIANbHO-NCUXONOSTUHULL KAIMam Y pe2ioHi (8idobpadicae coyianvhull acnekm); 3abesnedumu
30epedicenHs i GIOHOBIEHHA HABKOTUUIHbO2O CePedOsUa PeCiOHY, NPUPOOHO20 CIMAHY eKOCUC-
mem ma MiHiMymy eHmponii (6i006pasicae eKono2iunull acnexkn).

Knrwowuogi cnosa: pecypcrno-exonoziuna besnexa, pezion, 6mopunii pecypcu, meepoi 8i0xo0u.

Statement of the problem. The problem of achievement of balanced development
in the region extends the sphere of influence of man on an environment and intensifies
the use of natural raw material base. That unavoidable takes away the problem of the
rational use of secondary resources on the first plan. The basic sources of secondary
resources are wastes of productive and consumer activity of men. A problem of the
rational use of secondary resources is one of priority for every region of Ukraine [1].
In such aspect of efficiency use of territory naturally-economic potential, including on
the basis of capitalization of wastes of production and consumption, becomes one of
regional development foreground jobs.
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The analysis of recent studies and publications discussing the problem. Con-
siderable payment in development of theoretical and methodological principles of the
balanced socio-economic development of regions was done by B. Burkinskiy, V. Volos-
hin. Z. Gerasimchuk, B. Danilishin, S. Doroguncov, D. Medous, V. Onischinko.
V. Tregobchuc and other specialists. Fundamental research of cooperation of society
and nature the devoted labours of V. Vernadskiy, O. Klimenko, L. Kupines, L. Melnik,
S. Podolinskiy, M. Rudenko, D. Forrester and other scientists. In the same time question
in relation to forming of the new complex going near providing of resource-ecological
safety in the regions remain for the scientific search.

Task statement: to work out and scientifically ground theoretical and methodologi-
cal approach in relation to the estimation of resource-ecological safety in the regions, on
the basis of that to form conceptual principles of providing of resource-ecological safety
in the regions of Ukraine, oriented to the increase of efficiency of the territory natural-
ly-economic potential use on the basis of solid wastes capitalization and minimization
of their negative influence.

Results of investigation. Resource-ecological safety in the region is the state of
the regional naturally-socially-economic system that provides prevention of worsening
of ecosystems quality and health of man at the improvement of the socio-economic
state of this system (minimum entropies), taking into account influence of destabiliz-
ing resource and ecological threats of external and internal environments, through the
mechanism of efficiency increase of the the territory naturally-economic potential use,
oriented to maintenance of resources, including on the basis of capitalization of wastes
of production and consumption as secondary resource, and also minimization negative
influence waste on quality primary resource.

Going out the theory of safety of ecosystems and taking into account influence on them
of socio-economic factors [2] author is work out theory-methodological approach in rela-
tion to the estimation of resource-ecological safety in the regions, that consists in the cal-
culation of three-component index that takes into account ecological safety of region econ-
omy (P), level of ecological risk (M) and level of resources proceeding in the region (W):

K=f(F M W)
M, W—1,if B SW=P, .S

odocm’ " docm’ odocm’

M, W—0,if RSW<P, .S

m’ " docn’ docm”

P
P

where P oo Moy W = sufficient value of indexes P. M, W.

Constituents of three-component index in relation to resource-ecological strength of
region security it is suggested to determine so:

1. Index of ecological safety of region economy settles accounts as a total economic
loss for contamination of environment from the technogenic loading in a region on
authorial methodology [3], the results of calculation of that allowed to define near-term
strategy to direction of improvement of the system ecologically safe development in
Ukraine regions (table 1).

2. The estimation of risk to the health of population it maybe to carry out by means
of authorial model that represents different to interdependence in the system of relations
“man-environment”:

M =6,43+32,41W —0,173D + 0,604 P
P=41,29+14,434+15,49G —1,28C
C=39,65+1,735M
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Table 1
Grouping of Ukraine regions to direction of improvement of the system
ecologically safe development of regions of Ukraine *

Type Regions Near-term strategy
4 Ivano-Frankivsk, Kyiv, Vinnytsya to Effective strategy of guard of
! the area atmospheric air
Crimea, Lviv, Mykolaiv, Odesa, Effective strategy of guard of water
A4, Kherson, Tcherkasy to the area, Kyiv | resources
and Sevastopol
Zhytomyr, Poltava, PiBencbka, Sumy, |Effective strategy of guard of soils
E 4; Volyn to the area
s Y Dnepropetrovsk, Donetsk, Effective strategy of guard of
r“2 | Zaporizhzhya, Luhansk of area atmosphere and water resources
AA Chernihiv area Effective strategy of guard of water
3 resources and soils
Kharkiv area Effective strategy of guard of
AA4A, atmospheric air, water resources and
soils
Type B Zakarpatti.a, "Ijernopil, Khmelnytsk, Effective strategy of imprO\{ement of
Chernivtsi, Kirovohrad to the area the system of health protection

* — it is made authors.

This equalization the index of morbidity of population (M), as a basic indicator of
ecological risk, is examined as a function from social-ecological-economic factors that
have direct influence on a health of population: influence of contamination of the ground
cover W) (,s sources of food products, degree of satisfaction of requirements in services
of health protection (D) and level of ecological danger of regional economy (P). The
level of ecological danger of regional economy (P) is conditioned by social-ecological
factors, namely by side effects from the production of contamination of atmosphere
(A) nd hydrosphere G) (,y the level of “social trouble” in the region (C), determin-
ing from one side potential possibilities on the improvement of environment, and from
other side it is observed to circulating connection: level of morbidity (M) in much why
determines the level of “social trouble” in a region, so as higher morbidity provokes
the greater amount of the lost working days and worsening of material terms. On the
basis of economic-mathematical model (2) conducted estimation of ecological risk in
the regions of Ukraine. The worst indexes of ecological risk are in those areas, where
many industrial enterprises and minerals (Donetsk, Dnepropetrovsk, Zaporizhzhya and
Ivano-Frankivsk areas) (figure 1).

3. Index of level of proceeding in resources in the region includes next constituents:
power-hungryness of solid wastes handling sphere in the region [4]; economic effi-
ciency of the use of secondary resources in a region [5]; economic efficiency of the use
of biopower potential in a region [6]; an estimation of risk of health of population from
the existent system of solid wastes handling [7].

Eight values of three-component index of estimation of resource-ecological strength
of region K security are possible in theory, that answer 4 zones of resource-ecological
safety of region, presented on figure 2.
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Fig. 1. Estimation of ecological risk after to the regions of Ukraine,
generalized data for 2005-2022 (it is made author)

Level of ecological danger of economy of region

sufficient msufficient
Risk to the health of population
sufficient | insufficient | sufficient | insufficient | ecological safety of mgion

'E w

8 | Zome of acceptable
s 5 [8 il s
§8 (LD [/ | (1:0:0) il sty
fs |3
E - Zome: of shaky resowre-
g5 L ecological safety
2o | o the mgion
TS B |(0.1.01) S—
i = Zome of impermissible
= & msource-ecological safity

s _ofmgion

Fig. 2. Zones of resource-ecological safety of region (it is made authors)




Exoutoris, iXTIONOTIs Ta aKBaKyJIbTYpa |

| 327

The brought research over the higher brought indexes over allowed to define the
zones of resource-ecological safety of Ukraine regions. For each of the distinguished
zones of resource-ecological safety optimal strategies offer providing of resource-eco-
logical safety of region, descriptions of that are given figure 3.

Coming from resulted, the complex going is formed near providing of resource-eco-
logical safety of region that must include next constituents authentication of danger and
determination of zones of resource-ecological safety; scientifically-methodical princi-
ples of choice of events of providing of sufficient economic strength security are on the
basis of optimization economic models; adjustment and concordance of decisions are
on the basis of integral model of development of the economical-ecological systems of
the use of naturally-economic potential of region (figure 4).
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Fig. 3. Grouping of Ukraine regions after resource-ecological strength, the generalized
is given for 2005-2022 (it is made authors)

Conclusions and proposals. In the article theory-methodological approach is
worked out in relation to the estimation of resource-ecological safety in the regions,
that consists in the calculation of three-component index that takes into account eco-
logical strength of regional economy, level of ecological risk on the basis of a priori
choice of model of relations “man-environment”, and level resources proceeding in the
region. The results of research allowed to form conceptual principles of providing of
resource-ecological safety in the regions of Ukraine, that must include next constitu-
ents authentication of danger and determination of zones of resource-ecological safety;
scientifically-methodical principles of choice of events of providing of sufficient eco-
nomic strength security are on the basis of optimization economic models; adjustment
and concordance of decisions are on the basis of integral model of development of the
economical-ecological systems of the use of naturally-economic potential of region.
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Fig. 4. Methodological principles of providing of resource-ecological safety (RES)
in the region (it is made authors)
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