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MAPKETHUHI'OBE 3ABE3IIEYEHHS ®OPMYBAHHS 1 PO3BUTKY
3EJJEHOT'O TYPU3MY V JbBIBCHKINA OBJIACTI
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Cuituncbkuii B., Xipisebkuii P., Xipisebkuii II., Kopineus FO. Mapkerunrose 3a0e3neueHHst popMyBaHHS i
PO3BMTKY 3€JIeHOr0 Typu3My y JIbBiBchKiii 061acTi

BuBueHO e(EeKTUBHICTH 3aCTOCYBaHHS MAapKETUHIOBOIO MiJXOAY JO YHPaBJIiHHA PEriOHaJbHUM PO3BUTKOM
TypusMy. IIpoBeneHO KOMIUIEKCHE IOCHIIXKEHHS IOHATh «3€JICHUM MapKETHHI», «CTaJIUM MapKETHHI» Ta «EKOIOTiYHMH
MapKeTUHr». BpaxoBaHO BiIMiHHICTh HiIXOMB A0 LMX HOHATH 3 OOKY BITUM3HSHMX Ta 3aKOPAOHHUX HayKOBLiB. Bka3zaHo,
SKi caMe OCOOJIMBOCTI cepu 3€JI€HOr0 TypU3My CHPHUSIOTH 3POCTAHHIO HOro HpUBAaOJIMBOCTI HA PUHKY TYPUCTUYHHMX
nociyr. Po3rIsHyTO cyTh Ta €1IeMEHTH MapKETUHIOBOI'O IJIAaHYBAaHHs Y IIPOLIECi CTBOPEHHS 1 pO3BUTKY arpoocens. [logaHo
HaMOUIbII MEPCHEKTHBHI BapiaHTH IIPOCYBaHHS TYPUCTHMUYHUX HOCHyr. CXeMaTMYHO ONMCAaHO MapKeTHHIOBI CTparerii
PO3BUTKY arpooceni Ta i mponykuii y cdepi 3eneHoro typusmy. Ilogana TpuxeranHa MapKETHHIOBAa MOJEIb PO3BUTKY
[IOBHUM IEPEIIIKOM CYIYTHIX IOCIYT AJsl AOBIOTEPMiIHOBOIO MPOXKUBAHHS YCIX KaTEropiil TypUCTIB.

Po3riisiHyTO KIII04OBI IIEpPEeAYMOBHU BiIHOCHO PO3BHUTKY 3€1E€HOTI0 TYPU3MY Y AOCIIUKYBAaHOMY perioHi — JIbBiBChbKii
obnacti. AHaji3 CTATUCTUYHMX JAHUX IIOAO PO3MOJUTY BHYTPIIIHIX TYpHUCTIB, OOCIYrOBYBaHUX TYpOIEpaToOpaMu Ta
TypareHTaMu, 3a METOI0 IOi3/IKM Ta perioHaMH JAEMOHCTpPYE JiJepchki nmo3uuii obiacti, 0coOnuBo y cdepi JiKyBaIbHO-
03JI0POBUYOTO TYPU3MY.

3ayBaxKeHO, 1110 B MeKaxX 00J1acTi 3eIeHUI TypU3M pO3BUBAETLCSA HEPIBHOMIPHO. BilmoBiHO 10 HAasSBHOCTI pekpea-
LiHHKUX pecypciB, sIKi € HEB1JI'EMHOIO CKJIAJJOBOKO PO3BHUTKY I[LOT'O BHIY TYpHU3MY, MoHaI 95 % arpooceib po3TalioBaHo y
miBAEHHINl Ta NiBAEHHO-CXiAHIN 4YacTHHI oOnacti. Y pesynbrati npoeaeHoro SWOT-anamizy 3€1€HOr0 TypU3MY Y
JIbBiBCBKill 0o0slacTi BHSBJIEHO MOTEHLINHHI MOXIIMBOCTI Ta 3arposiuBi (akropu #oro po3Burky. Ha ocHOBi 3xilicHeHOi
OLIIHKM PO3BHUTKY CUIBCBKOTO 3€JIEHOr0 TYpH3MY 3a JOMOMOIOK (akTOpIiB PI3HOTO BILIMBY 3alpONOHOBAHO KOMIUIEKC
3aX0JliB, IPU3HAYEHUX JUIS BIIOCKOHAJICHHS rays3i.

KuiouoBi cioBa: 3eneHuil TypusM, KOMIUIEKC MApKETHHIY, arpoocess, MapKEeTHHIOBE 3a0e3NEUeHHS, KOHKY-
PEHTOCIIPOMOXKHICTb.

Snitynskyi V., Khirivskyi R., Khirivskyi P., Korinets Yu. Marketing support for establishment and deve-
lopment of green tourism in Lviv region

The research topic is devoted to the study of effectiveness of the marketing approach to management of the regional
tourism development. The article supplies a comprehensive study of the concepts of «green marketing», «sustainable marketingy
and «environmental marketing». Domestic and foreign scientists have different approaches to these concepts. The authors of the
research identify features of green tourism, which contribute to the raise of its attractiveness at the market of tourist services. The
essence and elements of marketing planning in the process of creation and development of agro-villages are considered. The most
promising options for promoting tourist services are presented. The marketing strategies of agro-village development and its
products in the field of green tourism are schematically described. The presented three-stage marketing model of agro-village
development will contribute to evolution of their positioning at the market in the direction of formation of traditional agro-villages
with a full list of related services for long-term accommodation of all categories of tourists.



Poznin 1

The article considers all key prerequisites for development of green tourism in the studied region, i.e. Lviv region.
The analysis of statistical data on distribution of domestic tourists served by tour operators and travel agents for the purpose
of travel and regions demonstrates leading positions of the region, especially in the field of health-curative tourism.

The study shows that development of green tourism is uneven within the region boundaries. According to the
availability of recreational resources, which are an integral part of development of this type of tourism, more than 95 % of
agro-villages are located in the southern and south-eastern part of the region. By making SWOT-analysis of green tourism
in Lviv region, the researchers identify potential opportunities and threatening factors of its development. Basing on
assessment of the rural green tourism development under the effect of different factors, a set of measures is proposed to

improve the examined area.

Key words: green tourism, marketing complex, agro-village, marketing support, competitiveness.

ITocTanoBka npodJaeMu. Y OIIBIIOCTI epKaB
CBITY ctepa Typu3My pO3BHUBAETHCSA SIK CHCTEMA,
MeETOI0 (hYHKIIOHYBAaHHS SIKOI € O3HAllOMJICHHS 3 icTO-
PUYHUMH, KyJbTYPHUMH, 3BHYA€BUMH, JyXOBHUMHU Ta
PETirifHUMYU HIHHOCTSIMHU JIep>kKaBH 4 perioHy. OnHUM
13 KIIOUYOBHX Ta HaiOLIBII JHHAMIYHO 3POCTAIOUMX
CJIEMEHTIB TYpU3MY € 3eJICHHH TypH3M — clienu¢piuHa
(hopma BIATIOYMHKY B CLTBCHKIH MiCIIEBOCTI.

[MMupoxuii acOPTUMEHT IOCIYT CIPHUYHUHIOE
noTpedy B MapKETHHIOBIH MisUTBHOCTI 1 IPOCYBaHHI y
Mepesxi iHTepHeT. Bkazana motpeda 3yMOBIIeHa BHCO-
KHMH TIOKa3HUKaMHM PO3BUTKY Tajy3i, 3pPOCTaHHSIM
KUTBKOCTI 0a3 3eJIeHOro0 TYpuU3My, ypi3HOMAaHITHEH-
HAM Ta MOMMONEHHSAM audepeHIianii mpono3uirii.
3acTocyBaHHS KOMIUIEKCY MAapKETHHTOBHX CTpaTerii
Ha 0a3i MiIIpUEMCTB 3€IEHOr0 TYPU3MYy Ma€ Ha METi
aKTHBI3allil0 TMPOCYBAaHHA TYPUCTHYHOI MPOIYKIii,
3pOCTaHHSI PEHTA0ETBHOCTI TYPUCTUYHOrO Oi3HECY
MiABUIIEHHSIM MOKAa3HUKIB SIKOCTI 0OCIyrOBYBaHHS,
BBEJCHHSAM HOBHX IIOCHYr Ta 30UIBIIEHHSM piBHS
Mi3HaBaHOCTI 3eleHUX caauo.

AHaJi3 ocTaHHIX AocHiIxKeHb i mMyQaikaii.
JIOCTIIIKEHHIO TOHATh «3EJICHOT0 TYpPU3MY» Ta «3€-
JICHOTO MAapKeTHHTY» MPUCBSIUEHO HH3KY IIpaib
BITYM3HSHHUX Ta 3aKOPJOHHUX YUYEHHUX 1 TOCHTiTHUKIB.
30KkpeMa EBONIOIII Teopii «3eJICHOr0 MAapKETHHTY»
npucssiaeHo npari . M. bens it B. Kapcrene, a
takok B. Jlanmiy. IIpakTHYHHM acmeKkTaM 3eJIeHOro
MapkeTHHry  mpucBsdeHo mpami [k, OrTMan,
k. I'panta ta B. M. IIpaiina [10]. IlomiTHO po3pi3-
HAEThCSI 1 OAYEHHSA TMOHSTTS 3€JICHOT0 TYPU3MY Y
BITYM3HAHIN Ta 3akoppoHHii Hayui. Tak, 1O. B. 3inb-
KO pO3TJIsijIa€ CYTHICTh 3€JICHOT0 TypH3My y 3a0e3re-
YCHHI BIANOYMHKY B CEJISHCBKHX T'OCHOJAapCTBAX
CUIBCBKOI MICIIEBOCTI, IO Ja€ 3MOTY TYpHUCTaM
nepeOyBaTH IMOPsT 13 HEJOTOPKAHOI IMPUPONOI0 Ta
icropuuHOIO cnaamuHow0. Ilpore 6ibII aKTyalbHIM
BBAXKAEMO TpakTyBaHHS MixHaponHoro Coro3y
oxoporu npupoau (MCOII), xotpuil BuzHaydae ioro
SK MAaHJIpPIBKy 3 MiABHUIICHOI BiANOBITAIBHICTIO
nepes HaBKOJHIIHIM IPHPOAHUM CEpPEeIOBHIIEM Ha

BITHOCHO He3alMaHUX TEPUTOPIAX 3311 BUBUCHHS i
HACOJIOM HABKOJNHIIHBOIO IPHPOAOI0, KOTPa CIpHSE
3axozaM 1o ii 0XOpoHH, 3a0e3meuye aKTUBi3aIliio
COIIaJIbHO-€KOHOMIYHOI yJacTi >KUTENIB TEpUTOpii y
30epeKeHH] MPUPOAN W OTPUMaHHI BHACHTIJIOK I[OT'O
HUMH IIepeBar BiJl BKa3aHoi MisIbHOCTI.

IlocranoBka 3aBaanHs. Hamie 3aBgaHHs —
aHaji3 mpobjeM i NepCIeKTUB BTUICHHS 1HCTPYMEHTIB
3€JIEHOT0 MapKEeTUHTY B TYPUCTHYHIH Tamysi, DOcCi-
JDKCHHS Cy4acHOT'O CTaHOBMIIA Ta MEPCIEKTHB PO3-
BUTKY CUIBCBKOTO 3€JICHOTO TYypU3My B MeXax
JIpBiBCBKOI OOMACTI.

Bukiaaa ocHoBHOro marepiany. AHamiz Hay-
KOBUX MyOJiKaliii mokasye, 10, Ha BIAMIHY Bij
3aKOpAOHHMX HAyKOBIIB, KOTpi pO3MOYaIM JOCTi-
JUKEHHSI €KOJIOTIYHHMX acCIeKTiB MapKeTHHTY e Y
70-x pokax XX CTONITTA, y BITUM3HSHIH HayKOBiit
JYMII 1€ TIOHSATTS 3’SIBUJIOCH BiTHOCHO HEIOJIABHO.
Came ToMy, Ta 3 OIJISIIy Ha BiJICYTHICTh JOCTaTHBOI
KUTBKOCTI  JTOCTI/PKEHb TOHATTS 1HCTPYMEHTapito
3€JICHOTO MAapKEeTUHTYy Ta €IWHOI TEepMiHOIOTIYHOL
CHCTEMH, MH 3aCTOCYBAJIH MOHSTTS, SKUM IOCIYro-
BYIOTBCSI B IHO3EMHHMX HAyKOBUX HpalsxX. 30KpeMa
HAWOUTBII MOMIMPEHUMH €  KaTeropii  3eJIeHOro
MapKeTuHry («green marketing»), MapKeTHHTY HaBKO-
JMIIHBOIO cepenoBuiia («environmental marketingy),
a TAaKOX EKOJIOTTYHOTO MApKETHHTY («eco-marketingy),
JICIIO  pifllle BHKOPUCTOBYIOTH IIOHSTTS CTaJloro
MapkeTHHTy («sustainable marketing») [6]. HaiiGinbim
KOMIUIEKCHUM BBa)KA€EMO BH3HAYCHHS AMEPHKAHCHKOI
MapKeTHHIOBOI acoriartii (puc. 1).

OmiHo0uM NPHUBAOIUBICTE TYPUCTHYHHUX IOC-
JIyT, BUOKPEMJIIOIOTh TakKi OCOOMUBOCTI chepu 3eie-
HOT'O TYpHU3MY:

1. Bignmo4MHOK B EKOJOTIYHO YUCTOMY cepe-
JTOBUIIIL;

2. O3HallOMJIIEHHS 3 JIOKaJHbHOI KYJIBTYPOIO Ta
TPaUIiSIMU;

3. IlepebyBanHs y ponuHHii aTMochepi;

4. HasiBHICTb 1IKaBOTO BiAMIOYMHKY JUIS JITEH;

5. upme camoobemyroByBanHs [9].



EkouJiorisi

IpocyBanHs Ta peajizalis TOBapiB i
HOCITYT, KOTPI MO3HIIOHYIOTBCS K
0e3meyHi 11 HaBKOJIMIIHBOTO
HPHPOIHOTO CEepeIOBHUIIIA

[ PiBenb po3apiOHOT TOpriBIi: ]

Busnadenns “3enenunii MapkeTHHr”’

PiBeHb COLIIaIBHOTIO
MapKETHHTY:

PiBeHb HABKOJIHUIIHLOTO
cepe/oBHIIA:

Po3pobka, mpocyBaHHS Ta
30yT TOBapiB 1 MOCIYT, 110
CHPUYHHSIOTH MiHIMaJIBHUI
HeraTuBHHiI edext Ha
HaBKOJIMIIIHE CEPEeIOBUIIIE

3ycHiLIs MiAIPUEMCTB Y
cepi eKOJIOriYHO OIAJHOrO
BUPOOHUILTBA, IPOCYBAHHS 1

yTHITI3anii MpOayKIii

Puc. 1. Busnauenns nousmms «3enenuti MapKemuney

Bkazani  xapakTepucTMkKu TOCIyr chepu
3€IEHOTO TYpPH3MY 3aJI0BOJBHSIOTH NOTpEOU IMOTEH-
LHiHHUX TYPUCTIB Y BiAMOYMHKY, MOKpAaIlaHHI 370-
POB’s1, (i310JI0r1YHOro Ta MCUXiYHOro cTany [1].

[lin 4Yac CTBOpEHHsS 1 PO3BUTKY arpoocenb
HEOOXiJTHO PO3POOUTH MApPKETHMHTOBHM TUIAaH 13 YiTKO
BH3HAUYEHUMH IOTpeOaMu TYpUCTIB, SIKI KOPHUCTYBa-
TUMYTbCS TYPUCTHYHHMHU IIOCAYIaMH y TOMY 4YH
IHIIOMY perioHi, Ta CIPOTHO3YBaTH, SKUX caMme
MOCIyr BOHM NOTpeOyioTh. CyTh MapKETHHI'OBOTO
IUTAaHYBAHHS MOJISTA€ y BU3HAUEHHI KIIFOYOBHX IILIEH
MapKeTHHTY Ta ONTHUMAalIbHOI MOJENI iXHBOTO JOCSAT-
HEHHS 3aBJSIKM ONTHMAaJIbHOMY PO3MOJILTY PeCypCiB.

OcHOBHa MeTa pO3pOOKM MapKETHHI'OBOTO
IUTaHy — BU3HAYHUTH, KU THI HaJaHUX HOCIYT Oyze
JUISL arpoocelti HaitOiIbII IepCIeKTUBHUM Ta sIKi caMe
ctepu OymayTh HailOinbII MpUBAOIMBHMH Ui iHBEC-
TyBaHHS [8].

ITix yac popmyBaHHS MapKETHHTOBOI CTpaTerii
HEOOXiTHO PO3IIIAHYTH TaKi €IEMEHTH:

1. Insx DOCATHEHHS YCIIXY;

2. Ilocnyra, KOTPY MH IIPOIOHYEMO (CTPYKTYypa
MIOCIYTH);

3. 3abe3mnedeHHs IKOCTI TOCTYTH;

4. HanpsiMu ipuBaOJIeHHST TypUCTIB (MEHEIK-
MEHT IpOAyKTy) [2].

3a BHKOHAHHS IFOTO 3aBJAHHS MOXIIHMBI Taki
BapiaHTH IPOCYBAHHS TYPHUCTHUHUX ITOCIIYT:

1. HapanHs HassBHUX TYPUCTHUYHUX MOCIYT:

a) PO3IMIHMPEHHS YaCTKU HA PUHKY;

0) pO3LUIMPEHHS  KOMILJIEKCY
cepeicy;

B) TIOKpAIaHHS SKOCTI MTOCTYT.

2. Ilonmynsapu3zaltisi TOCIYT Ha HOBUX PHHKAX:

) TIOLITYK HOBHMX CETMEHTIB PUHKY TYPUCTHUHUX
TIOCIYT y PeTioHi;

0) mpocyBaHHS HOBHX UM MOAM(IKOBaHUX TOC-
Jyr Ha HOBHX pHHKax (TOMIYK pHHKIB Yy HOBHX
perionax) [4].

MapKeTuHIoBi cTpaterii po3BUTKY arpoocei
Ta il IPOAYKTY y cdepi 3eNeHOro TYypu3My MOKa3aHO
Ha puc. 2.

IlepcnieKTMBHUI PO3BUTOK arpooCellb IOJArae
B TIOCTYIIOBOMY Ilepexoi Bix mozeni A no mozeni E.
[Ipore Bapro 3ayBa’kUTH, IO A 3HAYHOI YACTKH
arpoocesib BKa3aHWUN Mepexii HeakTyalbHuH. IHomi
JIOCTATHIM € mepexig y Mexax «A-b» ta «A-By.

JocnimxyBanuii perion — JIpBiBIKHA — Ma€ Bci
KJIFOUOB1 TEpPeIyMOBH BiIHOCHO PO3BUTKY 3€JICHOI'O
TypHU3MY:

1. Po3TairyBanHs y TpbOX IPUPOAHUX 30HAX;

2. HasiBHiICTH 3HAYHOTO TYPUCTHYHO-pEKpea-
LIHHOT0 NOTEHILIATY TePUTOPIi;
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Poznin 1

3.Benuka KUIBKICTB  IPHPOAHO-KITIMATUYHUX,
ICTOPUKO-KYJIBTYPHHX Ta €THIYHUX TYPUCTHYHUX PECYp-
CiB, 3py4YHE TPaHCIIOPTHO-TeorpadidHe Po3TaITyBaHHS.

MapKeTHHT OBl MOJIET PO3BHTKY arpooceni

A. Tlpnitom
NEBHHX IPYI

B. 3gaua kiMHAT Ha

B. HasiBHiCTh

T". Opraunizams
MOCT1iTHOTO
[IPOKHBAHHSA

TYPHCTIB KOpOTKI‘Iﬁ TepMiH l'[aHCiOHy B
arpoocenl
= N
@ opMyBaHHA IIpoxueanns Oe3 Crp{emanm_o
CIICHIATIBHIX XapuyBaHH, obnangnani
IIOCHYT J1A [IEBHUX peHTa0ENbHICTE - KIMHATH 1A
TPYI TYPHCTIB. HCBHCOKA TYPHCTIB, BUCOKA

peHTaﬁenLchn.

Tpamumiitaa
arpooCelis 13 BETHKHM
TepEeNiKoM HOCIyT,
0e3 cremamsari

Puc. 2. Mapxemuneosi mooeni po3sumiy azpooceis

CyKynHiCTh ITMX YMHHHKIB 3yMOBHJIA HOTpal-
nsHHSA JIBBIBCBKOI 00JIACTI O TMepemiky JijepiB 3a
KIJIBKICTIO BHYTPIIIHIX TypucTiB (Tadum. 1) [4].

Tabnuys 1

Po3nonis BHYTpilHiX TypHCTiB, 00C/IyrOByBaHMX TypoliepaTopaMu Ta TypareHTamu,
3a MeTOI0 NOoi3AKH Ta perionamu y 2020 p.

KinbkicTts 3okpeMa 3a METOI0 MOI3IKH
O6acTs BHyTpiIJ_I.HiX cn¥>K6OBa, Z[OZ?BiJ'IJ'IH, iky- CIIOPTHUB- F:neuia- o
TYPUCTIB, TiJIOBA, BiJIIIO- BaHHS HUM J30BaHWMA | 1HIII
YChOTO HaBYAHHS YHHOK TypU3M TypU3M

Yxpaina 187530 45057 121628 13729 573 2225 4318
Binnunpka 5128 - 5128 - - - -
Bonuncbka 297 - 241 56 - - -
Hutiripo- 2323 35 1901 279 108 - -

METPOBCHKA

JloHerpka 3484 - 3480 4 - - -
Kutomupceka 138 - 138 - - - -
3akaprnaTchKka 2250 - 2250 - - - -
3amopizbka 5924 309 5128 487 - - -
IBaHO-®paHKiBChKa 50176 55 50117 4 - - -
Kwuiscpka 468 13 376 64 15 - -
Kipoorpaacrka 20 - 18 2 - - -
JIyranceka 4 - 2 2 - - -
JIbBiBCHKA 18371 - 7104 11267 - - -
MuxkonaiBchka 136 - 134 2 - - -
Opecbka 1917 537 1355 1 24 - -
ITontaBcbka 751 9 742 - - - -
PiBHEHCBKA 1060 - 1060 - - - -
CyMcbka 2338 1653 681 4 - - -
TepHomiabchKa 437 - 437 - - - -
XapkiBcbKa 4230 - 4175 55 - - -
XepcoHChKa 1823 - 1823 - - - -
XMenbHUITbKa 745 - 744 1 - - -
Uepkacbka 617 - 615 2 - - -
UepHiBenpka 520 8 485 7 20 - -
YepHiriBcbka 110 - 110 - - - -

M.Kuis 84263 42438 33384 1492 406 2225 4318




EkouJiorisi

3rigHo 3 manumu Tadn. 1, JIeBiBIIMHA — Ode-
BUIHUHI imep y cdepi JiKyBadbHO-030POBUYOTO
TypusMy. 3okpeMa y 2020 pomi Ha o0yacTh Hmpuma-
naino noHax 82 % TypucTiB boro Hampsamy [3]. 3pyd-
He reorpadiuHe po3ranryBaHHS 00JIacTi Ta CyCiJICTBO

i3 nepkaBamu  €Bponeiicekoro Coro3y CHPUSIIH
BENMKIH KIUJIBKOCTI 3aKOPJOHHHUX TYpHUCTiB. Binmo-
BIJTHO 10 CTAaTUCTMYHHX JIaHMUX, 00NacTh BXOIHUThH Y
TpiliKy JifepiB perioHiB YKpaiHM 3a KiJIBbKICTIO
MPUNHATUX 3aKOPIOHHUX TYPUCTIB (Tadi. 2).

Tabauys 2
Po3noaia B’i3HuX (iH03eMHHUX) TYPUCTIB, 00C1yrOBYBaHUX TyponepaTopaMu
Ta TypareHTaMM, 3a MeTOI0 Noi3aAKkH Ta perionamu y 2020 poui
KinbkicTts 3okpeMa 3a METOI0 MOI3JIKH
B 13HUX JI03Bi- ..
O0nacTpb (1HO3eMHHX ) CHY)K6OBa’ U, JKy- CIOpPTHB- crieta- o
TYPHUCTIB, AUlIIoBa, BifO- BaHHS HUH TypU3M 3OBaHUH i
HaBYaHHS TypHU3M
yCBOTO YHHOK
Ykpaina 11773 481 8444 232 256 2304 56
Binauneska - - - - - - -
BonuHcbka 19 - 6 13 - - -
Juinpo- _ _ _ _ _ _ _
METPOBCHKA
Jlonenpka - - - - - - -
Kutomupceka - - - - - - -
3akaprnaTchKka - - - - - - -
3amopizbka 36 - 36 - - - -
Ipario- 1569 — 1569 — — — —
@DpaHKiBChKa
Kwuiscpka 92 - - - - 92 -
KipoBorpaacrka - - - - - - -
JIyranceka - - - - - - -
JIbBiBCHKA 267 - 87 180 - - -
MuxonaiBcbka - - - - - - -
Opecbka 145 120 25 - - - -
ITonTaBchka - - - - - - -
PiBHEHCBKA 3 - 3 - - - -
CyMcbKa - - - - - - -
TepHominbchka - - - - - - -
XapkiBcbKa 4 - 4 - - - -
XepcoHChKa - - - - - - -
XMeIpHUIbKA - - - - - - -
Uepkacbka - - - - - - -
UepHiBelbka - - - - - - -
YepHiriBcbka - - - - - - -
M. KuiB 9638 361 6714 39 256 2212 56
Bapro 3ayBaxuTtn, mo cxoka guHamika 20 % y 3aranpHOMy O0CSI31 TYpPUCTHYHHUX TOi3IIOK.

PO3BUTKY «3€JICHOTO TYPU3MY» € 3araJbHOCBITOBOIO
TeHneHuiero. Excreptu BceecBiTHBOI TypucTHdHOL
opranizanii (BTO) moromxyroTbcsi 3 AYMKOMO, IO
cinbebkuii TypusM (C3T) — ckianHa OaraToacrneKkTHa
JUSUTBHICTh, SIKa OXOIUIIOE MIIIOXiMHI M KiHHI Tpory-
JISHKW, O3JIOPOBYI TOJOPOXKi, 1HII, MEHII Ccrelia-
Ji30BaHi GOPMHU TypH3MY .

3rigHo 3 odimiifHUMHU CTaATUCTUYHUMH JAHUMHU
BTO, «3eneni» momopoxi HHHI 3aliMaloTh Bif 7 IO

Temnu pocty C3T ouintorots Big 10-20 mo 30 % Ha
piK, a Horo yacTtka y OOXOAaxX BiA MDKHApOJHOTO
Typusmy csarae 10-15 %.

Jlnme eBponeiicekuit punok C3T, 3a oninkaMu
E€sporneiicekoi Denepartii Pepmepcbkoro ta CibChb-
koro TypusMy (EuroGites), HUHI CTAaHOBUTH OJNH3BKO
2 MJIH JIDKKO-MICIlb. YKPaiHCBKUI PUHOK MOTEHIIiITHO
3MaTHUM  TpuiHATH Maibke 150 THC.  «3eneHux»
TypucTiB. CbOroziHi CIIBCBKUN TYpU3M PO3BUBAETHCS
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JIOBOJII INIBUJAKMMH TEMIIaMH 1 B JAESKUX KpaiHax
IpUBEPTa€ yBary BENHKOI YacTKH 1HO3EMHHUX TY-
puCTiB. 3a TOMYJSAPHICTIO BIAMOYMHOK Y CLIBCHKIH
MICIIEBOCTI B WX KpaiHax Iocijae Temep Apyre micie
micns BiAmycToK Ha Mopi. HaiiOinbmn Branmumu mpuk-
najaMyd MOXKHa Has3BaTu Itamiro, @paniiro, [pnanmiro,
Benukobpuranito, Icnanito, Himeuunny. V 3axigHii
€Bpori, e po3MIILIIEHHS B TOTENAX HOPIBHIHO AOPOre,
MO PEH1 HEJIOPOT1 MAHCIOHU 1 OYAMHKH ISl TOCTEH,
MOMYJSIPHUX ~ CepeA  MOAOPOXKYIoUOoi Mool i
6i3HecMeHiB. B&B y 6aratbox €BponelchKuX KpaiHax
BiJIIrpatoTh KJIIOYOBY POJIb Y PO3LIMPEHHI FOTEIBHUX
MICIIb MiJl Yac MPOBEACHHS MacIITaOHUX CIIOPTUBHUX
1 KynbTypHO-MacoBUX 3axopiB. Hampukinan, Bcra-
HOBJICHO, 10 MoHax 60 % ¢yTdéonsHUX yOOoNmiBab-
HUKIB y 3axigHiid €Bporni po3MiLIyIOThCsS B HEIOPOTUX
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NpUBAaTHUX TaHcioHaXx. Po3BuHeHa TpaHCHOpTHA
iH(ppacTpyKTypa 3axiJHOEBPONMEUCHKUX KpaiH U
ymoBu Illenrencekoi yromu (0€3Bi30BUII pEKUM
B’i3my-Bui3ny B €Bponeiickkomy Coro3i) J03BOJSIOTH
3HAYHI#  KUIBKOCTI  €BPONEHCHKUX  (hyTOOIBHUX
yOONiBaIbHUKIB BUIBHO MOIOPOXKYBATH 3 OXHI€l
Kkpainu B iHmy. Kpim Toro, B €pomi monang 70 %
TYPHCTIB MiJ Yac MOAOPOXKEil 3yMMHSAIOTHCS B HETO-
TEIBHUX 3ac00ax pO3MillleHHs, OiNbIly YacTUHY 3
SIKMX CTaHOBJISITH caMe IPUBATHI TOCTHHHI Cai0H.

VY Mexax 06JacTi pO3BUTOK 3€JICHOTO TYPU3MY
BiIOYBa€Thbcd HEPIBHOMIpHO. BiamoBimHO a0 HasB-
HOCTI peKpeallifHuX pecypciB, sIKi € HEBiJ €MHOIO
CKJIaJIOBOIO PO3BUTKY IIbOTO BUAY TYPU3MY, arpoocei
po3TamoBaHi y MiBAGHHIA Ta MiBACHHO-CXITHIN
yactuHax obmacri (puc. 3) [7].

m KinbKicTb arpoocenb

Puc. 3. Kinbkicmos acpoocenv y pospizi aOMiHICMPpamueHux pationié
JIvsiscoroi obnacmi (na 2020 p.)

JloclmiKeHHS — MOKa3yloTh, WI0  HaWOLIbII
PO3BHHEHHMM € CIIbCHKUI 3€JICHUH TYpU3M Yy KOJIHUII-
HboMy CxomiBcbkomy (i3 17.07.2020 poky — BXOIUTH
1o cxiany Crpuiickkoro) i JlporoduipkoMy paiioHax
(BigmoBigHo — 450 Ta 101 caguba).

Pemrta paiioHiB BiIHOBiAHO 0 KiNBKOCTI caand
3€JIEHOTO CLIBCBKOTO TYpU3MY pO3TalllOBaHA Y TaKo-
My mopsaaky: Crpuiicekuit (28 camu6), TypkiBchkuid
(12 camu6), CrapocamOipcskuit (9 camud), JIbBiB Ta
fioro oxomumi (6 cagub), IlycTomMHTIBCHKHIA
(4 canu6bu), MuxomaiBcbkuii — 2 1 Mo ozHii caaudi B
Mexxax bpomiBcekoro, 3omodiBcekoro ta MocTuCh-
KOTro paifoHiB (mepemnik paitoniB —Ha 01.01.2020 p.).

[IpuunHamMu Takoi acCHMETPUYHOCTI PO3BUTKY
CUIBCBKOI'0  3€JICHOTO TYpPH3MY BB@)KAEMO HU3KY
YMHHUKIB: BiAMIHHICTB reorpadiyHoro po3ranryBaHHs
Ta TYpPUCTMYHOI'O TIOTEHINally paioHiB (30kpema —
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ripcbki ¥ mepearipcbki TepUTOpii MalOTh OUIBIINIA
TypUCTHUHUM IOTEHLIad, TOX NPUBAOIUBIMII IS
TYpHCTIB), HasABHICTh JAOCTaTHBOI KUIBKOCTI PEKIaM-
HUX MaTepianiB, TpaAuIiiiHe CHPUHHATTS NEBHUX
perioHiB 00macTi SK «EKOJOTiYHO YHCTHUX», Kpaili
comianpHa iHQpacTpykTypa 1 MOiH(QOPMOBaHICTH
CUIBCHKOT'0 HACEJICHHS IOAO IEePCIEKTUBHOCTI PO3-
BUTKY 3€JICHOTO TypH3MY Y IXHiHi MicIIeBOCTI Ta iH.
Jnsl DOCATHEHHS CTaloro PO3BUTKY 3€JICHOI'O
TypusMy y JIBBIBCBKiM 007acTi BapTo aKTHUBI3yBaTH
JepkaBHY MATPUMKY po3BuUTKy C3T, BperymoBaTH
IHCTHUTYIIHY 0a3y B Wil cdepi, MOMyIspu3yBaTu
3€JICHUI TYpU3M Y CEPEIOBHUIIN CUIbCHKUX KHUTENIB,
MPOBOAWUTH HABUaHHA 1 TPEHIHTH IS BIIACHUKIB
arpooceinb, 3AiHCHIOBaTH akTHBHY mnpomorito C3T
o0acri, opranizoByBaTH (eCTHUBai i MaHCTEP-KIacH.



EkouJiorisi

JIOINBHICTE PO3BUTKY CUIBCHKOTO 3€JIEHOT0
TypusMy Ha TepeHax JIBBIBIIMHM MiATBEPIKYE
nposeneHnit SWOT-anami3, 3a JOMOMOTOK KOTPOTO
MOXEMO 00’€KTUBHO OI[IHUTH IIE€PeBaru IbOTO BHIY
TypU3My Ta PO3POOUTH pe3ylbTaTHBHI 3aXOAU IS
MOIepeKEHHS MOJKIINBUX 3arpo3.

AHani3 CUIBHUX CTOPIH Ja€ 3MOTY BH3HAYaTH
MOTEHI[IHI MOXKJIMBOCTI PETiOHY 1 po3podutn edek-
TUBHY CTPaTeril0 PO3BUTKY 3E€JIEHOr0 TYpU3My Ha
Woro TepeHax. Y Mpolleci BU3HAYECHHS ONTHUMAJIbHOI

cTpaTerii pO3BHTKY CUIBCHKOTO 3€JICHOTO TYPU3MY Y
JIpBiBCBKIif 06macTi miaxia 3ampornonoBanoro SWOT-
aHaJtizy 0e3yMoBHO e(heKTUBHUH (Tabd. 3).

Ha ocHOBi 3milicHeHOi OIIIHKH pO3BUTKY
CUIBCBKOT'O  3€JIGHOTO TYpPHU3My 33  JIONOMOTOIO
(hakTOpiB Pi3HOTO BIUIMBY MPOINOHYEMO TaKi HANPsIMU
BIIOCKOHAJICHHS TOCIiIXKYBaHOI raysi:

1. @opMyBaHHS HOBHUX JDKepesl (hiHAHCOBO-
IHBECTHIIIMHIX pecypciB 3aBISKH BIPOBAIKCHHIO
T'PaHTiB Ta IpeQepeHIliHHNX MIKPOKPEAUTIB.

Tabnuys 3

SWOT-anani3 3e1eHoro Typusmy y JIbBiBebkiii o6aacti

daKTopH PO3BUTKY CLILCHKOIO 3eJIEHOro Typu3my y JIbBiBebKiil 00macTi

Cnpusriausi

Hecnpusitiiusi

BHUCOKI [TOKa3HUKHU PUPOIHO-PEKPEAIIHHOTO MOTEHIHATY
obmacri

HE3HAHHS PUIMAFOYOI0 CTOPOHOKO iIHO3EMHHX MOB

MIEPCIICKTUBHI MOKITHBOCTI IIOI0 PO3BUTKY aJIbTEPHATHBHUX
BUJIB BiMOYMHKY (Ti3HABAJILHOT'O TYPU3MY, CIIOPTHBHOL
pekpeartii (30kpeMa MOJFOBaHHsI, PHOOJIOBIII ), arPOTYPH3MY
TOIIO)

Opak CTapTOBOrO KaIiTay ISl BIAKPUTTS BIACHOI
T APUEMHUIIBKOI TISUTBHOCTI

KOHKYPEHTHI I[iHH 32 TIPOXKUBAHHS 1 XapuyBaHHsI

BaKyyM TypUCTHYHOI iH(opMmarii Ipo pekpeariiHi
MOXJIMBOCTI PETiOHY

3HAaYHA KUTbKICTh 1HAMBITyaJIbHUX OIEPaTOpIB, KOTPi BECh PIK
MIpUIMAarOTh ToCcTel

BIJICYTHICTh IPAKTHYHOT'O JIOCBIY TYPUCTHUIHOL
JUSUTBHOCTI Y BIIACHHUKIB arpoocesib

30epexeHa eTHOKYJIBTYpPHa CaMOOYTHICTh Kpato, TpaauIIiifHa
TOCTHHHICTh HACEJICHHS

HEZOCTATHIH PO3BUTOK COMIAJIbHOI Ta BUPOOHHIOT
iH}pacTpyKTypH

3py4HE TPAHCIIOPTHO-TeorpadiuHe po3TalTyBaHHs

HEPO3MOBCIODKEHICTh CHCTEM PEe3epBYBaHHS MiCIlb

TIOBEPXHEBICTh KaTeropu3allil IPUBaTHUX Cau0

MoskIuBOCTi, 10 CTUMYJIIOBATUMYThH po3BuToK C3T y
JIbBiBCBKil 00JacTi

3arposun, fiKi nepemkoKaTUMYTh po3BuUTKy C3T y
JIbBiBCBKil 001acTi

ITITPUMKA CLTbCHKAMH IPOMaIaMHU PO3BHUTKY 3€JIEHOTO
TypU3MYy CIIPHATHME OOJIAIIITYBaHHIO arpOOCEIb 1 0J1aroycTporo
yCi€l MiCIIEBOCTI, PO3BUTKY COIIATBHOI IHPPACTPYKTYPH Ta
cepu 00CTyroByBaHHS

PO3LIMpPEHHsT HIWIDKHOI 0a3u Oe3 Kareropii, KoTpa
3MEHIIYE SIKICTh HaIaBaHKUX MOCITYT

30UTBIICHHS 3aMHATOCTI MiCIICBOTO HaceIeHHs ((hopMyBaHHS
HOBHX po004HMX MicIb Yy cepi 00CITyroByBaHHs, MEUIMHU Ta
TPAHCTIOPTHIH Mepexi, 10 3a0e3Me4nTh POOOTOIO 1 BHITYC-
kuukiB 3BO periony)

Opak opraHizarjifHoro, eKOHOMI4HOTO 1 IPABOBOTO
marpyHTs QyHKIIOHYBaHHS arpooceis (HeBpe-
I'YJbOBaHICTh HOPMaTUBHO-3aKOHOJABYOI 0331 BiJTHOCHO
JSUTBHOCTI CYO'€KTIB CLITBCHKOTO 3€JICHOT0 Y TIOIaTKOBIH
cdepi, y3romxeHHst TapuDiB Ha IIPOYKUBAHHS | HAJTAHHS
TIOCITYT, 3aTBEPPKEHHS TIPABIIT TIOXKEKHOT OS3MEKH 1
BUMOT CaHITapHO-EITiIeMIOJIOTIYHOI CTaHIIiT TOIIO)

PO3BHUTOK 3€JICHOI'0 TYPU3MY CIIPHATHME HaTXODKECHHIO
IHBECTHINH Y CUTbCHKY MICIICBICTh 1 3pOCTaHHIO JIOXOIIB
MICIICBOTO HACEIICHHS, TiIBUIIYIOUH TXHIl )KUTTEBUH PiBECHB
3arajgom

3pOCTaHHS KOHKYPEHIIIT i BiICYTHICTh KOOPMHAILIIT Tl
TIOMDK PI3HUMH CTPYKTYpPaMH, KOTPi 3aiMatoThCst
TIPOMOLII€IO CITBCHKOTO 3€JIEHOT0 TYPU3MY,
MIEPEIIKOHKAIOTH YIIPOBAPKCHHIO €TMHOI CTPATEriaHOT
LIJTI PO3BUTKY JOCIIDKYBAHOI rany3i y perioHi

3aJTydeHHs TYPUCTIB CIPHATHME 30epEKEHHIO 1 pecTaBpariii
MaM'SITOK ICTOPHKO-KYJIBTYPHOT'O 3HAYCHHST

BUCOKHI PiBEHB 0€3pOOITTSI, IO CIIPUYHUHIOE 3pOCTAHHS
3JI04MHHOCTI, KOTPa BIIIKYBaTHME ITOTSHIIIIHIX
TYPHUCTIB

CIIOBUIBHEHHS TEMITIB TPY0BOI MIrpalyii mpare31aTHoro
HAaCeJIEHHsI JI0 MICT 1 32 KOpJIOH

Opak CTUMYITIOBaHHSI PO3BUTKY TypHU3MY 3 OOKY
JIEpKaBHUX OpraHiB

HecTallIbHA MONTITHYHA i €KOHOMIYHA CHTYAIlisl 3HIDKYE
AKTUBHICTh 3aKOPJJOHHHX 1HBECTODIB
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2. CtBopeHHs  iH(pOpMAIitHO-MapKETHHIOBO]
CITy>k0H, KIFOUYOBUMH (PYHKLISIMH KOTpOi Oyi10 O BUKO-
HAHHS IIHPOKOTO CIEKTPY MOCIYT IS MiJNPUEMIIB i
TYpPUCTIB (JIOCHiMEHHS 3 METOI BHBYCHHS 1 MpO-
THO3YBaHHS MOMHUTY HA MIUPOKUIN CIIEKTP TYPUCTUUHHUX
MocIyr Tomo) [5];

3.TloTyHa pekJlamMHa KaMIIaHis, BHITYCK
BHCOKOSIKICHUX iH(hOpMAaIlifHO-IOBIIKOBUX MaTepiajiB
(popmyBanns moprany «CiIbCKHM 3€JIEHHNH TypH3M
JIpBiBCBKOI 00MAcTi», KOTPUM MICTUTUME KaTajuor
arpoocelib periony).

4. IlpoBeneHHsT KaTeropusalii MpUBaTHUX ca-
0, st 3a0e3nedeHHs nepcoHidikariii mpomosurii
JUTS KJTIICHTA.

5. Po3pobrneHHss 1eHTpanizoBaHoi  (Hacamrie-
peI — KOMII ' IOTepHOI) CHCTEMHU PEe3EPBYBAHHS MiCIb.

6. 3abe3mnedeHHs AOTALiH.

7. PerynsipHe mpoBeeHHSI TPEHIHTIB JUIS Biac-
HHKIB arpooceiis i CiIbChKUX MPAIiBHUKIB, 3aITHUX Y
cepi arpoTypusmy.

8. HanmaromxkeHHst 0OMiHy ZOCBIZIOM i3 TMiHaMu
Pecniy6miku [lombIi, KoTpi 3100y YMMaIuid TOCBij
TSITIBHOCTI y cpepi CUTbCHKOTO 3€JIEHOTO TYPH3MY.

9. CtBOpeHHsSI  (BIIOCKOHAJICHHS) iHXKEHEPHOI
iHppacTpykTypH (30KpeMa — MPOBENICHHS OCBITJICHHS,
omasieHHs, TenedoHizarii, OyIIBHHULTBO YM PEMOHT
JIOpIT, KaHAJiB BOJOMOCTaYaHHS, JMXHUX Tpac, Mil-
HOMHUKIB TOIIIO).

10. 3a0e3nedyeHHsT pO3BUTKY COIiajbHOI 1H(pa-
CTPYKTYpH, KOTpa aKTHUBI3yBaTMME KOHTAKTH TMOMDK
CUIBCBKUMM MEIIKAHISIME 1 TypUCTaMH (30KpeMa —
OyIiBHUIITBO YM PEMOHT OYAMHKIB KyJIbTYypH, Mic-
[EBUX KIHOTEATPiB, MPOBEJCHHS CBITKOBHX 3aXOiB,
KapHaBaiB, 3Marab Ta iH.);

11. YnockoHaneHHs BHpOOHHUOI iH(ppPaCTpyK-
TypH, OpIEHTOBAHOI HA ayTEHTUYHI HAPOAHI pemecya i
BUPOOHHUIITBO XapakTEpPHUX JIMIIE JJIsI ITIEBHOTO
pErioHy CyBeHipiB.

BucnoBku. Kito4oBoro pynrifHO CHIIO0 MPH-
CKOPEHOT'O PO3BHUTKY CIJIBCBKOTO 3€JIEHOTO TYPHU3MY
(C3T) € muHAMIYHO 3pOCTAOUM IOMUT Ha peKpea-
LiHUA TypH3M y IPHPOAHOMY CEPEAOBHINI, CIPUUH-
HEHUH 3pOCTaHHSIM pPO3PUBY MDK yMOBaMH cepeso-
BUIIIA TPOXKUBAHHS Cy4yacHOI JIOAMHM Ta i ¢izio-
JIOT1YHUMH H TICHXOJIOTTYHUMH MTOTpeOaMu.

ITix yac ¢popMyBaHHS MapKETUHIOBOi CTpaTerii
MIPOCYBaHHSA arpooceib BapTo CHOPMYITIOBATH KIIFO-
YOBi PUCH IPOIOHOBAHUX IOCIYT 1 BUSBUTH, SIKI came
moTrpeOM Ta OYIKYBaHHS TYPHUCTIB BOHH
3aJI0BOJIGHUTH.

371aTHL
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Kommnexkc MapkeTuHry 6a3yeThesi Ha YOTHPHOX
OCHOBHMX €JIEMEHTax: MPONYKTi, MiHi, MPOIaxy,
mpocyBaHHi. ba30BOI0 KaTEropiero MOJITUKU PO3POOKH
BJIACHOTO TYPHCTHYHOTO TPOAYKTY € JOCIIKEHHS
MIONMTY Ta MOTPed CIIOKUBAYIB.

MapKeTHHIOBa MONITHKA IPOCYBaHHS MOCIYT Y
CLIBCBKOMY 3€JICHOMY TYpPH3Mi IOJISIrae y (popMyBaHH1
iHpoOpMaIiffHUX MaTepianiB Mpo MOCIYTH, L0 Ha-
JIAI0THCS BIIACHUKAMU arpooceli, peKJIaMHUX 3BEpPHEHb
y pi3HHX (popmax 3aBISIKM MEpEkKi iHTEpHET, 3acobam
MacoBoi iH(popMarlii Ta IHIIMM THIIAM IIPOCYBaHHS:
3B’S13KaM 13 TPOMAJCBHKICTIO, y4acTi y KOH(pepeHIisX,
ceMiHapax, BUCTaBKaX, spMapKax Ta iH.

OTOX, KOKHA arpooceist Ma€ BUPOOWUTH iHIH-
BiJlyaIbHUIi KOMIUIEKC MapKEeTHHTY BiJIIOBLAHO [0
3aIMTiB 0OpaHUX IIUTHOBHUX I'PYI Ta BIACHUX LUIEH.

Hus edextusHoro moumpeHas C3T y mexax
JIpBiBCBKOI 00JIaCTi HEOOXiAHO aKTHUBI3yBaTH JIEpIKaB-
HYy MITPUMKY PO3BHUTKY CLUIBCBKOTO 3€JICHOI'O TYpHU3-
My, BpETyJIIOBaTH IHCTHTYLiHYy 0a3y, IOMYJISIpHU-
syBath C3T MOMDK CUIBCBKHX JKHTENIB, MPOBOJUTH
HABYaHHSI 1 TPEHIHIW JUI1 BJIACHUKIB arpoocels,
3ailicHroBaTH  akTuBHY mpomoriio C3T periony,
OpraHi3oBYBaTH MicleBi eTHorpagiuxi QecruBani Ta
MaicTep-Kiacu TOIIO.

@opMyBaHHS KOMIUICKCHOT'O  CTPATETidHOTO
IUITAaHy PO3BUTKY CIUIBCBKOIO 3€JICHOI0 TYpPH3MY ¥
perioHi — TpUBaNuil Ta CKIQAHUN MPOIEC, HMiAIPYHTIM
JUISL SIKOTO € JOTPUMAHHS KIIFOUOBHX XapaKTEPUCTHK:
aIaNTUBHICTD, OaNaHC IHTEPECIB, JETITUMHICTh, epeK-
THUBHICTh, IUJIECIIPSIMOBAHICTh, CHCTEMHICTh, KOMII-
JIEKCHICTh, COIlIAJBHUM 3aXUCT HAaceIeHHS Ta HaBKO-
JIMIIHBOTO TPUPOTHOTO CEpeIOBUINA BiJl HETATHMBHHUX
HACIIJIKIB.
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NIJIBUILEHHSA BAP’EPHUX ®YHKIIA IPYHTY
3A HEBE3IIEKU 3ABPYJIHEHHSA KAIMIEM 3 METOIO OAEP KAHHSA
EKOJIOI'TYHO BE3NEYHOI MPOIYKIIII KAITYCTH BLJIOT'OJ1I0BOI
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Cuituncbkuii B., Iuais A., Kaumap H., Iankis M., lauko T. IlinBuinenns 6ap’epHux pyHKuii rpyHry 3a
HeOe3neKkHu 3a0pyAHEHHS KaIMi€M 3 MeTOI0 OJeP:KaHHs eKO0JIOriYHO Oe3neyHol npoayKuii kanycTH 61J10ro10B0i

Ipynt — cnenrdiunuil koMnonent Gioreocdepu. Bin 3naten akymymoBati 3a0pyqHIOBadl Ta € IXHIM OPUPOIHUM
O6ydepom, NpoMi>KHOIO a0 KiHIEBOIO JAHKOIO TPAHCIIOKAL] XIMIYHUX €IEMEHTIB 1 Pi3HUX CHONYK y LUKIi: atMocdepa —
rizpocdepa — xuBa peuoBuHa — Jitochepa. bmuzpko 90 % Baxkkux meranis (BM), mo norpanwiu y JOBKULIS,
aKyMYJTIOIOTHCSI TPYHTaMH, 3a0pyJHIOIOYH CyMDKHI cepe/ioBuIla Ta 6ioTy, abo 3a3Hat0Th ceauMenTaii (pikcauii y TBepain
¢a3zi). HagxomkeHHs Takux Bakkux meraiiB sik Cd, Pb, Zn, Ni, Hg B arpoekocucTemMu 3Ha4HO IepeBakae X MPUPOJIHIH
BHMHOC Ta BKJIIOUEHHSI B 010reoXiMiuHUMi KpyrooOir. Yci OCHOBHI LIMK/IX IPUPOAHOI Mirpalii BaxXkux MeTaliB y Oioreocgepi
(BomHi, atmMoc(epHi, 610THYHI) IOUNHAIOThCA 3 JTOchEpH. AHTPOIOreHHE 3a0pyHEHHs IPYHTIB JOMOBHIOE I LIMKIH, 1
SKIIO IPYHTU HE «CHPaBIAIOTHCS» 3 X cequMeHTaliero, abo crnabo «mpauoloTh» K Oydepu, MmoTpiOHI J0AATKOBI
arpoTeXHIuHi 3aX0/M 3 METOI0 3ano0iraHHs 3a0pyAHEHHIO arponpoAyKii BaxkUMu MeTanaMu. CaMe TyT BiOyBaroThCs iX
MOOiTi3aLis 1 yTBOPEHHs Pi3HUX MirpaiiHux ¢GopM Ta TOKCHUHHUX (OHIB. BinbIIicTh BasKKUX METaJiB, SKi MOTPANWIM Ha
MIOBEPXHIO I'PYHTY, 3aTPUMYIOTHCSI OPraHiYHUMU KOMIIOHEHTAaMU (3aKpiIUIIOIOTECS y BEPXHIX I'YMYCOBMX OPU30HTaX) abo
(biKCYIOTHCS HOro MiHEPaIbHOIO CKJIAI0BOIO 1 3a3HAIOThH CEUMEHTALlI].

Jns nigBuienHs 6ap’epHuX QYHKUIH IpyHTY, 3a0pyAHEHOr0 BaXKKUMH METaJaMHU, 3 METOIO OJIEpXKaHHS €KOJIOTTYHO
6e3neyHol arponpoayKLii BHOCATh OpraHidHi Ta 6akTepiaibHi J0OpHBa, BUKOPUCTOBYIOTh CHIEPATH, IPABWILHO YEPIyIOTh
KyJIbTypH Y CiBO3MiHi, palliOHaJIbHO 3aCTOCOBYIOTh KOMIUIEKCHI MiHepajbHi JOOpHMBa Ta KajblLi€Bl MENIOPAaHTH, IO
JIOIIOMAraoTh MiATPUMYBATH CIPUATINBI (i3UKO-XIMiUHI BIACTUBOCTI IPYHTY Ta MiJIBUIYBATU Horo poatouicts. L1i Ta iHmmi
3ax01u 30UIBIIYIOTh Oy(epHICTh Ta CeAMMEHTALIMHNM [TOTEHIia)l IPYHTIB CTOCOBHO PYXOMHX (POPM BaXKKUX METAJIB Ta
IHIIUX KCEHOO10THKIB.

JlociJUKeHHAMH BCTaHOBJIEHO, 1110 3aCTOCYBAHHS OPraHIuYHOI Ta OpPraHO-MiHEPaJbHOI CUCTEM YAOOPEHHS y MO€A-
HaHHI 3 BallHyBaHHAM IPYyHTY y HopMi biorymyc 8 t/ra + CaCOs 5 1/ra Ta NgyPesKest Biorymyc 4 1/ra + CaCO; 5 1/ra
CTIPHSATIO AKTHBI3ALil Gap’epHUX (YHKLH IPYHTY, a BiATAK — 3HIDKEHHIO PyXoMocTi #ouis Cd”™ y rpyHTi Ta 3MeHIIEHHIO iX
TpaHCIIOKallii B POCIMHU KaIlyCTH 01710r010BOI HA BCIX PIBHAX 3MOZENBOBAHOTO 3a0pyAHEHHS IPYHTY KaJMieM.

3’5COBaHoO, 1110 Ha KOHTPOJIbHOMY (hOHI y 3a3HaUEHUX BapiaHTax JoCaiay Oyiau: HaflMeHIIa KOHLIEHTpPaLis PyXOMUX
¢dopm xaaMmito y rpyHTi — 0,051 Ta 0,063 Mr/kr, HallHYKYUH Hepexi] eneMeHTa 3 BainoBoi ¢popmu y pyxomy 3,30 ta 4,67 %
3a koediuieHta HeOe3neku 0,07 ta 0,09. BinnosinHo y 1ux BapiaHTax KoedilieHTH HEOE3MEKU KOHLEHTpALIl eleMeHTa B
TOJIOBKaX KamycTH Takox Oynu HaiimeHmummu (0,13 T1a 0,21), mo cBiI4UTh NPO €KOOE3MEUHICTh MPOAYKLIl KallycTH
61710rosI0BOi Ta JOLIIBHICT 3aCTOCYBaHHS METOAIB XiMiuHOi Memiopallii I'pyHTIB, 3a0pyIHEHUX Ba’KKUMH MeETajlaMu.
BusiBieHo cunpHHMI KopensauiiiHuid 3B’s30k  (# =0,96) MK KOHLEHTpaLi€ld pyXoMux ¢Gopm cd* y IpYHTI Ta
KOHIIEHTPALII€I0 €IEMEHTA B POCIMHAX KaIlyCTH O1JI0r0JI10BOi.

KurouoBi ciioBa: 3a0py/iHeHHS, celUMeHTallis, OyQepHICTh I'pyHTY, Kamycra OLI0rosioBa, BaXKKi METaIH, PyXo-
MICTb, TPAHCJIOKallisl HOHIB, MEJTiOpaHTH, T00pUBA.

Snitynskyi V., Dydiv A., Kachmar N., Ivankiv M., Datsko T. Improving the soil barrier functions under the
threat of cadmium contamination in order to obtain ecologically safe yields of white cabbage

Soil is a specific component of the biogeosphere. It is able to accumulate pollutants and is the natural buffer for
them. Soil is an intermediate or final link in the translocation of chemical elements and various compounds in the cycle:
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atmosphere — hydrosphere — living matter — lithosphere. Approximately 90 % of heavy metals (HM) entering the
environment are accumulated in soils, polluting the adjacent environments and biota, or undergo sedimentation (fixation in
the solid phase). The influx of such heavy metals as Cd, Pb, Zn, Ni, Hg into agroecosystems significantly exceeds the
natural removal of them and inclusion in the biogeochemical cycle. All main cycles of the natural migration of heavy metals
in the biogeosphere (aqueous, atmospheric, biotic) begin with the lithosphere. Anthropogenic pollution of soils
complements these cycles, and if soils do not «cope» with their sedimentation, or poorly «work» as buffers, additional
agrotechnical measures are needed to prevent contamination of agricultural products with heavy metals. It is in the soil that
their mobilization and formation of various migratory forms and toxic backgrounds takes place. The vast majority of heavy
metals that have reached the soil surface are retained by organic components (fixed in the upper humus horizons) or fixed
by its mineral component and undergo sedimentation.

To improve the barrier functions of the soil which is contaminated with heavy metals in order to obtain ecologically
safe agricultural products, organic and bacterial fertilizers are applied, siderates are used, proper rotation of crops is carried
out in crop rotation, complex mineral fertilizers and calcium ameliorants are rationally used, that help maintain favorable
physical and chemical properties of the soil and increase its fertility. These and other measures increase the buffering
capacity and sedimentation potential of soils in relation to mobile forms of heavy metals and other xenobiotics.

The research has established, that the use of an organic and organic-mineral fertilizer system in combination with
liming of the soil at the norm of Biohumus 8 t/ha + CaCO; 5 t/ha and NgPgKe+ Biohumus 4 t/ha + CaCO; 5 t/ha
contributes to activation of the soil barrier functions, which has been manifested in a decrease in the mobility of Cd*" ions in
the soil and a decrease in their translocation into white cabbage plants at all levels of the simulated soil contamination with
cadmium.

It was found that the lowest concentration of mobile forms of cadmium in the soil of 0.051 and 0.063 mg/kg, the
lowest transition of the element from the gross form to the mobile form of 3.30 and 4.67 % with a hazard ratio of 0.07 and
0.09 was noted on the control background in specified variants of the experiment. Accordingly, on these variants, the hazard
coefficients of element concentration in heads of cabbage were also the lowest (0.13 and 0.21), which indicated the
ecological safety products of white cabbage and the feasibility of using methods of chemical reclamation of the soil
contaminated with heavy metals. A strong correlation (r = 0.96) was found between the concentration of mobile forms of
Cd* in the soil and the concentration of the element in white cabbage plants.

Key words: pollution, sedimentation, soil buffering, white cabbage, heavy metals, mobility, ion translocation,
ameliorants, fertilizers.

IToctanoBka mnpo6Jjemu. B ymoBax aHTpo- 3a0pyAHEHHsS CHCTEMH TPYHT-TPYHTOBI BOAHM, 31aT-
MOTCHHOT'O HABAaHTAXKCHHS HAa arpoeKOCHCTEMHM Ha  HICTIO IMEepEHIKOKaTH HAAXOMKCHHIO TOKCHKAHTIB JI0

0CcOONMBY yBary 3aciyroBy€ KOHTPOIb Yy IPYHTI 3a  OI1OJIOTIYHOrO Kpyroo0iry — CTIMKICTIO CHCTeMHU
BaXXKMMHU MeTasaMu (BM), TakuMmu SIK KaaMiil, pTyTh, IPYHT-POCIHMHA, 3JaTHICTIO 3a0e3meuyBaTH YMOBHU
CBHUHEIb, MUIII SIK, KOTP1 HAJNEXaTh JI0 IIEPIIOro KNacy  MEHIKaHHS OpraHi3MiB — CTIiHKiCTIO IPYHTOBOTO
HeOe3nmekn XIMIUHUX pedoBHH [6]. 3abpyaHeHHs  MikpoOioreHnosy [10].

arpoOiOlleHO3IB  BAXKKHUMHM METajJlaMd  HETaTHBHO @DyHKIIOHATBHA CTIMKICTH IPYHTY IO TpaHC-

MIO3HAYAEThCA Ha CKONOTIYHHMX (YHKLIAX IPYHTY, a  JIOKallii eIeMEHTIB TiCHO MOB’si3aHa 3 HOro XiMiYHUM i
BIJITaK 3MiHIOE HOro (hi3MKO-XiMi4HI BJIACTHBOCTI Ta  MIHEPAJOTiYHUM CKIaA0M, (i3UKO-XIMIYHUMH Ta
MPUTHIYYE MIKpPOOIOIOriuHI NpOIlecH, MOTIPUIYIOYH  BOAHO-(I3WYHMMH BIACTUBOCTAMH. 3aTpHMaHHS eJe-
THM CaMHM POJIOYICTH [5]. MEHTIB CYNPOBOXKYETHCS 3MIHOK cTaHy (i3HUKO-

TokcHyHMI BIUIMB MarOTh Ba)KKi METaJIM Yy  XIMIYHOI Ta TUCIEPCHOI CUCTEMHU IPYHTY, 1 HABMAKU —
IPYHTi, pO3TaIllOBaHi B pyxoMiil ¢opmi, ski i BU3HA- 3MiHA BIACTUBOCTEH IPYHTY HPU3BOIUTH 0 3MiHHU
YalTh piBEHb HEOE3MEYHOCTI I CUTBCHKOTOC-  OydepHOi EMHOCTI IPYHTY 3arajioMm [9].

MOJIAPCHKUX POCIIMH, a BiATaK 1 Juist joauHu [8]. CrifikicTh TPyHTY BBaXalOTh MIpOK 30B-
DITOTOKCHYHICT, Ta HAarpoMaJDKEHHS pOCIMHAMH  HINIHBOTO BIUIMBY IOMO BiATYKY CUCTEMH, a Oydep-
BaXXKMX METANliB HPOSBIIOTHCS Y MOPYIICHHI BCIX  HICTh — MIpOI0 BHYTPIIIHBOCHCTEMHHMX CHJ, SKi

¢i31070r0-010XIMIYHHX Ta POCTOBHX IPOIECIB, II0 B KOMIIEHCYIOTh IIed BIUIMB. TOMy Ha BHIIMX PiBHSIX
pe3yNIbTaTi MO3HAYAETHCS HAa 3HIDKCHHI BpPOXKAWHOCTI — opraHisamii  IPyHTY  BHKOPHCTOBYIOTH  TEpPMiH
Ta SIKOCTI MPOYKIii POCTMHHUITBA [2]. «pyHKLIOHANBHA CTiHKicTb». CTiIHKICTH Oap’e€pHUX
¢GyHKIIH TpyHTY Oe3locepeqHbo IOB’s3aHa 3 HOro

AHaNi3 OCTaHHIX JoCJiMKeHb i myOJikamiii. cTaHOM SK (pi3HKO-XiMIUHOI # qucnepcHoOi cucteM [2].

OpHe 3 exonoriyHuX (YyHKIIOHATBHUX HpPU3HAYCHb Ha 3a0pynHeHHX BaXKKMMH MeTajaMH IPyHTaX
IPYHTY SIK TeoXiMiuHOro Oap’epy — HOro 34aTHICTh TIPH PI3HUX PIBHAX BMICTY X BaJIOBUX 1 PYXOMHX
3aTpuMyBaTH 3a0pynHioBaui. BukoHanHs Oap’epHux  ¢opMm, Ui BCIX IPYHTIB CIIOCTEpITaeThesl €IMHA
GyHKIIH  TpyHTY BHU3HA4aeThCs CTIMKICTIO g0  TeHJeHmis. Ha Tii 3pocraHHs BanmoBux 3amacie BM
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(BiX IEpHOBO-MII30MMCTHX IPYHTIB JO YOPHO3EMIB),
KIJIBKICTP METaJiB y pyXoMHX ¢(opMax 3MEHIIY-
Banacs. [Ipore HalOLIbI HEOE3MEYHOIO € Ta KiIbKICTh
BaXXKHX METalliB, sIKa MICTUTBCI y PyXOMiid Ta
MOTCHLIHHO pyXOMilt (opMi, CIPOMOXHIA Iepe-
XOIUTH 3 TBepoi (¢azu IPyHTY y IPYHTOBHH PO34YMH,
OCKIJIbKM caMe BOHA BH3HA4ae piBeHb HEOE3MeyHOCTi
BaXKHX METaliB Uil IPyHTOBOi OiOTH, pOCIUH,
TBapHH Ta B MICYMKY — AJ1s roauHu [11].

Kamycra OinoronoBa (Brassica oleracea var.
capitata L.) momupeHa B YKpaiHi oBodYeBa
KynbTypa. [Ipore OiomoriyHa CTiHKICTh (TONEpaHT-
HICTh) I1i€1 POCITUHU J0 TOKCHYHOI Jii HOHIB BaXKKUX
MeTaJiB He3HayHa, IO 3yMOBJECHO Te€HETHYHO. Tak,
migBumeni pismi pyxommx dopm Cd®" Ta Pb*T y
IPYHTI 3[aTHI 3HWXKYBaTH BpPOXaHHICTb, Harpo-
MaDKyBaTHCh y pOCIHMHAX Ta, HalBaKJIMBiIIe, —
MOTipIIYBATH SIKICTH KaIyCTH O110rooBoi [2; 7].

ToMy cBOrofHI aKTyalbHUM IHMTAaHHAM €
BHUBYCHHS Ta 3aCTOCYBAHHSA y KOHKPETHUX IPYHTOBO-
KIIMAaTHYHUX YMOBaxX e(eKTHBHOI Ta Oe3medHoi
CHUCTEMHU yJOOPEHHS Yy MOEIHAHHI 3 KaJNbI[IEBUMH Me-
JiopaHTaMH, 3aBISKH SAKiM BifOyBarOThCS IIBHAKO-
Jifoua ICTOKCHUKALlis IPYHTY 13 3HMKECHHSAM PYXOMOCTI
BXKKMX METaJliB, MiJIBUIICHHS POIIOYOCTI, a TaKOX
3MEHILEHHsI TpaHClIoKalii katioHiB BM y pocnuny,
110 3arajioM CIIpHsIE€ OJIePKAHHIO EKOJIOTIYHO Oe3rned-
HOi oBoYeBoi poaykii [13].

IlocTanoBka 3aBaaHHs. Hame 3aBmanHs —
JOCIIAUTH BIUIMB JOOPHB Ta KAJIBI[IEBUX METIOPAHTIB
Ha aKTuBizaIifo Oap’epHuX (QYHKLIH TEMHO-Ciporo
IPYHTY A0 3a0pyAHEHHsS KaaMieM 3a BHPOILIYBAaHHS
KarrycTH Oinoronooi (Brassica oleracea var. capitata
L.); BusHaumtu KoedilieHTH HEOE3MEeKH PYyXOMHUX
dopm Cd*" y rpynti Ta KoHuEHTpawii eneMeHTa B
POCIIMHAX KaIlyCTH O1I0r0NI0BOi, & TAKOK BCTAHOBUTH
KOPEIAIIHY 3aJCKHICTh MDK PyXOMICTIO KaIMilo y
IPYHTI Ta HArPOMa KEHHS HOHIB METaIy B POCIHHAX.

Buknan ocHoBHOro marepiaay. B ymoax
3aximHoro Jlicoctemy VYkKpaiHM Ha TEMHO-Cipux
OIIJ30JIEHUX TPYHTAX JOCITIDKYBAaJIM BIUIUB JOOPUB
Ta MEJIOpaHTIB Ha IOBEAIHKY BaXKKHX METAliB Yy
CHCTEMi «IPYHT-POCIMHA», 30KpeMa BHBYAJIH IOTEH-
mian Oap’epHux (yHKUIA TpyHTY 3a HebOesneku
3a0py/HEHHSI KaJMi€EM Y MOJCIBHHX JOCTiax 3a
BHUPOIIYBaHHS KaIyCTH O1710TONIOBOi 3 BHU3HAUCHHSM
KOHILIEHTpalii 1OHiB MeTally y TpPyHTi Ta B POCIIHHAX.

Kamycty 6inoronoBy (copt SpocnaBHa) BHCI-
Balll y TpeTii JeKaJli KBITHS B TMOIMEPEIHBO 3a0py-
HEHMH Ba)XKMMH METaJlaMH IPYHT. SIk 3a0pyaHioBaui
BukopuctoByBaimu cinb CdCl,, sKy BHOCHIM BOTHUM
PO3YMHOM 32 3MOJIETIbOBAHUX PIBHIB 3a0pyaHEHHS 1;
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3; STJAK (BanoBux (opm) OoKpeMO BOCEHH, a yepe3
JIBa TH>KHI BHOCHIJIM MEJTIOpaHT (BaIHIKOBE OOPOIITHO)
CaCO; y HOpMi 5 T/ra (3a TiIPONITUYHOK KHCIIOT-
HICTIO) 3TiZHO 31 cxemoro gocniny [5]. Ilpu mpomy
BpaxoByBanu [8], mo I'’IK BamoBux ¢opm mns Cd
CTaHOBHTH 3 MI/KT IPYHTY. Y KOHTPOJIHHOMY BapiaHTi
comi Kaamito He BHOcWIHM. HaBecHi mij| KyJIbTHBAIIIIO
3aCTOCOBYBAJIM MiHEpallbHE TOOPUBO HITPOaMO(OCKY
Mapku 16:16:16 Ta opraniuHe moOpuBo biorymyc
(IpOAYKT BEPMHUKYIBTYpH) 3TiJHO 31 CXEMOIO
JOCTiy, Kl 3aHeceHi y Jlep)kaBHHIA peecTp IMeCTH-
LUJIB 1 arpoxXiMiKaTiB, T03BOJCHUX 10 BUKOPUCTAHHS
B YKpaiHi.

CxemMa MIKpOIUISHKOBOTO  ABO(aKTOPHOTO
JIOCITITy 3a BHPOLIYBaHHS KalyCTH O1710TONIOBOI Tie-
penbauvana Ttaki Bapiantu: 1) Kontpons (6e3 1o06puB);
2) N]36P]36K]36; 3) BioryMyc, 8,0 T/Fa; 4) N64P64K64 +
+ BiOFyMyC, 4,0 T/Fa; 5) N]36P]36K]36 + CaCO3
5,0 /ra; 6) biorymyc, 8,0 T/ra + CaCO; 5,0 1/ra;
7) NesPesKes + Biorymye, 4,0 T/ra + CaCOs5 5,0 T/ra.

O6nikoBa TuIoma ojHiel MIKpOJUISHKHA — 2 M.
[loBTOpHICTH JOCHIAY II'SITHPa30Ba, PO3MIIICHHS
BapiaHTiB cucreMaruune [1]. [pyHT mociigHOro momns
TEMHO-CipUi Cipuid OMiI30JCHUI JErKOCYTTTUHKOBHHA
B opHOMY ropu30oHTi (0—-20 cM), XapaKkTepHUI TaKUMH
arpoxXiMiYHUMHU MOKa3HUKaMU: pHo, — 5,4-5,6, rimpo-
JITHYHA KUCIOTHICTH — 3,49-3,62 Mr-exs./100 T 1pyHTY,
cymMa yBIOpaHHWX OCHOB 11,0-12,2 mmons/100 T
IpyHTY, BMICT rymycy — 2,29-2,32 %, 3a0e3neueHicTh
JIETKOT'1ApoIi3oBaHUM a30ToM — 118124 mr/kr, pyxo-
MuM ochopom — 97—-110 Mr/kr, OOMIHHIM KaslieM —
88-95 mr/kr [5; 10]. TexHomoris BHpPOIIYBaHHS
KalmycTh OLTOTOJIOBOI 3arajbHONPHIMHATA JUIS YMOB
3aximHoro Jlicocteny Yxkpainu.

KoHnenTpanito kaaMil0 B POCIMHHHUX Ta
IPYHTOBUX 3pa3kax BH3HAYaJIM METOIOM AaTOMHO-
azcopOmiifHOl  crekTpodoToMeTpii Ha  mpuiamdi
Cl15M 3a arecToBaHUMHM 1 CTaHIAAPTU30BAHUMHU
Meroaukamu [3].

JU71s1 OIiHKY CTyHeHs HeOe3MeyHOCTi eleMeHTa-
3a0pyaHtoBada (Cd) BUKOPHCTOBYBalM Koeghiyicnm
Hebesnexu (K,) — CHIBBIIHOIIEHHS MK KOHIICHT-
pami€eio MOII0TaHTa Y IPYHTI UM POCIIMHI Ta oro rpa-
HUYHO JIOMMYCTHMOK KOHIICHTpAli€lo 3a (HOopMyIoro
(1). 3a HOpManEHUX YMOB K), Mae OyTu MEHIIUM abo
JIOpiBHIOBATH 1:

Ci
TJIKi

ne: C; — KOHIIeHTpallisl i-Toi 3a0pyAHIOBAIBHOI peyo-
BHHU, MI/KT; [/[K; — TpaHUYHO JOMyCTUMa KOHIICHT-
pauis i-Toi 3a0pyJHIOBAIBHOI PEYOBUHH, MI/KT.

Jis KifbKICHOI OLIHKM HAJXOJPKEHHS (TpaHc-
JIOKaIlil) pyXoMuX (opM BaXXKHX METAJIB i3 IPYHTY B

H

>1,
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POCIIMHM BUKOPHUCTOBYBAIU Koepiyichm 6ion02iuH020
naxonuuenns (Kg,) 3a popmymnoro (2):

Cp
Kﬁn C >
ne: C, — KOHIEHTpallis 3a0py/IHIOBaIbHOI PEYOBHHH Y
pocnuHi, Mr/kr; C, — KOHLIEHTpaLisg 3a0pyIHIOBAIBHOL
PECUOBUHU Y IPYHTI, MI/KT [14].

3a pesynbTaTaMy TPUPIYHHUX JOCHIHPKEHb BCTa-
HOBJICHO, 10 Oy(epHIiCTh IPYHTY A0 3a0pyIHEHHS
KaJgMieM MposBIsIacid y 3MiHI pyXOMOCTI KaTiOHIB
Cd*" y rpynrTi, ix 3maTHOCTI 10 TpaHCIOKALii y poc-
JUHA KamycTu Oi10orojoBoi Ta 3aiexana Bif IpyH-
TOBO-KJIIMAaTHYHHUX YMOB POKY, BHECEHHX HOPM
OpraHiyHUX 1 MiHEpaJIBHUX IOOpHB, KaJbLi€BUX Me-
JIOpaHTIB, arpOXiMiYHUX MApaMeTpiB IPYHTY, a TAKOXK
BiJ] 3MOJIE/IbOBAHUX PiBHIB 3a0pyIHCHHS.

I3 30impmeHHSIM Trpajamii 3MOAETHOBAHUX
PiBHIB 3a0pyaHEHHS IpyHTY KaamieM Bix 1 mo 5 IIK
36inbIIyBanach i KOHIeHTparis pyxomux (opm Cd**
y TPyHTI y BCiX BapiaHTax JIociiny 3a HMOBipHOI
pisauni g0 ¢ony p <0,01-0,001. IIpore 3arambHi
3aKOHOMIPHOCTI PyXOMOCTi BaKKUX METaNiB y IPYHTI
3a BHPOIIYBaHHS KaIlyCTH OLIOroIoBOI MiX BapiaH-
TaMH 30epiranucsi Ha KOXXHOMY PiBHI 3a0pyIHEHHS
(Tabm. 1).

Kpim Toro, 3a BHeceHHs! JOOPHB i MENiOpaHTIB
CIIOCTEpIraJid 3arajibHy TEHJCHIII0, a came i3 3MeH-
IICHHSM PyXOMOCTi HOHIB KaaMito (Tiepexis eneMeHTa
i3 BaJIOBOi (hopMHU y pyXxomy), 3MEHIIyBaiach BiaIo-
BifHO i KOHIeHTparis pyxomux dopm Cd> y rpynri,
3HIKYBAJIUCS KoedillieHTH I1X HeOe3NmeKH, IpoTe
301IpIIyBaIach KOHIIGHTpAIlisl BaJOBUX (Ppakmii, sKi
MepeXOIIN y OUTBII CTIMKI i HEZOCTYIHI IPYHTOBIN
010Ti Ta pocIMHAM KalyCTH OLIOTr0JI0BOi KOMILIEKCH.

BcranoeneHo, mo B ycix BapiaHTax 3a
BHECCHHS JOOpMB Ta METIOPAaHTIB KOHIIGHTpAIlis
pyxomux dopm Cd*"y rpynTi 6yna 3HAYHO MEHIIOK0
MOPIBHAHO 3 KOHTpoineM — 0e3 mobpus (p < 0,05—
0,001), mo cBigUUTH Mpo MigBHILEHHS OydepHOi Ta
CeIUMEHTAIIHHOI (YHKII TEMHO-CIpOro IPYHTY
CTOCOBHO PYXOMHX CIONYK Kaamiro. Tak, crhijgbHe
3aCTOCYBaHHS OpraHIYHUX 1 MiHEpaJbHUX HOOPUB y
nonoBuHy HOpMHU NgsPesKes + biorymyc 4 T/ra
(Bap. 4) BusiBIIIOCS OLbII €(h)EKTUBHUM Y 3B’ sI3yBaHHI
karionis Cd*" y TpyHTi, aHiX BHECEHHS TINBKH
MiHepaJbHOro Jg00puBa y moBHii HOpMi Ni36P 136K 36
(Bap.2). OpHak 3a BHECEHHS B TMOBHIM HOpMI
opraniyHoro go0puBa biorymyc 8 T1/ra (Bap. 3)
pyxoMi ¢paxuii KaaMiro I1e MilHiIIe 3aKpiIUIIOBANNCS
IPYHTOBO-BOMPHUM KOMIUIEKCOM.

YTiM 3a BHECEHHS THX CaMHX HOpPM Opra-
HIYHUX 1 MiHEpaJbHHX IOOpHB, aje Ha IIPOBAIHO-

2
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BaHOMY TPYHTi (Bap. 5—7), KOHIEHTpaIlis JabiIbHUX
¢bopM KamMil0 CYTTEBO 3HHM3WIACH TMOPIBHSHO 3
IHIIUMH BapiaHTaMM JOCHiAy 3a HMOBIpHOI pi3HHII
JI0O KOHTPOJIIO 6e3 nmobpuB p <0,01-0,001.
3HMKEHHS KHUCJIOTHOCTI IPYHTY 32 BHECEHHS Kallb-
Li€BUX MENIOpaHTIB MigBUIIMIO OydepHy CTiIHKiCTh
IPyHTY Ta MaJl0 CHJIBHHHM BIUIUB Ha 3MEHIICHHS
pyxomocri itonis Cd*" y rpymri.

3a pesynbTaTaMu JOCTIIKEHb BCTaHOBJICHO,
mo Ha ¢oHI (KOHTPOJIB) HAaMEHINY KOHIIEHTPAIIiIo
pyxomux ¢opm kaamiro (0,051 i 0,063 mr/kr) y IpyHTi
BUSIBIICHO 3a BHeceHHs biorymyc 8 T/ra + 5 1/ra
CaCO3 Ta N68P68K68 + BiOFYMyC 4 t/ra + 5T/ra
CaCO;. Y nux BapiaHTax [JOCHiAy BHSBIJIM Hail-
MeHImK nepexin kaaMmito (3,30 Ta 4,67 %) 3 BanoBoi
¢dbopMu y pyxoMmy, a BiANIOBiIHO, HaiiMeHI Koedi-
mientn Hebesnexu — 0,07 ta 0,09.

Ha 3mopmenboBaHoMy piBHI  3a0pyAHEHHS
rpyuty 5 I'JIK 32 BUKOpHCTaHHS OBHOI HOPMH MiHe-
panbHuX 100puB N3P 136K 36 (Bap. 2) Ta opraniyHux
nobpuB biorymyc 8 1/ra (Bap.3) KOHIIGHTpalis
pyxomux ¢opm Cd*" y rpynti cramosmma 1,068 Ta
0,873 mr/kr, mepexin eleMeHTa 3 BaloBOi (hopMH Y
pyxomy — 31,22 Tta 22,28%, npu KoedirieHTi
HeOesmeku 1,53 Ta 1,25 3a HWMOBIpHOI pI3HUIIL IO
¢dony p <0,001. Haiiumwmii koedimieHT HeOe3MeKH —
1,91, a BiAMOBiAHO HaWOUIBIIY KOHIIEHTpAIiIO
pyxomux ¢opMm kammiro y IpyHTi — 1,338 Mr/kr —
BCTaHOBJIEHO Y KOHTPOJIBHOMY BapiaHTi (6e3 100puB).

BusHadeHo, 1m0 3a BHECEHHA OpraHi4HOl
(Bap. 6) Ta opraHo-MiHepanbHOI (Bap.7) CcHUCTEM
yaoOpeHHss Ha ¢oOHI BamHyBaHHS IPYHTY 3a PIBHS
3MOJICIFOBAHOTO  3a0pyOHEHHS IPYHTY KaJMieM
5THAK koHueHTpauis pyxomMux ¢(opMm KaaMioo y
IpyHTi Oyna HaiiHmwxk4doo 1 cra”oBmia 0,652 Ta
0,692 mr/kT, 110 MEHIIE 3a KOHTPOINb (6e3 100puB) Ha
0,686 ta 0,646 Mr/kr cyxoro IpyHTy, abo 51,2 Ta
48,2 % 3a iiMoBipHOi pizHuUIi 10 dory p <0,001. ¥
3a3HAa4YCHUX BapiaHTax KoeilieHT HeOesmeku OyB
TaKOXK HaliMeHIIuM, Biamosigao 0,93 ta 0,99.

VY pe3yabTaTi TPUPIYHUX JOCTIIKEHb BCTAHOB-
JICHO, IO 13 301IBIICHHSAM piBHIB 3a0pynHEHHS Bif 1
no 5 I'IK 36inpmryBanach i KOHIIGHTpAIlisT PyXOMHUX
dopm Cd*" y rpynti y Bcix BapiamTax, Imio
MMO3HAYMJIOCh HAa IHTEHCHUBHILIOMY HArpOMaJIKCHHIO

HOHIB pOCIMHAMH KallycTH 6is10roioBoi (Tadm. 2).
BusHaveHo, 1o y 30BHIIIHBOMY KauyaHi KOH-
neHTpalis kaamito y 3,92—4,76 pasu Oyna OUIbIIO,
aHDbK y ronoBui (iCTiBHIH YacTHHI), OCKINBKH KOPiHB
KaITyCcTH OUIOroJIOBOI Ta 30BHILIHIM KadaH € HepIIuM
opraHoM 1 OionoriyuauM ©Oap’epoM Ha

Tpascropry Kationis Cd>" 3 rpyHTy B poCIHHH.

LUIAXY
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KoHueHTpanisa KaaMiro B roJOBKaX KaIly CTH, MI/KT

. Y . . . . 2+ .
Puc. I'paghix kopenayiiinoi 3anesxcnocmi migic konyenmpayieio pyxomux popm Cd™" y rpynmi
ma KOHYEHmMpAayieo KaoMito 8 pOCIUHax Kanycmu 0in02010601 3a 6HecenHs 000pus i Meliopanmie

3a pe3ynbTaTaMH IPOBEACHHUX JOCHiIKCHb
po3paxoByBayi KoedilieHT HeOesmeku (K.n.) Ta
Koe(inmieHT OioymoriyHoro Haxomu4eHHs (K.6.n.).
3a3HaunMo, 1o K.6.H. 3MEHIIYBaBCs 13 301UIBIICHHIM
PIBHIB 3MOJENBOBAHOTO 3a0pyIHEHHS IPYHTY Kal-
MieM. [IpoTe BusSBUBCS MEHII iH()OPMATUBHIM IOPIB-
HHO 3 K.H. 1 He MOKa3aB OYEBUIHOI 3aKOHOMIPHOCTI
MDX KOHIICHTpAIII€I0 pyXoMHUX (opM KaaMito y IpyHTI
Ta HarpoMa/UKEHHSIM IIbOTO €JeMEHTa B POCIHHAX
KaIlyCTH OLJI0r0JI0BOi.

Tomy mist Kpamoro po3yMmiHHSA Oap’epHHX
¢GyHKIIH IpyHTY 3a HeOe3neku 3a0pyAHEHHs KaAMieM
3aJIeKHO Bil BHECEHHX JOOPHB Ta MEJTIOpaHTIB Ha
BCIX PIBHAX 3MOJENFOBAHOTO 3a0pyTHEHHs MPOBENIN
KOpEIAIIMHNN aHami3 MDK KOHIIEHTPALIEI PYXOMHUX
dhopm cd* y TPYHTI Ta KOHIEHTpAII€I0 eJeMEHTa B
POCIIMHAX KamycTH 0110ro0Boi (puc. ).

3a pe3yabTaTaMd KOPENALIHHOIO aHalizy
BCTAHOBJICHO  CHJIBHUH  KOpENSLIMHUK  3B’S30K
(r=0,96) Mix KoHIeHTparicro pyxomux dopm Cd*y
IPYHTI Ta HarpoMa/UKEHHSIM KaaMil0 B TOJIOBKAax
KamycTH OinorosoBoi 3a KoedimieHTa neTepMiHaiii
R=091.

Bu3snaueHo, 1110 y KOHTPOJIBHOMY BapiaHTi (6e3
nobpus) 3a piBas 3a0pyaHenHs 1 ['JIK (Cd) xom-
LEHTpallis KaJMil0 B TOJIOBKAX KaIyCTH CTaHOBHJIA
0,022 mr/kr, a y 30BHiIHbOMY KadaHi — 0,097 mr/kr
MacHu CHUpol PEeUOBHHH, 1110 Maibke y 4,4 paza Oiiblie,
auibk y romnoBui. KoedinmieHT HeOesmeku y Ipomy
BapiaHTi cTaHOBUB BimnoBinHO 0,73 (U1 TOIOBKH) Ta
3,23 g 30BHINIHBOrO KavaHa. BusBieHo, 1o Ha
OMY K piBHI 3a0pyJHEHHA y Bap. 6 3a BHECCHHSA
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OpraHiuHUX JOOpHB Ta MeiiopaHTiB y Hopmi bio-
rymyc y Hopmi 8 1/ra + 5 1/ra CaCO;3 KOHIIEeHTpaIis
KaJIMil0 B TOJOBKax KamycTw 3Hu3miaack 1o 0,006
MI/KT' MacHl CHpOI peYOBMHHM 3a HMOBIpHOI pi3HHUII A0
koHTpoIto p < 0,001 3a K.x. — 0,20.

Ha piBHi 3MozenbOBaHOrO 3a0pyIHEHHS
rpyuty 3 I'IK xonuentpanis Cd B rooBkax KamycTu
nepesunuia I'JIK Tinpku Ha KoHTpoOii (6e3 100puB)
3a K.n. — 1,27. HalimeH1ty KOHIIEHTpaIlito HOHiB Ccd*
y pOCIHHAX KalycTH (Ha I[bOMY DPiBHI 3a0pyIHEHHS)
BHSIBUJIM 32 BHECEHHS JOOPUB 1 METIOpaHTIB y HOpPMI
BiOFyMyC 81/ra + 571/ra CaCO3 Ta N68P68K68 +
Biorymyc 4 1/ra + 5 1/ra CaCO3, Bianosiguo 0,011 Ta
0,013 mr/kr macu cupoi pedoBunu (p < 0,001).

JloObpuBa Ta MeniopaHTH CYTTEBO BIUIMBAIM Ha
3HIKEHHS TpaHCIOKallii HOHIB KamMmilo 3 IPyHTY B
POCIIMHM KalyCTH OLIOTOJIOBOi HAaBiTh 3a 3MOJAEIHO-
BaHOTO pPiBHA 3a0pynHeHHs IpyHTY Kaamiem 5 I'IK.
Tak, 3a BHeceHHs Hitpoamodocku y MoOBHINf HOpMI
N]36P]36K]36 (Bap. 2) KOH]_IeHTpa]_liH HOHIB Cdz+ y
royiopkax Kamyctu ctanoBmia 0,051 mr/kr 3a itmo-
BipHOI pi3HUII 10 KoHTpomto p < 0,05, a Kn. — 1,70.
3a BHeceHHs biorymycy 8 T/ra (Bap. 3) KOHIIGHTpaIlis
KagMmilo B romoBkax craHoBuwia 0,035 mr/kr cupoi
Macu (p <0,01) mpu koedimienti HebOesmexu 1,17.
[Ipote 3a BHeceHHa NggPesKgs + biorymyc 4 T/ra
(Bap. 4) konmentpauis Cd”" B romoBkax CTaHOBHIA
0,042 mr/kr (p<0,01), Tomi $IK y B3OBHIIIHBOMY
Ka4aHi 0,196 mr/kr Macu cupoi PpEUOBHHU
(» <0,05), mpu koedimientax Hebesmeku — 1,40
(romoBka) Ta 6,53 (30BHImMHINA kauaH). HalimeHmry
KOHIIGHTpAIlil0 KaJMil0 B TOJIOBKAaX KamycTu Oilo-
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rosioBoi (0,023 ta 0,026 MI/Kr Macu cupoi peuOBHHH)
BUSIBUIIM y 6-My Ta 7-My BapiaHTax JOCHiIy 3a

iMoBipHOi pi3HMII 10 KoHTponmo p < 0,001 Ta
koedinienTa Hebesneku 0,77 Ta 0,87.
BucHoBku. 3acTocyBaHHS OpraHigyHOi Ta

OpraHO-MiHEpaNIbHOI CHCTEMH YHOOpEeHHS Yy TIO€N-
HaHHI 3 BalIHyBaHHAM IPyHTY y HOopMi biorymyc 8 T/ra
+ CaCO; 51/ra Ta NeyPesKest Biorymyc 4 1t/ra + +
CaCO; 5T1/ra copussio HiABHUIICHHIO Oap’epHUX
(GYHKIIH TPYHTY CTOCOBHO PyXOMHUX (OpM KaaMifo.
VYHacnioK TO3UTUBHOI Jii BKa3aHUX MpPHUHOMIB
arpoTeXHIKM CIIOCTepiraay 3HWKEHHS PyXOMOCTI HOHIB
Cd* y TPYHTI Ta 3MEHIICHHS iX TpaHCIOKallii B
POCIIMHM ~ KallycTH OUIOroJoBOi Ha BCIX PIBHSX
3MOJIETIbOBAHOTO 3a0pynHEeHHs. BinmoBimHo y 3a3Ha-
YEHUX BapiaHTax [OCHiAy BUSBHIM HalMEHIIHNI
Koe(irieHT Hebe3neku I pyxoMux (HopM KaaMiro y
IPYHTI Ta KOHLIEHTpAIIi{ elleMEeHTa B POCIIMHAX KaITyCTH
6inorosnoBoi. lle cBimuMTH mpo eKkonoriuHy Oe3med-
HICTh MPOAYKIIil KamycT: OiTIOroNoBOi Ta JOUIIBHICTD
3aCTOCYBaHHA METOJIB XIMIYHOI Mejiopauii IpyHTIB,
3a0pyIHEHUX BaXKKUMU MeTanaMu. BUSABICHO CUITBHUIMA
Kopessiiifauit 38’30k (7 = 0,96) MiXX KOHIIEHTpALi€ro
pyxomux dopm Cd*" y rIpyHTi Ta KOHIeEHTparli€to
eJIEMEHTa B POCIMHAX KaIlyCTH OLJIOrOJIOBOI.
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Cuituncbkuii B., Xipiscbkuii I1., 3eaicko O., IBankis M., I'naris 1. Bniiu anrponorennux (paxkropis Ha
piuku 3axinHoro periony Ykpaincbkux Kapnar

AHTPONOreHHe HaBaHTA)XXEHHS Ha BOAHI 00’€KTH MOCTIHHO 30UIBIIYETHCS, 110 3YMOBJIEHO 3POCTaHHIM KUIBKOCTI
HaCeJICHHS Ta XapaKTepPHUMU JUI HALIOro 4acy mporecamu ypOanizauii. 3HauHi TEXHOTEHHI BIUIMBU Ha BOJIHI 00 €KTU —
00’eKTHBHAa 00CTaBMHA, aJPKE€ OCHOBOIO CBITOBOI'O I'OCIIOJAPCTBA 3apa3 € TEXHONOril, sIKi BUKOPUCTOBYIOTb BEIHKY
KiJIBKICTh BOJM, @ CKUIM IiCJIs BUPOOHHMLTBA Qy)Xe 3a0pyaHeHi. 3HauHe 3a0pyIHEHHs BOIHMX E€KOCHUCTEM Oi0reHHUMHU
€JIEMEHTaMH, CTOKOM 13 CUIbCBKOI'OCIONApChbKUX YTrifib MPHU3BENIM A0 €BTpodikalii He JIMIIE 03€p Ta BOAOCXOBHMIL, a H
6araThbOX BOJIOTOKIB. [CTOTHUMM YMHHUKaMU aHTPOIOIeHHOI eBTpodikalii BOLOHM € CKOpOYEHHsS BOAOOOMIHY, YTBOPEHHS
3acTiHHMX 30H, OyIOiBHUUTBO rpebenb i TerioBe 3abpynHeHHs Boxu. OuiHeHO BIUIMB ypOaHizauii TepuTopii 3axiaHOro
periony Ykpaincekux Kapnart Ha eKonoriyHuii cTaH pidok Ta IpoLecu PpUpOIHOro CaMOOYHUILIECHHS.

JocnipkenHs BIMBY ypOaHizalii Teputopii 3axigHoro periony Ykpaincbkux Kapnar Ha exonoriuHuii ctaH pidok
[I0Ka3aJId HE3a/I0BIbHI TiIPOXiMiYHI IOKa3HUKU JIEIKUX MaJHMX PiuOK perioHy. BcraHOBiIEHO mepeBUILEHHS HOPMOBAHUX
3Hau€Hb VIS BOJ| puOOrocnoAapchKoro MprU3HaueHHs 3a IOKa3HUKaMHU 3aj1i3a 3arajabHoro (y 2,4 pasa), maprasio (5 pasis)
Ta 3aBUCIMX pe4oBUH — y 1,54 pa3a. AHTpPOINOIreHHA JisUILHICTb, MOB’s3aHA 13 CLIBCHKOrOCHOJAPCHKHUM BUPOOHHUIITBOM,
BOJIO- Ta JICOrOCNOAAPCHKOI0 NisIbHICTIO, PO3OPIOBAHHAM 1 BUPYOyBaHHSAM TEPUTOPii, IPU3BOAUTH A0 ICTOTHOI 3MiHU yMOB
(opMyBaHHS pPIYKOBOIO CTOKY. 30KpeMa OCHOBHI 0OcCsrdM 3a0pyIHEHHS pPIYKOBOi BOAM CHPUYMHIOIOTH HEJOCTATHE
OYMIIEHHS CTOKIB Ha OYMCHMX CIIOPYZAAX, AOLIOBI CTOKM 3 TEPUTOPii NPOMUCIOBUX IUIOLI, SIKI HE OYMIIAIOTHCS, 3MHB 3
BOJO30IpHUX TEPUTOPiM BHECEHUX y IPYHT NOOpHUB Ta OTPYTOXIMIKATIiB, CTHXiMHI 3Bayuia NOOYTOBUX BiAXOAIB y pycCii
piUOK, a TaKoX HECAHKI[IOHOBaHi Kap €pHi PO3pOOKH, 110 MOTIPIIYIOTh TiIPOJOriUYHMH PEKUM 1 MPOLECH HNPUPOIHOrO
OYMIIEHHS BOJM.

Kimo4ogi ciioBa: yp6aHi3oBaHi TepUTOPIi, AaHTPOIIOr€HHUM BILIUB, IOKA3HUKH SIKOCTI BOJM, IipchKi noToku, Maii I'EC.

Snitynskyi V., Khirivskyi P., Zelisko O., Ivankiv M., Hnativ I. Influence of anthropogenic factors on rivers of
the Western region of the Ukrainian Carpathians

Anthropogenic burden on water bodies is constantly increasing due to population growth and urbanization processes
characterizing our time. A significant human impact on water bodies is an objective circumstance, because today,
technology is the basis of the world economy and uses a lot of water, and discharges after production are very polluted.
Heavy pollution of aquatic ecosystems with nutrients and runoff of agricultural land has led to the eutrophication of not
only lakes and reservoirs, but also many watercourses. Significant factors of anthropogenic eutrophication of water bodies
include reduction of water exchange, formation of stagnant zones, construction of dams and thermal pollution of water. The
aim of the work is to assess the impact of urbanization of the Western region of the Ukrainian Carpathians on the ecological
condition of rivers and natural self-cleaning processes.

Assessment of the impact of urbanization of the Western region of the Ukrainian Carpathians on the ecological
status of rivers showed unsatisfactory hydrochemical parameters of some small rivers in the region. The study confirms an
excess of the standard values of the indicators of total iron (2.4 times) manganese (5 times) and suspended solids — 1.53
times for fishery waters. Anthropogenic activities related with agricultural production, water and forestry activities, plowing
and deforestation lead to a significant change in the conditions of river runoff formation. In particular, the main volumes of
river water pollution are caused by insufficient treatment of sewage at treatment facilities, rainwater from the territory of
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industrial areas that are not treated, wash away from water catchments of fertilizers and pesticides introduced into the soil,
unauthorized dumps of household waste in riverbeds, and unauthorized mining developments that worsen the hydrological

regime and the processes of natural water purification.

Key words: urbanized areas, anthropogenic impact, water quality indicators, mountain streams, small hydropower

plants.

IToctanoBka  mpodJjeMH.  AHTPOIOreHHE
HABaHTA)XCHHsI HA BOJHI 00’€KTH HEBIMHHO 301JIb-
IIYETHCS, 10 3yMOBJICHO 3POCTaHHSIM KiJIBKOCTI Ha-
CEJICHHA Ta XapakKTepHUMH JUIi HAIIOro 4acy Ipo-
necamMu ypOaHizalii. ¥ mpoMHUCIOBOMY Ta CUIBCBKO-
rOCIOapChKOMY  BHUPOOHHMITBI  BHKOPHCTOBYIOTH
BENIMKY YacTKy BOJHMX DPECypCiB, OCKUIBKHM CydYacHi
TEXHOJIOTIYHI METOIM HependavaroTh BHUKOPUCTAHHS
3HAYHOI KUTBKOCTI BOJH, a BiAMOBIAHO, 3pOCTa€e Maca
CKUJIB  BiANpanboBaHUX  TifgpopecypciB.  Lle
CTaHOBHTH HEOE3IMEKY, M03asIK iCTOTHUI TeXHOI'eHHUI
BILIMB Ha BOJHI 00’ €KTH HE3BOPOTHHH.

Hacenennss mumaHeTw  IOCTIMHO — 3pocCTae,
30kpema 3a 100 pokiB 3pocino y 3,5 paza — 3 1,6 mipa
1o 8,0 mupa ocib, Ta mpogoBxKye mpupoctata 10 100
MJIH Ha piK. SIKIIO NPUITYCTHTH, IO BCE HACEJICHHS
3eMHOI KyIli, KiJIBKICTh SK0ro A0 2050 p. OIiHIOIOTH B
11 mapa ocib, nocsrHe piBHS TEXHIYHOT'O PO3BUTKY Ta
JI00po0yTy €eKOHOMIYHO PO3BHHEHHX KpaiH 3a He3MiH-
HOI'O HETaTHBHOTO BIUIMBY Ha HAaBKOJHIIHE cepe-

JIOBUIIE, caMe JOBKUUIS CIPUYMHHUTH 3arubenb
mojctia [12].
3HauHe 3a0pynHEHHS BOJHUX  EKOCHUCTEM

OIOreHHHMH €JIECMEHTAMM, CTOKOM 13 CLIBCBKOI'OC-
MOJAPCHKUX YTihb MpPHU3BEIO 10 eBTpodikamii He
JIUIIEe 03ep Ta BOJIOCXOBHUII, a i 0araTh0x BOJOTOKIB.
[cToTHUMH YMHHMKAMH aHTPOIOTEHHOI eBTpodikarii
BOJIOIIM € CKOpPOYEHHsI BOJOOOMiHY, YTBOpEHHS 3a-
CTIMHUX 30H, OYIIBHUIITBO TpeOenb i TEIoBE 3a-
OpyJHEHHSI BOJIH.

[IpupomHi BogHI eKocHCTeMH 3aTHI 0 camo-
OYMILCHHA, sIKe Iependadae HasBHICTh CYKYIHOCTI
TiApOAMHAMIYHNX, O10XIMIYHHUX, XIMIYHHX 1 (DI3UUHUX
MpOLECiB, M0 MPU3BOIATH O 3MCHIIEHHS KOH-
LeHTpalii 3a0pynHoBaIsHUX peuoBHH. Llel mporec
MOXHA OXapaKTepHU3yBaTH 3a JOMOMOIOI0 Pi3HHUX
MOKa3HUKiB. OjHak mpobiemMa iX OLIHKK JyXe
CKJIaJHa Ta BHUMAara€ OAHOYACHOTO OONIKY pi3HHUX
BJIACTUBOCTEH BOAHOIr0 00’ ekTa [14; 16].

AHaJi3 ocTaHHIX JocigxeHb i myOJikamiii.
PisHOMaHITHHI PpOCITMHHO-TPYHTOBMH HOKPHUB Ta
(dayHa TigpoMepexi CyXoJO0ily YTBOPIOIOTH 0ioreo-
LEHOTHYHY CKJIAJOBY JAaHJMA(THUX EKOCHCTEM.
JlangmagT 3a CydyacHOrO AaHTPOIOTEHHOTO BIUIUBY
PO3WICHOBAaHMN  JKUTJIOBUMH 1  IPOMHUCIOBHMH
3a0yJ0BaMH, €IIEMEHTaMH 1HPPACTPYKTYPHU TOIIO.
3MiHa EeKOCHTYyallii KOHKPETHOI'O PETiOHY 3aJICKUTh
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BiJ MacuITa0iB pyHHYBaHHS IEPBHHHOI'O POCIUHHOTO
MOKPUBY TEPUTOpii, OCBOEHHS 1 TpaHCcopMmaii
IPYHTIB, PO3BHTKY TOCHOJAPCHKOI iH(PACTPYKTypH
[1;13].

3a pe3ynpTaTaMd  HAyKOBHUX  JOCIHiIKCHb
CTPYKTYpH POCIUHHOIO MOKpUBY CKOMIBCHKOTO 1
TypkiBcbKOro pailoHiB MEpBUHHUM O0i0reOleHOTHY-
HMM TIOKpUBOM BBaXkaBcs JicoBuii. Choropsi
eKOCHUTYallis TipchKoi yacTWHH JIBBIBIIMHH iCTOTHO
3MIHUJACS 3aJIKHO BiJl JOCTYNHOCTI AJISI OCBOEHHS
nanamadTiB. ['ocmomapceka IisUIBHICTE Ta TyCTOTa
HaceJIeHHsl TipChKUX paioHiB JIBBIBUIMHH BH3HA-
Yal0Th CyYacHY CTPYKTYPY BHUKOPHCTaHHS 3€Mellb-
HOTO pecypcey JanamadTHUX ekocucteM [1; 15].

JlanmmadgTn B pailioHax po3poOJICHHS KO-
PHCHHUX KONAJIHMH 3a3HAIOTh 3HAYHUX 3MiH 3a BIUIMBY
AHTPONOTEHHUX HAaBaHTAKeHb. BUBUEHHs CydacHUX
TEXHOT'CHHUX 3MiH TipHHYOIPOMHUCIOBUX I'€OCHCTEM
3axigHoro periony YKpaiHH 3yMOBHJIO HEOOXiIHICTh
PO3pOOJIEHHST METOAWKH KUTBKICHOT'O OIIHIOBAHHS iX
AHTPOIIOTEHHOI TpaHc(opMallii Ha OCHOBI OallbHUX
IKait. BHOKpeMITIoI0Th I’ Th OCHOBHHX BHJIIB aHTPO-
MOreHHUX MOoAH(iKaliif TeocHCTeM, XapaKTepHHUX IS
OinpmocTi JaHAMAadTiB 3aXiTHOTO PErioHy YKpaiHH.
Y Mexax TipHHYONPOMUCIOBUX TEPHTOPiH, OKpiM
AQHTPOIOTEHHO 3MIHEHHX, € TiPHHYOIIPOMHUCIIOBI Teo-
CHCTEMH, CTBOPEHI JIIOJMHOI0, SIKi (OPMYIOThCS BHAC-
JIIOK TipHUYOro Po3pOoOJICHHS KOPHCHUX KOIAJIHH,
TOX BHOKPEMJIIOIOTH IIE II'SITh BUIIB aHTPOIIOTEHHUX
Morudikamiii TeocucTeM, BIACTHBUX JUIS TipHHYO-
MIPOMUCIIOBUX TepuTOpiit [3; 4; 6].

Binpmricte exonoriyHux mpoOieM Ha TipHHYO-
MIPOMHUCIIOBUX TEPUTOPIAX CIHPUIMHEHA TE€OXIMIYHUM
Ta  PpajiOaKTUBHUM  3a0pyAHEHHSIM  T'€OCHCTEM.
OmnintoBaTH 3a0pYAHEHICTh T€OCHCTEM TaKUX TEpH-
TOpi#t Tpeba BiANOBIIHO JO METOJUYHUX PO3POOOK [4;
11], 3amnst BUBYCHHS EKOJOTIYHMX YMOB TipHHYO-
MIPOMHUCIIOBUX TEPUTOPii Ta IXHBOrO BIUIMBY Ha
KUTTEASUTBHICTD JIFOAMHU.

IlocTanoBka 3aBaannsi. Hamie 3aBpaHHs —
OIIIHMTH BIUIMB YypOaHizamii TepuTopii 3aximHoro
periony YkpaiHcekux Kapmat Ha eKoJOriyHMH cTaH
PIUOK Ta MpOIleCH MPUPOAHOI'0 CaMOOYHIICHHS. [l
OLIIHIOBAaHHS PIBHIB 3a0pyIHEHHS BapTo 30HMpaTH i
OmpalbOByBaTH JaHi IMOJBOBOTO 3HIMaHHS, KapTo-
rpadiyHi, CTATUCTWYHi, JITEpaTypHi JpKepena,
BHUKOPHCTOBYIOUM KUIBKICHI Ta SKICHI IOKa3HUKH.
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Buknang ocHoBHoro Mmarepiany. Piuku
KUBJISITBCS 3 TUIOIII BOAO300PY piuKOBOro OacelHy.
Ha Ttaky tepuTOpit0 mnpumazae OCHOBHHH oOcsr
MOBEPXHEBOTO CTOKY 1 Ha Hiid (opMyeThcs ioro
SIKICHUH CKJ1al. AHTPOIIOTEHHA JisUTBHICTB, TT0B’A3aHa
13 CUIBCHKOI'OCIIOAAPCEKUM BHPOOHHUIITBOM, BOJOTOC-
MOJAPCHKOK Ta JIICOTOCIOAAPCHKOI  IISIIBHICTIO,
PO3OPIOBAHHSIM 1 BHPYOYBaHHSM TEPUTOPIi TOIIO,
MPU3BOIUTH JI0 ICTOTHOI 3MiHHM yMOB (pOpMyBaHHS
piukoBoro crtoky. OcobauBO TOCTpo mpodIEeMH
3a0pyIHEHHS BHHUKAIOTh Ha BOI030ipHUX TEPUTOPISX
CepelHiX Ta MaJIUX PIYOK, SKi Yepe3 CBOIO MPUPOAHY
BPa3IUBICTh HEPIIUMH PEaryioTb Ha aHTPOIOI'CHHY
JUSTBHICTB [5].

OcTaHHIMH pOKamMHM Ha BOJOTOKaX YKpaiHCh-
kux Kapmart pekoncTpyioBaHo Ta 30yZ0BaHO AECSITKU
rizpoenexkTpoctaniiiii. ¥ ripcekux paifonax JIbBiB-
IMHA Jii€ Juie SIBipchka TiApoeneKTpocTaHIlis Ha
p- Crpuii (c. SIBopa TypkiBchbKOro paiiony). Y mpaii
Mugxityaka T. [8] mocmikeHO BIUIHB TiIpOCIEKTpPO-
CTaHLil Ha 0iOTy KapmaTChKUX BOAOTOKIB, a came
aHaii3 BIuMBY (yHKuioHyBaHHs fIBipcekoi 'EC Ha
yIPYNOBaHHA BOASHHUX Oe3xpebeTHHX piuku Crpuil.
OCHOBHI 3aB/IaHHSI HAYKOBHUX JIOCITIJI’KEHb TOJISATANN B
OLIIHIT PO3MAITTS, KIJIBKOCTI Ta OioMacu yrpynoBaHb
0e3xpedeTHnx y pycai p. CTpuii Ta BHU3HAYCHHSA
SIKOCTI BOJIM 13 3aCTOCYBaHHSM METOJIB Oi0iHIMKAILii.
3MiHH B KUIBKICHIM Ta SKICHIM CTpyKTypax IXHIX
TaKCOIICHIB CBiTYaTh PO 3MIHU YMOB 1CHYBaHHS, TOX
JOCIIKEHHsT 0e3XpeOeTHUX TigpoOioHTIB 000B’s3-
KOBE 32 BUBYCHHS 00CSTY aHTPOIIOI'CHHOI'0 BIUIUBY Ha
T1IpOEKOCHCTEMH.

Y Husni HaykoBux mpaupb [7; 8; 17; 18]
3ayBaXCHO MPO HAsABHUK 1 MPOTHO30BAHWUN BIUIVB
T1IPOENIeKTPOCTAHIIIl HAa CTaH EKOCHCTEM KaplaTCh-
kux pidok. Y crarri Cyxapesa O.10. ta iH. [7]
po3risiHyTO BB rpebdmni manoi [EC Ha cTaH piuku
unot, a B HaykoBuX mpaisx Mukitdaka T. [17] —
¢yukuionyBanus Tepebiae-Pinpkoi 'EC Ha cminb-
HOTH Oe3xpeOeTHUX TifApobioHTIB pivok Pikm i
Tepebni B Ykpaincekux Kapmarax. ¥V mpaui Ko-
BajbuyK A. Ta iH. [18] Ha mpuknani pivox llumnory,
UYepemormra, Tepebmi i TepecBu mpoBeneHO IPYHTOBHI
JOCTIUKEHHS MpoOJIeM PO3BUTKY Malioi  TiApo-
eHepreTuku B KapnmaTcekoMy perioHi. Y mux mparsx
3ayBaKeHO, 10 BIUMB rpedenp manux ['EC moko-
PIHHO 3MiHIOE c(hOpMOBaHY PiUKOBY €KOCHUCTEMY abo
ICTOTHO 3HIKYE SKICTh BOJM UM TPHU3BOAUTE 1O
30inHEeHHS i epe0y10BU YyIpyHoBaHb IriApOOiOHTIB.

SABipceke BogocxoBHINe [8] mocmimxKyBamu Ha
TPHOX CTBOpAX, 3 AKHX JBa ToCTiiiHi (puc.). Moro
¢izuko-reorpagivHi mapaMeTps iCTOTHO 3MiHIOIOTHCS
IOpOTATOM POKY 3aJeKHO Bif (YHKI[IOHYBaHHS
Ssipepkoi I'EC. 3a TpuBanoro HamoBHEHHSI BOZOCXO-
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BHIA HOro IHO TOBHICTIO BKpPHTE MYJIOM 1 IJIH-
HUCTUM OCaJIOM TOBIIMHOIO Onu3pko MeTpa. llpu
CIIyCKy BOJIOCXOBHMIIA OUIBIIICTH MYy 3HOCHUTBCS
BHH3 Ta OTONIOEThCA KaM SHUCTE JHO, a piyka
IIBUJIKO BiTHOBIIOE THIOBHH IUIS PEriOHY BHIJIA.
[Ticns 4yeproBoro 3aTOIUICHHSI BOIOCXOBHIIE 3HOBY
3aHOCHUTBCS MYJOM Ta TJMHaMH. Brmmms SIBipchkoi
I'EC Hna yrpynyBaHHs BoAsHUX Oe3xpeOeTHUX
MICTUTh HHU3KY HEOE3NeUYHUX TeHJICHLIH, SIKi 3 YacoM
MOXYTh IOCSTTH KpuUTHUHOro piBHsi. IlpoTe Taka
rigpocropyqa MOXKE 3aBIaBaTH 3HAYHO MEHIIOL
IIKOJM PIYKOBIA eKocucTemi abo HaBiTh JaBaTH
MEBHY KOPHUCTh 33 YMOBU YCYHEHHS UM 3MEHIICHHS
BIUTMBY HETaTUBHUX YMHHUKIB [8].

Y momrykax MICIb JUIS BiATIOYMHKY IIOIY-
JSPHUMM HaiyacTilie CTaloTh HPUPOJHO-3aMOBIIHI
TepuTopii Ykpaincekux Kapmar, a came KapnaTtcbkuii
Oiochepuuit  3amoBimHuk, HIII  «CuneBupy,
«CkomniBcpki beckunu» Tomo. Yepe3 iHTCHCUBHHN
PO3BUTOK pekpeanii, MpOKIaJaHHS TPAHCIOPTHUX
IUISAXIB, JIICOKOPHCTYBAHHS Ta MACOBHUIIHOTO T'OCIIO-
JapcTBa MPHUPOJHI 00’ €KTH BKa3aHMX TEPUTOPIH, sKi
MalOTh OCOOJIMBHH CTaTyC OXOPOHH, 3a3HAIOTh 3HAU-
HOT'O TIOTIpUICHHS iX eKoJoriyHoro cra”y. Jlocmin-
XKCHHS CBiAYaTh MpPO HEOOXiAHICTH EKOJIOTIYHOTO
MOHITOPUHTY 1 KOHTPOJIO 3a SIKICTIO TOBEPXHEBUX
BOJIOHM, IPYHTIB Ta 3MiHOIO 610pO3MAiTTS NMPUPOAHO-
3aIoBiqHUX TepuTopiil Ykpaincekux Kapnart [2].

3aceneHHs Tipcbkux Teputopiit KapmaTtcekoro
PETioHy pPO3MOYMHANIOCS 13 JOMMH BOJOTOKIB, YHac-
JIJI0K 9OT0 Terep yci MOoceNieHHs PO3MillieH] B JOJIMHAX
piuok Crpuif, Omip, Pubnuk, Bytusnsa Tomo. bims-
IIICTh CYyYacCHUX TAOOPiB Ta KOMIUIEKCIB JJIsl BiAMOYHH-
Ky, TIPUBaTHUX caJIu0, TOTENIB i PECTOpPaHiB y IIbOMY
perioni po3ramroBaHi mo6am3y BogHux 06’extis [10].

AKTUBHA TYpHCTUYHA JiSUTBHICTH Y MOEIHAHHI
3 HEIOCTATHHRO a00 30BCIM HEOYHINEHHMH TIOCIIO-
JapChKO-MOOYTOBUMHU CTOKAMH 1 aHTPOIOTCHHUM
BIUIUBOM  CUIBCHKOTOCIIOJAPCHKOTO Ta  JIICOBOT'O
BUPOOHHUIITBA HETaTHBHO II03HAYAIOTHCS Ha CTaHi
3aIl0BiTHOI TEpUTOPii 1 MPU3BOIATH 10 3a0pYyIHEHHS
MOBEPXHEBUX BOJOWM. PexxuM pidok ¢GopMyeThCs 3a
PI3SHOMAHITHOTO penbedy, HEOTHOPIAHUX IPYHTIB,
POCIMHHOCTI Ta MICLEBUX BiIMIHHOCTEH KiIiMaTy.
OCKUTBKH SKUBJICHHS TiPCBKHX PIYOK Ma€ 3MiIIaHUN
XapakTep 3 MepeBaXKaHHsIM JIOIIOBOTO 1 CHITOBOTO, iX
BOJHUU PEXKUM MEPEBaXKHO 3aJISKUTh BiJl KUTBKOCTI
aTMocdepHux omauis [9].

PesynbraTi qOCHiKEeHb Tiapodi3nYHUX Mapa-
METpiB BOJM TIPCBKUX pIivOK, a came PoxaHkw,
Bytusmi, CnaBku, OpsBH Ta IHIMX, MOKa3yIOTh iX
BHCOKY SIKICTh 3a IOKa3HHKaMHU IIPO30POCTi, KONbO-
pOBOCTI 1 3amaxy, MpOTe 3a TiAPOXIMIYHUMH IOKa3-
HUKaMH MaeMO BIAXWICHHS ACSKUX 3HAUYCHb BITHOCHO



EkouJiorisi

I'IK, mo Bkasye Ha 3HMKEHHS 3IaTHOCTI BOJOTOKIB
JIO IPUPOTHOTO CAMOOYHINIEHHS [2].

Amnami3 gocnigHuxX AaHux BoBkyHoBuY M. Ta
iH. [2] mokasye, 10 y mpodax BOAM JOCHIIHKYBaHUX
PIYOK € MiZABUINECHUI BMICT 3aBUCIUX PEUYOBHH — Bif
1,0 mo 84 MF/JIM3, 3aji3a 3arajJbHOro — J0
0,08 MF/JIM3, a mapra”mip — Ommspko 0,04 ML/,
[Toka3Huku XiMidHOTO crioxuBaHHs kucHIO (XCK) Ta

Hpipebre
EONOCKORHINE

M. Typra

c. 3Japadieka \\

aMOHili-10HIB mepeOyBalOTh Ha MEXi JIOMyCTHMHX
HOpM, IO TAKOX BKa3ye Ha MOTIPUICHHs SKOCT1 BOAU
piuok 3amoBigHoi Tepuropii. Ilpu 1poMy Taki riapo-
XiMiYHI TOKa3HUKH HE MEpPeBHILYIOTh HOPMOBaHHUX
3Ha4YeHb y npobax BOIM, BiliOpaHMX BHILE peKpea-
MIHHUX 30H, MOOJM3Y BiIMOYMHKOBHX OYAiBENb YU
CUIBCHKOI'OCIIOAAPCHKUX  YTifb, TOOTO Ha IOYATKY
¢dopMyBaHHS pidoK [2].

p. Crpmii

VMOBHI TO3HAYSHHS:

[ - creopn 1-8, a Takos TocTitEyBaHi
Jiaaukn Aeipcekoro BIcx.

0 - 10CTILGEVBAHI JeHTHYHI BOJ0ME

1 wM

Puc. Jlocniosceni cmeopu ma aenmuyni goootimu p. Cmpuii [12]



Poznin 1

IlepeBumieHHs BMICTy 3aji3a Ta MapraHIo
00YMOBJICHO TCONOTiYHOI0 OYyIOBOIO MICIIEBOCTI, a
nmokaszHuka XCK HaJMIpHOIO aHTPOMOT€HHO
TSUIBHICTIO Ha TepuTopii mapky. IligBumeHnit BMicT
OpPraHiYHUX PEYOBHH CHPUYMHEHHH TOCHOAAPCHKO-
MOOYTOBUMH CTOKaMHU i 3MHBOM J0OOpUB Ta 3acobiB
3aXHCTy POCIHH 13 CIILCBKOTOCIIOAPCHKUX YTiJlb, 11O
MOJKE MPU3BOAUTH JI0 3HM)KEHHS SIKOCTI PIYKOBOI BO-
T, & TAKOK 3MEHIIeHHsI 010p03MaiTTs BOAHOI ayHHU.

BucHoBku. Pe3ynpraTy Hammx JOCHiIKCHb
BIUIMBY ypOaHizamii TepuTopii 3aximHOro perioHy
VYkpaincekux Kaprnart Ha ekonoriuHuil craH pidok, sKi
YacTKOBO OMyOJikoBaHi y mpansx [14; 15], mokazamu
HE3a/I0BUIBHI T1POXiMIYHI MOKAa3HUKU AESIKUX MaJIMX
pidok perioHy. BcraHoBIeHO mepeBHIleHI HOpMOBaHi
3HA4YEHHS A1 BOJ PUOOTOCHONapChbKOro Mpu3Ha-
YEHHS 32 MOKAa3HUKaMH 3aJli3a 3arajbHOT0, MapraHIfio
Ta 3aBHUCIUX PEYOBHMH. AHTPOIOTEHHA JiSNIBHICTD,
MOB’s3aHa 13  CUIBCBKOTOCIIONAPCHKUM  BHPOO-
HUITBOM, BOJO- Ta JIiCOTOCMOAaPChKO MisIIBHICTIO,
PO3OpIOBAaHHSIM 1 BHPYOyBaHHSM TEpHUTOpii, MpU-
3BOAUTH JO ICTOTHOI 3MiHM YMOB (pOpMyBaHHS
PIYKOBOT'O CTOKY.

OcHoBHI 00csirn 3a0pyIHEHHS PIYKOBOi BOAM
CHPUYMHIOIOTh HENOCTATHE OUMINEHHS CTOKIB Ha
OYHCHUX CIOpPYyIax, JMOLIOBI CTOKH 3 TEpUTOpii
MPOMUCIOBUX IUIOMI, SIKI HE OYMIIAIOTHCS, 3MHUB 13
BOJI030ipHUX TEPUTOPiH, BHECEHUX Y IPYHT 10OPUB Ta
OTpYTOXIMIiKaTiB, CTHXiHHI 3BaJMIIa MOOYTOBUX
BIIXOMIB y pycii pi4OK, a TaKOXX HECAHKIIIOHOBaHi
Kap’€pHiI po3pOOKH, MIO MOTIPHIYIOTH TiIpONOTIYHHHA
PEKHUM 1 IpoIiecH IPUPOTHOTO OUHILICHHS BOJH.
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Cuituncbkmii B.,, 3eaicko O., Xipiscbkuii II,, Masypak O., Kpekryn B., Kopineus 10. Exosoriunmii
MOHITOPMHI AHTPONOIr¢eHHO-NIOPYLIeHUX 3eMe/Ib JIbBIBCHKOI0 10JIiroHy TBepAMX NO0YTOBUX BifX0iB

IIpoBeneHO MOHITOPUHIOBI €KOJIOTiUHI JOCHI/UKEHHS CTaHy IPYHTOBO-POCIMHHOIO IIOKPUBY AaHTPOIIOI€HHO-
MOPYIIEHUX 3eMelb TepUuTOopii ekcruryaranii JIbBIBChKOro MiCHKOTrO 3BaJIMIIA TBEPAUX MOOYTOBUX BIJAXOJIB Ta MPUIETIINX
JI0 HbOI'O TEPUTOPIiL.

Mopdomoriunuii aHasi3 IPYHTIB OKa3aB, 1[0 Ha TEPUTOPIi, NPUIETIIii 10 3BaNuIla, MOLIMPEH] JEPHOBI IPYHTH, SIKi
3 rubuHn 30—40 cM MiATOIUIIOIOTHCS MiIPYHTOBUMH BOIAMHU, TOX € OTJICEHUMU.

B ycix npoaHanizoBaHMX 3pa3Kax I'PYHTIB OYyJIO BHSIBJICHO NEPEBHUILIECHHS BMICTY Ba)KKMX METaJiB BiJl CEpenHiX
3Hau€Hb Ta CaHITapHUX HOpM. HaiiOinblle nepeBuIlieHHs HaJl CEpeHIM BMICTOM Y KaJMil0 1 MUIL’IKY — Y 4 pa3H, CBUHLIO —
y 2 pa3u, Monibaeny, kobanbty i cpibia — Binnosiguo y 23,7; 12,3; 1 49 pasis.

HaiiBuii KOHIIEHTpaLil Ba)KKUX METaJliB TOXKIIOTh A0 NnepudepiiHux IUITHOK cMitTe3Banumia. [lo6nusy 3Banuina
BUSIBJICHO aHOMAJIbHI KOHLEHTpalii Maibke BCiX OKpecieHMX eneMeHTiB. [lami Big o0’ekTa 3a0pyJHEHHS Ba’KKUMHU
MeTaJlaMM 3MEHIIYEThCS, ajle iXHI KOHLEHTpALii 3ajMIIaloThCsl BUINMMM 32 HOPMY. 3 DIMOMHOIO 32 TE€HETUYHUMHU
TOPU30HTAMH KOHIIEHTpAllii IIUX €IEMEHTIB HaOIMKAOThCS 10 HOPMU.

3HayHy HEOJHOPIJHICTh BUSBIIEHO Yy PO3MOIUII KOHLIEHTpAIiMl €JIEMEHTIB 3a IUIOUIC0 BUNPOOYBAHOI IUISHKH.
AHOManbHUHA BMICT OUIBIIOCTI €E€MEHTIB NPOSBIAETHCA Y I'PYHTaX AULIHKU BJlacHe NOJIMHU sipy 1o 350 MeTpiB Bif
CMITT€3BAIMINA, XOU 1 Jali TakoXK 30epiraroTbesi NOCUTh BUCOKI X KOHIEHTpalii. AHOMajbHI KOHLIEHTpAllii MeTaliB
XapaKTEePHI TAKOXK JUIs MIBHIYHO-CX1/IHOI YACTHHY JIONMHM, 1[0 IPUIISArae A0 NOTiYKa CTOKIB 3 MOJIrony. O4eBUaHO, 3 LIbOrO
[IOTOKY IEBHOIO Mipol0 BinOyBaeThes iHGNbTpalis 3a0pyJHIOBadiB y I'PYHTH. 3a0pyIHEHHs IPYHTIB Ba)KKUMU METaJlaMHy,
[IPaKTUYHO BCIMa €JIEMEHTaMH{, CIOCTEPIraeMO B MEKaX CaHITapHO-3aXMCHOI 30HM IMOJNIrOHY, a CcaMe€ B MiCIsIX
pO3TallyBaHHs I'YAPOHOBHX 03€p 1, 0COOINBO, B MiCLISIX BUXOAY PiAKoi a3y IyIpOHiB Ha 36MHY IIOBEPXHIO.

BceranopneHo, mo JIbBiBCchbkuil MONIroH TBEpAMX NOOYTOBUX BIAXOMIB 1 IUTY4HO CTBOPEHI CXOBHIIA TyIPOHIB
OpraHi3oBaHi Ta CIIOPY/DKEHI 0€3 HOTpUMaHHS OCHOBHUX BUMOT 3aXUCTY HAaBKOJMIIHBOI'O CEPEAOBHILA, 30KpEMa HE CTBOPEHHMH
reoxiMiuHuii 6ap’ep 3aXUCTy Ie0IOTIYHOTO Ta I1IPOreoIoriYHOr0 CEPEIOBUILA B/l TPOHUKHEHHS 3a0py/IHIOBAYIB.

Kiro4oBi ciioBa: eKonoriyHuii MOHITOPUHI, aHTPOIIOTE€HHO-TIOPYIIEH] 3€MIIi, IPYHT, MOJIrOH BiAXOAIB, 3a0pyn-
HEHHsI BOKKHMU METaJlaMu.

Snitynskyi V., Zelisko O., Khirivskyi P., Mazurak O., Krektun B., Korinets Yu. Ecological monitoring of
anthropogenic-disturbed lands of the Lviv landfill of solid domestic waste

Monitoring ecological studies of the conditions of soil and vegetation cover of anthropogenic-disturbed lands of the
area of Lviv municipal landfill of solid domestic waste and the surrounding area were conducted.

The morphological analysis of soils showed that on territory, adjoining to the dump, turf soils are preventing. At the
depth of 30—40 cm, they are flooded by the ground waters and thus, become clay ones.

It is determined that in the analyzed samples, the concentration of heavy meatls exceeded the average values and
sanitary standards. The greatest excess over the average values was marked in cadmium and arsenic, namely four times,
lead — two times, molybdenum, cobalt and silver — 23.7; 12.3; and 49 times respectively.
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Poznin 1

The greatest concentrations of heavy metals are mostly found in the peripheral areas of trash dump. Near the dump,
the anomalous concentrations of almost all determined elements are marked. With a removal from the object of
contamination heavy metals diminishes, but their concentrations remain higher than the norms. At the depth by genetic
horizons, concentration of those elements is approaching the standard.

Considerable heterogeneity was registered in distribution of concentrations of the elements on the tested areas
The.anomalous content of most elements shows up in soils of area actually valleys of to 350 meters from trash dump,
though further their high enough concentrations are also kept. The abnormal concentrations of metals are characteristic also
in the north-eastern part of valley which adjoins to the stream of flows from a ground. Obviously this stream to some
extend performs infiltration of pollutants in soils. Contamination of soils with heavy metals, practically all elements, are
marked within the limits of sanitary-hygienic area of the landfill, namely, in the places of location of oil lakes and,
especially, in the places of output of liquid phase of oil on an earth surface.

Thus, it is concluded that the Lviv landfill of solid domestic waste and artificially created depositories of oil,
organized and built with violation of the basic requirements of environmental protection, namely, the geochemical barrier to
protect geological and geohydrological environment from penetration of pollutants is not created.

Key words: ecological monitoring, anthropogenic-disturbed lands, soil, landfill of wastes, heavy metals pollution.

IlocranoBka npoOiemMu. MeTa  MOHITO- IMocTanoBKka 3aBAaHHsA. Y MICISX TOXOBaHHS
PHHTOBHX EKOJNOTiYHMX JOCTI/DKEHb IOJIrajla y Clo-  BIAXOMIB €KoJoriuHa OOCTaHOBKa HampyKeHa, II0
CTepeXeHHI 3a (i3UKO-XIMIUHMMH IapaMeTpaMH Tepu-  IIOB’SI3aHO i3 3a0pyAHEHHSIM MPAaKTHYHO BCiX KOMIIO-
TOpiH, IpHIeruX 10 JIBBIBCHKOTO MOJIMOHY TBEPAMX  HEHTIB HABKONUIIHBOIO IPHPOAHOTO CEpPEIOBHIIA:
MOOYTOBUX BIIXOAIB, 1 Ha IXHIH OCHOBI — B OIIHII aTMoc(epu, I'PYHTOBOTO MOKPHBY, ITOBEPXHEBHX 1
CKOJIOTIYHOTO CTaHy 3€Meldb Y 30HI eKCIUIyaTallii IMiJ3eMHMX BOA. 3 OIVIAY Ha L€ Y MICIAX yTHiIi3amii
MOJIrOHY Ta pO3poOIi KOMIUIEKCY 3aXOMiB, CHpsS-  BiAXOAIB HEOOXiAHMH MOHITOPHHI  NPHUPOIHOTO
MOBAHHX Ha ITOKpAIaHHs CTaHy IPYyHTOBOTO TOKPUBY.  CEPEIOBHUINA, IO CTAHOBUTH CHCTEMY INEPIOANYHHUX,

Oe3MmepepBHUX 1 JOBFOCTPOKOBUX CIIOCTEPEKEHD 32

AHAaJIi3 OCTaHHIX J0CTiIKeHb i myOmikamiil. JOBKUILIAM, HOro OLiHKY AJsl CBOEYACHOTO BHUSBICHHS
IInpokomaciiTabHe CHOXKUBaHHA PECYpCIB Ta MaTe- 1 YCYHEHHsS HEraTHMBHHX aHTPOIOT€HHUX IPOILECIB, a
pianiB 3yMOBIIOE 3pPOCTaHHS KIJIBKOCTI BIXOAIB. Y  TakOX BIKHBAHHS KOMIUIEKCY €(PEKTHBHHUX IPUPO-
CEPENHBEOMY Y NPOMMCIIOBOCTI Ta CUIBCBKOMY I'OCIIO-  JOOXOPOHHUX 3aXOJiB Ha OCHOBI ONEPaTHMBHUX |
napcTei Tubku 1-1,5 % COXHMBaHMX PECYpCiB HAlE-  cepelHbOCTPOKOBUX IIPOTHO3IB.

KUTB JI0 KIHIIEBOTO KOPUCHOIO NPOIyKTy [2]. Perura — Hame 3aBIaHHS — BU3HAYUTU KUIbKICHI Ta
Lie BIIXO/H, 1110 3a0Py/IHIOIOTh HABKOJIMIIHE IPUPOIHE  sKicHi 3MiHM EKONOTiYHMX TapamerpiB JaHAmadTis,
cepenoBue. Yacrka iX BMHOCHTBCS CTIYHHMH BO- i 3a3HalH AHTPOIIOTEHHOTO MOPYIIEHHS! BHACIIIOK
famu, 3a0pyIHIOIOYH IPYHT, a IOBEPXHEBI Ta Mif- CKJIagyBaHHS TBEPAUX BIIXOMIB MOOYTY, MPOKOHT-
36M.Hi BOJH, POCIIMHHICTb, IHIII PEUOBUHH Y BUIIIAAL POMIOBATH AiSNBHICTD HiANPUEMCTBA, IO EKCILTyaTye
rasis, Hapy i AT NOTPAILISIOTE B aTMOC(epy. MOJIITOH, Ta CIPOTHO3YBAaTH MOXJIUBHI PO3BHTOK

Tpanuuiiio MOOYTOBi BiIXOAM BHBOATL HA  exonoriumoi cuTyaLiii Ha HOCIIDKYBAHHX TEPUTOPIAX.
3BaJIIIA, PO3TAINOBAH] MO0JIM3Y HACEJIEHUX MyHKTIB.

IrHOpYBaHHS T€OEKONOriYHMX YMOB HpH BHOOpI Bukiaax ocHoBHOro marepiany. JIbBiBCbKHiA

AVIAHOK INA 3BaJIMIIA 1 HEXTYBAHHSA BUMOTaMH IIOMO  oniroH TBEpAWX MOOYTOBUX BiIXOIIB PO3TAIIOBAaHUMA
YTUJI3a1ii CMITTS TPU3BEIH JI0 TOTO, IO TaKi 00’ €KTH

CTaJIM JDKEPESIOM iHTEHCUBHOI'O €KOJIOTIYHOI'0 HaBaH-
Ta)XCHHsI Ha MPUPOHE cepeioBuIe [5].

3a0pyIHEHHSI IPYHTOBO-POCIMHHOIO IIOKPUBY
Ha TPWIETINX 10 JDKepen 3a0pyIHEHHS TEpUTOPisSX
MOB’sI3aHE 13 3aCBOEHHSIM IPYHTOM 1 POCIMHAMH 3a-
OpYZAHIOBAaJBHUX PEUOBHH, SIKI MITPYIOTh BiJ JXKepel
y JaTepalbHOMY 1 TOPU30HTAIBHOMY HanpsMkax [1].

VY nmocmimxenusx Angnepcena . [1. momo mpo-
XO/PKeHHA (imbTpaTy depe3 IPYHT 3ayBakeHO, IO .
Bi/ICTaHb, Ha SIKY MEPEHOCHTHCS 3a0pymaHeHHs, 3aime- ~ CMITTESBAIMIIG, BATPUMAHO.
XWUTh BiJ CKJaxy IPYHTIB, IXHBOI NPOHUKIMBOCTI Ta Mopdornoriunuii anams rpyHTiB [OKa3aB, IO
xapakrepy 3a6pyHenb. Tak, opraHiuHi crofgyku, ski € ~ Ha TEPHTOPIi, NpPHUICINIii A0 3BalMILa, MOMHMPEHI
HpOAyKTaMU OI0JNOTiYHOrO PO3KJIALy BiIXOMIB, mepe-  JACPHOBI IPyHTH, fKi 3 rimbunu 30-40 cM mixron-
HOCSITBCSI Ha HEBENUWKI BiJCTaHi, TOAI K HEOPraHiuHI  JIIOIOTHCS MiATPYHTOBHMHM BOJAMH, TOXX € OTJICEHUMHU
10HM MOXXYTh MITPYyBaTH Ha 3Ha4HO OiIbIIi [3; 4]. (Tabm.).

y IpUpoAHii Oamii, sika Oyga BUTOKOM CTPYMKa, IO
mpoTikae d4epe3 c¢. ManexiB i Bmagae y p. [lonTBy.
Excrutyatamist momnirony posmnouanaca y 1969 p. Ceo-
TOZIHI TOJITOH 3aiimMae turomy 33,3 ra Ta po3Talio-
BaHMIH Ha 3emisix ['puOOBHIBKOI CLIBCHKOI paau
JIpBiBCBKOTO paifony JIpBiBCHKOi 0bOmacti. Binmcranp
10 Mexi micta JIbBoBa CTaHOBUTH 4 KM, a JI0 TpH-
nernux cin 36upanku i ['puboBuy — 1 kM. CanitapHo-
3aXMCHY 30HY [UI1 CiUI, pO3TAIlOBAHHUX IOOIH3Y
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Tabauys
®Dizuko-xiMiuHi mMapaMeTpH IepHOBUX IJ1eli0BUX IPYHTIB TepuTOpii,
npuJjer.Joi A0 JIbBiBChKOro noJiiroHy TBepAnX No0yTOBMX BiAX0AiB
Micre HOKa?;HI/IK
Binbopy Bwmict H Maca rpyHty, T/cM HBaII:IaJ:;H; MakcumansHa
3paska TyMyCy P 00’eMHa MMUTOMAa op :/ CT, TIrPOCKOMIYHICTh
(1]
50 M Bz 43 6,9 1,28 2,42 49,8 4.4
3BAIMILA
100 m sin 4,5 6,9 1,29 2,42 49,4 43
3BAIMILA
200 M Bin 4,5 7,0 1,28 2,41 49,5 42
3BAIMILA
300 m six 4,7 6,8 1,27 2,42 493 4,1
3BAIMILA
400 M Bin 4.6 6,8 1,28 2,43 49,6 4.4
3BAIMILA
500 M Bin 4,8 6,9 1,29 2,42 49,3 4.6
3BAIMILA
BimnoBimHO 10 OTpUMaHMX ~ PE3yNbTaTiB, IIEHTpallii Maiike BCiX eIeMeHTIB. 3 BiIaJICHHSIM Bif
TEpUTOpis, mpmierna 10 JIbBIBCBKOrO MONIroHy 00’€KTa 3a0pyIHEHHS BaXKMMH MeETajJaMH 3MeEH-

TBEpIUX TOOYTOBHMX BiJXOHiB, 3a0pyAHEHa aepalb-
HUM IUIIXOM, YHACHiJOK JIOBIOTPUBAJIOTO CIIAJIIO-
BaHHS cMiTTA 10 1991 poky Ta iHQIIBTpaliifHUMU
BOJIaMH, SIKi POOMBaNINCS Uepe3 BiABIAHUI KaHaI.

Ha HasBHiCTH 3a0pyIHEHHS BKa3ylOTh ITOKa3-
HUKHU peakilii IPyHTOBOTO cepenopuia. [ nepHoBUX
TJICHOBUX TPYHTIB XapaKTepHa CIA0OKUCIA PeaKIlis
(pH-5,6-5,9), y HamoMy BunajaKy nokasHuk pH xomu-
BaBCsI B MeXax ONU3BKOI 0 HEHTPaJIbHO-CIa00Iy>KHOT
(pH 6,8-7,0). IligBuinmeHa KHCIOTHICTH IPYHTIB
JOCTIIKYBaHOI TEPUTOPIi CIIpHsE HATPOMAKEHHIO Ta
Mirparii pyxoMux (GopM BasKKHX METalliB.

YMICT TyMycCy B IIUX IPYHTax JOCUTh BUCOKHM
(4,3-4,8 %), 3 TIMOMHOI HOTO KUIBKICTH MOCTYIIOBO
3MEHIIYEThCS, 110 TOB’SI3aHO 3 JEPHOBHM IIPOIIECOM
IPYHTOYTBOPEHHS B ITMX I'pyHTaX Ha riuouni 30 cMm.

3a JaHUMH JOCHiIKEHb, Y BCIX IpoaHali-
30BaHMX 3pa3Kax IpPYyHTIB CHOCTEpiraeMo mepe-
BHUIICHHS BMICTy PYXOMHUX (DOPM BaXKHX MeETAJIiB
nopiBHsHO 3 ['IK. [Io enemMeHTiB, KOHIISHTpAIIis SKUX
noHaz ['IK, HanexaTh: CBHHEIb, KaJMii, IIMHK, Milb,
K0OaJbT, HIKEJIb, XPOM, MHIII SIK, BaHAJIil, MapraHellb.
Haii0inpire mepeBUICHHS HaJ CEpPeIHIMH BMICTOM
BHSIBJICHO B KaJMIiK0 1 MUII'SIKY — y 4 pa3u, CBUHIIIO —
y 2 pa3u, MomiOJieHy, KoOanbTy 1 cpibia — BiMOBITHO
y 23,7; 12,3; 149 paszis.

HaiiBuni  KoHIEHTpalii BaXKHX METaJiB
TSOKIIOTH 710 nepudepiiiHux IUITHOK CMITT€3BaJIMIIA.
Brnwxue 10 3BanmuIna CrocTepiraid aHOMasbHI KOH-
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HIYEThCA, aJie iXHI KOHIIEHTpaIlii 3aJMIIAal0THC BUIIHU-
MH 32 HOpMY. 3 TJIMOMHOK 32 TEHETUYHHMH TOpH-
30HTaMH KOHLIGHTpalii LuX
KAIOTHCSI O HOPMH.

IcrotHy HeomHOpiAHICTE 0auMMO y PO3MOILI
KOHLIGHTpAlLlii eJIEMEHTIB 3a IJIOMICI0 BUIPOOYBaHOI
MIISHKY. AHOMAJIIBHUKA BMICT OIJIBIIOCTI €JIEMEHTIB

€JIEMEHTIB Ha0Iu-

MPOSIBIISIETHCS Y IPYHTaX MUISHKU BIIAcHE JOJIHWHU SIPY
70 350 MeTpiB BiA CMITTE3BANMINA, X0Ua 1 ANl TAKOXK
30epiraroTCsi  IOCHTh  BHCOKI KOHIIGHTpalii.
AHOMaNBHI KOHIIGHTpALlii MeTalliB crocTepiram # y
MIBHIYHO-CXIJHIA YaCTUHI JONWHH, IO TPUISTaE JI0
MOTiUKa CTOKIB 3 MOJIIroHy. O4eBHUAHO, 3 ILOTO TOTOKY
THQIIBTPYIOTHCS 3a0pynHIOBaYi y IPYHTH.
3a0pyIHEHHS TPYHTIB BAXKKUMHU METaIaMH, IPAKTUIHO
BCiMa €JIEMEHTaMH, CIIOCTEPIraeMo B MeXax CaHiTap-

ix

HO-3aXHMCHOI 30HH TOJIrOHY, 30KpeMa B MICIIX pO3-
TallyBaHHS TYAPOHOBUX 03€p i, OCOOIUBO, B MICIISIX
BUXOIY piaKoi a3y ryApOoHIB HA 3¢MHY ITOBEPXHIO.

BucHoBku. OpepxaHi pe3yapTaTd  JITOXi-
MIYHOTO OOCTEXKEHHS TepUTOpii, WpUIErIol Jo
JIBBIBCHKOTO MOMNIrOHY TBEPAUX MOOYTOBHUX BiIXOIIB,
BKa3ylOTb Ha TEXHOTCHHE 3a0pyAHEHHs TIPYHTIB.
Oco0n1BO HENOKOITh 3HAYHE HAKOIMUYCHHS y IPyHTaxX
BHCOKOTOKCHYHMX KaJMiIO 1 MHII KY.

Otox, JIbBIBCBKUII TONIrOH TBEpAUX IOOY-
TOBUX BIJIXOMIB 1 IITYYHO CTBOPEHI CXOBHUIIA TY/I-
POHIB, OpraHizoBaHi Ta CIOPY/KEHI 0e3 JOTpHUMaHHS



Poznin 1

OCHOBHHX BHMOTI' 3aXHCTy HaBKOJHIIHBOTO CEpEro-
BHIIA, 30KpeMa HE CTBOPEHHUI TreoxXiMiuHuil Oap’ep
3aXUCTy TEOJOTIYHOrO0 Ta TiIPOTEONIOTIYHOrO cepe-
JIOBUIILA B/l IPOHUKHEHHS 3a0pyHIOBAYIB.

BinnmpanboBaHi JUISHKA CMITTE3BaNMINA CIiJT
PEeKyJIbTHBYBATH Ta PO3POOUTH 1 BIKUTH 3aXOJIiB,
CHpSIMOBaHMX Ha TPUITMHEHHS HAIXODKEHHS Ipo-
IyKTiB pO3KIaay CMITTS y IPYHTH 1 CLIBCBKOTIOC-
MoJapchKy MpoAykKiito. [lepen 3akpUTTAM MOIITOHY
MOBEPXHIO OCTAaHHBOTO IAPy CMITTI HEOOXiAHO
3aCHIATH IIApOM i30JII0I0YO0T0 IPYHTY, YIIIIBHEHUM
He MeHIIe Hixk Ha 750 Kr/M.

J1s1 3aXHCTy BIIKOCIB 3aKPUTOrO MONITOHY Bix
BHBITPIOBAaHHSI Ta 3MHUBY aTMOC(EpPHHMHU OIaIaMH
HEOOXiMHO TepacyBaTH IO TIOBEPXHI YKOCIB Ta
00JIAIITYyBaTH 30HY 3aXUCHHUX HACaHKEHb.

JIBBiBCBKOMY KOMYHAQJIBHOMY IMiINPUEMCTBY
«30upanKa», fKe CeKCIUIyaTye IIONIrOH, IOIUIBHO
BCTAHOBUTU TEXHOJNOTIUHY JIHIIO JUIS COpPTYBaHHS
TBEPIUX MOOYTOBUX 1 MPOMHUCIIOBUX BiIXOJIIB.
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Manac H., JIucak I'., ®ipcanoB M-/I., OnuckoBeup M., Jlonoruu H. IToBox:keHHs 3 Binxonamu Ta ixHiii cran
Ha TepuTOpii TepuTopiajabHoi rpoManu MicTa PaBa-Pycbhka JIbBiBebkoi o0J1acTi

O1iHEeHO CTaH MOBOMXEHHsS 3 BiIXOAaMHM Ha TepUTOpii TepuTopianbHOi rpomanu M. PaBu-Pycwpkoi JIbBiBChKOI
obnacti. BuokpemiieHo nepuioueproBi Aii KepiBHMITBA TEPUTOPialbHOI I'POMAAX LIOAO NPAKTUYHOrO OaueHHs pillleHHS
YIpPaBIiHHS BiIXOJaMH, sKi 30UIBIIMINCA BHACHiIOK HepeOyBaHHS IepeceleHIiB, ODKEHLIB, oci0, sKi NepeTHHAIOTh
kopzoH. IIpoananizoBaHo MacIuTabu M TeHAEHLIl yTBOPEHHS TBEPIMX MOOYTOBMX BiIXoniB Ha Tepuropii PaBa-Pycbkoi
TEpUTOpPialIbHOI IPOMaH, 3’ACOBAHO IXHiM CKJaJ Ta BIACTUBOCTI AJIS MOJAJIBIIOIO €KOIOriYHO OE3MMEeYHOr0 IOBOMXKEHHS 3
HUMH. Y3arajbHEHO J0CBiJ IOJO METOJIIB Ta CIOCODOIB MOBODKEHHS 3 TBEPAUMHU MOOYTOBMMH BiXOJaMM Ha TEpUTOPil
PaBa-Pycbkoi TepuTopianbHOi rpoMajy, 30KkpeMa 30ip, TpaHCIOPTYBaHHS, 3aXOpPOHEHHS. J]0CHiIXKeHo NpoLec YTBOPEHHS,
300py, TpaHCHOPTYBaHHS, YTWIi3alii Ta 3HEIIKOMKEHHS TBEpAMX MOOYTOBUX BigxoniB Ha Tepuropii PaBa-Pyckkoi
TeputopianbHoi rpomany. IIpenmeroM IOCHIIPKEHHS CTaJO0 TEOPETUYHE MIAIPYHTS YAOCKOHAJIEHHS B3a€EMO3AJIEXHOL
CYKYNHOCTI BiJHOCHH, 110 BUHHMKAlOTh y HPOLECI YTBOPEHHs, 300py, TPAaHCHOPTYBaHHS, yTHJi3alii Ta 3HEIIKOKEHHS
TBEpAXX NOOYTOBUX BiAXOJiB HA MiCLIEBOMY PiBHi.

IIpencraBneHe npakTuuHe OadeHHs pillleHb LI0J0 YHpaBliHHA Bixxogamu. Po3poOieHo KOHIENTyalbHI MigXOAH
I0I0 peanizauii eKkonoro-0e3medHoi Mojeni IOBOMXKEHHS 3 BiaxodamMu B Mexax Tl Ta 3ampoloOHOBAHO e€Talu
3aIpoBa/PKEHHS «/lOpoXkHBOI KapTu MOBOMXKEHHS 3 Biaxogamu Ha Tepurtopii PaBa-Pychkoi TepuTopianbHOI Ipomaau
JIbBiBCHKOI 00aCT» 3 ypaxyBaHHAM TEPUTOPIaIbHUX OCOOIUBOCTEN Y KOHTEKCTI perioHalIbHOI €KOJI0riuHOI Oe3MeKH.

Kuro4oBi cjioBa: noBopkeHHs 3 Bigxoaamu, PaBa-Pycbka TepuTtopiajibHa rpoMaza.

Panas N., Lysak G., Firsanov M-D., Onyskovets M., Lopotych N. Waste management and their condition on
the area of Rava-Ruska territorial community in Lviv region

The article makes assessment of the state of waste management in Rava-Ruska territorial community. A particular
attention is focused on the primary decisions made by managers of the territorial community during the war on the practical
vision concerning the problems of waste management, the amount of which increased due to the presence of migrants,
refugees, persons crossing the border. The scales and tendencies of solid waste production on the territory of Rava-Ruska
territorial community in Lviv region are analyzed. The authors of the research clarified ntheir composition and properties
for further ecologically safe handling. The experience of the methods and ways of dealing with solid household waste on the
area of Rava-Ruska territorial community, in particular collection, transportation, burial, is consolidated. The existing
processes of formation, collection, transportation, utilization and disposal of solid household. wastes on the area of Rava-
Ruska territorial community in Lviv region have been studied. The subject of the research was the theoretical basis for
improvement of the interdependent relations, which appeara in the process of formation, collection, transportation,
utilization and disposal of solid household waste at the local level. The issue of eliminating gaps in legislation in the field of
wartime waste was raised.

A practical vision of the solutions of waste management is presented. Conceptual approaches to the implementation
of an environmentally friendly model of waste management within the TC have been developed and stages of
implementation of the «Roadmap for waste management in Rava-Ruska territorial community of Lviv region» have been
proposed with consideration of the territorial features in the context of regional environmental security.

Key words: waste, ecology, Rava-Ruska territorial community.
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Poznin 1

IToctanoBka mnpoOaemu. Yepes MOBHO-
MacmTabHe BToprHeHHs Pocii Ha TepuTopito YkpaiHu
y JIbBiBCbKY 00J7acTh mepeixaio i THMYacoBO Iepe-
OyBae 6mu3bko 600 Trcay ocib [12]. 3a nmokasHUKaMu
€muHoi iHpopMaliiiHol 0a3u, y perioHi 3apeect-
pyBanocs 0nu3bko 287 THC. IEepeceseHIiB, IKi po3ce-
JISUTACSL  CTIEIialli30BaHO, 1 CTUIBKH K BHYTPILIHBO
MepeMillieHnX 0cid ocenuiocs CaMOCTiHHO y MpuBart-
HUX cekTopax obmacti [11]. Ockinbku PaBa-Pychka
TepUTOpiabHA IPOMaja Ma€ CTaTyCc MPUKOPIOHHOL
TEpUTOPii, TO HA I TEPUTOPIIO MOCTIHHO MPHOYBAIOTh
IUISL TIepexXoy KOPIOHY 3 4acy BilfHH B CepeHBOMY
40 THmc. ykpaiHmiB 3a m00y [13]. Okpemi 3 HHX
TUMYacOBO  IIOCENSIOThCA HAa I TepHTopii,
MOHITOpsYM Oe3MedHuid cTaH. Tak 3a yac BOEHHUX Jii
Ha Teputopii PaBa-Pycpkoi TI' 3Halimmm mpuxXuCTOK
moHan 840 TUMYacoBO TepeMillieHnX oci0. 3HayHe
30UIbIIEHHST KiJibKOCTI HacenmeHHs T 3a paxyHOK
TepecesieHIliB, O1KEHIIIB, 0ci0, SKi MePEeTHHAIOTH KOP-
JIOH, 3yMOBUJIO 3arOCTPEHHsI 371000/I€HHOI TpobieMu
1010 TOBOJIKEHHS 3 BiIXOJJAMH.

Came MOBOMXKCHHS 3 TBEPAUMH HOOYTOBHMHU
Bimxomamu (TIIB) cTae KiIr0uOBOIO COIiaIEHO-EKO-
JoriyHoio npobnemoro Pasa-Pycpkoi TepuTopiaabHOL
rpoMaay 3 OMJBIMy Ie W Ha Te, IO 10 iX CKIaxy
BXOJISITh HEBENIMKI HaceleHl MyHKTH, SKi 3a3BUYai
B3arajli HE MalOTh PO3BUHYTOI 1H(PACTPYKTYpH,
BHOYIOBaHOI CHCTEMHU ITOBO/KCHHS 3 BiIXOAaMH, a
KUTBKICTh MEPECETICHIIB YacTO MEPEeBUIIYE KUIbKICTh
MEIIKAHI[IB HACEJICHUX ITyHKTiB. Y IOBOEHHHH Yac
JUISL HUX OYyJH XapaKTepHi CTUXiNHHI CMITT€3BAMIIA Ta
BIJICYTHICTh CaHKI[IOHOBAaHMX MICIlb CKJIaJyBaHHS
TIIB [4]. Hu3pka iHHOBAIIHHO-IHBECTHIIIHA aKTHB-
HICTh Cy0’€KTIB TOCIIOIAPIOBAHHSI Y HEBEJIIMKUX Hace-
JICHUX IIyHKTaxX 3 OE3/iY4i0 IepecesieHIliB HU3KU
00’€IHaHUX TEPUTOPIATIBHUX TpoMaz y chepi MoBoO-
JDKCHHS 3 BiIXOJaMU BHUPAXKAETHCS Yy MOBUIBHUX
TEMIIax YIPOBAKCHHS PO3IUIFHOTrO 30upaHHs 1Mo0y-

TOBHUX BIJXOJiB, COPTYBAaHHS, EHEPreTMYHOI YTH-
mizanii  Tomo. CaMe TiABUINEHHS PErioHaIbHOL
CKOJIOTiYHOI Oe3MeKH YIOCKOHAJIEHHSM CHCTEMHU

MOBOJDKEHHS 3 BiAXOJaMH — aKTyajdbHa Mpobiema
CHOT'OJICHHS JUISl HOBOCTBOPEHUX TPOMaJI.

AHAJi3 oCTaHHIX JOCTiIzKeHb i myOsikamii.
30iNbIICHHST CHOXMBAaHHSI y BCIX cdepax KUTTS
HACEJICHHSI HEOJMIHHO 3YMOBIIOE 3POCTAHHS TEMIIIB
YTBOpEHHS Biaxo/iB. CydacHi KOHIIEMIIii TOBOIKCHHS
3 TIIB y posBunytux kpaiHax [8; 9] witki #
Opi€HTOBaHi Ha JTOBIOCTPOKOBY IepcreKTuBy. OqHaK
Taki MporpaMH HE MOXYTh BHKOPHUCTOBYBAaTH Malli
MicTa VYKpaiHH dYepe3 CONiaJbHI Ta EKOHOMIYHI
BIIMIHHOCTI MDX YKpaiHOIO Ta PO3BUHYTHMH Kpai-
Hamu [3]. Huska nmocnmigHukis, Taki sik bormap 1. JI.,
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[MonTopauenko JI. I., Jluko . B. [1; 3; 10] 3ayBa-
XKYIOTb, 1[0 HAHONTHUMAJBHIIINM CLEeHapieM y cdepi
MOBO/DKEHHS 3 BiAXOZAaMH IS MaluX HACeIeHUX
MYHKTIB € pO3/iibHEe 30MpaHHS OpraHiYHUX Ta HIIMX
TIIB 13 TOCTYNOBUM MEPEXOOM Ha PpO3JAiIbHE
30MpaHHs OUTBIIOT KUTBKOCTI (hpakiiif — INTAaCTUKOBUX
IUTSILIOK, TAamnepy, cKia 1 OpraHiuHuX BiIXomiB. Axe
MEpIIOYEPTOBUM  3aBJAHHAM IpU  PO3IIITBHOMY
30MpaHHI BiIXOJiB € BHOKPEMJICHHS BOJIOrOl opra-
HiYHOi (pakIiii, 0 Ja€ 3MOTY 3pOOUTH PEIITY BiIXO-
JiB OLTBII iHEPTHUMH W HEPEUIKOKAE YTBOPEHHIO
Oaratbox HeOe3nmeyHux pedoBUH. Y Tokio BHHANIIIM
eQeKTUBHUHA Crocid mepepoOKH BiAXOMIB: CMITTS
CHAIIOIOTh, AWM (iIBTPYIOTH, a TOMII CTae CKia-
JIOBOIO BUPOOHMIITBA LIEMEHTY. ToMy OUIBIIICTH MiCT
y CBIiTi HE Ma€ CMITT€3BAJIHIIL.

Ockinpku 11 YKpaiHu XapakTepHUH Iepe-
BaXXHO OIWH METOA TOBOPKEHHS 3 IOOYTOBUMH
BimXxomaMu [6] — ckajyBaHHS Ha MOJIrOHAaX, SKUH
Ma€ CyTTEBI Bajl ¥ iCTOTHO 3arpoXye JOBKULIIO, TO
BaXIMBE 3aBJaHHA — I0OyJqoBa IIEBHOI iepapxii
YIIPaBJIiHHS BiIXOZaMU Ha TEPUTOpii KOXHOI 00’€n-
HaHOI TePUTOPiaNbHOI TPOMaIH.

IlocTanoBKka 3aBJAaHHA. 3aBIaHHSA HAIIOrO
JOCITIKEHHS — OLlIHKa KiNBKOCTI Ta JpKepes BiAX OB,
MIPOTHO3 MOTOKIB BiXONiB Y MaiOyTHBOMY, ONTHMI-
3allis 32 MOXKJIMBOCTI HAasIBHUX CXeM 300py, TpaHCIIOp-
TyBaHHS, 3aXOPOHEHHS BIiAXOJIB Ta OIlIHKA PIBHA
poOOTH YCTAaHOB IIOA0 TMOBOPKEHHS 3 BiIXOZaMHU Ha
TepUTOpii TepuTopiampHOi TrpoMamu Micta Pasa-
Pycekoi JIbBiBCBKOT 00macTi.

Y  [OCHiKEHHI TOCIYTOBYBANIHCS TaKUMH
METOAMYHUMH 3aco0aMu 1 mpuiioMaMu: IHIYKIi Ta
JEOyKIil — IIOMO0 y3aralbHEHHsS OCHOBHUX PE3yiib-
TaTiB poboTu Ta (OPMYIIOBAHHS BHCHOBKIB; IpH-
YUHHO-HACIIAKOBUX 3B’ I3KIB 3a  JIOCIIKEHHS
CKJaJy, BJIACTHBOCTEH 1 BIUIUBY HAarpoMaKEHHS
TBepAuX moOyToBuX BimxoxiB PaBa-Pycekoi Teputo-
piabHOI T'pOMaaM; CHCTEMHOIO MiIXOMY, MOJIEIIO-
BaHHS 1 TOPIBHSAHHS — HiA Yac aHali3y OCHOBHHX
TEXHOJIOTifl TOBOMKCHHA 3 TBEPAUMH IMOOYTOBHMU
BiIXOJJAMH; KOMIIJIEKCHOTO aHami3y — Ui YIOCKO-
HaJEHHS KOHLENTYaJbHHUX IMiAXOAIB IIOAO IOBO-
JDKEHHS 3 OCTAaHHIMU.

Bukiaa ocHoBHOro marepiany. YmpaBiiHHS
moOyTOBUMH BiIXOJaMH Ha Cy4acHOMY eTami CTae
ICTOTHOIO €KOJIOTIYHOI Ta (HDiHAHCOBOI MPOOIEMOIO
HE JIMIIE Ha PiBHI JepKaBH, a i Ha perioHaJbHOMY
piBHi. Okpemi mporpaMu MarOTh JOCHTH JeKIapa-
TUBHHH XapakTep, a JesKi BTPaTUIH aKTyaJbHICTh
yepe3 3MIHM B aJAMIHICTpaTHBHO-TCPHTOPIaNbHIHN
cTpykTypi [2]. Huzka mporpam mifAXxomuTh JUIIE OIS
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BEJMKHX MICT, 4epe3 CyTTeBI BiAMIHHOCTI MiX iH(pa-
CTPYKTYPHHMH 1 COIIaTbHO-€KOHOMIYHHMH XapaKTe-
PUCTUKAaMM BEJMKHMX 1 MalUX HAaceJIeHHX IyHKTIiB
(ocraHHi HEe MOXYTh €(EKTHBHO KOPHCTYBAaTHCh
HasSBHUMHU NporpaMamMu noBopkeHHs 3 TIIB).

JloCHTh MEpCHEeKTHBHE 3aCTOCYBAHHS MPAKTHY-
HUX KpOKIB IIOJ0 TOBODKEHHS 3 BiAXOoJaMHM Ha
TepuTopii €Bpocoro3y, mo noxaHo B Jupektusi €C
mpo Biaxomu Bing 19 mumcromama 2008 p. [5]. IMocmi-
JIOBHICTh KpOKIB BimoOpaxkeHO B iepapxii i3 3amo-
OiraHHsg YTBOPEHHIO BiXOIB Ta YHPaBIiHHSI HUMH B
TaKOMy TIOPSIIKY IOJO MpPIOPUTETHOCTI Ta ©Oe3-
MEYHOCTI JJIS IOBKIJLIIS:
3anobiranus.

2. IlimrotroBka 10 TIOBTOPHOT'O BHKOpHC-
TaHHS.

3. Ilepepobka.

4. Tumra yrumizanis (Hampukiiaz, BiTHOBJICH-
HSI eHeprii).

5. BwupaneHHs BiIXomiB.

[omiTuKy MOBOMXEHHS 3 BiAXOAAMH 3a/eKIia-
poBaHo y HamioHanbHilt cTparterii ympaBiliHHS
Bimxomamu B Ykpaini 10 2030 poky [7]. ¥ Crparerii
BHOKPEMJICHO IUIIXM IIOBO/UKEHHS 3 BiAXOZaMH,
30KpeMa METOJM TepepoOKH MOOYTOBUX BiIXOJIIB
(50 %), MeToaM 3aXOpOHEHHS MOOYTOBUX BiIXOJIB Ha
cmirre3Basummax (30 %). Llomo MmOBTOpHOrO BHKO-
pHCTaHHS, TO BiI 3aranbHOrO 00CATY MOOYTOBHUX
BIIXO/MIB MOXKHa JOCSATHYTH PiBHS IOHAKHO1IbIIE
10 % TIIB. Takuii po3MOALT OCHOBHHX €JIEMEHTIB
cucremu noBopkeHHs 13 TIIB moB’s3anuit 3 ocobnu-
BOCTSIMH 3aKOHOJIABCTBA, (PiHAHCOBUX MOXKIMBOCTEH,
CKJIa/ly BiIXOJiB, JFOACHKOIO YHHHUKA.

Jns eheKTHBHOTO YHpPaBIiHHSA BiAXOJAaMH Ha
perioHasibHOMY(MicLIeBOMY) piBHI THOTpiOHO po3po-
6utH iHdopManilHy cucTeMy, 331 TOCTYIy IO BCi€i
iHpopMarIlii mOAO eKONOTiYHUX MHUTaHb, 30KpeMa
JAaHUX CTOCOBHO JIIIEH3iH, I03BOJIB, PO3MIIICHHS
MOJITOHIB Ta CMITTE3BAJIMIL, AKTyanbHOI iH(OpMarii
Ipo 3a0pyJHIOBAUiB Ta epepoOHi MOTYKHOCTI.

PaBa-Pycpka 00’emHaHa TepuTOpiaibHa TpO-
MaJia BBAXKAETHCS OJHIEI0 3 HAMOUIBIINX HOBOCTBO-
PEHUX TEpUTOPIaTbHUX OAMHUIL JIBBIBCHKOTO pa-
rony JIpBiBChKOi oOnacti. Jlo ii ckmamy yeiitmo 46
HaceJICHUX MyHKTIB 3 HACeNIEHHAM OJM3bKO 29 THCSY.

OCHOBHMM  HiANPUEMCTBOM, 3aIisTHUM Y
CTPYKTYpi MOBOJDKEHHS 3 BiAXO#aMH Ha TEpUTOPIi
TepuTOopianbHOi Tpomaau, € KomyHanpHe mianmpu-
eMcTBO «PaBa-Pycpke OynuHkoympaBiaiHHA Ne 2y, 1m0
3aiiMaeThCsl 300pOM, BHBE3CHHSAM Ta 3aXOPOHEHHSIM
BIJIXO/IIB.

Bimxoau 30uparoTh Ha MiJICTaBi yroj, ykia-
JICHUX 13 BJIACHUKAaMHU XKWTJIa, 00 €KTaMH TOPTiBIi,
YCTaHOBAaMM COIIaJIbBHO-KYJIBTYPHOI'O ITIPH3HAYCHHS,
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JepKaBHUMH ycTaHOBaMu. SIKIIO Ui opraHizallii,
HiANPUEMCTB 1 OJKUTENIB NPUBATHUX Ta Oarato-
noBepxoBux OymuHKiB M. PaBa-Pyckkoi € ykmnaneni
IHAMBITyadbHI JOTOBOPM HAa BHBE3CHHS BIIXOIIB, TO
OXOIUIEHHS HACEJICHHS IPUBATHOTO CEKTOPY XKHUTEINIB
cinm goroBopamu Ha BuBe3eHHs TIIB — Ha erami
po3pobaenns. Ha 01.01.2021 poky B MicTi BIAKpHUTHX
aOOHEHTCHKUX paxyHKiB — Omm3pko 2200, KUTBKICTh
3apeecTpoBaHUX cHoxkuBadiB — Onmmsbko 4000 [13].
IIporsrom 2021 poky modanacs akTHBHA CTais
VKJIaJJaHHS ~ JOTOBOPIB 3  MEUIKAHIIMHM  1HIIUX
HaceJeHuX MyHKTiB TI.

Ha xanp, OUIBIIICTE MEIIKAHI[IB HACEICHUX
nyHKTiB 1T 3#iHCHIOIOTH YacTKOBE 3aXOPOHEHHS Ta
nepepoOKy MOOYTOBUX BIIXOMIB Yy CBOiX caaubax.
Came HeHaJie)XHa opraHizalist Iox0 300py TBEPIUX
MOOYTOBUX BIAXOMIB y HPUBATHOMY CEKTOpi NpH-
3BOAMTH JI0 YTBOPEHHA CTUXiiHHUX 3Banuil. [1o0yToBi
BiJIXOJIH, OCOOJIMBO y CUIBCHKUX HACENICHUX ITYHKTaX
PaBa-Pycekoi TT', cknanyioTe y IpHPOTHHUX PENbed-
HUX YTBOpPEHHSX — Oankax, spax, [0 CTBOPIOE
ICTOTHY €KOJIOT1YHY HEeOe3MeKy.

Ha tepuTtopii rpomanu ¢ynkuionye monax 100
Micip 300py BimxomiB [13], HalOimpmie — y MicTi
PaBa-Pycpkiii, 1110 MOB’S3aHO 13 HaWOUIBIIOW KiJb-
KICTIO HACeJICHHS Ta TPUBAJIIINM YacoM OpraHizaii.

CopryBaHHS CMITTSI JEKiJIbKa pPOKIB TOMY
3ampoBaiid 'y M. PaBa-Pycekiil: miactuk Ta iHIN
Bimxomau. I3 60 wmicup 30WpaHHS BiAXOHIB JIUIIIE
6mm3pK0 40 o0magHaHI OKPEeMUMHU KOHTCHHEpaMu IS
wractuky. [Ipore iHII cocobu ceneKTUBHOIO 360py
BENbMHU OOMEXEHi, BIACYTHI MyHKTH I 300py
BTOPUHHOI CHPOBHHH (3aKpPUJIHCS KUIBKA POKIB TOMY)
Ta HEOE3MEeYHUX BigXoiB. ToMy HaIBaKIHBUM 3aB-
JAHHSAM Ha IEePCIEKTHBY € 3aCTOCOBYBAHHS Cy4acHOI
CUCTEMH COPTYBaHHS BIAXOMIB 13 BHIyYCHHSIM
PECYPCOIIIHHMX  MaTepialiB Yy BCIX HAacCeIeHUX
MyHKTax HoBocTBOpeHoi TI'. HeoOXigHO HAroIoCuTH,
mo nporsrom 2021 poxy npumbamu 110 cyuacHux
KoHTelHepiB i 300py 00’emom TIIB 1,1 M [7].

VY mianpueMcTBa, MO HaJA€ MOCIYTH 31 300py
BimxoniB (KomyHansHe mignpuemctBo «PaBa-Pychke
OynuHkoympaBiiHHA Ne 2») migrorosneHi Jlekmapartii
PO YTBOPEHHS BIOXOINiB, 3TiAHO 3 SKAMH JIMIT
CTAHOBHTH GIH3BKO 30 THC. M.

Amnani3 o0csriB yTBOPEHHS BiIXOIB IPOTITOM
OCTaHHIX POKIiB CBIJUUTh NP0 CTaOUIBHO BHCOKI
nokasHuKE — moHax 19 e M (puc. 1). Iepurmii
kBaptas 2022 poky XapaKTepHUN CTaOlIbHO BUCOKHM
pIBHEM YTBOPEHHS BiIXOIiB Ta MEBHHUM 3POCTAHHSIM
ix 06csriB (IIOHAX 5 THC. M), IO TOB’S3aHO i3 36i1b-
HIEHHSIM KUTBKOCTI 0Ci0, sIKi THMYacoBO Mepe0yBaroTh
Y TOpPOXMBAIOTE HA TEPUTOPIl TEpUTOPiaIbHOL
IpOMaH.



Poznin 1

om0 mnuTOMOI YaCTKM KOPHUCTYBauiB y
3arajJbHOMY YTBOPEHHI MOOYTOBUX BiIXOHiB, OiIb-
mricte (60 %) — 1me MicieBe HAcelIeHHS pa3oM 3

nepeceneHisMu - (puc. 2), 5.3 % OO/ KETHI
yCTaHOBH Ha Tepuropii rpomaau, 34,7 % — iHmi
CHOXKHBAYi, IepeyCiM IPOMHUCIOBI MiANPUEMCTBA.
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Puc. 1. Obcsieu ymeopenns 6i0xodie na mepumopii Pasa-Pycokol
. . 3
MepumopianbHoi 2pomau, m

Mutoma Bara KopuctyBauiBy
3arasibHOMy yTBOpeHHi nobyToBux
Biaxopis, %

B HaceneHHn
B Ol04eTHi yCTaHOBK

1 iHWI cnosuBaYi

Puc. 2. [Tumoma 6aza kopucmyeauis y 3a2a1bHOMY YMEOPeHHT NOOYMOBUX
6i0x00i6 Ha mepumopii Pasa-Pycvroi mepumopianvhoi epomadu

OCHOBHMMH HiANPUEMCTBAMU — JDKEpETaMu
yrBOpeHHs BiaxoamiB Ha Teputopii TI, e IIII «Jlto-
oucTok» (312 M), A3C «Vkp-Iletporms» (150 m’),
A3C «OKKO-Pireitn» (310 m°), A3C «Becr ITerpon
Mapker» (900 m”), POII dexuk (pecropan «JlaBin-
qi») (276 M’), T30B TBK «JIbBiBXOMOM» (MAarasus
«PykaBuuka») (600 M%), CIT T30B «Arpomepes»
(384 M), KII «Piukm» (1446 m°), TIII  «Poma»
(840 »’), TIT «Baximamii Byr» (216 m’). Cymapnuit
o0Csr BiIXONIB Bifl MPOMHUCIOBHX Ta KOMYHAJIBHHUX
nianpueMcTB csrae nmoxan 10 Tuc. M. IleBHYy uyacTKy
JI0 3arajilkHOr0 00CATY BiAXOJIB BHOCSTH OFOJIKETHI
yeranosu (monax 1600 M) ta OCBB, crBopeni ma
0a3i OararomoBepxiBok Micta PaBa-Pychkoi (6113bKO
600 M) [4].

Anamiz TpOBENEHHMX JOCHiKEHb Mopdo-
JIOT1YHOTO CKIaay moOyToBux BimxoxaiB Pasa-Pycbkoi
TT" cBiIUUTB, 110 JIEBOBY YACTKY BiIXO/IiB CTAHOBIIATH
xapuoBi Bimxomu, ruiactmacu Ta [IET, iHeptHi Bif-
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X0mu. 3pocCio BHUKOPUCTAHHS NaKyBaJIbHHX Marte-
pianmiB 1 HamiBpaOpUKaTIB y MOBCAKICHHOMY MHTTi
OIIBIIOCTI MEIIKAHIIB, MEPeBA’KHO MOMIMEpHOi Ta
KOMOiHOBaHOI, OiJBLIICTE PpI3HOBUIIB SKOi He
MiJIa€THCS MpoIecaM 0i0JI0TTYHOTO PO3KIaaHHS, 110
MpU3BEIIO /IO 3pOCTaHHS YacTKU IX BIAXOMIB Y
3araJpHOMY 00cs3i. Hacnmimok — 3pocTaHHS BMICTY
nanepy i momimepis y TIIB. 3a manumu Mopdo-
norignoro cknaay TIIB Ginblry 4acTKy yTBOPIOKOTH
KOMITOHEHTH, SIKi MOXXHA ITIOBTOPHO BHKOPHCTAaTH.
Ockinbku y ckmani TIIB e Benukuii BMICT mamepy,
MOJiMepiB, CKJIa TOIIO — IIIHHO{ BTOPHHHO{ CHPOBHHY,
0 HE BiIOWMpAIOTBCS HaA CTadil YTBOPEHHS Y
JIOCTATHiHM KUTBKOCTI, @ BUBO3SITHCS M 3aXOPOHIOIOTHCS
Ha TMOJIIFOHI Ta CTalTh HeOe3NMeYHUMHU 3a0pyIHIO-
BayaMU HAaBKOJHWIIHBOTO ceperoBuIa. ToMmy BIpoO-
BaJDKeHHS cxemu 30upanHs TIIB y mictax Ta cenax,
mo mnepenadavae posninbHE 30UpaHHS B OJHOMY
KOHTEHHEpI — OHOI'0 MEBHOI'0 BUIY PECYpPCOLIHHHUX
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KOMITOHEHTIB, y JpyroMy KOHTEilHepi — JIpyroro
MEBHOTO BHJY pPECYPCOLIHHUX KOMIIOHEHTIB, Yy
TPETbOMY — IHIIUX PECYPCOI[IHHUX KOMIIOHEHTIB, Y
YETBEPTOMY — 3MILIAHUX, — MEPIIOUEPrOBEe 3aBIAHHS
st PaBa-Pychkoi rpoMajy, sike MOXKHA pealli3yBaTH
HaHONMKINM 4acoM.

3a mornepeHIMH OPiIEHTOBHUMH JaHUMH, Cepell
moOyTOBUX BIJXOMIB HAacelleHUX MYyHKTiB 1 % — 1e
HeOe3MeyHi BiAXOM, YTHIII3allis SKHUX HAJEXKHUTh IO
miaaTHUX mochyr. Opraxizaiis HHUBiI30BaHOTO 300pY
Ta yTwmzamii HeOe3MeyHuX BiAXOMIB Mae OyTH
3aBJlaHHSAM MicieBoi Biaau. Ha sxanb, Ha TepuTOpii
PaBa-Pycpkoi TI' Takoi poOOTH MNpakTHYHO HE
BeAEThCA. BaXiIMBO  JTOHECTH [0  MELIKaHIB
iHQopMmalito Tpo mepenik HeOEe3MeYHUX BiJIXOIB,
opranizyBatéu 30ip TakKMX BIIXOAIB y THMYAacOBHUX
MyHKTaX, Tepen0adynuTH TeBHI KOMITH y ORJKeTI
TpoMajii Ta 3ally4aTH OpraHizaiii-crioHcopu. MicueBa
BJlaJla pa3oM 3 I'POMAJCBKUMH OpraHizaIlisIMH MOXe

MiArOTyBaTH TMporpamy 3i CHpPUSHHS  YTHIII3amii
HeOe3MeYHNX BiJIXO/IiB, 3aTy4YMBIIHN TAKOXK TPUBATHUX
KOMIIaHii{-BUPOOHUKIB HEOE3NMEeYHNX BiIXOMiB (JlaM,
Oarapeliok, (ap0).

CesonHi 3minu ckiaay TIIB xapaktepHi 30151b-
HICHHSIM Xap4yoBUX BigxomiB: 3 20-25 % HaBecHi, 10
40-55 % BoOCeHH, a B3UMKY 3MEHIIYETHCS KUIBKICTh
BYJIMYHOTO BiJICIBY.

Sk Oauummo 3 aHawi3y CKJIaay MPOMHUCIOBUX
BimxomiB (puc. 3—4), cepeq TakHX TEPeBaKarTh
Xap4yoBi Ta OyIiBeNbHI BIAXOMW, BIAXOAM IIKIpH,
TKaHWH, TYMH, BiIXOOM OYHMCHHX cropyxA. Benuka
YacTKa IpHIANae Ha CKIIO, 0 MOXKe OYTH TIOB’s3aHO
3 BIJICYTHICTIO MyHKTIB IPUHOMY CKJIOTapH.

3aranom Ha 2017-2022 pp. KIT «PaBa-Pycbke
OynuHKOyMpaBiiHHA Ne 2)» oTpumano J03Bil Ha
po3mimenHs 30109,8 T Ha pik BigxomiB (Tadm. 1).
Xoda peaslbHO BUBO3WJIO 3HAYHO MEHIII OOCATH Bifl-
xo#iB (Tab. 2).

Cknap TNB, %

B Xapuosi Bigxoam
H BynnuHWiA Bigcis
B Mnactmacw, MET
M |[HepTHi BiaXoaW
M [Manip, KApToH

H TeHcTuab

B [lepeso

B Ckno

Puc. 3. Cxnao TIIB Pasa-Pycvroi TI"

Cknapg, npomucaoBux sigxopais,%

M byaisenbHiBiaxoau

B Biaxoau WHipKW, THAHWHMK,

rymm
W Biaxoau MmicKry, BamHAKY,

KamiduA
B CTpyKaTpybneHHa i3

LIKipH
H Biaxoau 04MCHKMX cnopya,

M Bigxoau TEKCTUO

Puc. 4. Cxnao npomuciosux 6ioxodie Pasa-Pycvkoi TI"
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Tabnuys 1
Jlo3Boaeni o6csarn Binxoais KII «Papa-Pycbke OyauHKOynpaBJIiHHS Ne 2
HaiimeHnyBaHHS Tpymu i Knac Kon )1.0330.H6Ha .
T . . KiJIbKICTb, PozMirieHsst
BHUJIIB BiIXO/IiB HeOe3meKn BiZIXOMY .
T/piK
Bigxomu misipHOCTI v 77 30109,8 CMITTE3BAIHILIE
YCTaHOB I'POMAaJICEKOT O M. PaBa-Pycpka
XapuyBaHHs, TEXHIYHOTO
00CITyrOByBaHHS Ta
PEMOHTY YCTATKYBaHH,
TIpUIIaZiB i BUPOOIB
1HIINX, BIIXOIU
KOMYHaJIbHI Ta aHAJIOTI4HI
HecrerugivHi
MIPOMHUCJIOBI, 1HIII
TBepai moOYTORI Bigx0mu
[Inam BijJ OUMIEHHS BOJ v 9030/2/9/05 200,0 MyroBi MaiilaHYHKH
CTIYHUX KOMYHAJIbHUX KII «PaBa-Pycrke 0y-
MiCBKHX JMUHKOYTIpaBTiHHSA No2»
Tabnuys 2
JlimiTn Ta paKkTHYHI MOKA3ZHUKH PO3MillleHHSI BinxoaiB
KII «PaBa-Pycbke OynuHkoynpapainus Ne 2» na 2018-2021 pokwu, T 3a pik
ITokazauk 2018 p. 2019 p. 2020 p. 2021 p.
Jlimitu 30109,8 30109,8 30109,8 30109,8
DaKTHIHO 17910,0 18000,0 19223,0 19861,0
Komynansae migmpuemctBo «PaBa-Pyceke 3 THc. T Ha piK, IUTONIa 3€MENBHOI TUISHKH — 5 Ta,
OynuHKOympaBiHHS Ne 2y 3milicHIOE He numie 30ip, @ IHUTOMa Bara KOPUCTYBaudiB y 3arajJbHOMY CIIO-
H  TpaHCHOpTYBaHHS Ta YTWUJI3allil0 TBEpAMX JKUBAaHHI — 3aXOpOHEHHI MOOYTOBHX BiIXOIIB —

MOOYTOBHUX BiXOiB, YTPUMY€E Ta KOHTPOJIIOE POOOTY
nomirony g TIIB, posmimenux nHa Tepurtopii T,
3a0e3neuye 4UCTOTY Ta OmaroycTpiit y Micti Pasa-
Pycekiit.

[ToGyToBi BiAXOAM, OCOOIMBO Y CIIBCHKHUX
HACEJICHUX ITyHKTaX, CKIAIyIOTh Yy MIPHPOIJHHUX pe-
nee(HUX YTBOPEHHX — OaliKax, sipax, JOJUHAX PIUOK.
Ile cTaHOBHTH €KONOTIYHY HEOE3NEKy, OCKIIbKU
CTiYHI BOAM, HACHYEHi 3a0pyAHIOBAJIHHUMH PEUOBU-
HaMH, IOTPAILIIIOTh Y BOAHI 00’ €KTH.

BoaHodac cioctepiraeTbest TEHISHITS 10 3HAY-
HOI'O MiJBHIIEHHS Tapu(iB Ha MaJIMBHO-MAaCTHIIBHI
MaTepianay, 30UIBIIEHHS MiHIMadbHOI  3apoOiTHOI
IUTaTH, BapTOCTI MaTtepiadiB A eKCIUTyaTallii Ta
peMOHTy Tomlo. BomHouac BHTpaTH HaceJCHHS Ha
MOBO/DKEHHS 3 MOOYTOBUMH BiIXOIaMU CTaHOBIATH
0,1 % cepeaHBOro T0XOMY.

3axopoHeHHsI MOOYTOBUX BiNXOAIB HACEIEHUX
nyHKTiB PaBa-Pycekoi TI' 3xiiicHIOIOTE Ha TOJIrOHI
TIIB, mo ¢yHkuionye mobnuzy c. [lorennua
JIpBiBCBKOTO paitony JIbBIBCEKOI 00MaCTi.

Xo04Ya 3rifHo 3 TeXHIYHUMH XapaKTEPUCTHKAMU
Ha 01.10.2018 poxy MOTYXHiCTh HasBHOTO 00’€KTa —
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CBIAYMTH, II0 OCHOBHA YacTKa HAIEXKUTH BiIXonam
Bil HaceneHHs. HeoOximHO 3ayBakuTu, IO OCTaH-
HIMH pPOKaMH 3HAYHO 3pOCIH OOCATH BiAXOAIB, IO
3aXOpOHIOIOTECS, Ha Teputopii momirony TIIB, Bin
mpuBaTHUX oci6. Ha xamp, Tyr He oO6xamHaHO
JIOKaNbHI MEpEeXi CIIOCTEPEKHUX CBEPIIOBHH IS
KOHTPOJIIO 3a SKICHUM CTaHOM BOJA, TOX HEMAae
KOHTPOJIIO 32 SKICTIO MiA3EMHHUX BOJ, a TaKOX 3a
ra3soBUMH BHIUIEHHSMH 3 TMONiroHy. BincyTtHs
CHCTEMa 3aXUCTy IPYHTOBUX BOJ, 300py, BHIyYECHHS
Ta 3HEUIKOKEeHHs (inpTpatiB Ta 6iorasy [1; 3].

Ha cwmiTre3Banuini He BXKHBAIOTHL 3aXOMIB 13
BHJIyYCHHsI Ta YTHIIi3amii Oiorasy, 4uM, 30Kkpema, Io-
pyuryroTb  3akpiruieHi  KioTcpkuM — IPOTOKOIOM
KiJIBKICHI 3000B’sI3aHHS PO3BHHYTUX KpaiH 1 KpaiH 3
MePeXiTHOK EKOHOMIKOKW, 30Kpema YKpaiHotw, 3
OOMEXEHHS 1 3HI)KEHHS HAIXOIPKCHHS MapHUKOBHUX
rasiB y atMocdepy.

HocmimxenHss (QyHKIIOHYBaHHS IOJITOHY IJIS
TIIB 3acBiguyioTh, IIO BiH JaJeKdil Big €Bpo-
MEeHChKUX CTaHIApTiB CTOCOBHO TapaHTyBaHHS Oe3-
ek #oro (QyHKIiOHYBaHHS, OCOOJIMBO  IOJO
¢inpTpaTy. BincyTHicTP DOAATKOBOTO 3aXHCTy Bif
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MpPOHUKAaHHS (iAbTpaTy Ha penbed y BUIILLAL
reoMeMOpaH cyrTeBa mpobiema. HeratuBHuUM
MOMEHTOM € TaKOX BiACYTHICTH Oy(epHHX 3eICHHUX
30H Ta SKICHOTO Oropo/pkeHHs. IIpoTe HE BHABIECHO
BiJIXOMiB, AKi O po3HOcHiucs BiTpoM. [lo3uTHBHO Te,
10 CKIIaJ0BaHI BIAXOAM PETYJISIPHO YIIUIBHIOKOTH Ta
MEPeCUIaloTh ILIApOM IHEPTHUX MaTepialliB, a He
HarpoMaJpKyloTh 0e3iaHo.

BucHoBkm

1. Cucrema noBomxkenHs 3 TIIB na Tepuropii
PaBa-Pycekoi TI" moTpeOye mepexoxy Ha OLIbLI MPO-
rpecuBHi Mmeromu. Cinig y 3acobax MacoBoi iHQOp-
Marlii mpomnaryBaTu peanizanito «lIporpamu 3 moBo-
mxenHs 3 TBII Tepuropii PaBa-Pycekoi TI», y Mexxax
SIKOI Ba)XJIMBO BUOKPEMJIIOBATH OCHOBHI HAIPSIMKHU
mi€i  JISUTBHOCTI MO0  OXOIUIGHHA  TEPHUTOPIi
HaceJIeHUX MYyHKTIB, 110 BX0sATh 10 TI', mociayramu 3i
300py Ta BuBe3eHHS TIIB, a Takox yIpoBaKEHHS
ONTUMAaJIbHOI cxeMHU noBoakeHHs 3 TIIB.

2. AHami3 TMepCcleKTHB JIOTICTHYHOI oOpra-
HizaIlil perioHaIbHOI CHCTEMH YIPABIiHHS BiIXOHaMH
JIaCTh 3MOT'Y MOJIEPHI3yBaTH JIOTiCTUKY MTOBO/KCHHS 3
TIIB: BubOip BUAOBOI 0a3W CMITTEBO3IB, €KOHOMHI
MapIIPyTH Ta IPOTHO3U 0OCATIB ITEPEBE3ECHb.

3. Jlo cy4acHUX TepIIOYeproBUX 3aXOJiB 3
MOBO/DKEHHS 13 BiIXOJaMM Ha JOCIiIKyBaHIl Tepu-
TOpii HaJIeXAaTh:

— (iHaHCOBE 3a0XOUEHHSI HACEJICHHS BHKO-
PHCTOBYBATH CMITTS SIK BTOPUHHY CHPOBHHY IS
3MEHIIIEHHS BiIXOIiB;

— mrpadyBaHHS 0Ci0 32 IIKOAY JOBKULTIO SIK
HACIIIIOK HEAOAJIoro IMOBOMKEHHS 13 IMOOYTOBUMH
BiXomamu;

— iH(oOpMyBaHHS MICIIEBOTO HACEJCHHS IpO
MOXIIUBOCTI Ta NPHIATHICTH BTOPUHHOI'O BHKOPHUC-
TaHHS BIiAXOAIB Ui MoOyTOBHX NOTped (moOpuBa,
KOPMH, TOIIIO).

4. OmHuM 13 HaWJemeBIINX CHOCOOIB YTH-
Ji3arii CMITTS MOXKHa BBa)KaTH HOTO CIIATIOBAHHS Y
CIeIiali30oBaHX MPUMIIICHHAX 3  00JaJHAHUMHU
MOBITPSHUMH (DIIBTPAMU Ta MOJAJIBIIE BUKOPUCTAHHS
TIOIIeITy AJIS1 BUTOTOBJICHHS LIEMEHTY.

5. CucteMaTu4He HaJaHHA CIIbCHKOMY Hace-
JICHHIO 0a30BOi €KOJIOTTYHOI OCBITH, O3HAHOMJICHHS 3
MepeZiOBUM CBITOBUM JOCBIJIOM YTHIII3aIlii BiJIXOiB,
II0 CTaHE IEPeAyMOBOI0 PO3BUTKY TI'POMAaJCHKOI
BIJIMOBIIAIBHOCTI 32 €KOJIOTi4HY Oe3MeKy periony.
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IBankiB M., Kaumap H., lauko T., Juais A., [laBkoBuu C., BaabkoBcbkuii B. Exosioriuni puznku 3adpyn-
HeHHs MecCTULMAAMM PyAepalIbHUX i KyJIbTYpHHX OioreoneHosis

HaronomeHo, 110 Ba)JIMBUM 3aBJAaHHSIM 3aXUCTy JOBKULIS ChOTOJHI € IONEPEeIDKEHHS 3arpo3u €KOPU3UKIB Ha
[EpIIOMY €Tali MiHiMi3alii MOXKIMBUX HEraTMBHHUX HAacHilKiB. /IOBENEHO aKTyasbHICTh 3aBAAHHS 110J0 aHTPOIOTE€HHOI'O
3a0pyAHEHHs] TOKCHUKAHTAMHU TEPUTOPIH, NPUIENIUX O CKIaliB arpoxiMikaTiB, CIPUYMHEHOrO JIOKAi3alli€lo 1 TpaHC-
JIOKALIIEI0 3aJIMILIKIB MECTHLWAIB Y KOMIIOHEHTaX arpobioreoreHosiB. [IpoaHanizoBaHO €KOJNOriYHI aCIEeKTH OL[HIOBAHHS
pU3MKY HeOe3NeKd Ha HayKOBMX 3acajax, L0 JO3BOJIMTh BHSBUTH HACHIJKM AHTPOIOI€HHOIO HABAHTAXKEHHS Ha
HaBKOJIUILIHE CEPEOBUINE Ha JIOKAJbHOMY PiBHI. 3aJUIIKU HNECTULMIIB — CTiIHKI €KOTOKCHUKAHTH y NPUPOAHHUX Cepe-
JIOBUIIAX, 30aTHI MIrpyBaTH y XapuoBUX JIAHLIOrax HabaraTo MIBUJLIE, HIX BaXKKi MeTanu. ToMy HaclIiKu IX MOTpaIUISHHS
B 0ioreoreHo3u HeOe3MeuHi, OCKIIBKY 0araTto 3 HUX € CTIMKUMU 1 J1a0lIbHUMH.

3ayBaxKeHO, 1110, HE3BAKAIOUM Ha OTPUMAaHI HEBUCOKI 3HaU€HHS KOe(illi€HTiB TpaHCIOKALlii, 6araTopidHi pOCIUHU
3/1aTHI pOCTH B yMOBax (hiTOTOKCHYHOCTI IpyHTYy 1 HakomuuyBatd JJIT Ta #oro mMeraGoiiTé y 3HaYHUX KUIBKOCTIX Y
TKaHMHaX KopeHiB. OTpuMaHi pe3yabTaTH MiATBEPKYIOTh HasIBHICTb IEBHOTO (hi3ioaoriqHoro 6ap’epy 110,10 HAKONUYEHHS
POCIMHAMH €KOTOKCUKAHTIB 3 IPYHTY Ta 3aJISKHICTh TAKOI'0 HAKOIMYEHHS BiJ] BUIOBUX ocoOiuBocTel pocnuH. HaiHmwkui
[MOKa3HUKMA BMICTY TNECTHLHMIB OTPUMAHO JUI JAEpeBir0 3BHUYaliHOro, Ae MiHimManbHi koHueHntpauii JJAT 3HaiineHo B
HaJa3eMHUX opraHax — 18,1 Mkr/kr, y kopeHeBii cucremi — 404,6 MKI/KI, a BHCOKi KIJIBKOCTI JOCHIIXKEHO y IOJHHI
3puyaiHoMy, skuii npu BMmicti AT y rpyHTi pusocdepu cranopus 1642,8 mxr/kr (16,4 I'IK), HakonnuyBaB NECTHLHI Y
HAJ3EMHUX OpraHax POCIUH Yy KOHIeHTpamii 1898,4 MKI/KT y mepepaxyHKy Ha CyXy Macy pOCIHMH, a HOro KopeHeBa
cucrema — 1846,2 MKI/KT.

JlocnimkeHo npolecu TpaHCIoKallii i TpaHcopMaii XJI0popraHiyHUX MECTULIU/IIB Ta BCTAHOBJIEHO 3aKOHOMIPHOCTI
PO3MOALTY NECTULMAIB y BETeTaTUBHUX OpraHax sSUMEHIO Aporo. JlocmikeHHsIMU Ha TEMHO-CIpOMY OIiJ30JIEHOMY IPYHTI B
ymoBax 3axigHoro Jlicocreny YkpaiHu BH3HaueHO, 110 OiorWuHe HakonuueHHs 3anumkiB JIJAT y BereratuBHil Mmaci
POCIIMH SUMEHIO SIPOTO 3aJIEKUTh HE TINBKM BiJ O10JOTTYHUX OCOOIMBOCTEH KyIbTYPH, a M BiJ BUXIAHOI KOHLEHTpauii y
pusochepHOMY IPYHTI.

Ki11040Bi cj10Ba: €KOTOKCUKAHTH, TPAHCIOKaLlis, Oi0akyMysLis, TpaHchHOpMALlis, IPYHT, POCIHHU.

Ivankiv M., Kachmar N., Datsko T., Dydiv A., Pavkovych S., Balkovskyi V. Ecological risks of pesticide
contamination of ruderal and cultural biogeocenoses

Attention is focused on the fact that the urgent task of protecting the environment today is to prevent the threat of
ecological risks at the first stage of minimizing possible negative consequences. The article is devoted to the solution of the
actual problem of anthropogenic contamination with toxicants of the territories adjacent to the warehouses of
agrochemicals, caused by the localization and translocation of pesticide residues in the components of agrobiogeocenoses.
Ecological aspects of hazard risk assessment are analyzed on a scientific basis, which will allow to reveal the consequences
of anthropogenic load on the environment at the local level. Pesticide residues are potent ecotoxicants, and some are very
persistent in natural environments, able to migrate through food chains much faster than heavy metals. Therefore, the
consequences of their entry into biogeocenoses are dangerous, since many of them are stable and labile.
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The studies have shown that despite the obtained low values of translocation coefficients, perennial plants are able to
grow in conditions of phytotoxicity of the soil and accumulate significant quantities of DDT and its metabolites in root
tissues. The obtained results confirm existence of a certain physiological barrier to the accumulation of ecotoxicants from
the soil by plants and the dependence of such accumulation on the species characteristics of plants. The lowest indicators of
pesticide content were obtained for common yarrow, where the minimum concentrations of DDT were found in aerial
organs — 18.1 mg/kg, and in the root system — 404.6 mg/kg, and high amounts were investigated in wormwood, which with
DDT content in the soil of the rhizosphere was 1642.8 mg/kg (16,4 MPC), the pesticide accumulated in the aerial organs of
plants at a concentration of 1898.4 mg/kg based on the dry weight of plants, and its root system — 1846.2 mg/kg.

The processes of translocation and transformation of organochlorine pesticides are investigated in the article and and
regularities of distribution of pesticides in the vegetative organs of spring barley were determined. The experiment was
conducted on dark grey podzolized soils in the conditions of the Western Forest-Steppe of Ukraine and showed that
biological accumulation of DDT residues in the vegetative mass of spring barley plants depends not only on biological
features of culture, but also on the initial concentration in rhizosphere soil.

Key word: ecotoxicants, translocation, bioaccumulation, transformation, soil, plants.

ITocTtanoBka npoOaemu. IloTeHuiiHI pU3HKH
BUKOPHCTaHHsS MECTUIM/IIB, XapaKTepHi BUCOKOIO
XIMIYHOIO CTaOUIBHICTIO, 3yMOBJIEHI iX pi3HOOIUHUM
HETaTHBHUM BIUIMBOM HE TUIBKH JUIS 3E€MEIBHHUX
pecypciB, a i IS TBAPHHHOI'O Ta POCIMHHOTO CBITY.
OcHoBHa HeOe3MeKka MECTUIHUIIB IONIATae Yy BXO-
JUKEHHI iX y O10JIOTIYHUN KOJIOO00Ir, y MPOIIECi SIKOT0
BOHH HaJXOIITh B OpraHi3M TBapuH i JroauHu. Hera-
TUBHOMY BIUIMBY IIECTHLHIIB IMiIAIOThCA HacaM-
nepes arpodiToIeHO3u Ta IXHI OCHOBHI KOMITOHEHTH:
IPYHTH CLIbCBKOTOCHOIAPCHKUX YTifb, POCIMHHUIM
MOKpUB, Ha3eMHa Ta IPyHTOBa 0ioTa, BOAHI 00’ €KTH,
30Kpema IpyHTOBI Bomu [3; 4; 10; 11; 13]. Hyxe
BaXXJIUBO CHOTO/IHI aKIEHTYBaTH yBary Ha TOMY, IO
3arpo3y JOBKULIIO CTaHOBIATh HeNmpuaaTHi abo
3a00pOHEH] MECTUIMIN Ta 1HII OTPYTOXIMIKaTH, sKi
HE YTWIi30BaHI Ta 30€piraroTbcsi 3 MOPYIICHHSIM
mpaswi. Came ToMy B Ykpaini mpoOnema 3a0pya-
HEHHSI 3eMeJIb CLIBCHKOIOCTIONaPCHKOT0 MPU3HAYCHHS
3aJIMIIKOBUMH KUIBKOCTAMH NECTULUIIB Ta MUTAHHS
30epeKeHHs] arpoOiOpi3HOMAHITTA ChOTOJHI aKTy-
aJbHI JUIA CYCHIbCTBA.

[Notpamuisitoun 10 IPyHTY, NECTULUIN 3a0pya-
HIOIOTh HOTO TOKCHYHHMHM CIOTYKaMH, NMPUTHIUYIOTh
610JI0T1YHY aKTHBHICTh, MOPOIKYIOTh HEOE3MEKy IS
MOMYJIALIKHOTO CKIaay Oi0lEeHO031B, CIPUYUHIOIOTH
MOSBY MyTallif, [0 MOpYIIye T'€HETHYHY YHCTOTY
BHCOKOIIPOAYKTUBHHUX COPTIB Ta TMOTIpIIye SKICTh
CLIBCHKOT'OCTIONAPCHKOI MPOMyKILii, a BiATaKk 3’sB-
Ns€Thcs Hebeseka IHTOKCUKAIIIT TBApPHH 1 JIFOIHH.

Hai0Oinpir cyTTeBOIO O3HAKOI E€KOOE3NEKH €
pu3uK, K caymHo Bkasye M. O. @pomoB y cBOiX
mpaisix [16], ampke muTaHHS Npo OOpaHHS TOTO 4H
1HIIOTO 3aXONly, Baxkels, MexaHi3My 3a0e3nedeHHs
CKOJIOTiYHOI Oe3MeKH 3aJeKHUTh BiJl KOHKPETHOTO
MPOsIBY, peasizallii YnHHUKA €KOJIOTTYHOTO PU3HKY.

Open C. M. Ta MansoBanuii M. C. 3a3Ha-
YaTh, L0 3a0pyJHEHHS Ta 3aBJaHHA IIKOIH
JIOBKULTIO 1 HEOOXiTHICTh yXBaJEHHS BiAMOBIIHUX
pillieHb Ui MOTr0 3MEHIICHHS BUMArarTh 31HCHUTH
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OIIHKY CTaHy JOBKULIA, a BiATak — 3abe3nedyBaTH
HOro 3axMcT 3 MIHIMaJIBHUMH 3aTpaTaMu. BaxinuBo
HayKOBO OOIPYHTYBaTH MiAXOJH JO 3HIKEHHS DPiBHA
HAKOIMYEHHSI KCCHOOIOTHKIB y MPOAYKTax Xapdy-
BaHHS Ta KOPMax, TOXK HEOOXiTHO 3’SCYBAaTH IIJISIXH
Mirpamii # HaKONWYEHHS KCEHOOIOTHKIB arpoeko-
cucremamu. OTXe, aHali3 EKOJOTIYHOTO PHU3UKY €
OTHHUM 3 e(pEKTUBHUX IHCTPYMEHTIB, SIKUH 00’€qHye
CKOJIOTi4Hi JaHi 3 YIPaBIiHCBKUMHU PillIEHHSIMU.

AHaJi3 ocTaHHIX JocigxeHb i myoOaikamiii.
UYucnenni myOumikarii mpo BHCOKY CTIHKICTh IECTH-
LUJIB Ta iX METa0OMITIB Y JOBKULTI 10 po3naay, o €
BAXJIMBOIO MEPEAyMOBOI  iXHBOI  Mirpamii  3a
npodiseM IpyHTY, a TaKOX y CyMDKHI CEpelOBHIIA
(pocnuHM, TOBITPS, BOAY), IO HEOE3MEYHO s
MPUPOJHUX OIOIEHO3IB 1, BIAMOBIHO, I 30POB’S
JIOJIMHM, CBITYATh MPO Te, 10 MpobieMa, MmoB’si3aHa
i3 3aCTOCYBaHHSM LUX IIONIOTAHTIB, CTAHOBHUTH
3HAYHUI HAyYKOBUH Ta MpaKTUYHUH iHTEpec.

IIporpecuBHmii ab0 perpecUBHUNA PO3BUTOK
arpo0ioreoIeHo3y BH3HAUYA€THCS TpaHchopMmamiero i
Mirpamiero HeOE3NMeYHWX PEUYOBHH, e€Heprii Ta
inpopmarii. [IporpecuBHHf PO3BUTOK XapaKTCpHHUN
HAKOIMMYEHHSIM €KOCHCTEMOIO BHYTPIIIHBOI €Heprii,
30LIBIICHHSAM JOBIOBIYHOCTI Ta HajmidHOCTI [9; 12;
15]. e cynpoBomKyeThcsl 30UTBIICHHAM ajarTalliii-
HUX MOXIIUBOCTEH €KOCHCTeMH a0o0 CTymeHeM ii
enmactuyHocTi. Ciif 3ayBakHUTH, IIO IJISI arpoeKo-
CHCTEMH, $Ka Ma€ BHCOKY BpOXAHHICTH OIHOTO
(mexinpkoX) BUAIB ab0 COPTIB KyJIBTYPHHX POCIHH,
XapakTepHi HHU3bKa HaAIHHICT 1 HE3JaTHICTH [0
TPUBAJOr0 ICHyBaHHS 0€3 MiATPUMKH JIFOAUHOIO.
ToMy A MiIBUIICHHST MOXIIMBOCTI 11 iCHYBaHHS Ta
MOCIIICHHST  (DYHKI[IOHAJIBHOT Heo0-
XiHO 301TBIIYBATH HAIHHICTb.

HaykoBni Boiminekuii B. M., Xuxnsk C. B.,
Hanuyk B. B., Ymkanos B. O. 3a3Ha4atoTh, 110 NpuH-
LUIIOBUM IIPH OIIHIOBaHHI HAKOMTUYYBaJIbHOI Ta TpaHC-

e(pEeKTUBHOCTI
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MOPTYBAJIBHOI  3JaTHOCTI arpOCKOCHUCTEMH  IIOJO
CKOTOKCHKAHTIB € BCTaHOBJICHHS IXHBOI MIiCTKOCTi
CTOCOBHO ITMX PEYOBHH — JIIMIT 3a0pyIHEHHS arpo-
CKOCHCTEMM TIIOJIOTAHTAMM, 3a SKOro IIe He
CIIOCTEPIraroThesl 3MiHH, 3arpO3IMBi A il iCHYBaHHS
ta ¢ysakaionyBanHa [1; 2]. e dynnamenTansHa
BJIACTHUBICTh, SIKA BH3HAYA€ Ty TPAHUYHY KUIBKICTBH
MOJIOTAHTIB, III0 MOXE CTaOUIBHO YTpHUMYyBaTH 0ioTa
eKOCHCTEeMHU 0e3 3MiHH (3a paxXyHOK HaJiHOCTI) CBOIX
OCHOBHUX (yHKHiif (mpupocty Oiomacu, 3MiHH
CKJIaay Tomio). MICTKICTh arpoeKOCHCTEMH MOXKe
CIIyTYBaTH MipOI0 HAJIHHOCTI KOXHOTO KOMIIOHEHTa
arpoeKOCHCTeMH, a TaKOX ITi€] cucteMu 3arayioM. [Ipu
30UIpIIeHH] HaAiMHOCTI HEOOXiTHO 3MEHIIUTH MOX-
JIUBICTh HAKOMUYYBAJIBHUX MPOIIECIB [UIS MTOJIIOTAHTIB
SK OKPEeMHUMH KOMIIOHEHTaMH, TaK 1 BCI€IO
arpoeKOCHCTEMOI0, JUIsl 3a0e3MeyYeHHs] MiHIMalbHO
MOXJIUBOTO MOTPAIUISHHS TOJIIOTAHTIB IO MPOIYKTIiB
XapuyBaHHS JIFO/IeH 1 KOpMY CBICBKHX TBAapHH.

Cnig mam’statd, 1o arpoijaHamadTd — HE
TINBKM Miclle BHPOOHHMIITBA CIIBCHKOIOCIIOAAPCHKOL
MPOAYKIIii, a i Miclle MEUIKaHHS BEIWYe3HOI Kilb-
KOCTI IUKUX TBapUH, POCIHH, IPUOIB Ta IHIINX KUBUX
opraHizMmiB. baraTo 3 HUX IPUCTOCOBAHI A0 ICHYBaHHS
B arpo0ioreoreHo3ax i 3amexarb Big HuX. Jlomiosi
YepB’sSKH, PI3HOMAHITHI KOMaxu Ta IXHI JHYMHKH,
CTBOPIOIOYH XOIH TIiJ 3eMJIeI0, 3a0e3MeUy0Th JOCTYII
MOBITPS 10 KOPEHIB POCIHH, IOMNIMIIYIOUYH BpO-
KaWHICTB.

XKykos O. B. [5] 3ayBaxye, Mo yrpynoBaHHS
TPYHTOBUX 0€3XpeOeTHUX XapakTepHEe BHUCOKHUMH
aJIaTUBHIMM MOXJIMBOCTSMH VISl iICHYBaHHSI B yMO-
Bax XiMIYHOTo 3a0pyJHEHHS CEepeIOBHUINA iCHYBAHHS.
CrifikicTh  KOMIUIEKCIB ~ Me30(payHH  3yMOBIIIOE
MiATPUMaHHS HU3KA CHHEKOJOTTYHUX MOKa3HUKIB Ha
MOCTIHHOMY piBHi, OJU3PKOMY IO PIBHS HPHPOIHUX
yrpynoBasb. Lle 103Bojsie yrpynoBaHHIM I'PyHTOBUX
Oe3xpeOeTHUX  BUKOHYBaTH  CBOi  (QyHKIII B
0ioreoreHo31 HaBiTh 3a JOCUTh BHMCOKOTO CTYICHS
3a0pyHEHHS HAaBKOJIHUIIHBOTO CEPeIOBUIIIA.

HeraTtuBHi BIIIMBH TECTUIMAIB Ha MiKpOOHE
PI3SHOMAHITTS Ta XHUTTEXISUIBHICTD MIKpOOPraHi3MiB
TPYHTY OMMCAIId YMMaJo JocmiaHukiB [5; 10; 13; 14].
Tak, y TpyHTax, 3a0pyIHEHUX IECTHIMIAMH,
CIIOCTEpirayii  iHaKTHUBAI[l0 MIKpPOOpPraHi3MiB, IO
¢biKCYIOTh a30T, 1 OaKkTepid, M0 PO3UMHSIOTH BAKKO-
JOCTYIHI cronyku (ochopy. AHANOTIUHO, SIK TOKa-
3aJM  YHCICHHI JOCHi/KEHHS HAyKOBLIB, JesKi
MECTUIUIN BIUIMBAIM Ha (DEPMEHTATHBHY aKTHBHICTh
IPYHTY, fIKa € O10JIOTIYHUM IHJUKATOPOM POIIOYOCTI
IPYHTiB Ta OIOJOTIYHHUX TIPOIECIB y TIPYHTOBOMY
CepeIOBHUIITI.

HaykoBui 3ayBaXKylOThb, IO BHHSITKOBE 3Ha-
YeHHsI y 3a0pyJHEHHI arpo0ioreoreHo3iB HaJIeKHUTh
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eKOTOKCHKaHTaM. HeoOXiZlHO BpaXxoByBaTH, 1110 arpo-
EKOCHCTEMH MOXYTh OyTH 3a0pyAHEH] MOMOTaHTAMH,
SKI TMOTPAIULIIOTH K 13 MPHPOIHMX, TakK 1 3 aHTPO-
noreHHUX Jpkepen [1; 3; 11]. Ceorogni B miTepartypi
BHOKPEMIIIOIOTh TPH I'PyIH (HaKTOPiB, sIKi BIUIMBAIOTh
Ha PyXOMiCTh 3a0pyIHIOBAUiB y IPyHTax: MOB’A3aHi 3
BJIACTUBOCTSIMH TPYHTIB, 3aJICKHI Bil XapaKTepPUCTUK
3a0py/AHIOBa4iB Ta Ti, L0 BHU3HAYAIOTHCSA KIiMa-
THYHUMH yYMOBaMH. IHTEHCHBHICTh IIKiJJIUBOTO
BIUIMBY MECTUIUY, & OTXKE, i PU3UKU IJIs1 HABKOJIHUIII-
HBOTO CEpeOBHINA 1 Ul JIFOAWHH, 3aJeXaTb Bif
MOEAHAHHS HHU3KM UYMHHUKIB: Ha IIeH mporec,
30KpeMa, BIUIMBAIOTH (i3MKO-XiMidHA (hopMa MOIIO-
TaHTIB (aepo30ii, mapa, YaCTHHKH, COpOOBaHI Ha
pi3HMX MaTepiajax TOIIO), iX CTIHKICTh y MOBKULI
(110 3aJIeKUTH BiJl peakilii cepeoBuIla, TpaHyIOMeT-
PUYHOTO CKJIAIy IPYHTY, YMICTy B HBOMY TyMyCy
TOIIO0) UM TOTOIHO-KJIIMaTHYHI yMOBH (BiTep, TeMIie-
patypa, atmocepHi omamu Tomo). OTOX, MOXHA
CTBEpKyBaTH, L0 Mirpanis 3a0pyAHIOBadiB, sKi
MOTPAIUIAIOTh Y TPYHT, HPU3BOIUTH N0 iX mHepepos-
MOy ¥ 3a TIMOMHOIO TPYHTY, 1 B TOPU30HTAIBHOMY
Hanpsimi. OTxe, IPYHT € CEepelOBHILEM 3arajbHOro
HAKOIMYEHHS 1 MOYaTKOBOIO TOYKOIO IIEPEMIIICHHS
nectTuuiB. KpiM Toro, HaJXomKEHHS TOKCUKAHTIB
JIO POCIIMH arpOE€KOCHCTEMH 3aJICKHTDH BiJl BUIOBUX i
COPTOBHX OCOOJIIMBOCTEH POCIMH, BHECEHHS IIECTHIIH-
JIiB 94M arpoxiMikaTiB TOIIO.

Amnamni3 HayKOBHX Mpalb 0araThbOX YyKpaiHCh-
KHX Ta 3apyOLKHHX HAyKOBIIB CBiIYHTH, IO B
yIpyNoBaHHI opraHi3miB (0ioreHo3i) 3a3Buyail OyBae
JIeKIIbKa TapalielbHAX JIAHIIOTIB JKUBJICHHS, MiXK
SIKUMH MOMJIMBHM B3a€MO3B’SI30K, IO 3a0e3meuye
LITICHICT Ta JUHAMIYHICTH O101ICHO3Y.

Hesiki ¢axiBimi BBaXarwTh, IO Ii JHKepesa
CTBOPIOIOTH BIAMOBIIMHI MONs (Opeosu) 3a0pyqHEHHS
3eMenb. Tak, po3TanryBaHHs Ta KOH(pirypaiis BKasy-
I0Th Ha CTYIiHb HEOE3MEYHOCTI X JKepell. 30KpeMa
B. C. MommuHcekmii, T. B. Byxansceka, A. T JIi-
mHebknid, JK. B. Hakoneuna [12] 3ayBaxkyroTh, 110
NepBUHHE ToJe 3a0pynHEHHS (OpMYyeTbCs Ha
MOBEPXHI IPYHTY BHACIINOK MPSIMOTO HAIXOKCHHS
3a0pyIHIOBAIBHUX PEYOBHMH Bif JpKepena 3a0pya-
HEHHS, [0 3aJISKUTH Bil: 1) po3ranryBaHHs JpKepena
3a0pyAHEHHS;  2) TEXHONOTIYHUX  XapaKTEPUCTHUK
JoKepenia 3a0pyaHEeHHs; 3) arperaTHoro cTaHy, XiMid-
HOi ¢opMmu, (Hi3UKO-XIMIYHMX BIACTHBOCTEH 3a0pyn-
HIOBauiB; 4) IUISIXiB HAJIXOIKCHHA;, S5) METepeosio-
riyHoro pexumy; 6) manamagpTHO-MopdonoriaHoi
CTPYKTYpH 3€Mellb; 7) MPOCTOPOBUX OCOOIMBOCTEH Ta
BHUJIOBOTO CKJIaJy POCIMHHOTO MOKPHBY; &) CTPyK-
TypH IPUPOJOKOPUCTYBAHHS M IIISXiB HAJAXOIKECHHS
3a0pyIHIOBAJIBHUX PEUOBHMH. BropuHHe mone 3abpyn-
HEHHS (OpMyeThCS BHACTINOK TPOIECIB  MiXk-
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TEPUTOPIATBHOTO Ta MIKKOMIIOHEHTHOTO MEPepo3Io-
Ty  3a0pyAHIOBAJIBHUX  pPEUOBHH  (MEXaHIYHOI,
¢izuko-xiMiyHoi, OioreHHoi Mirpamii) Ta iXHBOI
aKyMyJIsILii y IpUPOJHUX KOMIIOHEHTaX, HacaMIepe[
y 6i0Ti Ta y rpyHTax [12].

OTxe, MOXINBI OOCSITH 4YH IHTEHCHUBHICTH
HaJXOIUKCHHS EKOTOKCHKAHTIB BiJl JOKepen Imiisi-
raloTh HAYKOBO OOTPYHTOBAaHOMY HOPMYBAHHIO.

IlocranoBka 3aBaanHs. Hamie 3aBgaHHs —
OIIIHUTH CYyYacHWH cTaH 3a0pyIHEHHS POCIUHHOTO
MIOKPUBY arpoeKOCHCTEM 3aJIMIIKOBUMH KUIBKOCTSIMU
MECTHUIIM/IIB, TOAATKOBO MpOaHali3yBaBIIH (iTOIEHO3
Ta MPUCTOCYBAHHS POCIUH N0 3a0pyJHEHUX TEPUTO-
piif HAaBKOJIO CKJIaiB.

[ectumumym 3acTOCOBYIOTH y MeXax arpoeko-
CHCTEM, L0 B YMOBaX pETiOHIB arpapHOro CIpsIMY-
BaHHA 3aiiMaroTh Benwki miomr. Tomy mpobiema
MOUIMPEHHS BUCOKOTOKCHYHUX PEYOBHH Ha 3HAUYHHUX
TEPUTOPIAX CIHPUUYUHIOE ICTOTHI €KOJIOTIYHI PU3HUKH
(OB’s13aH1 3 MOPYIIEHHSIM CTaHy JOBKIJUIA); PU3UKU
JUI 310poB’s (IIOB’s3aHi 3 BIJIMBOM Ha 3[0POB’S
Jrozeil); pU3HKU JUIA SIKOCTI HMPOAYKTIB (TIOB’s3aHi 3
IMOBIPHUM TOTPAIUITHHAM TOKCHUYHHMX PEYOBHH Y
XapuoBi MPOAYKTH); iHIII BUAU PH3HKIB.

Bukiaa ocHOBHOro martepianay. AHanii3 eko-
JIOTIYHHUX AaCMEKTiB y Mpoleci 3IifiCHeHHS arpoexo-
JIOTIYHOTO MOHITOPUHTY Ha TEpUTOPii pPO3MIIIEHHS
CXOBHIIA Ul THMYACOBOTO 30€piraHHs HEMPUIATHUX
70 3aCTOCYBaHHS MECTUIMIIB Ha JOCIiIKyBaHii
TEpUTOpPii CBIAYUTH HPO IOCUTH BHUCOKY OLIHKY
MOTEHI[IHHOTO EeKOJIOTIYHOTO PHU3HKY (32 paxyHOK
3arpo3u 3a0pyIHEHHS IOBKULISA, 30KpeMa IPyHTY Ta
POCITMHHOCT1).

Y nmonepenHix mpamsx [6—8] Mu omucanm
cepilo3HiCTh MpobiaeMu 3a0pyIHEHHS IPYHTIB XJIOp-
OpPraHiYHUMH HECTHIUIAMHU Ta JOCHIJWIN BHJIOBUI
ckJana (iToleHO3y TePUTOPIN, MPUIIETIIUX JI0 CKIAJliB
arpoxiMikaTiB.

CTOCOBHO Ha3eMHHX C€KOCHUCTEM, 30KpeMa
JYYHHUX €KOCHCTEM 1 arporeHo3iB, MECTUIUAN Y poc-
JUHHA HAIXOIATh YHACTIJOK IOBEPXHEBOI aIcopOmii
JIUCTAM 1 cTebNIaMHM, a TaKOX IOTIMHAHHSA KOPEHEBOO
cucremoro. ToX € Ba OCHOBHI THUIIM HAaJIXOKCHHS
PEUYOBHH JI0 POCIHH: I03aKOPEHEBUIl 1 KOpEHEBUI.

PocnunHi 3pasku aHamizyBaimu y JIbBiBCBKOMY
00JIACHOMY J€PKaBHOMY IPOEKTHO-TEXHOJIOTTYHOMY
LEHTPI OXOPOHHM POIIOYOCTI TPYHTIB 1 SKOCTI
npoxykuii «O6aaepxpoaodicTs» (Tenep JIbBiBChKa
¢inig 1Y «lepXrpyHTOXOpOHAY).

3a HallUMH CHOCTEPEKCHHSAMH Y CTPYKTYpi
POCIMHHHMX YTPYIOBaHb TCPUTOPiH, MPUIIETTIHX A0
CKJIa/IiB  arpoxiMikaTiB, HasBHI SK TOKCHKOTO-
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JICpaHTHi, TaK 1 YyTIMBi 10 TOKCHYHOT'O BIUIMBY BUIU
pocnuH. 3a3BuYail KOMIUIEKC Pi3HHX TOKCHKAHTIB Ha
IUX TEPUTOPLSIX Mae€ HEpPIBHOMIpHUHM po3momin y
IpyHTi. BimokpemMuTn BIUIMB NEBHOIO Ipenapary B
MOJBOBUX YMOBAaX IOJiKOMIOHEHTHOT'O 3a0pyIHEHHS
IPYHTY 3a3BHYail He BAAETHCS. MOXHA JIHIIE OIIHUTH
CHHEpPTiuHy pPEaKIil0 POCIMH Ha IUTICHUN KOMILICKC
3a0pyqHIOBAJIBHUX PECUOBMH, HASBHUX Y IPYHTI, Ha
PI3HHX CTafisX (YHKIIOHYBaHHS PyIEpPaIbHOTO YH
KyJIBTYPHOT'0 arpo0ioneHo3y.

Jis BUSIBIIGHHS 3MiH Y POCIMHHOMY YIpyIIO-
BaHHI 3 BIIIAJICHHSAM Bifl CHILEHTPY 3a0pyIHEHHS MU
MOJUTHITA TEPUTOPII0 HABKOJO CKJIAJICBKOTO MPHUMi-
meHHs paxgiycoMm 50 M yMoBHO Ha 12 cekTopiB
(mochimHUX MINSHOK), PO3MINIEHUWX Y TMiBJICHHOMY,
MiBHIYHOMY, CXiHOMY Ta 3aXiJHOMY HaIlpAMKax Ha
BizcTaHsx 1-50 M Bin mpuMileHHS cKIaay. Y Mexkax
KOXKHOTO CEKTOpY 3aKyiafaiu 1o 3—4 o0IiKOBI paMKH.

PocnuHHe yrpynoBaHHs JOCHIPKYBaHOI TepH-
Topii mpeacrarieHe 21 BUAOM JUKOPOCIHX POCIHH.
BusiBiieHo, 110 3 BiIalieHHsM BijJ JuKepena 3a0py-
HEHHS Yy BCIX HampsMax 3O0UIBIIYIOTBCS TyCTOTa
POCIMHHOTO IOKPUBY Ta BHAOBA HACHUYCHICTh
pociuHHOrO yrpymnoBaHHs. [lopiBHSHHS 0O0JIIKOBHX
JUISHOK 32 KUTBKICTIO BHJIIB Ta TYCTOTOK POCIMHHOTO
MOKPUBY Ha pIi3HIM BifcTaHi Bix Ipkepena 3abpyn-
HEHHsI TPOTSATOM JOCHITHHX POKIB IIOKa3auo, IIo
3a0pyAHEHA TEPUTOPIs TTOCTYIIOBO 3POCTAE.

Jyis BUSBICHHA Y CTPYKTYpi (iTOlEHO3Y,
c(OpMOBAHOTO B YMOBaxX BHCOKOT'O IECTHIIMIHOTO
HABaHTXEHHsS IPYHTY B MeEXax 30HH CKJIaxy
OTPYTOXIMiKaTiB y MUHYJIOMY JKOBKIBCBKOTO pailoHy
JIbBiBCBKOI 00MacTi, AMKOPOCIWX BHUJIB POCIHH 3
BHCOKOIO 3/IaTHICTIO 10 ¢iToekcTpakiii Ta diromer-
panmamii TOKCHMKaHTIB, BH3HAYalId 3aJIMIIKOBI KiJb-
KOCTI  CTIMKMX OpraHiyHuX 3a0pyIgHIOBadiB y
TKaHMHaX POCIWH Ta pusochepHomy TpyHTI. Ha
OCHOBI OTPHMaHUX JaHUX IIPO CTYIiHb XiIMIYHOL
Jerpajaii IpyHTOBOI'O IIOKPUBY HABKOJIO CKJIAJCh-
KOTO TPHUMILICHHS Ui JOCTiKEHHS BigiOpainu
POCIMHH 3 MOUISHOK 13 MaKCHUMAJIbHUMH PIBHIMHU
3a0pynnenHs JAT.

OmHuM 13 OCHOBHUX IIOKA3HUKIB 3MaTHOCTI
pociuH 70  ¢iToeKCTpakiii 3abpyAHIOBaviB 13
3a0pyIHEHUX IPYHTIB € KoedillieHT TpaHCIoKaiii
(K;), sxuif xapakTepusye IHTEHCHUBHICTh IIpOLECY
Iepexoqy TOKCHKAHTIB 3 IiA3eMHOI y HaI3eMHY
qacTHHY pociuH. lle Oe3po3MipHa BeNHUYHHA, IO
BH3HAYAETHCSA SK CIIBBIIHOLICHHS BMICTY MIECTHITU/IIB
y HaJ3eMHUX OpraHax pOCIMH 0 iX BMICTy y Kope-
HeBill cucteMi. AMepukaHchkuil yueHuit J[x. BaiiT
BBaXXa€, MIO MPH 3HAYECHHSAX IbOro koedimieHTa =1
POCIMHH MAalOTh BHCOKY 3IaTHICTh IEpeMilllyBaTH



Poznin 1

TOKCHKAHTH 13 KOPEHEBOI Y HaJ3eMHy YaCTHHY Ta €
MEPCTIEKTUBHUMU JUISI BUKOPUCTAHHS Y TEXHOJOTISIX
¢iToexcrpaxmii [18].

JAns  pocnMH  KOXKHOTO BHAY BH3HAYaH
3aJIUIIKOBI KIJIBKOCTI XJIOPOPTaHIYHUX TECTUIUIIB
OKpEeMO y HaJ[3¢MHHX OpraHax POCIHH i iX KOpeHeBii
cucremi Ta pO3paxoByBaJIu Koe(ilieHT
OionakonnueHHss Kg  (CHIBBiAHOIIEHHS  BMICTy

MIECTHUIIM/IIB Y POCIIHHI JIO iX BMICTY Y pu3ochepHOMY
IPYHTi) Ta Koe(illieHT TpaHCIOKalii TOKCUKAHTIB K
(CTIiBBiTHOIIEHHS BMICTy NECTHLHIIB y HaA3eMHIN
YAaCTHHI 10 BMICTY Y KOpPEHEBii cuCTeMi pOCIHH).
Cepen HaBeIeHHMX IIOKAa3HUKIB OOMpanmu KpuTepil
¢itopemeialiiiHOi CIPOMOXKHOCTI JUI JTUKOPOCITHX
BUIIB pociuH. [laHi po3paxyHKIB MPEICTaBICHO B
Tadm. 1.

Tabnuys 1

BionakonuuenHns ta Tpanciaokanis JAT nukopocaumu BuIaMu pocjaiuH
(Y nepepaxyHKy Ha a0COIIOTHO CyXy Macy pOCJIMH)

— BwMict cymu i30MepiB Ta MeTaGO:]'IlTlB JJT, mxr/kr Kzizgzi);?;HT K, koeditient
HaJ3E€MHI KOpEHEBa ) TpaHCIOKAITii
TPYHT pusochepH opranu cucreMa HCHHA
Mok 1642,8+4.9 1898,4+2.4 1846,2+2.7 1,14 1,03
3BUYAUHUU
Kym:0a6a 2174,4+9,7 1661,6+1,9 2600,2+4,6 0,98 0,64
JIKapchKa
Tononir 1576,4+2,7 620,2+0,8 1365,6+1,7 0,63 0,45
BY3LKOJIMCTUUN
Jlomyx Benukuii 1627,3+3,2 195,3+0,7 1204,2+2,4 0,43 0,16
Pizak 3BuuaiHuii 1864,2+4,2 225,4+0,9 930,1+1,3 0,31 0,24
[Mupiii moB3yunit 1637,5+2,7 51,0+0,3 538,5+£2,0 0,18 0,09
Hepesilt 1921,643,1 18,1+0,2 404,6+1,8 0,11 0,04
3BUYAUHUU
TJIK 100 ; ;
PezynpraT  mOCHiUKEHB — IOKaszalM, IO  POCIHMH IONHMHY 3BHYATHOro, Kynb0aOH JiKapchKoi i

JKOPOCITI BUJM POCIIHH, TOJEPAHTHI 10 TOKCHYHOTO
BIUIMBY NECTHLHUIIB, 3JaTHI aKTUBHO HAKONHYYBATH
JJAT y TkaHWHAX CBOIX HAQJA3EMHHX 1 TMiI3eMHHUX
opraHiB. [lepeBakHO HOCHimKyBaHi OaraTtopiuHi Iu-
KOpOCIi pocnuHU 37aTHI A0 HakomwueHHs /(T ta
{foro MeTaboNiTiB y 3HAYHO OUTBIIMX KUIBKOCTAX Y
TKaHMHAX KOPEHIB TOpPIBHAHO 3  HAA3EMHHMHU
opraHaMu. BUHSATOK CTaHOBHB TIOJMH 3BUYANHUM,
sxkuit 3a BMicTy AT y rpyHTI pusocdepH y KiIbKOCTi
1642,8 mkr/kr (16,4 I'IK) HakonmuuyBaB MECTUIM] Y
HAJ3€MHHX OpraHax pOCIMH Yy  KOHIIEHTparii
1898,4 MKI/KT y mepepaxyHKy Ha CyXy Macy pOCIHH,
a floro xopeHeBa cucrema — 1846,2 Mxr/kr. Haitamk4i
MOKAa3HUKH BMICTYy TECTHIMIIB OTPUMAHO UL
JIEpEeBil0 3BUYAMHOTO, /¢ MiHIMalbHI KOHIIEHTpAIii
JJIT 3HaiineHo B Hajm3eMHUX opranax — 18,1 MKr/kr, a
y KopeHeBiii cucteMi — 404,6 MKI/KT.

Po3paxyHkH mMokazajau TICHUH KOPEIATUBHUI
3B’s130Kk M BMicToM /AT y pusochepHoMy IpyHTI i
opranax pociuHu. HaiiBuiili moka3HUKA KOeQiIlieHTIB
TpaHcJOKallii Ta OiOHAKOMUYEHHS BHSBICHO JUIS
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TOHKOHOTa BY3bKOJIHUCTOro. Tak, koediuieHT OioHa-
KONMHWYEHHS OyB MaKCUMaJbHUM ISl TOJUHY 3BH-
qaifHoro i cranoBuB 1,14, mpu oMy KoedimieHT
TpaHCIIOKallii i 1poro Bumy crtanoBuB 1,03. Taxi

MOKAa3HUKH CBi4aTh NP0 BHUCOKY I1HTEHCHBHICTb
nornuHanHs T 1uM BUAOM pOCIHH.
Bucoki 3HaueHHs KoedilieHTiB  OioHaKO-

MUYEHHsS. 1 TpaHCJIOKallii BHSBICHO Uil Kyan0abu
mikapcbkoi (0,98 1 0,64) 1 17 TOHKOHOTa BY3BKO-
sucroro (0,63 1 0,45). Lle miaTBepmXye NPHUITYILICHHS,
mo KoedilieHTH OIOHAKONMWYEHHS JIUKOPOCIHX
pociuH 1epe0yBalOTh Yy TICHOMY KOPEISTHBHOMY
3B’S3Ky 3 KoedillieHTaMH  TpaHCIIOKalii, Xoda
OCTaHHI{ HE MOBHOIO MIpOI0 3aJICKHUTh BiJl CTYHCHS
3a0pynnenHs 1pynty JJIT. Hampuxian, BUHSATKOM
Oylla poCIMHA JIOMyXa BEIMKOTo, Ji¢ TIpU BMICTI B
pusocthepromy rpynti AT Ha piBHI 1627,3 MKI/KT
KoedilieHT TpaHCIOKAIlii A7 1€l POCIUHUA CTAaHOBUB
0,16. Tak, mnst pociuH JOMyXa BEJIUKOrO, pizaka
3BHYAWHOTO, MUPII0 MOB3YYOro i JepEeBil0 3BUYANHOTIO
OyIM HEBHCOKMMH MOKa3HUKH Koe(illieHTiB OioHa-
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konmueHHs (0,43, 0,31, 0,18 1 0,11) i Tpancmokaii
(0,16, 0,24, 0,09 i 0,04). OTpumani pe3ynbTaTH
MiATBEPIKYIOTh HASBHICTH INEBHOTO (hi3i0NOridHOro
0ap’epy, a caMme aKTHBi3allii KOMIIJIEKCY 3aXHCHHUX
MeXaHi3MiB POCIMHHOTO OpraHi3My, CIIpSIMOBaHHUX Ha
MpU3YNIMHEHHS TIpoIecy Mirpamii TOKCHKAHTIB 3
IPYHTY.

OcHOBHOWO ~ (PITONPONYKIIHHOW  (YHKIIIEH
IPYHTY € CTBOPEHHS HEOOXIIHUX YMOB, siKi O 3a0e3-
MeYyBajl HAJIGKHE MPOXOIPKEHHsSI IpOLECY OHTO-
TeHe3y KyJIbTYpHHX PpOCIHH, a SK HaclioK
oJlep>KaHHS SKICHOI POIYKIIii.

ToMy 3 MeETOIO IOCHIPKCHHS MOXIJIUBOCTEH
eKCTpaKuii, TpaHcnokamii i TpaHcdopMariii XJopop-
TaHIYHUX TECTULIUJIB Ta BCTAHOBJICHHSA 3aKOHOMIip-
HOCTEH PpO3MOALTY XJIOPOPraHiYHUX MECTUIHIIB Y
BEreTATUBHUX OpraHax sIMEHIO SIpOro IIpoaHa-
Ji30BaHO KOPEHEBY CHCTEMY, HAJ3eMHY YacTHHY Ta
36pHO KYJBTYpH Ha BMICT 3QJIMIIKOBHX KiTBKOCTEH
XJIOPOPTaHIYHUX MECTUIH/IIB.

YMICT XJIOpOpPraHi4HUX HECTHUIMIIB Y Bere-
TaTUBHHUX OpraHax s[IMEHI0  Aporo  (KOpeHsXx,
HaJ3eMHIM BereTaTUBHIl Maci, 3epHi) IPeICTaBICHO B
Tabm. 2.

Tabauys 2

Haxonu4yennst Ta tpanciaoxaunis /T y diomaci sumeHio siporo
MKTI/KT (Y mepepaxyHKy Ha a0COJTIOTHO CyXy Pe4OBHHY)

Cymapnuii Bmict JI/IT Ta Hioro MeTaboiTiB, MKI/KT Ks,

Pix Koe]iIlieHT K., koedimieHT

. IpyHT KOpeHeBa HaJ3eMHa )
AOCTKCHHA 3€pHO GioHaxomnu- TpaHCJIOKa11

puzochepu cucremMa YJacTHUHA qeHHS

Ieprumit 215,8+3,7 147,4+2.9 126,242,3 101,4+1,6 0,63 0,85
Jpyruit 201,7+4,1 122,142,0 98,6+1,8 61,25+1,3 0,54 0,80
Tperiii 193,4+1,8 106,5+1,7 68,1£1,85 25,5+0,9 0,45 0,63

PesynpraTi  mOCHi[DKEHb MOKa3zand  (AWMB.  IIyeThes 3 HAOYTTAM (i3ioioriyHOI 3pijiocTi, KOJIK

Tabi. 2), mo 6ionorivHe HakonudeHHs 3amuikiB 1T
y BETeTaTUBHIN Maci POCIIMH SYMEHIO SPOTO 3aJICKHUTh
HE TUIBKH Bif Ol0JOTiYHUX OCOONHMBOCTEH KYNbTYpH,
a ¥ Big BUXITHOI KOHIEHTpamii y puzochepHomy
IpyHTi. Haiibinpma yacTka XJIOPOpraHidYHMX IECTH-
IUIIB 30cepe/keHa B KOpeHsX (Y BCiX BapiaHTax
nocniny), HaiiMeHma — B 3epHi. [lpu BMmicTi B
pusocthepuomy rtpynti JAT Ha piBHI 215,8 MKI/KT
(2,2 TJK) nakomuuyBaBcsi HMECTUIMI Yy KOPEHEBiit
cucremi — 147,4 MKI/KT y TiepepaxyHKy Ha CyXy Macy
pOCIMH, a B HAA3EMHHUX OpraHax pOCIHH Yy
KoHIeHTpamii 126,2 Mxr/kr. HaiiHMkui TOKa3HUKH
BMICTY MECTUIUAIB OTPUMAHO Ha TpeTiH pik
nocinimkenHs, npu BMmicti JJIT y rpyHTi pusochepu y
kimpkocti 1934 mxr/kr (1,9 T/IK), ne MiHiMasbHi
koHueHtpauii /1T 3naiineHo B 3epHi — 25,5 MKI/KT, y
HaJ3eMHHUX opraHax — 68,1 MKI/Kr, a y KOpeHeBid
cucTemi 106,5 mxr/kr. OTpuMaHi pe3ynbTaTH
HiATBEPKYIOTh HASBHICTH INEBHOTO (hi3i0NOriqHOro
0ap’epy B KOpEHEBiil cucTeMi pOCIHH MO0 HAKOIH-
YEeHHsI Ta MIrpallii TOKCHKaHTIB 3 TPYHTY JI0 POCIIHH.
Pe3ynpTaTi HaBeAEGHUX TaHUX CBiqYaTh MO TE,
110 BMICT XJIOPOPTaHIYHUX MECTUIUIIB 3MEHITYETHCS
y psni: migzeMHa (pakuis>TeHepaTHBHA (Qpakifiss>™
BereratuBHa ¢pakmis ¢iromacu. SKiCTh HACIHHA —
HaBaUIMBIMUi ¢dakTop ypokaifHOCTI, TOMy IO
HaciHHS € HOCieM O10JOriYHHX 1 TOCHOAAPCHKUX
BIacTuBOCTeH pociuum [16]. Po3BUTOK 3epHa 3aBep-
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HAacTae TOBHA CTUTJICTh 1 36pHO 37aTHE BUKOHYBATH
¢yHKIIT HAaciHHS, HpH LbOMY HaOyBae BHCOKHX
TEXHOJOTIYHUX SIKOCTEH.

Tak, i3 TOCTYIOBUM 3MEHIIEHHSM CYMapHOTO
Bmicty JJIT Ta iioro merabomiTiB, KoedillieHT
OloHakonmuYeHHsI 3HWXKYyeTbea (y mexax 0,63-0,45),
IO CBIMYHTH PO MpPSIMY KOPEISTHBHY 3aJEXKHICTh
MK BMICTOM TOKCHKaHTa Yy TIpyHTI Ta Horo
HaJXOILKEHHAM 110 pociuH. KoediieHT TpaHcmokaiii
3HIDKYEThCSI 32 MiHiManpHOro  Bmicty  JAT
(193,4 Mxr/KT) Y pH30ChEpHOMY IPYHTI, SIK BHIHO 3
Tabmuni, y mexax 0,85-0,63. YV Ttakomy pasi npu
3MEHIICHHI TOKCHYHOI Jii MeCTHIMAY aKTUBHIIIe
CIpalboBye 3axucHa (yHKIliS KOPEHEBOI CHUCTEMH,
IO CIpHsi€ 3MEHIICHHIO HAaAXOKEHHS 3aJIMIIKIB
JAT y Han3eMHy 4acTUHY SIUMEHIO.

Ile miaTBepmXye NpUIyIIEeHHS, W0 Koedi-
1mieHTH OiOHAKONMWYEHHs TMepe0yBalTh Y TICHOMY
KOpPENITUBHOMY 3B’S3Ky 3 Koe(illieHTaMH TpaHC-
JIOKAIlil, X0ua OCTaHHill He IOBHOIO MipOIO 3aJICKUTh
BiJ cTyneHs 3abpyanenns rpynty JAT.

BucnoBku. [lukopocii BUAM POCIUH, Toje-
pPaHTHI 10 TOKCHYHOIO BIUIMBY MECTULUIIB, 3AaTHi
aktuBHO HakonuuyBatu JJT y TkaHuHax CcBOiX
HaJ3eMHHUX 1 Mifg3eMHuX opradiB. [Ipumuomy mepe-
BOXHO  JIOCTI/KYyBaHI  OaraTopiyHi  JHUKOPOCIi
pociuaM 3aaTHi A0 HakomumyenHs [JIT Ta iioro



Poznin 1

METa0ONITIB Yy 3HAYHO OUIBIIMX KIUTBKOCTAX Y
TKaHUHAX KOPCHIB MOPIBHAHO 3 HAJI3€MHHMH Opra-
Hamu. OTpuUMaHi pe3ylbTaTd MiATBEPKYIOTH HasB-
HICTh HEBHOrO (izionoriyHoro 6ap’epy B KOpeHeBii
CHUCTEMI POCIIMH WIOAO0 HAaKOMWYEeHHs Ta Mirpamii
TOKCHUKAHTIB 3 IPyHTY J0 POCIIHH.

Po3paxyHkM TOKa3aJM TICHUH KOpeNsAiiHUN
3’5130k Mik BMictoM IJIT y pusochepHomy rpyHTi
Ta opraHax pociuHHM. HalBuIi MOKa3HUKH Koedi-
LI€HTIB TpaHCIIOKAIll Ta OlIOHAKOMUYEHHS BHUSBJICHO
JUISL POCIMH HOJNHMHY 3BHYAaMHOrO, Kylb0alH JiKapch-
Kol 1 TOHKOHOTa BY3bKOJUCTOro. Tak, KoedimieHT
0ioHaKONMWYEeHHS OyB MAaKCHMAaJbHUM IS MOJHHY
3BHYaWHOrO i craHOBUB 1,14, mpu nboMy KoedimieHT
TpaHCIoKalii s 1poro Buxy yreopus 1,03. Taxi
MOKAa3HUKH CBi4aTh NP0 BHUCOKY I1HTEHCHBHICTb
nornuHanHs T 1M BUAOM pOCIIHH.

Crnin BpaxyBaTH, IO OUIBIIICTH JOCIHIKY-
BaHUX BHUJIB HAJICKUTh 1O OaraTopiyHUX POCIHUH,
3MATHUX HAKOMWYyBaTW 3Ha4Hi kimbkocti HJIT Ta
iforo MeTaboliTiB y TKaHUHAX KOpeHiB. lle cBimunTh
PO MOXIIMBICTh 3aCTOCYBaHHS TaKHX BHIIB SK
¢iTocTabii3aToOpiB CTIHKUX OpPraHIYHUX 3a0pyIHIO-
BauiB y TIpyHTI s 3amnobiraHHs MirpaniiiHuM
MIPOLIECaM.

Hanxomxenns HAJIT Ta iioro merabomiTiB 3
IPYHTY y POCIMHHM SUMEHIO SIPOrO JOCIHiKYBaHOL
TEpUTOpii, MpoLIeCH IiX HAKONMMYEHHS Ta TpaHC-
¢dbopmariii y TKaHMHAX 3ajieKaTh BiJ BUXIIHOI KOH-
HeHTpawii y pu3ocdepHOMy IPyHTI, HasBHOCTI (iTo-
TOKCUYHUX PEYOBHMH, a TaKOXK BiJ OloJOri4HUX
0cO0JIMBOCTEH KYJIBTYpH.
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Onyskovets M., Panas N., Lopotych N., Ivankiv M., Salamakha I. Heat shock proteins as biomarkers of fish
pollution

Heat Shock Proteins (HSP) belong to the natural biomarkers, which are important indicators for animal diseases
diagnostics and / or instrument of analyzing the effects on organism of the habitat deteriorating factors. The contamination
of water by heavy metals has adverse effect on fish organism. Even in a small quantity, such heavy metal as lead is very
dangerous. The analysis of toxic effects of the lead ions on the level of expression of such heat shock proteins as HSP60,
HSP70 and HSC70 family in leukocytes, liver, brain and gills of the scaly carp was the main goal of our investigation.

During 96 hours the fish were kept in the aqueous environment of a tank which additionally was supplemented
with Pb (CH;COO),. The control group of fish was maintained for the similar period of time under the same conditions,
without lead acetate supplementation.

Concentration of HSP60, HSP70 was determinated by the dot-blot-analysis due to application of monoclonal
antibodies against heat shock proteins SAB4501464 (Sigma, USA), [SAS] (ab2787) (Abcam, USA) and [1B5] (ab19136)
(Abcam, USA). Detection of immune complexes was performed by using the commercial substrate solution for alkaline
phosphatase - CDP-Star (Tropix, UK). Visualization was done by using X-ray film ECL HyperFilm (Amersham, USA) and
a kit for films developing (Kodak). The images were processed using the software package GelPro (Version 3.1, USA).

The significant dose-depended increase (p<0,001) in all experimental groups of HSP60 and HSP70 concentrations
in leukocytes, liver, gill and brain has been detected, applying dot-blot analysis. At the same time, significant changes in
expression of HSC70 protein have not been established. It is the evidence that stress-proteins are the sensitive markers of
toxic effects of excessive concentration of lead.

Key words: heat shock proteins, HSP60, HSP70, HSC70, dot-blot analysis, scaly carp, biomarkers, heavy metal,
lead.

Onuckoseus M., Ilanac H., Jlonoruy H., IBankis M., Canamaxa 1. Biiiku Tensioporo moky sik 6iomapkepu
3a0pyaHeHHs puO

binku Terosoro moky (Heat Shock Proteins — HSP) nanexars no npupoaHux GiomapkepiB, i BU3HAUEHHS iX
KiJIBKOCTI Y TKaHMHAX ab0 KIITHHAX CTAa€ OMHIEI0 3 I[iJIel MIarHOCTHUKH MOIIMPEHHUX 3aXBOPIOBaHb TBAPHH Ta/ab0 aHai3y
BIUIMBY YHHHHUKIB, 110 IOPYIIYIOTh IPUPOJIHE CEPEIOBUILE ICHYBaHHS. [ mociimkeHs 00paHo HaMMOIUPEHilli IPOTeTHU
TEIUTIOBOT'O IIOKY, SIKi BIIHOCATH 10 POJMHHU OUIKIB 3 MoeKyssipHoto Macoro 60 Ta 70 k/la (HSP60 i HSP70). AxryanbHicTh
TaKUX JOCHTIPKEHb BU3HAYA€ThCS 3HAUHOIO MIpOIO 3pOCTAHHSAM AHTPONOIEHHOIO BIUIMBY HA HMPUPOJHI BOLOWMM, A€ JUIs
puo, K KiHLIEBOI JIAHKK TPOQIUHOro JIAHIIIOTa, ICHYE 3HaYHa TOKCHKOJIOTiYHA 3arpo3a. [IpoaHanizoBaHO TOKCHUYHUI BILUIKB
ioniB ITmomOymy Ha piBeHb excmpecii HSP60, HSP70 ta HSC70 y nelikonuTax, mediHmi, Mo3Ky Ta 3s0pax Kopoma
JIyCKaToro.

3a 101noMoror J0T-0J10T-aHajIi3y BUABIEHO KOHIIEHTpaLiliHO 3a1exHe 3pocTanHd (p<0,001) Bmicty HSP60 i HSP70
3a [ii BCIX JIOCHIJDKYBaHMX KOHIIGHTpAIiil Bakkoro meraiy. Y jelikouurtax kopomna Bmict HSP60 i HSP70 makcumanbHO
3pic y 15 1 98 pa3iB BiANOBIHO MOPIBHAHO 3 KOHTposeM. HaliBumuii piBeHs excrpecii ux OUIKiB 3a(hikCOBaHO y MEUiHL
pu6. Crainosi kinbkocti HSP70 BusiBieHo y 3510pax pud koHTpoabHOI Ipyny, 2 I'JIK IlnroMOymMy HE 3yMOBIIIOBAIN iCTOTHUX
3MiH Y BMICTI IOCHiIKyBaHUX OUIKiB, ToAil sk 5 1 50 I'JIK cripuunHsIM 3pocTaHHs A0CTIPKYBAaHUX ITOKa3HUKIB Maibke y 5 1
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Poznin 1

15 paziB g HSP60 T1a y 107 1 144 pasu ans HSP70. Bonnowyac y mo3ky edext npu aii [LntomOymy He OyB Takum

BUPpAXKCHUM l'IOpiBHHHO 3 HaBCICHMMU BUIIIC OpTraHaMU.

Ha miacraBi oTpuMaHUX AaHUX BUCYHYTO HPUITYLIEHHS IIPO HAsIBHICTb KOPENALIl MDK CTAaHOM LIJIOrO OpraHismy i

BMICTOM OUJIKiB TEILUIOBOI'O LIOKY.

OTxe, OTpUMaHi JjaHi cBiYaTh PO MOXKJIIMBICTh BUKOPUCTAHHS CTPEC-OUIKIB SIK YYTIMBHUX MapKepiB y peakiii Ha

TOKCHYHHH BIUIMB BaXKKHX MCTAIB.

Kurouosi ciioBa: 6uiku teroBoro moky, HSP60, HSP70, HSC70, nor-6iot aHani3, kopor JiyckaTHii, OiomMapkep,

BaXKki Metanu, [mromOym.

Problem setting. Nowadays, most aquatic
biota is exposed to moderate and chronic multifactor
pollution and adverse effects on these ecosystems are
difficult to assess. Pollution caused by heavy metals
represents one of the major factors of environmental
stress in aquatic environments [2; 5].

That is why, during the last years, substantial
efforts have focus on development of sensitive
biomarkers for ecological risk assessment. Deve-
lopment of modern methods of aquatic biological
resources quality estimation contributes to sorting out
the problems of conservation and restoration of
industrial fish populations in the natural environment
[1].

By now, it is clearly established that bio-
markers are biological parameters measuring
alterations in behaviors, physiology, biochemistry,
cell integrity, genomic structure and expression. Many
researchers have focused their efforts to develop and
apply biomarkers in ecotoxicology and, now, there is
a consensus to consider that they provide useful
informations in the ecological risk assessment [8; 15].

Heat shock proteins have been evidenced by
Tissiéres et al. (1974) in salivary glands of the Diptera
Drosophila melanogaster submitted to heat shock in
laboratory conditions. The name of heat shock
proteins proposed at that time has been conserved
even if it has been further demonstrated that these
proteins are drastically induced after different
physical and chemical treatments, especially those
that denature proteins [5; 6; 10].

The induction of HSP in cells of organisms
exposed to stress represents a rapid and highly
conserved response to proteotoxic insult. As this
ubiquitous response, observed in all organisms studied
from bacteria to human, can be induced by
pathophysiological and environmental stresses [11;
13], it has been proposed to consider HSP induction
as a biomarker tool for the early detection of
environmental changes and ecological risks in aquatic
biota [7; 8]

The impact of lead on concentration of HSP in
fish tissues has not been studied enough. Such studies
are extremely relevant and necessary for assessing the
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health status of fish during monitoring of aquatic
biocenoses [16].

The analysis of toxic effects of lead on the
level of expression of heat shock proteins with
molecular weight 60 and 70 kDa was the main goal of
our investigation. The last group of proteins includes
HSP70, induced by stress factors, as well as HSC70,
constitutively expressed by cells.

Presenting main material. During 96 hours
the fish were kept in the aqueous environment of a
tank which additionally was supplemented with Pb
(CH3;COO),. The control group of fish was
maintained for the similar period of time under the
same conditions, without lead acetate supple-
mentation. The tanks with oxygenated, running water
were maintained at temperature of 18-20 C.

The blood was sampled by Pasteur pipette from
the heart of fish. The tissues of liver, brain and gills
were removed from the fish and washed by
physiological saline solution. The samples were
frozen in liquid nitrogen and stored until the
laboratory treatment. All experimental procedures
with animals were conducted in accordance with the
European Convention for Animal Care.

Concentration of HSP60, HSP70 was deter-
minated by the dot-blot-analysis due to application of
monoclonal antibodies against heat shock proteins
SAB4501464 (Sigma, USA), [S5AS] (ab2787)
(Abcam, USA) and [1B5] (ab19136) (Abcam, USA)
and polyclonal goat antimice antibodies, conjugated
with alkaline phosphatase («Tropix», USA).

According to the experimental procedure,
samples of the tissues were defrostrated and used in a
mix with physiological solution while preparing of
homogenates has taken place. Simultaneously the
protein concentrations were measured.

Namely, after defrosting, the tissue was lysed
in the ten- fold volume of the lysis buffer, pH 7.4
(10%  N-laurylsarkosine, 10 uM phenylmethyl-
sulfonyl fluoride, 10 pM N-ethylmaleimide in 0.01 M
N-phosphate buffer, 0.001 % proteinase inhibitor
cocktail — Sigma, Germany).
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The samples were further centrifuged at 5200 g
for 5 min. at 4 °C. The concentration of protein in the
lysates was measured by Lowry's method. To make
the volumes and concentrations of the total protein
identical, the samples were diluted with the buffer, pH
7.4 (25 mM Tris-HCI, 150 mM NaCl, 2.5 mM KCl).

Lysates were put on nitrocellulose membrane
(Millipore) in a volume of 3 ul with concentration of
total protein approximately 1-5pg. To detect
background indices, the lysis and delution buffers

Secondary Antibody

Primary Antibody

Protein Binding Membrane

were applied on the membrane. The membrane was
blocked for 1 hour by 5 % solution of casein.

After application of control and experimental
samples, the membrane was incubated with antibodies
against heat shock proteins SAB4501464 (Sigma,
USA), [5A5] (ab2787) (Abcam, USA), and [1B5]
(ab19136) (Abcam, USA) at PBS 90 min., as well as
with  polyclonal goat anti-mouse antibodies
conjugated with alkaline phosphatase (Tropix, USA) —
1:5000 in PBS for 30 min. (Fig. I).

Coupled Enzyme

Immabilized Protein

Fig. 1. Dot blot technique

Detection of immune complexes was
performed by using a commercial substrate solution
for alkaline phosphatase — CDP-Star (Tropix, UK).
Visualization was done by using X-ray film ECL
HyperFilm (Amersham, USA) and a kit for films
developing (Kodak). Images were processed using the
software package GelPro (Version 3.1, USA).

Heat Shock Proteins (HSP) belong to the
natural biomarkers, which are important indicators for
animal diseases diagnostics and / or instrument of
analyzing the effects on organism of the habitat
deteriorating factors. The contamination of water by
heavy metals has adverse effect on fish organism.

HSP is a family of highly-conserved proteins
that are required by the cell in all its processes of life,
including adaptation to a huge number of cytotoxic
factors, both xenobiotic as well as natural origine [6;
10; 12].

The obtained data evidences a significant role
of these proteins in cell responses to the stress factors
and infectious pathogens, abiotic stressors, high
temperature and cold shock, such environmental
pollutants as heavy metals [5].

It is known that pollutants interfere with
organism integrity at the biochemical level with
consequent adverse effects at the individual level such
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as growth, reproduction and survival. However, these
biochemical parameters have a reduced long-term
ecological relevance at the population and community
levels. Indeed, such early warning biomarkers would
be useful for detecting sublethal pollution before
changes in community structure or species
composition occur [1; 8; 16].

The contamination of reservoirs by such heavy
metal as lead, which, even in a small quantity,
provokes stress and morphofunctional changes in the
organism of fish is the most dangerous [3; 5].

The analysis of toxic effects of the lead ions on
the level of expression of such heat shock proteins as
HSP60, HSP70 and HSC70 family in leukocytes,
liver, brain and gills of the scaly carp was the main
goal of our investigation.

The concentration-dependent growth (p
<0.001) of HSP60 and HSP70 in all experimental
groups with applicable lead concentrations was
detected applying dot-blot analysis. Comparing with
the control group, the concentration of HSP60 and
HSP70 in the white blood cells increased as much as
15 and 98 times, respectively. The highest level of the
proteins expression (185.2+12.39 U.S. for HSP60 and
252.3%18.64 U.sup.v. for HSP70) was recorded in the
liver of fish (Fig. 2, Fig. 3).
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Fig. 2. The effects of the lead on concentration of HSP60
in blood leucocytes and tissues of scaly carps, c.units

Fig. 3. The effects of the lead on concentration of HSP70
in blood leucocytes and tissues of scaly carps, c.units

Trace amounts of HSP70 were detected in the
gills of the fish of the control group. The fish exposed
to the lead effects in concentration of 0.2 mg/l was
characterized by no significant changes in the content
of the investigated proteins, while concentration of
lead in 0.5 mg/l and 5 mg/l in water resulted in
increase of the studied parameters to almost 5 and 15
times for HSP60 and 107 and 144 times for HSP70

(Fig. 3).
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It was established that in comparison with the
control group, none of the applied concentrations of
lead brought on significant changes in the expression
of HSC70 protein in the investigated organs of
Cyprinus carpio L. (Fig. 4).

It could be explained by the fact that HSP60
and HSP70 belong to the group of stress-proteins
affected by a wide range of stressors, in particular, the
heavy metals. Moreover, HSC70 is involved in more
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specific mechanisms of response on the deterministic
stress-induced factors [3; 4]. Thus, the obtained data

indicates that stress-proteins are possibly applicable as
the sensitive markers of toxic effects of the lead.

-

>

Fig. 4. The effects of the lead on concentration of HSC70
in blood leucocytes and tissues of scaly carps, c.units

Conclusions. The obtained data evidences a
significant role of these heat shock proteins in cell
responses to the stress factors and environmental
pollutants (heavy metals). Concentration of HSP was
determinated by the dot-blot-analysis due to
application of monoclonal antibodies against heat
shock proteins. The significant dose-depended
increase (p<0,001) in all experimental groups of
HSP60 and HSP70 concentrations in leukocytes, liver,
gills and brain has been detected, applying dot-blot
analysis. It could be explained by the fact that HSP60
and HSP70 belong to the group of stress-proteins
affected by a wide range of stressors.

At the same time, significant changes in
expression of HSC70 protein have not been
established. HSC70 is involved in more specific
mechanisms of response on the deterministic factors.
Thus, it is the evidence that stress-proteins are the
sensitive markers of toxic effects of excessive
concentration of lead.
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JInxousop B., Kocuinosuu I'., Anapymko O. Brjiup eeMeHTIB JKHBJICHHS] HA BPOKaiiHicTh 03UMOI NMIeHuui
B ymoBax 3axignoro Jlicocteny Ykpainu

3 Meror onTuMizalii cucreMu ynoOpeHHsS O3MMOI MIIEHHULi OYyIu MPOBENEHI MOJbOBI JOCTIPKEHHS Ha TEMHO-
cipoMy oOmiz3oineHoMy IpyHTI B ymoBax 3axigHoro Jlicoctenmy VYkpainu. IpyHT [ocmifHOl IiIsHKM TeMHO-CipHit
OIliA30JIEHUI1 JIETKOCYIIMHKOBUM 3 BMICTOM rymycy 2,5-2,6 %. IlorogHi yMOBM B POKH AOCHIDKEHb Oyiau JIOCUTH
KOHTPACTHUMM 1 BiAPI3HIMCS BiJl cepelHbo0araTopiyHuX JJaHUX SIK 3@ CyMOIO OIaJiB, TaK 1 3a piBHEM TeMIlepaTypHu. 3a pik
y 2018 poui Bumnano 760 mm, y 2019 poui — 818 mm, y 2020 poui 710 MM 3a cepenHb0o0araTopiyHOro rnoxkasHuka 615 mm.
Kinbkicts omazi y uepBHi 2018 p. ta y TpaBHi 2019 p. cTBOpIOBaJ YMOBY HaJAMIpPHOTIO 3BOJIOXKEHHS, L0 IPU3BEIO A0
3HIDKCHHS BpoXaiiHocTi. TemmepaTypa MOBITPS B POKM JOCIHDKEHb He Oyia OOMEXYBaJbHHM YHHHHKOM DOCTY
BpoxaitHocti. Y 2018 poui cepenHbomicsiuHa Temreparypa cranoBuwia 8,8 C, y 2019 poui 9,1 C, y 2020 poui 9,4 C, 3a
cepeaHbobaraTopiyHoro nokasHuka 7,8 C. BuBuanu BB a3otHuX (Nig), hochopuux (Pgp), kamiitnux (Kgg), cipuanmx
(S30), MarHieBuX (Mgy) 10OpHB Ta JMCTKOBE BHECEHHS MiKpogoOpuBa [HTepMmar 3epHOBi (2 j1/ra).

ITi7 BITHBOM JOOPHB 3MIHHIHCS MOKA3HHKH CTPYKTYPH BPOXAIO, 30KpeMa KiTbKiCTh KOIOCIB 3pocia 3 480 mr./m*
Ha KOHTpoii g0 642 wr./M’ 3a HaHBUIIOL HOopMH J100pHMB, Maca 3epHa 3 Kojoca, BiamoBimHo, 3 0,78 T o 1,48T.
VYpoxaiiHicTh 3epHa 03uMoi mineHuIi copty Kydyc 3pocna 3 3,64 1/ra y BapianTi 6e3 mobpus mo 9,14 1/ra 3a BHECEHHS
NigoPsoKooS30Mgy + Mikpoaodpuso Intepmar, to6TO0 Ha 5,50 T/ra, a6o Ha 151,1 %. HaiiOinpmmii mpupict 3epHa
3abe3neunwnn a3otHi gobpmBa — 2,94 1/ra (80,8 %). DocdopHi mobpuBa 3abe3meyminy mepenyciM Kpalluid PO3BHTOK
KOPEHEBOI CUCTEMH Ta 30UIBIIMIM KUIBKICTB 3€pEeH Yy KOJIOCI, BHACTIJOK I[bOro ypoxkaiiHicTh 3pocia o 7,41 1/ra, abo Ha
0,83 1/ra. Ilpupict ypoxaitHocti Ha 0,64 T/ra miJ BIUIMBOM KaJiHHHMX JOOPHB BiIOYBCS TAaKOXK 3a PaxyHOK Kpamiol
03epHEHOCTI Kojioca. Bin BHeceHHs kamito, (hocdopy, CipkH, MarHiro Ta MiKpoJoOpHBa ypokaiHicTh 3pocia Ha 2,56 T/ra
(70,3 %).

KurouoBi cjioBa: o3uma mineHuLs, 100puBa, CTpyKTypa, ypOKailHiCThb.

Lykhochvor V., Kosylovych H., Andrushko O. Influence of nutrients on winter wheat yield in the conditions
of the Western Forest-Steppe of Ukraine

To optimize the winter wheat fertilization system, field studies were conducted on dark gray podzolic soil in the
conditions of the Western Forest-Steppe of Ukraine. The soil of the experimental site is dark gray, podzolic, light loamy
with a humus content of 2.5-2.6 %. Weather conditions in the years of research were quite contrasting and differed from the
average long-term data both in the amount of precipitation and in terms of temperature. During the year, 760 mm
precipitation in 2018, 818 mm in 2019, and 710 mm in 2020, with a long-term average of 615 mm. The amount of
precipitation in June 2018 and in May 2019 created conditions of excessive moisture, which led to reduced yields. Air
temperature during the years of research was not a limiting factor in yield growth. In 2018, the average monthly temperature
was 8.8 °C, in 2019 9.1 °C, in 2020 9.4 °C, with a long-term average of 7.8 °C. The influence of nitrogen (N5), phosphorus
(Pso), potassium (Kgp), sulfur (Ssp), magnesium (Mg,) foliar application of Intermag grain fertilizers (2 1/ha) were studied.

Under the influence of fertilizers, the structure of the crop changed, in particular, the number of ears increased from
480 pes/m’ in control to 642 pcs/m” at the highest rate of fertilizers, grain weight per ear - from 0.78 g to 1.48 g
respectively. The grain yield of winter wheat of the Kubus variety increased from 3.64 t/ha on the option without fertilizers

51



Poznin 2

to 9.14 t/ha with the application of NgPsoKooS30Mgy + Intermag microfertilizer, i.e. by 5.50 t/ha, or 151.1 %. The largest
increase of grain was provided by nitrogen fertilizers — 2.94 t/ha (80.8 %). Phosphorus fertilizers, first of all, provided better
development of the root system and increased the number of grains in the ear, as a result, the yield increased to 7.41 t/ha, or
by 0.83 t/ha. The increase in yield by 0.64 t/ha under the influence of potash fertilizers was also due to better ear grain.
Under application of potassium, phosphorus, sulfur, magnesium and microfertilizers the yield increased by 2.56 t/ha

(70.3 %).

Key words: winter wheat, fertilizers, structure, yield.

IMocTanoBka mnpodaeMu. YpOxKaiHICT O3HU-
MOi MIIICHHUI]I HAHOUTBIIIE 3aJISKUTH Bij 3a0e3MeYeHHS
CIEMEHTAMH MIHEpaJbHOTO >KUBJICHHS BIIPOIOBXK
yciei Bereranii. HoBi iHTEHCHBHI cOpTH XapaKTepHi
BHIIMMH BUMOTaMH 10 YMOB JXHBJIeHHS. llepeBaxxHo
JI0O CUCTEMHU YHOOpeHHS O3MMOI MIICHHIl BXOISThH
azor, ¢ocdop Ta Kamii, MEHIE BUKOPUCTOBYETHCS
cipka. 3a JIOTOMOTOK JIMCTKOBOTO BHECCHHS 4acT-
KOBO POCIMHHM 3a0e3MeuyroTbess MarHiem. Kambiriid
BHOCHUTBCS TIEPEBAKHO MiJ] Yac BalHyBaHHS IPYHTIB,
o0csiru IKOT0 B YKpaiHi OCTaHHIMH pOKaMH JyXKe
MaJti.

HeobximHo BpaxoByBaTH, M0 IPHPOCTH
BPOXKaifHOCTI Ta IOKa3HUKM SIKOCTI 3pOCTATUMYThH 32
3a0e3nedeHHsT MOTped POCIMHM B YCiX eJeMeHTax
XUBJICHHSA. ToMy METOI HamMX AOCTIDKEHb OyIo
OTpUMATH EKCIepUMEHTa bHI JaHi MIOAO BIUIMBY
OKpEeMHX €JIEMEHTIB JKUBJIEHHS B YMOBaxX JOCTaT-
HBOTO 3BOJIOKEHHSI 1 BCTAaHOBUTH JIOLUUIBHICTB
3ally4eHHs iX y CUCTeMY yJ00pEeHHS 03UMO] MIICHHII].

AHaJi3 ocTaHHIX AocaigxeHb i myOaikamiii.
Y cydJacHHX TeXHOJOTisfAX JoOpuBa HaHOUIbIIE
BIUIMBAIOTH Ha piBeHb ypoxaiHocTi. IIpote He
3aBKAM BUTpaTH Ha NpuUAOaHHS JOOPUB KOMIIECH-
CYIOTBCSI BIATIOBITHIM IPHPOCTOM ypoxato. OCHOBHA
MpPUYUHA I[IBOTO — HEJAOTPUMAHHS CITiBBiIHOIICHHS
MDX eleMEeHTaMH JKUBJICHHSI, 3HAUHy [IepeBary MaroTh
a30THi g00puBa [1; 6; 14].

O3uMa MIIeHUIsI BAHOCUTD 3 YPOKAEM YUMAJIO
CNIEMEHTIB JKUBJIEHHS 3 TIpyHTYy. [na ¢opmyBaHHS
Bpoxkato 3epHa 10 1/ra HeoOximHO: 25-35 KT a3ory;
11-13 kr dochopy; 20-27 kr Kajito; 5 KT KaJlbLilo;
4 xr marHito; 3,5 kr cipku; Ta ST 60py; 8,5 T Mmini;
270t 3amiza; 82r wmapranmo; 60T nmHKY; 0,7T
Monioneny [10].

VY HayKOBUX MIOCITI/KCHHSIX TaKOX BHBYAIH
IepeBaskHO a30THi, hochopHi Ta KaniiHi noOpuBa [4;
7; 8; 11]. ExchepuMEHTaJbHHX MaTepialiB IIOJ0
BIIUBY OCHOBHOTO BHECEHHS MAarHilo Ta CipKkd Ha
BpOXKaiHICTh 03MMOi MIICHUIII Mai)ke HEMae, HATO-
MICTh JTOCTI/IPKEHO TEePEeBaKHO JIMCTKOBE BHECCHHS
[IUX MIKpOEIEMEHTIB.

Ontumizanis (oHY SKMUBIEHHS CHOpUsUIA Mif-
BHIICHHIO BPOKafHOCTI 3€pHA MIIEHHI O3UMOi Ha
1,45-2,41 1/ra, comomu — Ha 1,16-1,93 1/ra [15].

52

Baecenns no0puB 3a0e3meuyBano BpOXKaHICTh 3epHa
6,6 T/ra, BOHa BIHOCHO KOHTPOJIO 3pocTaja Ha
2,64 T/ra, a Maca 3epHa 3 Koioca Oyina HalOUTBIIO i
cranoBuina 1,24t [3]. HaiBuury BpoxaiiHICT
(6,8 T/ra) BUSIBIEHO 3a MiHEpaJIbHOI CHCTEMHU YH00-
penns [16]. Ypoxaitnicte Ha piBHI §8,22-8,64 T/ra
OJIep’KaHO B yMOBaX JIOCTATHHOT'O 3BOJIOKCHHS 3axXil-
Horo Jlicocteny Ykpainu [2].

VY momepenHix HamMX IociiKeHHs X (2016—
2018 pp.) 3a BHeceHHss N160P80K120 ypoxkaitHicTh
o3umoi mmenuni copry KyOyc cranoBmia 8,01 T/ra
[9]. B iHmmMX AOCHiPKEHHSIX YCTaHOBJICHO, IO Ha
TIISHKaX, e TOOpHB Yy CiBO3MiHI HE BHOCHIIH, 3€PHO
BIJIMOBiIAI0 6-My KJIacy, BHECEHHS TiIBKH a30THUX
n00puB 103000 Njsp Ta X 3acTocyBaHHs Ha (oc-
¢dopHo-kamiitHoMy  QoHi  (PgKsg) 3abe3meumiio
ollep)kaHHS 3epHa 2-ro Kiacy skocTi [5]. Baxnuse
TaKO)X BUBYCHHS BIUIMBY €JIEMEHTIB CTPYKTYpH Ha
ypOXaWHICTh 3epHa o3uMoi mmeHuti [12; 13].

PosrnssHyTo MoOmens PO3BUTKY BHPOOHMIITBA
3epHa B YKpaiHi 3 METOI JIOCATHEHHS ITOKa3HUKa
100 maa 1. Takoro 30UTBIICHHS BaJOBOrO 300pYy
3epHa MOJIUBO JTOOUTHUCS TIJIBKH 332 YMOBU BHECEHHS
B IOCiBax 3¢pHOBUX KYyJbTYp 3 MJIH T J. p. MiHepalib-
HUX 100puB, 3acTocyBaHHs 20 THC. T 3aCO0IB 3aXHUCTy
pocinuH, 38 MJIH K. C. TEXHIYHOTO OCHAlIeHHA 1
PO3IIMPEHHS TOCIBHUX IUIOMI L€l Tpynu KyJIbTyp 10
17,4 Mo Ta [17].

INocTtanoBka 3apaanHs. Hame 3aBmaHHsS — 3
METOI0 ONTHMi3alii cucreMu yaoOpeHHs y 2018—
2020 pp. Ha HocHiAHOMY IOJdi Kadeapu TEXHONIOTIH y
pOCIMHHHULTBI JIBBIBCHKOIO HAIlIOHAIBHOTO YHiBEp-
CHUTETY IPUPONOKOPUCTYBAHHS IPOBECTH IIOJIHOBI
nocImipKeHHs. [pyHT JOCTHIAHOI MiNSAHKH — TEMHO-
cipuil OmiA30NEHUH JNErKOCYTJIMHKOBHH 3 BMICTOM
rymycy 2,5-2,6 %. BwicT JerkorizpoinizoBaHOro
azoty — 68-72 mr, pyxomux ¢opMm pocdopy 1 Kaiiro
(3a Metoaukorw YupukoBa) — BianmoBimHo 85—88 mr i
89-95mMr ma 1kr rpyHTy. Peakmis rpyHTOBOTO
pozunHy Onm3bka 10 HeWTpansHOI, pH compoBoi
BUTSDKKH — 5,9-6,0.

Bukaax ocHoBHOro wmarepiaiay. [loromgni
YMOBH B POKH JOCHIIPKEHb OyIM JOCHUTh KOHT-
PAcTHUMH 1 BiIPI3HSUTHCH BiJ CepeAHbOOAraTOPIIHUX
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JaHUX SK 3a KUIBKICTIO OMajiB, Tak 1 3a piBHEM
TemnepaTtypu. 3a pik y 2018 poui Bumano 760 MM, y
2019 pomi — 818 MM, y 2020 poui — 710 MM 3a
cepeaHbpoOaraTopiuHoro mokaszHuka 615 mm. Kins-
KicTh omaniB y 4epBHi 2018 p. Ta y TpasHi 2019 p.
CTBOPIOBAJIM YMOBH HAJMIPHOTO 3BOJIOXCHHS, IO
MIPU3BENIO JI0 3HIDKEHHS BpoXkaitHocTi. TemmepaTypa
MOBITPSl B POKU JAOCIiIKEHb He Oyna 00MeXyBalbHUM
YMHHUKOM 3pOCTaHHs BpoxaiHocTi. Y 2018 pomi
cepeaHbOMIcsYHa TemrepaTrypa craHoBuia 8,8 C, y
2019 poui 9,1 C, y 2020 poui 9,4 C, 3a cepeaHbo-
GararopiyHoro nmokasuuka 7,8 C.

. 2 .

Ob6nikoBa twioma — 50M°, TOBTOPHICTH
JOoCHily — TpupasoBa. Po3MmimieHHs OUISHOK —
CHCTEMAaTH30BaHE.

[TonepenHuK 03MMOI TIIIEHUIII — O3UMUH pilax.
[Ticns 30upaHHS MONEpeAHUKA MPOBOAWIN HCKY-
BaHHJ, 3a JIBa TYDKHI 10 CIBOM OpaHKY 1 B JIeHb CiBOM —
MepennociBHUA 00poOITOK TIPyHTY KOMOIHOBaHUM
sHapsaaaM. Cisimu copt KyOyc 30 BepecHs 3 HOpMORO
BuciBy 3,0 MiH/Ta Ha TIMOMHY 3aropTaHHS HACiHHS
3 cm. Hupuna mikpsaae — 15 cMm. Hacivas mepen
ciBOoro mporpyinu npenapatamu Kinto Hyo 2,5 n/t
(mpoxyopas, 60r/m + TtputukoHazon, 20T1/m) i
Kpyizep, 0,5 n/t (tiamerokcam, 350 r/m). Bocenu y
¢azi 3-X NUCTKIB MIICHUIN U1 KOHTPOIIO Oyp sHIiB
BHecu repOinun Mapadon, 4,0 n/ra (meHAMMeTAaliH,
250 r/n + i3onpotypoH, 125 r/m).

Jns BUKOHAHHS CXEMH JOCTI[DKEHb BHKO-
PHCTOBYBAJIM TaKi BUIU MiHEpaJIbHUX H0OPUB. A30THI
nobpuBa B yciX BapiaHTax BHOCWIM Y BHUIJILIL
amiayHoi cemitpu: Ngo TpPH BIJHOBJICHHI BECHSHOI
Beretanii (BBCH 25) + Ngy y kiHui ¢a3u KymiHHSI
(BBCH 29) + Ny y ¢as3i xonocinag (BBCH 59). Vcio
HOpMY (ocOopHUX, KaTiMHUX 1 cipyaHUX IOOpUB
BHOCHJIM Y BUTIIAAL cynepdocdaty norpiitHoro (Pae),
xsopuctoro kaiito (Kep) 1 Biropy (S¢p) mim opanky.
MarnieBi #  cipuani gobOpuBa y  BapiaHTi
NisoPsoKooS30Mg0 BHOCHIM y BHUIISIII cynbdary
MarHioo (S;oMgyo). MikpogobpuBo [HTepMar 3epHOBI
(N1sMgzS45CugoFeo gMny 1ZniMog gosTig02) 3 HOp-
MO0 2 J/ra BHOCWJIM Ha TOYaTKy (ha3su BHUXOAy B
TpyOKy. Hopmu BHeceHHs nOOpUB Oynu THUIIOBUMH
TUISL OZiepKaHHs BpokaifHocTi Ha piBHi 8,0-9,0 T/ra.

HaBecHi mociBM MHICHWII UISL 3aXUCTy BiJ
BWJISITaHHSL 00poOysiim mpenapatamu Menake Tom
(memikBaT-xs10pua, 300 T/11 + MporeKcamioH Kalbllito,
50 /1) 3 HOpMoro 1u/ra y a3l mouaTky BuXOmy
pociun y Tpyoky (BBCH 30) ta Tepman (MemnikBart-
xyopua, 305 r/n + eredon, 1551/m) y dasi nossu
s3uyka y mpamnopueBoro yuctka (BBCH 39). ns
3aXHCTy Bil XBOpoO TOCIBH  OOIpPUCKYBAJIH
¢yrrimugamun - Onekciti  (merpadenon, 300 r/m) 3
HopMmoro BHeceHHs 0,25 n/ra y ¢asi moyatky BUXOIY
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pocnun y Tpyoky (BBCH 30), mpemapatom Amictap
Exctpa (azokcuctpobin, 200 r/m + IMIpPOKOHA301,
80r/m) 3 HopMmoro BHeceHHa O0,75m/ra y ¢asi
npanopueBoro juctka (BBCH 39), dyurinuzom
Ocipic Crap (emokcukoHaszon, 56,25 1/m + MeTKo-
Hazom, 41,25 r/m) 3 HopMoro 1,5 n/ra y asi nBiTiHHS
(BBCH 65). dns OopoTsbu i3 IIKiTHHUKAMHU IIOCIBU
nBiui oOmpuckyBanu iHcektunupamu: Kapare 3eon
(mam6pa-uranotpud, 50 r/m) 3 HOpMotro 0,30 n/ra y
¢asi BBCH 30 Tta Enmxio (IsamMOma-uuraioTpuH,
106 r/n + tiametokcam, 141 r/m) 3 Hopmoto 0,18 n/ra
y ¢azi BBCH 39.

JloOpuBa BIUIMBAJIM Ha MOKAa3HUKH CTPYKTYpH
Bpokato. Ilin BmiaMBOM a30THMX AOOPUB KUIBKICTH
KomociB Ha 1M” 3pocma Ha 130 wr. (ta6u. 1). Inmi
BUJW JIOOpHMB MajM 3HAYHO MEHIIWH BIUTUB Ha Tyc-
TOTY KOJOCIB, CyMapHO IIei MOKa3HHK 3pic JHUIIE Ha
32 mr.

A30THI moOpuBa TakoX HaWOiIbIIEe MO3HA-
qamucs Ha KoedilieHTI HpPOSYKTHBHOTO KYIIiHHS,
nigsummBmy #oro 3 1,8 mo 3,0. [nur Bugu no0puB
Maibke HE MiABUINYBAJH MPOIEC KYIIIHHA O3MMOi
MIIICHUII.

JobpuBa 30UTBIIYBall KUTBKICTh KOJIOCKIB Y
komoci 3 14 mrt. y BapianTi 6e3 1o6puB 10 18 mrt. 3a
HaiiBumioro piBHA ynoOpenss. llle icToTHime
3MIHIOBAaBCS TMOKA3HUK KiTBKOCTI 3EpeH Yy KOJOCI.
k1o Ha KOHTpOIIi y Kojioci Oymno e 27 3epeH, To
32 MaKCHMAaJIbHOI KUIBKOCTI JTOOpUB y 7-My BapiaHTi
me mokasHuUK 3pic g0 49 3epeH. HeobximHO
3ayBaXKUTH, IO KUIBKICTh 3€pPEH Y KOJOCi HalOIbIIe
3pocTana ¥ mijJ BILIUBOM a30Ty 3 27 mT. 10 40 mrt., a
TaKOX BiJl BHECEHHS IHIIUX BUIIB 100puB — 3 40 miT.
70 49 mT.

Haiibinpie BpokaifHICTE O03MMOI  TIICHUIT
3ajiexaia Bifl MacH 3epHa 3 Kojoca. SIKIo Ha KOHT-
poni BoHa Oyna numie 0,78 T, TO 3a BHeceHHS Njgo
3pocia 1o 1,10r. Yci inmi Buau A0OpuUB MiIBHU-
IIyBaJIM Macy 3epHa 3 KOJIoca, BHACIIIOK YOr0 BOHA
3pocna j0 1,48 r, ToOTO 301IbIIHIACE MaliKe YIBivi.

VYpoxaiiHicte o3uMoi mmeHuni copry KyOyc
TEX 3MIHIOBAJACH MiJ BIUIMBOM JOOPUB Y 3HAYHOMY
niama3oHi. Ha KOHTpomi B cepeqHbOMY 3a TPH POKU
BOHa craHoBmiaa jume 3,64 T/ra. BHeceHHa a3ory,
dbochopy, ka0 ouikyBaHO HaOiIbIIIE TO3HAYHIIOCH
Ha piBHI BpOXaiHOCTI 3epHA 03uMOI mmeHuni. Hai-
OLIBIINI TpHpICT ypokaro 3a0e3Meumn a30THI 100-
puBa — 2,94 1/ra abo 80,8 % (Tabm. 2). O3uma mue-
HULS TaK CHJIBHO pearye Ha a30T, L0 MiKUBJICHHIM
Ha MEBHUX (pa3ax pocTy MOXHA BIUIMBAaTH Ha 00CAT
Maibke BCiX €IEeMEHTIB IpoyKTUBHOCTI. HalOinpmnii
BIUIB Ha YPOXKaiHiCTh BiIOYBCS BHACIIIOK 3HAYHOTO
3pOCTAaHHS JIBOX OCHOBHMX CJIEMCHTIB YPOXKalHOCTI —
T'YCTOTH KOJIOCIB Ta MAacH 3€pHa 3 OJHOT'0 KOJoca.
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Tabnuys 1
IMoxa3HUKM CTPYKTYpPH YPO:Kar 03uMoi nmimenuui copry Kyoyc
3aJIesKHO Bia 100puB (cepenne 3a 2018-2020 pp.)
. .. L L Maca
No Kinpkicts Koedirient Kinpkicts Kinpkicts sepHa 3
- JlobpuBo KOJIOCIB, MIPOYKTHUB- KOJIOCKIB Yy 3epeH y p
3/m 5 . . . OJIHOT'O
TIT./M HOTO KYIIiHHS KOJIOCI, IIT. KOJIOCI, IIIT.
KOJI0Ca,T
1 be3 no0puB (KOHTPOIIB) 480 1,8 14 27 0,78
2 Niso 610 3,0 16 40 1,10
3 Niso+ Peo 620 3,0 17 44 1,25
4 NisoPso + Koo 630 3,1 17 46 1,33
5 NisoPsoKoo + S30 634 3,1 17 48 1,39
6 NisoPsoKooS30 + Mg 640 3,1 18 49 1,44
NisoPsoKooS30Mg20
7 + MikponoOpuBo 642 3,1 18 49 1,48
IHTepmMar 3epHOBi
Tabnuys 2
Ypo:xkaiinicTs 03umoi muenuui copty KyOye 3aiexHo Bix 100pus, T/ra
o [pupict ypoxato
3’% JloGpuBa 2018p. | 2019p. 2020 p. Ceieﬂgiia
TPHPp T/Ta %
1| bes aobpun 3,60 3,50 3.82 3,64 - -
(KOHTpOJIB)
2 Niso 6,44 6,42 6,88 6,58 2,94 80,8
3 Niso+ Peo 7,23 7,20 7,80 7,41 3,77 103,6
4 NisoPso + Koo 7,85 7,85 8,45 8,05 4,41 121,2
5 NisoPsoKoo + S30 8,30 8,26 8,88 8,48 4,84 133,0
6 Nis0PsoKooS30 + Mgy 8,67 8,58 9,24 8,83 5,19 142,6
NisoPsoKoo S30Mgao
7 +MikpomoOpuBo 9,00 8,92 9,50 9,14 5,50 151,1
IHTepMar 3epHOBi
HIP 0,15 0,18 0,21
@®ocop MO3UTHBHO BIUIUBAE Ha BCi MPOLECH Ipupict ypoxaitHocti Ha 0,64 T/ra Mg

KUTTEASITBHOCTI  pocnuH.  DocdopHi  m00puBa
nepeayciM 3a0e3neuniii Kpaliuid po3BUTOK KOPEHEBOT
CHUCTEMH Ta 30LIbIIMIM KUIBKICTh 3€peH y KOIoci,
BHACIIJIOK I[bOTO YpO’kaliHicTh 3pocna jno 7,41 1/ra,
a6o Ha 0,83 1/ra (Tabn.3). Y Tabm 2 mnokaszaHo
MPUPICT YPOXKAHHOCTI O KOHTPOMIO, a B TaOm. 3 —
MPUPICT BiJ MEBHOTO €JIeMEHTy a0 KiTbKOX eJe-
MEHTIB.
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BILTUBOM KaJiHHUX JOOPHB BiIOYBCS TEX 3a paXyHOK
Kpaioi o3epHeHOCTi kKonoca. Kamiif akTuBizye podboTy
HU3KH (PEpMEHTIB, MiIBHUINYE CTIHKICTH IO XBOpPOO,
AKTUBI3y€E MEPEMIlICHHS BYTJICBOIIB i3 BEreTaTUBHUX
OpraHiB 70 KOJOCa, CHpUSE KpalloMy HAJHBY 3€pHA,
MiZABUIITYE BMICT OiKa.

BaxxmuBo Oyiio BCTaHOBUTH BIIJIMB Ha PiBEHBb
YPOXKaWHOCTI €JIEMEHTIB JKUBJICHHS, SIKI HE 3aBXKIH
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BUKOPHCTOBYIOTbCS ~ IIPU  BHUPOIIYBAHHI  O3MMOL
MIIEHUII. AHami3 pe3ynbTaTiB HaIIUX JOCHiIKCHb
MoKaszye, IO cipyaHi n00puBa MiABMIIMIM BpO-
xaitnict Ha 0,43 T/ra. lle BimOymocs BHaCHiZOK
onTuMizaiii ¢izioNori9yHUX MPOIECiB, 30KpeMa iHTEH-
cudikanii mporecy 3acBoeHHs a3oTy. Hemoxmmsa
BHCOKOS()EKTUBHA JIig a30Ty Ha 3pOCTaHHA BpO-
XKaWHOCTI MIIEHHUII Oe3 JOCTaTHHOro 3a0e3MeueHHS
POCIIHH CipKOIO.

MarHieBi 1o0OprBa HiABUINININ BPOXKAWHICTh Ha
0,35 1/ra. Maruiif BhIIMBa€e Ha BCi IpoIecH Y
KIITHHaX PpOCIHH, Je BiIOyBaeThCs Iepenava
ximiuHoi eHeprii, abo ii akymymsauis (poTocuHTes,
JUXaHHS, TIIKONI3 Ta iH). Marsiii ocoOIMBO Bax-
JMUBUHN IS 3aCBOEHHS a30Ty, docdopy Ta Kamirmo y
BEJIMKUX KUTBKOCTSIX. L{eil eneMeHT BXOAUTh 10 CKiIa-

Iy XJopodiny i MigBHILye iHTEHCHBHICTH (POTOCHH-
TEeTUYHOI MiSNBbHOCTI. AKTUBI3ye (epMeHT, SKuit
karamizye y4yactb CO, y dorocunTesi. Y cymi
BHECEHHS MarHilo Ta CipKu 3yMOBHJIO 3pOCTaHHS BpO-
*aitHocTi 3epHa Ha 0,78 T/ra. [lig BrumBom docdopy,
Kallifo, CIpKM Ta MarHir0 ypOoKaifHIiCTh 3pocia Ha
2,25 t/ra (Tabn. 3).

BukopucranHs y cucreMi XHMBICHHS O3MMOL
nieHnni MikponoOpuBa IHTepmar 3epHOBiI 3a0e3-
MeYnIIo 3pocTaHHs BpokaitHocti Ha 0,31 T/ra, y cbo-
MOMY BapiaHTi BOHa Oyjia HaliBUIIa B AOCIiKEHHSX 1
cragoBmina 9,14 t/ra. 3a HasgBHOCTI HEOOXIiTHOI
KUTBKOCTI  MIKpOEIEMEHTIB pPOCIWHU CHHTE3YHOTh
MOBHUI CHEKTp (epMEHTIB, SIKi O3BOJSAIOTH 1HTEH-
CHBHiIlIC BUKOPUCTOBYBATH E€HEPTil0, BOAY, €JIEMEHTH
KUBJICHHS U1 (POPMYBAHHS BHUILOI BPOXKAWHOCTI.

Tabnuys 3

IIpupicTt ypoxkaiiHoCTi 3epHa 03MMOI NIEeHUL| BiJ eJIeMeHTIB sKUBJIEHHS
(cepenne 3a 2018-2020 pp.)

Ne Houoi . ) [oxa3uuk [pupicT ypoxato
o/ PHPpICT ypOrKalo BiJ] BHECEHHS: yposKaiiHocTi ra %
1 | Asory Nig 6,58-3,64 2,94 80,8
2 | ®ochopy Pgo 7,41-6,58 0,83 22,8
3 | Kauiro Koo 8,05-7,41 0,64 17,6
4 | ®ochopy Pso, Kamito Ko 8,05-6,58 1,47 40,4
5 | Cipku S3 8,48-8,05 0,43 11,8
6 | ®ochopy P, Kamiro Ko, Cipxu Sz 8,48-6,58 1,90 52,2
7 | Marsiro Mgy 8,83-8,48 0,35 9,6
8 | ®ochopy Peo, Kamiro Koo, Cipku Szo Maruito Mgs, 8,83-6,58 2,25 61,8
9 | Marsiro Mgz, Cipku Sz 8,83-8,05 0,78 21,4
10 | MikponoOpuso [HTepmar 3epHOBi 9,14-8,83 0,31 8,5
11 d)QC(bopy Pso, Kamiro Koo, Maruiro Mg, Cipku Ss, 9.14-6.58 2,56 703
Mixkpo
12 Azoty ngo, dJOC(bopy Pso, Kamiro Koo, Maruizo 9.14-3.64 5,50 1511
Mgs, Cipku S35, Mikpo
B yMoBax 30HM BHpOIIlyBaHHS Hae(EKTUBHIIII ~ BpPOXKAHHICTP 3pocTana 3HAYHO MEHINIE, IpOTe
7 03UMY HIIEHHII0 MapraHelb Ta Milb. Mapranerb  cyMapHuii mpupicT Bix ¢ocdopy, Kaiiio, Cipkd,
MOKpAIye BUKOPHCTAHHS POCIMHAMHU a30Ty, COpHs€ MarHilo Ta MikpogoOpuBa CTaHOBUTH 2,56 T/ra

CHUHTE3y Ta 30UTBIIEHHIO BMICTY LYKPY Y JIMCTKax.
Mine Mae BenuKHMH BIJMB Ha (hOPMyBaHHS T'eHepa-
TUBHUX OpraHiB. YpOKaiHICTP 3pOCTae 3aBISKU
MOJIMIIEHHIO MpoLeciB  (OTOCHHTE3y, OOMIHHHUX
peakiiii, BIUIMBY OKpPEMHX MIKpPOCIEMEHTIB Ha
MiABHUIIEHHS CTiMKOCTI MpOTH XBOpoO: Oypoi ipki —
LMHK, MiJlb; CTeOJIOBOI ipXki — 3ali30, MapraHellb,
OopomrHHCTOl pocu — OOp, Mapraseib, TI€IbMiH-
TOCIIOPiO3y — MapraHellb.

HeoOxigHo 3ayBakuTu, 1[I0 HAWOLTBIIMNA
IOpUPICT YpOXKAaHOCTI 3epHAa O3MMOI  MIICHUII
(2,94 1/ra) ouikyBaHO OZEpXKAHO B a30THUX JOOPUB.
ITix BIUIMBOM  IHIIUX  €JIEMEHTIB  >KUBJICHHS
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(70,3 %), mo Maiike JOPIBHIOE MPUPOCTY BiJl a30Ty.
3arajom MmiJl BILTABOM JOOPHB YpOXKaWHICTh 3pocia 3
3,64 1/ra 10 9,14 1/ra, ab6o Ha 5,50 T/ra (Ha 151,1 %).

BucHoBku. MiHepansHi J00puBa CHpPUSIN
3pOCTaHHIO MOKA3HUKIB CTPYKTYPH BPOXKAar0, 30KpeMa
KiTBKICTH KOMOCIB 3pocia 3 480 mT./M° Ha KOHTpOI
no 642 wr./M> 3a HaWBUIIOI HOPMH JOOpWB, Maca
3epHa 3 KoJjoca, BigmosigHo, 3 0,78 T mo 1,48T.
VYpoxaiiHicTh 3epHa o3umMoi mmeHuni copty KyOyc
3pocna 3 3,64 T/ra 'y BapianTi 6e3 100puB 10 9,14 T/ra
3a BHCCCHHIA N180P60K90830Mg20 + MiKpOHOGpI/IBO
IaTepmar, To6to Ha 5,50 T/ra, a6o Ha 151,1 %. Haii-
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OUTBIIMIA TPUPICT 3epHA 3a0e3MeUniM a30THI T00pHU-
Ba 2,94 1/ra (80,8 %), cymapHe 30UIBIIEHHS
BPOXKaifHOCTI BiJi BHECEHHs Kaiiio, (ocopy, CipkH,
MarHilto Ta MiKponoOpuBa CTaHOBUTH 2,56 T/ra
(70,3 %).
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Jlvgiscokuil HayioHanbHull yHigepcumem npupoooKOpUCTYBaHHs
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JIuxousop B., I'ycak M. Ypo:xaiinicts riopuais conssmnuxy (Helianthus annuus) 3aj1e:KkH0 BiJl CTPOKIB ciBOU
B ymoBax 3axiaHoro Jlicocreny

JlocikeHHs 13 CTpOKiB CiBOM COHSIIHMKY B yMOBaX JIOCTaTHbOI'O 3BOJOXKEHHs 3axinHoro Jlicoctenmy YxkpaiHu
Maibke He NpoBOAWIM. [/ BCTAHOBJICHHS ONTHMAaJIbHUX CTPOKIB ciBOM riOpuniB consmHuky Cymiko i daycro BuB4anu
w’stb crpokis: 10 kBitHs, 20 kBiTHs, 30 kBiTHs, 10 TpasHs, 20 TpaBHs. [pyHT MOCTIAHOI AUISHKM cipuii omimzoneHwui
JIETKOCYIJIMHKOBUH 3 yMmicToM rymycy 1,8 %. Bmict nerkorigponizoBaHoro a3ory — 72 mr, pyxomux ¢opm docdopy i
Kaiiio (3a Meroaukoo Yupukosa) — BinnoBinHO 84 mr i 87 mr Ha 1 kr rpyHTy. Peakuis IpyHTOBOro po3uuHy OJU3bKa 10O
HelTpanbHoi, pH conboBoi BUTSDKKY — 6,0. I'inporepmiuHi yMOBM OyiIM TMUIIOBUMM JUIS 30HH, IIPOTE Y KBITHI TeMIIEpaTypa
I'PYHTY OyJia HIDKUOIO BiJ| cepelHbo0araTopiuHux JaHuX.

PesynbTaté JOCHiKEHBb MOKa3aiy, L0 3a paHHIX cTpokiB ciBOM 10 i 20 KBITHS CXOAM COHSIIHUKY, BHACIiIOK
HU3BKOI TeMIIepaTypu IPYHTY, 3 ABISUIMCH Jume yepe3 20—25 nHiB, a 3a ciBOM y TpaBHI — yABidi mBume — yepe3 10—
13 nHiB. IlonboBa cx0XicTh HACIHHA TiOpUIIB COHALIHMKY B JOCIIIKEHHsX Oyna Bucokoro (80,9-92.6 %), 3mMeHmIyBanach
3a paHHIX cTpokiB ciBOM y kBiTHI (80,9—86,8 %) i 3pocrana 3a mi3HbOi ciBOM y TpaBHi (89,7-92,6 %) B ymoBax BHIIOI
TeMIepaTypu IpyHTY. IlonboBa cX0XicTh HE 3MiHIOBAIACh MiJl BIULIMBOM BOJIOTH, OCKIJIBbKH i 3amaciB 6ys10 JOCTaTHLO B YCi
CTPOKH CiBOH.

3ayBaxkeHO, 110 HaiBHINA BpoKalHICTb COHSIIHUKY (opMyBanach 3a ciBOu 30 kBitHs, y ribpuna Cymiko BoHa
craoBuna 3,74 t/ra, y riopuna ®aycro 3,58 1/ra. ouinpHa Takox ciB6a 1ux riopuais 20 KBiTHs, PI3HALS B ypOXXaWHOCTI
3 30 KBiTHA € B MeXax IOMWIKH Y JJOCIUKEHHSX. 3a paHHIX CTPOKiB ciBOM HaiBUIy BpoxkaliHicTh Gopmye ridpun Cymiko.
3a ciBou 10 kBiTHA ypoxaiHicTh y riopuma Cymiko craHoBmia 3,32 1/ra, y riopuna @aycro — 2,95 1/ra, mo MeHre
MOPIBHSHO 31 cTpokoM ciBOu 30 kBiTHs BimmoBiaHo Ha 0,42 T/ra Ta 0,63 T/ra. Ile MOXXHA TOSCHUTH Mi3HIM HACTAHHIM
BECHHU, HU3BKUMU TeMIepaTypaMH B el mepion, 30UIbIICHHSAM Inepiofy ciBOa — cXomu Ta IHIIMMU HECHPUSTIMBUMHU
yMoBaMH. B yMOBax paHHbOI BECHH LIIJIKOM IMOBipHa BPOXKaiHICTh 3a paHHIX CTPOKIB CiBOM MOXKe OYTH BUIIOIO.

BusiBneHo, 110 TpaBHEBI CTPOKU CiBOM NPU3BOAATH 10 3HAYHOI'O 3HIDKEHHS BPOXKAHHOCTI COHSIIHUKY BHACIiIOK
CKOPOYEHHS TPUBAJIOCTI BereTariiHoro nepioxy. Halimeniry BpoxaiiHicTs (2,83-3,12 1/ra) B 000X TiOpHIIB COHSIIHUKY
oJep’KaHo 3a Mi3HiX CTpokiB ciBOM — 10 ta 20 TpaBHs. 3a ciBOM y TpaBHI CKOpodyBajach TPHUBATiCTh BEreTalHOrO
nepiony, ciM’sIHKU (GopMyBaics B YMOBAX CIIEKH, 1110 IPU3BOJMIO 10 3MEHILIEHHS BPOXKAaHHOCTI.

Ku11040Bi cj10Ba: COHSIIIHUK, CTPOKH CIBOM, TiOpUAH, TIOJILOBA CXOXKICTh, YPOXKAHHICTD.

Lykhochvor V., Husak M. Yield of sunflower (Helianthus annuus) hybrids depending on sowing dates in the
Western Forest-Steppe

The researches of sowing dates of sunflower in conditions of sufficient moisture in the Western Forest-Steppe of
Ukraine were almost not conducted. To determine the optimal sowing dates of Sumiko and Fausto sunflower hybrids, five
sowing dates were studied, namely April 10, April 20, April 30, May 10, May 20. The soil of the experimental plot was
gray podzolic light loamy with a humus content of 1.8 %. The content of light hydrolyzed nitrogen was 72 mg, mobile
forms of phosphorus and potassium (according to Chirikov’s method) were 84 mg and 87 mg per 1 kg of soil, respectively.
The reaction of the soil solution was close to neutral, the pH of the salt extract was 6.0. Hydrothermal conditions were
typical for the area, but in April the soil temperature was lower than the average long-term data.

The results of the research showed that in the early sowing period on April 10 and 20 sunflower seedlings appeared
only in 20-25 days due to low soil temperature, and for sowing in May twice faster — in 10—13 days. Field germination of
sunflower hybrid seeds in the researches was high (80.9-92.6 %). It decreased in the early sowing period in April (80.9—
86.8 %) and increased in late sowing in May (89.7-92.6 %) in conditions of higher soil temperature. Field germination did
not change under the influence of moisture, as its reserves were sufficient at all times of sowing.

The highest yield of sunflower was formed during sowing on April 30, in Sumico hybrid it was 3.74 t/ha, in Fausto
hybrid 3.58 t/ha. It is also advisable to sow these hybrids on April 20, the difference of the yield from April 30 is within the
error of research. Sumico hybrid produces higher yields in the early stages of sowing. The May sowing period leads to a
significant reduction of sunflower yield due to a shorter growing season.
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For sowing on April 10, the yield of Sumico hybrid was 3.32 t/ha, Fausto hybrid — 2.95 t/ha, which was less than the
sowing date of April 30 by 0.42 t/ha and 0.63 t/ha, respectively. This is due to the late onset of spring, low temperatures
during this period, increasing the period of sowing — seedlings and other adverse conditions. In early spring, it is likely that

yields in the early sowing period may be higher.

The May sowing period leads to a significant reduction of sunflower yield due to the reduction of the growing
season. The lowest yield (2.83—3.12 t/ha) in both sunflower hybrids was obtained at late sowing dates — May 10 and 20. In
the variant of sowing in May, the duration of the growing season was reduced, the formation of achenes took place in hot

conditions, which led to the decrease of yield.

Key words: sunflower, sowing dates, hybrids, field germination, yield.

IToctanoBka npoOaemu. IlociBHi oI
COHSIIHUKY B YKpaiHi IepeBHIIyIOTh 6 MIH ra,
0cOOJIMBO BENMKAa HOro KOHIEHTpalis Ha CXOAi,
miBaHi Ta B HeHTpi. llle 5—6 pokiB TOMY COHSIIHHMK
BHUpOIIyBaIM y 3aximHid VYKpaiHi Ha HEBETUKUX
IUIONIAaX, a 3 TPYNH OJMIMHUX KyJIBTYp TYT JAOMIHYBAaB
pimak. Temep 1e, mopsa 3 KyKypyA30l0, IIIEHHUIICIO,
CO€I0, PITAKOM, OJ1HA 3 HAWITOUIMPEHIIINX KyJIBTYp 1 B
3aximHuX 00NIacTsix, HaBiTh y IIpuxapnarti. OcKinbku
paHilie y 1iii rpyHTOBO-KIIMaTHYHINA 30HI 3 JOCTaT-
HiM 3a0€3IeYeHHSIM BOJIOTOIO 13 COHSIITHMKOM Maibke
HE IPOBOIMIN JOCIiIKeHHS, € IOTpeda B HAYKOBOMY
OOrpyHTYBaHHI OUIBIIOCTI €JIEMEHTIB TEXHOJOTIi
BHUpPOIIyBaHHS 1i€i KyabTypu. Lle nacts 3Mory migBu-
IIUTH BPOXKAHHICTh COHAIIHUKY.

CydJacHi riOpuan COHSIIHUKY MAaOTh BHCOKHH
MOTEHI[ial MPOJYKTUBHOCTI, AKUH MOXe 3a0e3rmedy-
BaTh (OpPMYBaHHS BPOXKaWHOCTI HACiHHS Ha PiBHI
3,5-4,5 1/ra, 3a BUcoKoro BMicTy omi (49-52 %).
BusHaunti BUpPOOHMKY, sIKi TiOpUAM Kpaiie BUPO-
IIyBaTH B KOHKPETHHX YMOBaX, IyXK€ CKJIQIHO, aJikKe
PEKOMEHIOBaH1 BOHH INepeBakHO jumre 1 Cremy i
Jlicocremy. Peaxkiiis >x riOpumiB, HaBiTh y MexXax
ONHI€T 30HM 3a pPOKaMH, HEOJAHO3HA4YHA. B omHUX
riOpumiB  CyTTE€BO 3MIHIOIOTBCS IPOLIECH POCTY,
PO3BUTKY, YPOXKaiHiCTh, SIKICTh HACIHHS, B IHIIUX — ITi
MOKa3HUKU Oinpmr ctabimeHi. ToOTO MOTpiOHI ribpH-
IIM, XapaKTepHi He JHIIEe BUCOKUMH BPOKAHHICTIO Ta
SIKICTIO, @ ¥ cTabiibHI, aanToBaHi 0 crenudpidYHuX
IPYHTOBO-KJIIMATHYHUX YMOB.

AKTyallbBHUM  3QJIMIIAETBCS TAKOXK HHUTaHHS
BU3HAYCHHSI ONTUMAJIBHUX CTPOKIB CIBOM COHSIIIHUKY B
ymoBax 3axigHoi VYkpainu. ['iOpumm BiApi3HSAIOTHCST
CKOPOCTHIJIICTIO, MO-PI3HOMY pearyroTh Ha TPUBAJIICTh
IIHsI, IHTEHCUBHICTh COHSYHOI'O OCBITJIEHHS, 3a0e3me-
YCHHsI BOJIOTOIO, TEIUIOBMMH pECypcaMH Ta iHIIMMH
YMOBaMH 30BHIIIHBOTO CepeloBHIa. ToMy ONTH-
MaJIbHI CTPOKHU CIBOU B Pi3HUX IPYHTOBO-KIIMaTHYHHX
30HAaX MPHIAJAI0Th HA Pi3Hi KaJCHAAPHI JaTH.

AHaJi3 ocTaHHIX JocaigxeHb i myOikamiii.
Bubip ontumanpHOrO CTpPOKy ciBOM — HeoOXigHa
nepenryMoBa €(peKTUBHOIO BHKOPHUCTAHHS PECypciB
cepernoBuIa It (OpMyBaHHS BHCOKOTO BPOXKAIO.
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Ctpoku ciBOM COHSIIHUKY MPUHHATO TUINTH 3a TEM-
[epaTypol0  NpOTpiBaHHS IPYHTY Ha  INIHOUHI
3aropTaHHs HaciHHA. Tak, paHHill CTpok ciBOM HacTae
3a Temmnepatypu 6-8 C, pekoMmMeHIOBaHM abo
ontuManbHui — 3a 8—10 C, Ta mi3Hii —3a 10-12 C.

CisTi HE0OX1HO, KON Y TPYHTI CTBOPIOIOTHCS
CHPUSATINBI YMOBH ISl IPOPOCTaHHS HACIHHS, TOSBH
CXOMiB Ta iX HOpMambHOro po3BUTKY. Ha nymKy
Ilerpuuenka B. @ ta  Jluxousopa B. B.  [14],
onmuMansHuli CTPOK CiBOM HAcTae y TOM Mepiof, KOlu
cepenHpO000Ba CTilika TemIlepaTypa Ha TINIHOWHI
3aropranHsa HaciHHs jgocarae 10-12 C. CiBba B 1eit
CTpOK 3a0e3neuye ApyxHi cxoau Ha 9—12 neHb.

3a ciBOM B onTUMaibHI CTPOKH (20 KBiTHS)
CIHOCTepiraiy iHTEHCHUBHIIII PICT 1 PO3BUTOK POCIIHH,
0 CHOPHUSIIO OJACPKAHHIO HAMBHINOI BPOXKANHOCTI
HacinHa — 2,89 t/ra. Cigba y panni (10 kBiTHS) Ta
mizHi (1 TpaBHS) CTPOKM NPHU3BOAUTH 1O 3MEHIIECHHS
BpoOXxaitHoCTi, BignoBigHo ao 20,2 /ra ta 17,7 T/ra
[2].

B ymoBax 3ouum Cremy VYkpaiHu Ha YOpHO-
3eMax THIIOBUX MaJOTyMYCHUX (DOpMyBaHHS BUCOKUX
YpOKaiB COHALTHUKY Ha PiBHI 2,7 T/Ta 3a0e3Meuyr0Th
riopuan PR64F50, PR64A15 3a pekoMeHIOBaHOTO
CTPOKy CiBOHM (3a IHpoOrpiBaHHS IPYHTY Ha TJIMOWHI
10cm Ha 10-12 C) [4]. B onTuManbHi CTpOKH 3a
TemrnepaTypu IpyHTy 8—12 C peKOMEHJOBaHO CiiTH
COHSAIIIHMK TaKoX B IHIIUX JOCHiDKeHHsx [15].
VYpoxaiiHicTh 3a CiBOM B ONTHUMAaJIbHI CTPOKU IIEPEBU-
IIyBaJla BPOXKAHHICTh COHAIIHUKY MOPIBHSHO i3 CiB-
6010 B paHHi Ta mi3Hi TepMinu Ha 0,27-0,45 1/ra [9].

VY pesynbTaTi MpOBEACHUX NOCTIIKEHb OyIo
BCTaHOBIIEHO, 10 Oubiry Macy 1000 HaciauH ¢op-
MyBajJHM [OCIBM BCiX MJOCHI[KYBaHHX TiOpHUIiB 3a
ciBOM y pEKOMEHJIIOBAaHI CTPOKH (32 IPOrpiBaHHS
IpyHTY Ha rubuni 10 cm Ha 10-12 C) [6].

Sk HaAaTO paHHi, TaKk 1 HAATO Mi3HI CTPOKHU
CiBOM CIPUYMHIOTH Hemodip ypoxkaro. 3a Oiono-
TYHAMH  OCOOJHMBOCTSMH  COHSIITHHK KyJlbTypa
PpaHHb020 CTPOKY CiBOM, OCKUTBKM HACIHHS COHSII-
HUKYy MOXe Ipopoctatu 3a TemmepaTypu 4-5C, a
CXOOW BUTPHUMYIOTH KOPOTKOYACHI BECHSAHI MpH-
Mopo3ku g0 MmiHyc 4-6 C [14]. Kpim Toro, BiH
HaJ3BUYaHO YyTJIMBUI HABITh 10 HE3HAYHUX OCIHHIX
MIPUMOPO3KIB y Tepiof] J03piBaHHS.



PociavHauTBO

3a paHHIX CTpPOKIB CiBOM TOSBa CXOMIB 3aTs-
T'YETHCS, BOHM OYyBalOTh 3piMKEHi, TOMY IO TIPYHT
HEJOCTaTHBO TPOTPITUH, a POCIMHH CHIIBHIIIE
ypaxkyroThcsi xBopoOamu. IlepeBara paHHIX CTPOKiB
ciBOM — OuIBII Mi3HBOCTHUIVI TiOpumu. 3a paHHIX
CTPOKIB — WpU HporpiBaHHi TIpyHTY mo0 6-8 °C
TEXHOJIOTIYHA CTUTIICTh COHSIIHUKY 3 BEreTaliiHum
nepiogoM MeHmie Hix 110 mHiB Hacrae y mepmriif-
Jpyrii Aekagl BepecHs, IO Ja€ 3MOTY YHHKHYTH
JIOIIOBOTO MEPioAy Mija yac 300py BpOXKaro.

B ymoBax mi3HBOI BeCHHM AOLIIBHO CiATH 1 3a
TemrepaTtypu Ipynry 68 C.

HaiiBunty BpokaitHicTe riopumis Antei, HC
cymo 2017, TyTTi oneprxanu 3a ciBOM B paHHIH CTPOK
(18-22 xBitHsa) — BignosigHo 3,54 T/ra, 3,31 1/ra Ta
3,50 T/ra. YpoxaiiHicTh 3a CiBOM Yy IpyrHi CTpOK
3MeHIIlyBajacs, ajie He CyTT€BO, W yTBOpmia B Tri0-
puna Anteit — 3,48 1/ra, HC cymo 2017 — 3,17 1/ra,
TyrTi 3,47 t/ra. CiBba y Ttperiii crtpok (10—
15 TpaBH#) CYTTEBO 3MEHIIMIIA BPOXKaHHICTh T10pUIiB
coHsamHUKy — Ha 0,12—0,25 1/ra [10].

Panni crpoku ciBOM 3a0e3medyroTh IHTCHCHB-
HIIKMH pPO3BUTOK KOpeHeBOi cucTeMu. HailOinpmmii
BIJICOTOK CyXOi MacH KOpPEHEBOi CHUCTEMHU TIiOpuuiB
COHSIIIHUKY BUSIBIUIH 32 CiBOM Y paHHI CTPOKH [7].

3a ni3wvboi CiBOM BepxHIM mIAp TIPYHTY
mepecuxae, MO0 TEX HEraTUBHO I103HAYAETHCS Ha
CXOXOCT1 ¥ TYCTOTI CTOSHHS pociuH. I1i3Hi CTpOKH B
YMOBax JOCTaTHHOTO 3BOJOKEHHS MiACHIIIOIOTH
PO3BUTOK BEreTaTHBHUX OPraHiB 3a paxyHOK I'eHepa-
TUBHUX [14]. PocnuHu mi3Hilie JOCTUrarTh y OLIbII
XOJIOZHHIA Ta BOJIOTUH TIEPioI.

BiomMeTpuuHi MOKAa3HUKH POCIHH COHSIIHHUKY
3a mi3HiX cTpokiB ciBOu (14-16 C) xapakTepHi ix
CYTTEBUM 3HIDKEHHSM IIOPIBHSHO 3 TIOKa3HUKAMH
pannsoro (68 C) ta pexkomenmoanoro (10-12 C)
CTpOKiB ciBOH [5].

Crpok ciBOM 3aleXdTh Bil OCOOIHBOCTEH
riopuaa. BuBueHHs TPpOX CTPOKIB CIBOM COHSIIIHUKY
3a mporpiBaHHs IpyHTY 10 5-6°C, 7-8 C Ta 9-10 C
mokaszano, 1mo B ymoBax llpaBobepexnoro Cremy
HalBUIy BpoXaiHICTh HaciHHS TiOpumu LG 55.82
(3,85 1/ra) Ta LG 54.85 (3,64 1/ra) 3abe3neunim 3a
nepuioro ctpoky cieou. ['iopunu @opeapx (3,09 1/ra)
ta LG56.32 (3,621/ra) cdopMmyBanu HaHBUILY
BPOXKaiHICTh 3a TPEThOro CTpoKy ciBou [11; 13; 16].

VY nmocmimkenHsx Ianryp B. B. i3 crmiBaBT. [3]
BUBYAIM TpU TiOpUOM pi3HUX TIPyH CTUIJIOCTI.
Pannpocturnmii ribpun Opeon HailOinbury BpoXkaii-
HicTh 3abe3meunB 3a ciBOm y mnepumid (6-8 C) i
apyruii (10-12 C) crpoku, BimmosigHo 2,89 1/ra Ta
2,92 1/ra. CepenubopanHiii riopun Kaner naiiBuimy
BpoxaitHicTe (2,73 T/ra) QopMyBaB 3a TMEpIIOro
CTpOKy ciBOU. Y cepemHbocTUTioro riopuma Jlpaiis
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MaKCHUMaJbHy BpokaifHicTh (2,98 1/ra) omepkaHo 3a
JPYyTroro CTPOKy CiBOH.

AHaui3 mokasas, 10 y OUTBIIIOCTI TOCTiIKEHb
CTPOKH CiBOM COHSAIIHMKY 0a3ylOThCSl Ha JOCATHEHHI
MeBHOI TeMmmepaTtypu IpyHTy. Ha wHam mormsan,
JOIIBHINIE BUBYATH KaJEHIApHI CTPOKU. 3MiHa
temnepatypu 3 68 C mo 8-10C ta mo 10-12C B
OKpeMi POKH MOKe BinmOyBatucs uepe3 3—4 aHi, i 3a
TaKUX YMOB BHMBUCHHS KaJICHIAPHUX CTPOKIiB e(ek-
tuBHime. KpiM Toro, 3a KaJeHIapHUX CTPOKIB JOCIi-
JDKYETbCS HE JIMIIEC BIUIMB TEMIepaTypu, a i iHIIi
YUHHUKK: JOBroTa IHS, IHTEHCHBHICTH OCBITJIECHHS,
JOCTYIHICTh TOXUBHUX PEUOBUH, BOJIOTICTH TOIIO.
Taxoi camoi nymku norpuMyrotbesa bymancekuii B. 1.
Ta AHTOHeub O. A. [2], AKi BHBUAIM CTPOKHU CiBOH
COHSIIHUKY 3 YpaxyBaHHSIM KaJCHAApHUX JaT
(10 xBiTHs, 20 kBiTHA, 1 TpaBHsA). Y JOCTIIKEHHSIX
[Nanamapuyka B. B. Tta Ilimmy6uoro B. . [10] y
cXeMi JOCIHiIKeHb CTPOKM CIBOM IIpHB’S3aHi K M0
KaJCHIAPHUX JaT, TaK 1 10 MOKa3HHUKIB TEMIIEPaTypu
IPYHTY, BUBYAIM TpU CTpoku: I — 18-22.04 (6-8°C);
I - 29.04-5.05 (10-12 C); II — 10.05-15.05 (14—
16°C). IloniOHy cxeMy BUBYQJIM 1 B IHIIUX JOCIi-
JOKEHHSX, /e BCTAHOBJICHO, 1[0 CKOPOCTUTIUH TiOpHa
CBiTOY PEeKOMEHAOBAHO CiATH paHime — 1-15 TpaBHS
(10-12 C Ta 14-16 C), a cepennbopaHHiii 3amopizb-
kuif 28 Ta cepeAHbOCTHINIMH  3amopi3bkuil 32
(¢hopMyBanu BUILY BpOXKAWHICTH 3a CiBOM 15 TpaBHA
(14-16 C) [1].

AKTyanpHICTh HAIIUX JOCHIIKCHb Ba’KJIMBA,
TOMY II0 y TPYHTOBO-KIIMaTHuHiM 30HI 3aximHOro
JlicocTemy cTpoku CiBOM COHSIITHUKY 1IIe HE BUBYAIIH.

ITocTanoBka 3aBaaHHsA. 3aBIaHHSI HAIIOrO
JOCITiKEHHS BUBYHTH BIUIUB CTPOKIiB CiBOH
riOpuiB COHSIIIHUKY Ha OCOOIMBOCTI (pOpMyBaHHS
ypoXaiHOCTI HaciHHA B yMoBax 3axinHoro JlicocTemy
VYkpainu. JlocmimKeHHsS MPOBOMMIIM Ha IOJSAX TOC-
nomapctBa T30B CBE Ykpaina Pisae y Bonomumup-
BonuacbkoMy paiioni BonuHCceKkoi 001acTi.

Ipynm nocmiaHOi OUISHKY cipuii omigzoneHuit
JIETKOCYTJIMHKOBUH 3 ymicToM rymycy 1,8 %. Bmict
JIETKOT'1IPOJII30BAHOT0 a30Ty — 72 MT, pyXOMHX (hopM
dochopy 1 kamito (3a Meroaukoro YupukoBa) —
BigmoBimHO 84 Mr i 87 mr Ha | kr IpyHTY. Peaxmis
TPYHTOBOTO pO3YMHY Onm3bka 10 HelTpanbHoi, pH
COJILOBO1 BUTSIKKH — 6,0.

OOuikoBa InIOLIA 50 M2, MOBTOPHICTh
JOCITi Ty Tpupa3oBa. Po3MilieHHs IUISHOK
cucrematuyHe. JlocmipKyBany aBa TiOpUIM COHSII-
HUKY Ta II’SITh CTPOKIB ciBOM (Tadu. 1).

Knivmamuyni ymoeu Oynu COPUATIUBUMHU JUIS
(hopMyBaHHs BpO)KaHOCTI COHSIIHUKY. 3 10 KBiTHA
nmoTerutiyio BieHb Ao 15 C, ane Howi Oynu XOJIOAHI:
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+3—4 C, cepennbonoboBa Temmneparypa 3a 10.4-20.04
cranoBuia 6,5 C. 3 20 KBIiTHS NMPAaKTUYHO TAKU Ke
TeMmmepaTypHuit pexum, y mepion 20.04-30.04
cepeanbogo0oBa Temmeparypa — 6,8 C. I3 30 kBiTHA
3HAYHO ITOTEINIUIO BIeHb — 10 15-20 C, Baoui 7-8 C,
cepeaHboZ000Ba Temmeparypa 3a naekany (30.04—
10.05) 3pocma mo 10,5C. 3 10 tpaBHs BmeHb 20—
22°C, BHoui — moHazg 10 C, 3a gekamy 10.05-20.05
3pocna a0 14,2 C. 3 20 tpaBHs BueHb 22-23 C, BHOUI
— Oupire Hix 10 C, cepenns Temmeparypa 3a AeKamy
3HK3miIace 1o 13,5 C. Bonoru y KBiTHi—TpaBHi Oyio
JOCTaTHBO

Texnonocis  eupowiysanns. llonepenHUKOM
COHANTHUKY Oyia o3uma mmeHuts. [licns ii 30upanns
moJie JYIIMJIH, a B JKOBTHI opanu Ha 3510. HaBecHi
3aKpHUBAJIM BOJIOTY Ba>KKUMH OOpOHAMH Ta MPOBOIUIIH
nepennociBHUM 00pobiTok rpyHTYy. Hopma BHCIBY
cra”oBuia 68 tuc./ra. ®ochopHi (amodoc) Ta KamiiiHi
(xnopuctuii kaniit) nodpusa y HopMi PeoK |59 BHOCKHIN
miJ 3g0JIeBy OpaHKy, a30THI (amiauHa cemitpa, Nop)
HaBeCHI MmiJl mepennociBHui 00pobiTok IpyHTY. s
KOHTpONIO Oyp’siHiB y ¢a3i 4-X JIUCTKIB BHKOpPHUC-
ToByBanu repOinua  ExpressSun® — I'pancrap 3
HopMotro 25 r/ra. Ilig yac Bereranii COHSIIHUKY s
3aXHMCTy BiI MIKiAHUKIB 1 XBOpOO IBiUi BHOCHIIH
iHCeKkTHIMIM Ta QyHTinuM. 30upanu 15 BepecHs.

Xapaxmepucmuka 2iopudig. Cymiko Opuri-
Hatop Cunrenta. CepenHBOpaHHIM, IHTCHCHBHHUH,
XapaKTepHUIl BHCOKOI aJalTUBHICTIO Ta cTa Oinb-
HicTio. CTiliKuil 10 HECHPUATIUBUX MOTOJAHUX YMOB 1
JI0O CTPEeCOBHX CHUTYyalliii. Bucora pocinH CTaHOBHTH
155-170 cm. Crilikuit 1o BoBuka pac (A, B, C, D, E),
¢dbomo3zy, domorncucy. Pexomengoanuii ans Cremy,
Jlicocreny, ITomiccs. Ilepion Bereramii 106115 nHis.
Bwmicr omii 10 55 %. Mae cepenHio eHepriro pocTy Ha
MOYaTKOBUX eTamax pocTy. OnTuMmaipHa TycTOTa
POCIIUH A0 30MpaHHS BPOXKAIO JUII YMOB JOCTaTHBOTO
3BOJIOKeHHS — 50-55 THC. pocnun/ra. YpoxaiHICTh
cranoButh 3040 1/Ta.

®aycro Opurinatop Cunrenta. CepeaHbo-
panHiii, mepiox Bereramii 108-118 pmniB. Tome-
pantHHii 10 5 pac (A-E) BoBuka, (homormcucy,
¢dbomo3y, cipoi THHII, ipXki, mepoHocnopo3y. Bucora
pocnuan 155-175 cM. BucokoBpoxkaitauii. Bmict omii
50-53 %. [iamerp xommka 20-25cM. PexomeH-
JOBaHa TYCTOTa Ha Iepiof 30MpaHHS B yMOBax
JOCTaTHBOTO 3BOJIOKEHHS 55-60 THC. pociun/Ta.
Crifikui 1o oOcumaHHsa. PexkoMeHIOBaHHMN IS
BHpoITyBaHHS B 30Hax Jlicocteny Ta [lomices.

Buknan ocHoBHoOro marepiauy. Ctpoku ciB6u
3yMOBJIIOIOTH Yac MOSIBH 1 TOBHOTY CXOZIB, MOJAJIBIII
picT Ta pO3BUTOK POCIHH. BHCOKY MONBOBY CXOXKICTh
3a0e3MeuyroTh AKICTh IOCIBHOTO Matepialy, yMOBH

60

MPOPOCTaHHA Ta TOSIBU CXOMiB, CIOCOOW, CTPOKU
ciBOM ¥ TNIMOMHA 3arOpTaHHs HACIHHSA, MOIIKOIKCHHS
MIPOPOCTKiB XBOpoOaMu Ta mIKinHUKamu. Ha momsoBy
CXOXICTh HaWOUIbIIe BIUIMBAIOTH 3a0€3MEUEHICTh
BOJIOTOI0 Ta TEMJOM. 3ajieKHO BiJ CTPOKIB CiBOU
KIIIMAaTH4HI YMOBH PIi3HSTBHCS, 1 II€ CYTTEBO IIO3HA-
Yae€ThCA HA MOJBOBIH CXO0XKOCTI HACIHHS, IUHAMIIl
CXOMIB Ta MOAANBIIMX POCTI i PO3BUTKY POCIHH
riOpuAiB COHSIITHUKY. 3HIDKEHHSI ITOJIBOBOI CXOXOCTI
MNpPU3BOIUTH JO TOTIpIIEHHS MOKAa3HUKIB POCTY
pocnuH, IXHBOI 1HAWBiXyanbHOI HMPOTYKTUBHOCTI Ta
3arajJpHOl BPOXKaifHOCTI.

Pe3ynpTaTi HamMX JOCTiIKEHb MOKA3aJH, IO
cxomu riopuma Cymiko 3a MepIInX CTPOKIB CiBOM B
YMOBaxX HIDKYUX TEMIIEpaTyp 3 SBHIIMCH Ha 1B JHI
mBHIIE, HOK y ridbpuga daycro (Tadm. 1). 3a paHHix
CTPOKIiB ciBOM cxoau 3’ siBUiMCh uepes 20-25 nuiB. 3a
ciBOM y Mi3HI CTPOKM pociMHHU 3inumm gepe3 10-13
JIHIB, TOOTO y/IBiUi MIBU/IIIIE.

3ayie)KHO Bijl CTPOKY ciBOM Ta TiOpuaa 3iiinio
55-63 tuc. pocmuu/ra. IlomboBa CXOXICTh 3MEH-
[IyBajach 3a OUIBII TPUBAJIOTO TIEPioay MPOPOCTAHHS.
Tak, 3a mepmioro CTpOKy ciBOM BOHA CTaHOBHJIA
3anexxHo Big TiOpuma 80,9-85,3 %. Y XomomHUX
yMoBax 3a ciBOM 10 KBITHS Kpaimie MTpopocTao
HaciHHa Tibpuma Cymiko. 3a ciBOM B ONTHMAaJbHI
CTPOKM TIONbOBA CXOXICTh B 000X TiOpHIiB
BHUpIBHSUTACh 1 cTaHoBMIIA 86,9 %. HaiiBumioro (89,7—
92,6 %) BoHa Oyina 3a mi3HIX cTpokiB ciBOu 10 Ta 20
TpaBHS, 3 OISy HA BUILI TEMIICPATypH.

Jemo iHON pe3yiabTaTd OJEpXKaHO B JOCHi-
JokeHHSAX MapkoBoi H.B. [8], ge momboBa cxoxicTh
OyJla BHILOIO 32 JIPYToro CTpoky ciBom (91-93 %) 3a
Temnepatypu IpyHTy 8-10 C. 3a mi3HBOrO CTPOKY
(12-14 C) Bona 3aM3UIack 10 88—89 %, HailMeHIIO
Oyia 3a paHHbOi ciBOH (5—7 °C) — 84-85 %.

I 30BciM mpoTHIIe)XHA 3aKOHOMIPHICTh BiJHOC-
HO HalMX JaHUX BHUSBIEHA Y JOCHIIKCHHSAX
[TinpkoBchkoro I'. B. 1 Tanumka C.II. [12]. Tyt
HaWBUIIl IMOKA3HHUKH IIOJIBOBOI CXOXKOCTI HaCIHHSA
riopunis consimHUKy (86,2-92,5 %) 3adikcoBaHo 3a
MEepIIOro CTPOKY CiBOM, KOJIM TeMIlepaTypa IPyHTY Ha
rMOMHI 3apoOKM HaciHHS mporpieTbcst Ha 5-6 C.
[TonmpoBa cxoxicTh Tpu ciBO1 y npyruii ctpok (7-8 C)
3MeHImuiIace 10 85,4-91,8 %, a6o ma 0,7-0,8 %. 3a
ciBOu y Ttperii crpok (9-10 C) monboBa CXOXiCTh
Oyna HaiiMenmoo — 84,1-90,2%. VY mnocymumsi
POKH, SIKIIO TPETiil CTPOK ciBOM NpUIIazae Ha TPETIO
JIeKaay KBITHS, CIIOCTEpIrajd IMIBUIKE IEPeCUXaHHS
MOCIBHOTO INApy, i MOJBOBA CXOXICTh 3HMXKYBasacs
Ha 3,8-7,9 %.

Taxki po301KHOCTI y JaHHUX TOJBOBOI CXOXKOCTI
MOJKHA MTOSICHUTH 3a0e3TeUeHHIM BOJIOTOr0. Y HAIllUX
JIOCITIJKEHHSX PiBEHB TOJIBOBOI CXOXKOCTI BU3HAYABCS



PociavHauTBO

MIOKa3HUKOM  TemmepaTypu. Bomora He Oyma
00MeXyBaJIbHUM YHHHHUKOM, 11 3amacu Oyniu JocTaTHi
JUIs MIPOPOCTaHHS HACiHHSA y BCI CTpOKH ciBOH. Y
JOCHIPKCHHAX 1HIIUX aBTOPiB, MPOBEACHUX B IHIIMX
KIIMAaTHYHUX 30HaX, y IGHTpl Ta MiBAHI YKpaiHw,
MOJbOBA CXOXKICTh 3HIKYBajlachb 3a JPyroro Ta
TPETbOTO CTPOKIB CiBOM BHACHTIJIOK TEpeCUXaHHS
IPYHTY 1 OpaKy BOJIOTH JUIsl IPOPOCTAHHS HACIHHA.
VYpoxaiiHicTh TiOpHIiB COHAIIHUKY Oyia
HalBUIIOK 3a ONTHUMAILHUX CTPOKIB ciBOW. 3a ciBOU

30 xBitHa y ribpuga Cymiko BOHa CTaHOBMIA
3,74 1/ra, y ribpuga Paycro — 3,58 1/ra (Tadm. 2).
Bucokow 3anumanack ypoxkaHICTH 1 3a CiBOM
20 KBITHS 3,67 1/ra ta 3,44 T/ra, 10 MeHIIE
MOpiBHAHO i3 cTpokoM 30 kxBiTHs numie Ha 0,07 T/ra Ta
0,14 T/ra, TOOTO pi3HULA MDK [HMH BapiaHTAMHU
MeHma 3a BenuunHy HIP. TemnepaTypHi ymoBH y
BapiaHTax IpPYroro i TPETbOro CTPOKIB CiBOM Oynu
Maibke OFHAKOBi, YUM MO)XKHA MOSCHUTH HE3HAYHY
PI3HMLIIO y BPOKaiHOCTI.

Tabnuys 1
BniiuB cTpokiB ciBOM Ha IIBUAKICTH MOSIBH CXO/iB
Ta NOJbLOBY CXOXKiCTh riOpUIiB COHSIIIHUKY
Jlara Binx ciou 10 I'ycrora Ha 1 ra, Tuc. ITonboBa
ciBbOa cxoau CXOIiB, AHIB MIOCisTHO, IIT. 31HIIIO, CXOXKICTb, %
TIIT.

I'6pun Cymiko
10 xBiTHS 3 TpaBHA 23 68 58 85,3
20 KBiTHS 7 TpaBHA 20 68 58 85,3
30 kBiTHS 12 TpaBH:A 15 68 59 86,8
10 TpaBH:A 20 TpaBHA 12 68 61 89,7
20 TpaBHs 30 TpaBHs 10 68 62 91,2

I'6pun daycro
10 xBiTHS 5 TpaBHA 25 68 55 80,9
20 KxBiTHS 9 TpaBHA 22 68 56 82,4
30 kBiTHS 14 TpaBH:A 17 68 59 86,8
10 TpaBH: 21 TpaBHA 13 68 61 89,7
20 TpaBHA 30 TpaBHA 10 68 63 92,6

Tabauys 2
YpoxaiiHicTh riopuaiB COHAUIHUKY 3aJ1€KHO BiJ CTPOKIB ciBOM, T/Ta
Crpok ciBoH [ToBTOpEHHS Cepenne Bimxunenns
I | 11 | 11

I'6pun Cymiko
10 xBiTHA 3,20 3,35 3,41 3,32 -0,42
20 KBiTHA 3,65 3,76 3,60 3,67 -0,07
30 xBiTHS 3,86 3,70 3,66 3,74 -
10 TpaBHA 3,04 3,10 3,22 3,12 -0,62
20 TpaBHA 2,84 2,70 2,95 2,83 -0,91

Cepense 3a riopunom Cymiko 3,32

I'6pun Paycro
10 xBiTHA 3,06 2,98 2,81 2,95 -0,63
20 KBiTHA 3,32 3,42 3,58 3,44 -0,14
30 xBiTHS 3,47 3,67 3,60 3,58 -
10 TpaBHA 3,23 3,02 3,05 3,10 -0,48
20 TpaBHA 2,88 2,77 2,87 2,84 -0,74

Cepense 3a ribpunom Paycro 3,18 (-0,14)

HIPO’5 T/Ta 0, 15
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3a ciB6u 10 KBiTHS ypoKaHHICTH y TiOpuma
Cymiko cranomna 3,32 1/ra, y riopuma daycro —
2,95 1/ra, mo MEHIIEe MOPIBHSHO i3 CTPOKOM CiBOU
30 kBiTHs BiamoBigHo Ha 0,42 T/ra Ta 0,63 T/ra. lle
MOXHA TIOSICHUTH Ii3HIM HAacCTaHHSM BECHM, HHU3b-
KHMHU TeMIepaTypaMu B Lieil mepiofn, 301MbIICHHSIM
nepioay ciBb6a — CXOIW Ta iHIIUMHU HECTIPHATIUBUMHU
ymoBamMH. B yMmMoBax paHHBOI BECHM, LIJIKOM
IMOBIpHO, BpOXKailHICTH 3a paHHIX CTPOKIB CiBOM
MOKe OyTH BUIIOKO.

Haiimenmy Bpoxaiinicts (2,83-3,12 1/ra) B
000X TiOpuIiB COHSMIHUKY OAEpKaHO 3a Mi3HIX
cTpokiB ciBOu — 10 ta 20 TpaBHA. 3a ciBOu y TpaBHi
CKOpOYYBaJIaCh TPHUBAIICTh BETCTAIIIHOrO mepiony, a
ciM’aHKH (opMyBaJHcsi B yMOBaX CIIEKH, IO IpH-
3BOJIMJIO JI0 3MEHIICHHS BPOXKAWHOCTI.

HeoOxigHo 3ayBaxkuTH, 110 3a CiBOM y KBITHI
ypoxaiHimmm (Ha 0,37; 0,23; 0,16 T/ra) OyB ribpua
Cywmiko, 3a ciBOM Yy TpaBHi yposkalHICTb TiOpuIiB Oyia
OJTHAKOBOIO, TOOTO ribpua daycTo MEHI NpUaaTHUH 10
paHHIX CTpokiB ciBOM. 3aramom ribpuny Cymiko Ha
0,14 T/ra OyB ypoxaiHimmM 3a riopug daycro.

BucHoku. IlompoBa  CXOXICTP  HACiHHS
riOpuaiB COHSAIHUKY Oyna Bucokoro (80,9-92,6 %).
Bona 3MmeHmIyBamach 3a paHHIX CTPOKIB CiBOM Yy
KBITHI 1 3pocTaja 3a Hi3HbOI CiBOM y TpaBHI B yMOBax
BHIIOI TeMIlepaTypu IpyHTy. IlomboBa CXOXiCTh He
3MIHIOBaJIaCh IIiJl BIUIMBOM BOJIOTH, OCKIJIBKHM il
3amaciB OyJ0 JOCTaTHBO B yCi CTPOKU ciBOH. 3a ciBOH
10 1 20 xBiTHS cXxomu 3’sBIIHCH yepe3 20-25 nHiB,
3a ciBOM y TpaBHi yaBiui mBuamie — yepe3 10—13 gxiB.

HaiiBumia BpoXalHICTh COHSIIHUKY (OpMY-
Bajachk 3a ciBOu 30 kBiTHA: y ribpuga Cymiko BOHa
cra”oBuna 3,74 t/ra, y ribpuga ®@aycro — 3,58 T/ra.
HouinpHa Takok ciBOa 20 KBiTHS, a pi3HHULS B
ypokaiiHocTi 3 30 KBITHS — B MeEXax TOMHUIIKH Y
JOCII/DKEHHSAX. 3a paHHIX CTPOKiB CIiBOM BHIIY
BpoXkaitHicTh Gopmye riopun Cymixko.
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Shuvar I., Korpita H., Dudar I., Lipinska H. Competitive ability of invasive weed species and their influence
on phytocenose biodiversity

The global threat from the spread of invasive plant species leads to an imbalance of plant living conditions in the
agrocenosis and depletion / destruction of biodiversity. Ukrainian scientists are conducting a research on the impact of alien
species of flora in the context of environmental threats to phytoinvasions. Invasive plants are especially dangerous both for
the integrity of natural ecosystems and for various areas of economic activity. Invasive plant species cause significant
damage to agriculture, forestry and water management, nature reserve areas.

Less common invasive plant species create one of the biggest environmental problems in the world. This is a
scientifically proven fact, which is legally reflected both in international conventions and in the legislation of individual
countries.

The foundation of an ecosystem is made by its flora. Therefore, invasive plant species are a blow to its foundation. If
climatic conditions are suitable for invasive plants, they have a huge competitive advantage over native species, as they
have no or limited natural enemies/consumers and diseases in the local ecosystem that could deter their spread. Therefore,
they simply squeeze out local species from the territories, dooming them to extinction.

The extinction of native plant species leads to extinction of native species of animals, fungi and many
microorganisms that have built ties with the aboriginal flora for thousands or millions of years. They are directly dependent
on it and are organically interconnected. That is why the invasion of an alien species does not increase the number and
activity of local biodiversity, but, on the contrary, leads to the death of a significant number of species of flora and fauna
dominated by only one or more species of invasive plants.

In Ukraine, the impact of non-native plants on the environment is growing every year. In terms of Adventist flora,
Ukraine ranks first among other flora in the world. The spontaneous fraction of adventive flora of Ukraine has 830 species
of vascular plants (including 18 % — archeophytes and 82 % — kenophytes), which is about 14 % of the total flora of the
country, which has more than 6,000 species of vascular plants (including all aboriginal and adventitious species), as well as
the main cultivated and wild plants.

Key words: biodiversity, invasion, weeds, control measures.

Iyeap 1., Kopmita I'., Aynap I., Jlinincbka I'. KoHKypeHTHa CHPOMOKHICTH MAaJIONOLIMPeHUX BHAIB
Oyp’siHiB Ta iX BIJIMB Ha Oiopi3HoMaHiTTSI diToneHO3iB

CBiTOBa 3arpo3a BiJ| NOIIMPEHHS 1HBa3MBHMX BUAIB POCIUH IPU3BOJUTH 0 IUCOANAHCY YMOB SKUTTS POCIMH B
arporeHo31 Ta 301 THCHHS/3HUIIICHHS O10THYHOTO PI3HOMAHITTS. Y4eHi YKpaiHH IPOBOAATE JOCHTIHKEHHS BILTUBY YY>KOPITHHUX
BUAIB (GIIOPU Yy KOHTEKCTI €KOJIOITYHUX 3arpo3 (iToiHBa3isM. I[HBa3MBHI pocaMHHM 0COOIMBO HEOE3MEuHi SK VIS LiTiCHOCTI
[IPUPOAHUX EKOCUCTEM, TaK 1 ULl PI3HOMAHITHUX cep IoCrogapchKol AisuIbHOCTI. IHBa3MBHI BUAM POCIIHMH 3aBAAIOTh 3HAUHUX
30UTKIB CLJIbCHKOMY, JIICOBOMY Ta BOJIHOMY I'OCIIOJIapCTBaM, TEPUTOPISIM MPUPOHOTO 3aII0BiTHOTO (GOHY.

MasnonomupeHi iHBa3MBHI BHOM POCIMH — OJHA 3 HAaWOUIBIIMX €KOJOriYHMX mpobiiem y cBiti. lle HaykoBO
JoBenieHuit (haxT, sIKUii BiioOpaskeHO I0PUIMYHO SIK Y MDKHApOJHUX KOHBEHLIAX, TaK 1 B 3aKOHOJABCTBI OKPEMUX KpaiH.

ODyHIAMEHT €KOCUCTEMM CTaHOBUTH ii ¢uopa. ToMmy iHBa3MBHI BUAM POCIMH — L€ yhap Io ii ocHOBi. SIkiio
KIIMaTU49HI YMOBU AJIsl YyXaKiB MiAXOAATh, TO BOHM MAalOTh BEIMYE3HY IIEpeBary B KOHKYPEHLIl HaJ abOpUreHHUMHU
BUJIAMH, OCKUIBKH y HUX BIICYTHI ab0 0OMeXeHi NpUpPOJHI BOPOTH/CIIOXKMBaYi Ta XBOPOOH B MICIEBI €KOCHCTEMI, SKi
Moriau © cTpuMyBaTH iX NomMpeHHA. ToMy BOHM IPOCTO BUTHCKAalOTh MICLEBI BHOM 3 OCENMILI, IpHpiKarouu ix Ha
BUMMPAHHS.
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3HUKHEHHs MICLEBUX BHIIB POCIMH INPU3BOJUTH O 3HUKHEHHS MICLIEBUX BUAIB TBapuH, I'pubiB Ta OaraTbox
MIKpOOpraHi3MiB, siKi OyyBanu 3B’S3KH 3 a0OPUTE€HHOIO (JIOPOI0 YHPOJOBXK THUCSY ab0 MiNbHOHIB POKiB, Oe31mocepeHbO
3aJIeXKaTh Bijl HEl i OpraHiuHo MoB s3aHi Mixk coboro. Came TOMy iHBa3isl Yy)KOPiHOrO BHAY HE BIUIMBAE Ha 30LIbIICHHS
YHCEJIBHOCTI 1 aKTUBHOCTI MiCLIEBOrO Oi1OpI3HOMAHITTS, a, HAaBIAaKH, — MMPHU3BOAUTH J0 3aru0esi 3Ha4HOi KiIBKOCTI BUIIIB
(nopu Ta dayHu 3 JOMIHYBaHHSM JIMILIE OJJHOTO 200 KIIBKOX BUIB YY>KHHIIIB.

B VkpaiHi BIUIUB HEaOOPUT'€HHUX POCIMH Ha JAOBKULIA 3pOCTA€ 3 KOKHUM POKOM. 3a piBHEM aJBEeHTH3aLil diopu
VYkpaiHa mocigae 4inbHe Micue cepen iHIUX ¢uop cBiry. CnoHraHHa ¢pakiis aaBeHTUBHOI (JIOpU KpaiHU Halidye
830 BuaiB cynuHHUX pociauH (30kpema 18 % — apxeoditu ta 82 % — keHoQiTH), 1O CTaHOBUTH OnM3bKO 14 % Bifg
3arajgbHOi KUNbKOCTI BMIIB (opu kpaiHu, y Oanky sikoi moHan 6000 BuaiB CyAMHHUX pPOCIMH (pa3oM 3 YyciMa
a0OpUreHHUMU Ta aABEHTUBHUMU BUIaMU), @ TAKOXK OCHOBHI KyJIbTUBOBaHI Ta 3UYaB1Ii POCIHHH.

KutouoBi cjioBa: Giopi3HOMaHITTS, iHBa3is, Oyp’sHU, 3aX0au OOPOTHOU.

Formulation of the problem. Invasive weed
species are any plant species that have not grown in
specific conditions and are damaging the ecosystem.
They have a particularly significant effect on the
structure of plant groups, cause impoverishment of
their species composition and structure, and even
contribute to replacement of the regional indigenous
plant complexes. Invasive weeds can change the
function of the ecosystem, reduce productivity and
profitability of the primary industry, and severely
limit the long-term sustainability of all the state's
agricultural and natural resources. Invasive pests
threaten agrocenoses of crops, pastures, waterways,
national parks and the urban environment.

As they take root in local ecosystems, invasive
species become competitors / aggressors and displace
natural species. They can destroy valuable tree species
that create shade, carbon sequestration and wildlife
habitat, or even increase the risk of forest fires. They
are able to have a significant impact on the deve-
lopment of erosion processes and soil degradation,
deterioration of groundwater quality [1-4].

Analysis of recent research and publications.
Analysis of recent researches and publications. Our
research was conducted during 2013-2021 [9-10],
devoted to the invasion of rare harmful weeds and its
impact on agrocenoses and biodiversity of Ukraine. A
number of scientific works by other authors [6-8; 11]
indicate the threat of the significant number of them
on the territory of Ukraine. In particular, such segetal /
ruderal plants as Heracleum sosnowskyi, Solidago
canadensis, Acer negiindo, Quercus rubra, Phytolacca
Americana, Ambrosia artemisiifolia, Asclepias
syriaca, Hordeum murinum L. etc.

This extraordinary plasticity of many weed
species can be explained by their nature as pioneer
species, adapted to high levels of disturbance due to
the presence of many phenotypes that can be
manifested in a particular environment.

The adaptive advantage of plasticity allows
invasive species to make better use of natural
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resources, as they tend to respond better to increasing
the availability of the latter.

Global climate changes (rising temperatures,
rising CO, emissions) or changes in humidity are
causing highly plastic reactions in invasive weeds.
Conversely, non-invasive plants adapted to more
stable environmental conditions cannot adapt so
quickly to sudden changes in the growing conditions.

Invasive alien species are likely to interact with
climate change, which will require active mana-
gement.

Setting objectives. Weed infestations pose a
serious threat to natural ecosystems. For many years,
economic and sustainable methods of reducing and
dominating harmful weeds have been sought. The
number of invasive species can be controlled by
mechanical or chemical methods, as well as
biocontrol agents. Because the value of biological
control is obvious and attractive, evaluation of the
potential insects to make biocontrol is a long and
costly process, so mechanical control and herbicides
are most often used to control weeds. Mechanical
removal by pruning or application of herbicides
provides fast suppression of weeds, but they can be
easily regenerated.

Presenting main material. Destruction of
natural habitats due to anthropogenic impact,
reduction of biodiversity, intensification of agricul-
ture, imperfection of the control system for the import
of plants and animals from abroad over the past
decades have led to penetration of many species of
flora and fauna that have never been found on its
territory.

Today, almost the entire territory of Ukraine is
to some extent affected by such alien plant species. A
significant number of them exhibit invasive
properties, and the processes of mass development are
often characterized as biological pollution. Increasing
globalization, climate changes, habitat fragmentation
and degradation, overpass construction and the use of
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potentially dangerous invasive genetically modified
organisms increase the rate of invasion of alien
species into new areas outside their natural habitats
and increase their invasive properties.

Invasive alien species are considered one of the
main factors of the negative impact on biodiversity,
which leads to a decrease in the number and
extinction of a number of local species of wild flora
due to changes in the ecosystem structure, predation,
competition, disease and others. They cause
multimillion-dollar damage to agriculture and spheres,
and some species threaten human quality of life and
health.

World agriculture is developing special weed
control programs where they are the most useful for
biodiversity and the greatest cultural and social value,
in particular, can be removed from areas where they
affect endangered species and their habitats.

Over the years of research, it is have found that
in the western forest-steppe the area of distribution of
Heracleum sosnowskyi, which was cultivated as a
silage plant in the middle of the XX century, is
growing every year. Its leaves and fruits are rich in
essential oils containing furanocoumarins — photo-
sensitizing substances that, if applied to the skin,
cause photochemical burns.

This plant grows everywhere (in riparian areas
and on both sides of roads, meadows, pastures,
recreational complexes, forests, as well as in
homesteads and agricultural soils). The exponential
phase of invasive propagation of Heracleum sos-
nowskyi continues to this day.

In addition to Heracleum sosnowskyi, the weed
Solidago canadénsis L. is spreading on a large scale.
According to the degree of danger to the environment
and human well-being, this alien invasive species is
almost on a par with Ambrosia artemisiifolia L. and
Heracleum sosnowskyi. As of today, Solidago
canadénsis L. causes a significant damage to
Ukrainian agriculture. Nevertheless, this process can
still be brought under control right now.

In the western forest-steppe (Ivano-Frankivsk
region) we found the emergence and intensive spread
of another invasive species of weed — Asclepias
syriaca, which has so far been distributed in Kyiv,
Poltava, Chernihiv, Cherkasy, Dnipropetrovsk, Sumy
and other central and southern regions of Ukraine.
Given that Asclepias syriaca is a very vicious weed
that multiplies rapidly, it is important to know that it
is not the subject to chemical or mechanical
destruction, and can contaminate crops of about 40
crops (corn, soybeans, sorghum, sugar beets,
vegetables, cereals, etc.)
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Conclusions. In Ukraine, most stakeholders
often have limited / no knowledge of the range of
threats posed by invasive species. Therefore, it is
difficult to mobilize the necessary efforts to control
their spread, even those that affect human health or its
basic economic interests. A striking example is the
rapid spread of the quarantine species of ragweed
(Ambrosia artemisiifolia L.) in Ukraine and its
penetration not only into agrocenoses, but also into
steppe, meadow and forest ecosystems. The damage
to agriculture and human health is estimated at
millions of hryvnias. However, despite the significant
threat posed by this species, appropriate measures
have not been taken, including due to a lack of public
awareness of the possibilities of counteracting the
spread of the species. Deep awareness and under-
standing of the impact of invasive species is important
for the development of shared responsibility,
encourages private structures and increases the
effectiveness of appropriate measures.

Weeds interfere with a wvariety of human
activities, and a number of methods have been
developed to suppress or eliminate them. These
methods vary depending on the nature of the weed
itself, means of disposal and the method impact on the
environment. Usually, for financial and environmental
reasons, the methods used in a public park should not
be used in pastures or forests. Herbicides sprayed on
roadsides to remove weeds that threaten fire or traffic
are unsuitable for use in agrocenoses.

Mulching, which is used to control weeds in
backyards, is not possible for large farms. Weed
control, in any case, has become a highly specialized
activity. In agriculture, weed control is an important
part of the technology of growing crops and obtaining
high quality products with minimal negative impact
on the environment.

Invasive weeds are so effective in suppressing
native plants that they lose the ability to thrive in
biodiversity. They affect our national parks,
competing with local plants for water, sunlight and
space. Under these conditions, dense areas of ve-
getation are formed, which suppress / kill local plants,
which, in turn, adversely affects of local animals.
Weeds reduce the food source of these animals and
destroy the habitat that is important for their survival.

Developing a strategy to control invasive weed
species will help to effectively control them in own
area, namely:

» abide by laws against invasive plants;
» integration of control measures and
methods;

» coordination of control activities with
neighboring territories;
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» increase the effectiveness of measures by
ensuring the priority of control activities and the use
of resources in the optimal period.
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Baraii T., JluxouBop B. Ypoxaiinicte conssminuky (Helianthus annuus) 3ajexuo Bin riopuaa B ymoBax
3axigHoro Jlicocteny Ykpainu

3 MeTOl BUBYEHHS YpoxaWHocTi riOpuaiB coHsamHuky y 2019-2021 pp. Ha nmocnimHoMy mnoii JIbBiBCbKOro
HaIlIOHAJILHOrO YHIBEPCHTETY MPHPOJOKOPHCTYBAHHS MPOBOJMIM IOJBOBI JOCIHIIPKEHHs. [PYHT NOCTIAHOI AiNSAHKA —
TEMHO-CIpHii ONiA30JIeHUH JTErKOCYTIIMHKOBUM 3 ymMicToM rymycy 2,4 %. BuBueHo micTh riOpuiiB pi3HUX IPYI CTUIVIOCTI:
H4X302E, X4219, N4H470, HXK12M010, H4LM409, Kamapo 2 ¢ipmu Nuseed.

BcraHoBEHO, 1110 B YMOBaxX JAOCTaTHHOTO 3BOJIOKEHHS 3axiaHoro Jlicocteny YKpaiHU 3a OCHOBHUMH €JI€MEHTaMU
CTPYKTYpU yporkaitHocTi ribpunu consiinuky (H4X302E, X4219, N4H470, HXK12MO010) maino Bifpi3HsIUCh Mix cO001O0.
Bucora pocnuH y Hux cranoswia 175-178 cm, niamerp kommka 16,0-16,3 cm, maca 1000 Hacinun 44,1-44,7 r, KiJIbKICTh
HaciHuH y komuky 1769-1780 wr. ¥ riopuaa H4LM409 niamerp xommuka 3pic 10 17,0 cm, maca 1000 Hacinuu — 10 45,7 T,
KUTBKICTh HACIHMH Y KOWIHKY — 110 1791 1T, 3HauHO BHII MMOKa3HUKH €IEMEHTIB CTPYKTYpH Maiu ridpua Kamapo 2, Bucora
pocnuH y sikoro 3pocia a0 183 cm, miamerp xommka — a0 18 cm, maca 1000 HacinuH — 10 46,2 T, KiNBKICTh HACiHUH Y
kouuky — 1o 1800 mir.

BiHOCHO HEBUCOKY BpPOXKaHHICTh COHAIIHUKY (2,40-2,91 T/ra) MOXKHA HOSCHUTH HAJAMIPHUM 3BOJIOKCHHSIM Y POKU
MPOBEICHHS JIOCIIHKEHb 1 3MEHILICHHAM yHACTioK 1iboro Macu 1000 Hacinuu. Y 2019 pomi ypoxkainicTs (2,34-2,79 T/ra)
3MEHILMIACS BHACIIJIOK IEPE3BOIIOKEHHS Y TPaBHi, KoM Bumnano 161 mm, 1o Oinblie Bij cepeqHp00araTopiyHuX JaHUX Ha
92 mm. Haiimenma BpoxaiiHicTs (2,28-2,72 1/ra) y 2020 poui cnpu4nHEHa HaJMIPHUM 3BOJIOYKEHHSIM I'PYHTY — BIPOJIOBXK
JIBOX MicsliB: y TpaBHi Bumano 138 Mm (+69 MM 1o Hopmu), y depBHi — 140 Mm (+56 mm). Haiicnpustiusimi
TipoTepMiYHi YMOBH U1l hopMyBaHHS BpoxaitHocTi (2,58-3,22 1/ra) ribpunis consmHuky Oymu y 2021 poui.

I'i6pun consmanky Kamapo 2 ¢hopmyBaB HalBHIy BpoXkaiHiCTh HaciHHA Ha piBHi 2,91 T/ra, mo Ha 0,41-0,51 T/ra
BHILIE NTOPIBHSAHO 3 IHIIUMU TibpuaaMu. I'pynu CTUIIIOCTI HE BIUIMBAIHU HA PiBEHb ypPOXKAHHOCTI.

Ki11040Bi cj10Ba: COHAIIHUK, TOPUIY, EIEMEHTH CTPYKTYPH, YPOXKAHHICTb.

Bahai T., Lykhochvor V. Yield of sunflower (Helianthus) depending on the hybrid in the Western Forest-
Steppe of Ukraine

To study the yield of sunflower hybrids in 2019-2021, field research was conducted on the experiemental field of
Lviv National Environmental University. The experimental site is characterized by dark gray podzolic light loamy soil with
the humus content of 2.4 %. Six hybrids of different maturity groups were studied: H4X302E, X4219, N4H470,
HXK12M010, H4LM409, Camaro 2 of Nuseed company.

The studies have shown that in conditions of sufficient moisture in the Western Forest-Steppe of Ukraine, sunflower
hybrids (H4X302E, X4219, N4H470, HXK12M010) differed little by the main elements of yield structure. The height of
plants was 175-178 cm, diameter of a basket 16.0-16.3 cm, weight of 1000 seeds — 44.1-44.7 g, number of seeds in a
basket 1769-1780 pcs. The hybrid H4L.M409 was characterized by the diameter of the basket increased to 17.0 cm, weight
of 1000 seeds — up to 45.7 g, number of seeds in a basket — up to 1791 pcs. Much higher indicators of structural elements
were provided by Camaro 2 hybrid, including plant height increased up to 183 cm, basket diameter — up to 18 cm, weight of
1000 seeds — up to 46.2 g, number of seeds in a basket — up to 1800 pcs.

The relatively low yield of sunflower (2.40-2.91 t/ha) can be explained by excessive moisture in the years of
research and the consequent reduction of the weight of 1000 seeds. In 2019, the yield (2.34-2.79 t/ha) decreased due to
waterlogging in May, i.e. 161 mm of precipitation that was by 92 mm more comparing to the average long-term data. The
lowest yield (2.28-2.72 t/ha) in 2020 was caused by excessive soil moisture during two months: 138 mm (+69 mm above
the norm) of precipitation fell in May, 140 mm (+56 mm) in June. The most favorable hydrothermal conditions for
formation of yield (2.58-3.22 t/ha) of sunflower hybrids were observed in 2021.

The Camaro 2 sunflower hybrid produced the highest grain yield, i.e. 2.91 t/ha, that was by 0.41-0.51 t/ha higher
than other hybrids. Maturity groups did not influenced the yield levels.

Key words: sunflower, hybrids, structural elements, yield.
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IMocTanoBka mpodiaemu. B Ykpaini 3apeecr-
POBAaHO BENUKY KUIBKICTh TiOpHAIB  COHSIIHHKY,
MEpeBayKHO TSI MIBAHS, CXOLy Ta LEHTPY YKpaiHH.
OcTaHHIMH pOKaMM peeCTPYIOTh TiOpHIH 1 IS 30HU
3aximnoro Jlicocremy it Ilomices, 1€ COHSIIHUK yKe
JIOCUTh TOIIMPEHUH. BogHoYac BHU3HAYUTH BHPOO-
HUKY, sIKi TIOpUIM Kpalle BUPOIIYBATH B KOHKPETHUX
YMOBaX, Ty’Ke CKJIaIHO [5].

HoBi ribpunu MaioTh BHCOKMH ITOTEHITias
ypokaiiHocTi Ta BuXim omnii. BoHu opieHTOBaHiI Ha
CKOPOCTHUTIIICTh, XapaKTepHi BUCOKOK OJIHOPIIHICTIO
3a  MOp(ONOriYHUMH TOKa3HUKAaMH, CTilki abo
TOJICPAHTHI 10 OCHOBHUX XBOPOO Ta LIKiAHUKIB.

I'i6puan COHAMIHUKY Pi3HATBCS MK cO00I0 32
TaKUMH IIOKa3HMKAMH, SK €HEprii MOYaTKOBOTO
pOCTy, 4Yac HacTaHHS Ta TpUBATICTh (a3, mepion
¢izionoriyHoi CTUTIIOCTI, MOP(OJIOTiyHI HmapameTpu
POCIHH, ypoKaiiHi BJIaCTUBOCTI Ta SIKICHI TOKa3HUKH
MpoayKuii. Y COHSIIHUKY JOCHThH TiCHA KOpeJsuiiHa
3aJIeKHICTh MK TPUBAJIICTIO BEreTaliifHOTo nepiony i
piBHEM ypoxaro. ToMy IOCHiT)KEHHS 3 BUSBICHHS
HaMOLIbII aanTOBaHUX T1OPHIIB AJIs 30HU 3aXiTHOTO
Jlicocreny Ykpainu BKpail akTyasbHi.

AHaJi3 ocTaHHIX JocaigxeHb i myoOJikamiii.
lOpuan COHANIHMKY MOMUIAIOTBCA HAa THIM 34
HampsIMOM BUKOPHUCTAHHS 1 BMICTOM >KHPHHUX KHCJIOT:
ONIiffHi, KOHIUTEPChKI Ta BUCOKOOJIEIHOBi. Jlis
ONIIMHMX XapaKTepHi BUCOKUI BMICT ofii, ApiOHA 4H
CEepPeHhOT0 PO3Mipy CiM’siHKa. Y KOHIUTEPCHKUX
ciM’HKaX KpPYHHOTO pO3Mipy MiIBUINEHUHA BMICT
Oinka. ['iOpuam oneiHoBOro Tty MictsATh moHaz 80 %
0J1eTHOBOI KHCIIOTH, TOAI AK Y TiOpUAIB JIIHONEBOI'O
Tumy ii BMicT carae mume 20-30 % [10].

3a TpuUBaJiCTIO BEreTaliifHOro mepiomy Tiod-
PHUIN COHAIIHMKY MOIUIAIOTH Ha cKopocTurii (80—
90 nnuiB), panasocturai (100 AHIB), cepemHbOCTUTIII
(mo 110 mHiB). 3a UMMU TOKa3HMKAMH MOXKHA
BHU3HAUWUTH Haiikpamuili TiOpux 1 IEeBHOI 30HH
BupouryBaHHs [5]. ¥V mocmimxenHsx A. B. Koxana
OinpLIicTh TiOpUIIB MiJ BIUIMBOM BHCOKHX TEMIIC-
paTyp 3MEHIIyBajla BereTalliiHUI mepioa, a Kpamia
BOJIOro3abe3nedeHicTs 1 TOMIpHI  TeMIepaTrypu
IIOJIOBIKYBaJIA HOTO.

COHSIIITHUK Jy’K€ BUMOTJIMBHN J0 KIIIMATUIHUX
yMoB. Jlo (a3u yTBOpeHHS KOIIMUKIB POCIMHU COHSIII-
HUKy BuUTpauaioThb 20-25 % Bomoru Bif 3arajbHOL
moTpedr, BUKOPUCTOBYIOUM ii 3amacu NEpeBakHO 3
BEPXHIX mapiB IpyHTy. Haifbinpmry KinbKicTh BOJO-
i — 60 % — 1 KylnbTypa 3acBOKOE Y MeEpioa Bix
MOYaTKy yYTBOPCHHS KOIIUKIB ¥ YHPOIOBX IIBITIHHS,
mei MikdaszHuii mepiox KpUTHUHHM y BOIOCIIO-
KMBAHHI COHSIIHUKY. SIKIIIO BOJIOTH HEIOCTaTHBO, TO
KOIIMKK 1 HAaciHHA MOXYTh (hopMyBaTHCS HENO-
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PO3BHHEHHMMH, IO IpHU3BEAE 10 HEAoOOpy BpOXKAIo
[2]. HaiiOinpmi BpoXaiHICTh Ta ONIHHICTH HACIHHS
COHSIIHUKY 3ajJexaTb BiJl piBHA 3a0e3MeUeHHS
BOJIOTOIO B PiK BHpOIIyBaHHA [6; 12].

IIpoeneni O. A. €pemenko Ta B. B. Ka-
JUTKOIO [3] mocnmimpKeHHs Moo 3B’ S13Ky BpOXKaHHOCTI
COHSIIHUKY 3 arpoMeTCOpOJIOTIYHMMH YMOBaMH
3amopi3pkoi 00NacTi IoOKasanM, IO Ha PpiBCHb
ypokaro Oinplie BIJIMBAaE MiHIManbHA TIOBITpSHA
BOJIOTICTh y MEPioJ IBITIHHS, HIX KUIBKICTh OMaJiB 3a
BECh BeTeTalliifHHIA TIepiofl.

OmnTumizanis TEXHOIOT1] BUPOIIYBAHHS COHSIII-
HUKY CIIpUs€ TIOBHOMY BHMKOPHCTaHHIO TiOpuaaMu
KyJIbTYpPU BCIX YMOB JKHUTTE€ISUIBHOCTI BIIPOIOBX
Bereranii [11]. 30inbmieHHsT 00CATIB BUPOOHHIITBA
MOXITUBE yJOCKOHAJICHHSAM TEXHOJIOT1] BUPOIYBAaHHS
[7].

YacTuHa aBTOpIB 3a3Hayae, IO JJIS HOBHUX
riOpuAiB COHAIIHUKY JOIUIBHO BUBYATH MOXKJIHMBICTH
MiABUIIEHHS 1XHBOI BPOXKAHHOCTI 4epe3 3aryIleHHS
mocigiB [1; 8].

BceranoBneHo, mo uisi OTpUMaHHS CTabiIbHO
BHCOKHX BaJIOBUX 300piB COHSIIHUKY MOTPiOHO BU-
ciBaTu riOpuam, MaKCHMaJIbHO alaliTOBaHi JI0 PETiOHYy
BHPOIIYBaHHS, $Ki JOCTUraloTh Oe3 necukamii. B
YMOBaxX HEJOCTaTHHOTO Ta HECTIMKOTO 3BONOXKCHHS
cepenHsl BpOXKAHHICT TiOpHIIB COHSIIHUKY 32
IpynaMH CTUTJIOCTI epeOyBae MpakKTHYHO Ha OTHOMY
piBai. IIpore OioMeTpUYHiI TOKA3HUKU POCIHH,
YPOXKaWHICTh 1 ONIWHICTh HACIHHS TiIOpUIIB COHSII-
HUKYy B MEXax KOXXHOI TPyHH BH3HAYalWCs TeHe-
TUYHUMH OCOOJIMBOCTSMH Ta MOTOAHHMH YMOBAaMHU
[4]. B ixmiii HaykoBii mpaimi 3ayBa’keHO, IO B
YMOBaxX HEJOCTaTHHOTO Ta HECTIMKOTO 3BONOXKCHHS
JliBo6epexnoro Jlicocremy HaiOUIbIIy —CEpeaHIO
BpoxaitHictb (3,44 T/ra)  ¢dopmyBamu  TiOpUIH
CepeIHBOCTUIIION TPYMHU, SKUM M1 OTPHUMAaHHS
cTabiIbHUX ypOXkKaiB COHSIIHUKY CIiJ BiigaBaTH
nepesary [5].

Y nocmimxennsx — B. [I. [Tamamapuyka
B. ®@. Iliyry6rnoro  [9] HaiiBumly  BpoXaiHICTbH
¢dopmyBas ridpun Auteit — 3,54 1/ra, y ribpuna Tytti
ypokaiiHicTh cTaHoBuia 3,50 T/ra, a HaHMEHIIION
Oyna B ridopuga HC cymo 2017 — 3,31 1/ra.

XapakTepucTuka  JOCITIKYBaHUX
¢ipmu Nuseed.

H4X302E. Tiopun  oneiHOBOro
[MpunatHmii ans TexHonorii mix repOinua ['pancrap.
VYpoxaiinicte 4,8 T/ra.  I'pyma  cturmocrti
panHbocTuruil. IloTenmian ypoxaiinocti — 4,8 1/ra.
Bucora pocnun — 155-175 cMm. Buict onii — 48-51 %.
Bwmicr oneinoBoi kucnoru — 10 90 % Pexomennosana
T'yCTOTa POCIMH Iepen 30upaHHsIM — 55—65 tuc./ra.

i
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THUITY.
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X4219. T'pyna CTUTJIOCTI — CEepeIHBOPaHHIH.
Bereraniiinuii  mepiog  99-106 ni6.  Ilorenmian
ypoxaiiHocti — 5,0 1/ra. Bucora pocimH — 165—
175 cm. T'ibpua oneiHOBOrO THITYy, BMICT OJ€{HOBOI
KuCIOTH — 10 92 %. Bwmict omii — 51 %. Maca 1000
3epeH — 73 1. PexoMeHzoBaHa TycTOTa mepen 30W-
paHHAM: 55-65 tuc/ra. ['iOpua COHAMIHUKY OJiItHOTO
tuny. [lpumatHuii mis TexHomorii mixm repoinmmg
I'pancrap. Bueceno no Peectpy 2016 poky. 3oHu
BupouryBanHs — [lomices, Jlicocten Ykpainu.

N4H470. XapakTtepHuid OTHOPIIHWUM [BITiH-
HSIM Ta IHTEHCHBHHM CTapTOBHUM POCTOM. Mae BHCOKI
MOKAa3HUKH CTIMKOCTI A0 TOMMPEHHX 3aXBOPIOBAHBb
coHsmHuKy. Ilpunatauit mix texuonorito Clearfield
mig  €BpomaidtuHr. ONe{HOBMI THI, MOTEHIliIHA
BpoxaitHicte 5,3 T/ra. CepemnbopanHii — 107-109
ni6. Bucora pociun — 160-180 cMm. Bwmict omii 48—
52%. Bwicr oneiHoBoi KucnOTH 1o 90 %
PexomeHT0BaHa T'yCTOTa POCIMH Tiepes] 30UpaHHIM —
50-60 tuc./ra. Baeceno o Peectpy 2021 poky.

HXKI12M010. T'i6pun min texuonorito Clear-
field min rep6inmn €BponadTuHT. CepeqHbOCTHTITHA —
102-108 ni6. [orenuiiiHa ypokaiiHicTh — 5,5 T/Ta.
Oumniitamit Tun. Bucora pocinuan — 160-175 cM. Bumict
omii — 50-52 %. PexomeHJ0OBaHa TycToTa IMOCIBY —
55-65 Tuc./ra.

HA4LMA409. T'i6pun oniliHoro TUMy mif €Bpo-
JaTUHT. XapaKTepHUH BIIMIHHOIO SIKICTIO BPOXKAlo i
BHCOKMM BMicToM ofii B HaciHHi. CraOimpHMIA Yy
PI3HMX TIPYHTOBO-KJIIMAaTHYHHX yMOBax BHPOIIY-
BaHHs. Mae XOpoIlli MOKa3HUKHU CTiMKOCTI 10 cTpeco-
BUX (hakTopiB. PekoMeHI0BaHI 30HU BUPOIIYBaHHS —
[Momiccs, Jlicocten Ykpainu. CepeanpopanHiii — 100—
107 ni6. IloTtenuian ypoxaitHocti — 5,5 T/ra. Bucora
pocnuH — 160-175 cm. Bumicr omnii — 4649 %.

Kamapo 2. IlnactuuHuii, cTpecoCcTiKuii, He-
BHOArmuBUii 10 yMOB BUPOLIYBaHHS, CTaOiIBHUI
riopua, mo ¢opmye Bucoki Bpoxai. Crifikuit 10
X0JIony W TOCYXH, IO BWJIATaHHSA 1 OOCHIIaHHS.
Cepennbopanapocturiinid, 100-108 ni6. [Ipunatanii
no Clearfield-Texnonorii (€BponaiTinr), cTiikuii 1m0
HECIIPaB>KHBOI OOPOIIHUCTOI pOcH. Y poskaitHICTh — 110
5,0 /ra. Bucora pocnuH — 170-180 cm. Omiitauii
THUII nmiHonewid. Bwmict  omii 50-52 %.
PexomennoBana rycrora mociBy — 55-65 tuc/ra.
Bueceno no Peectpy 2015 poky.

IlocTanoBka 3aBaaHHs. Hame 3aBmanHs —
MIPOBECTH MOJNBOBI JOCIIPKCHHS Ha AOCIIIHOMY TIOJi
JIBBIBCBKOTO HAIIOHAJIBHOTO YHIBEPCHUTETY IPHPO-
JOKOPHCTYBAaHHS 3 METOI0 BHBYEHHS YpOKaHHOCTI
riopunie  consiuauky |y 2019-2021 pp. Ipynr
JOCHiAHOl MTUISHKKM — TEMHO-CIpHH OMiA301eHui
JIETKOCYTJIMHKOBUH 3 ymicToM rymycy 2,4 %. Bmict
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JIETKOT1APOJIi30BaHOrO a30Ty — 60—64 Mr, pyxoMux
¢dopm docdopy 1 kamiro (3a MmeTonukorw Yuprkosa) —
BigmoBimHO 98-104 Mr i 94-99 mMr Ha 1 KU IpyHTY.
Peakmist  rpyHTOBOrO  pO3uMHY  ONM3bKa 10
HelTpanbHol, pH conboBoi BUTSKKH — 5,9.

Oo6uikosa mioma — 50 M2, MOBTOPHICTh JTOCIi Ty
— TpupaszoBa. Po3MillleHHsI JUISHOK — CHCTeMaTH4HE.
HocmimpkyBamu 1micte TiOpumis: H4X302E, X4219,
N4H470, HXK12M010, H4LM409, Kamapo 2.

TexHomorist BUpoOLIyBaHHS Mependadana Taki
enemeHTH. [lomepeqHUK — O3MMa MIIEHWII, MiCHA
30MpaHHS SKOi JHMCKYBaJM CTEpHIO Ta 350J]EBY
opaHKy. Bocenu mig opaHky BHecnu QocdopHi #
kamiiHi goOpuBa — PgoKg. HaBecHi 3axpuBamm
BOJIOTY BaXKKUMH OopoHamu. Ilin mepeamociBHy
KyJIbTUBalil0 BHOCHIU Ngo. Cistiu 3 MDKPAIAMA
70 cM Ha rMOuHy 6 cM 27 KBITHS y BCI TpH POKH
JOCIiIKEeHb. 3a (ha3d YOTUPHOX CHPABXKHIX JIMCTKIB
BHOCHIIM TepOinuau €BporalTiHr 3 HopMoro 1,2 ni/ra
(Kamapo 2, N4H470, HXK12M010, H4LM409) Tta
I'pancrap (Excmpec) 3 Hopmoro 50r/ra (X4219,
H4X302E). [nst 60poTb0H 31 3MaKOBUMH Oyp’ THAMH
3actocoByBanu [lantepy B Hopmi 2 n/ra. Y ¢asi
3ipoukn obmpuckyBanu  ¢yHrinuaoMm Ilikrop
0,5 n/ra, 3 po3paxyHky Butpatu 200 ji/ra pobo4oro
po3uuny. 36upanu 3a ¢azu, konmu 80-90 % KomukiB
CTaJIHN KOBTO-Oypi abo Oypi.

Buknaa ocHoBHoro marepiany. I'onoBHHME
eJIEMEHTAMU CTPYKTYPH BPOXAWHOCTI y COHAIIHUKY €
JiamMeTp KOIIMKa, Maca HaciHHS 3 OJHOTO KOIIWKa,
HaTypa HaciHHs, Maca 1000 HaciHuH. 3a ZOOMOTOI0
€JIEMEHTIB TeXHOJOrii MOKHA BIUIMBATH Ha Il
MTOKAa3HUKH MPOAYKTHBHOCTI POCIHH, 3MIHIOIOUH iX y
6axaHOMY HampsIMi.

Y nmocmimkenHsx  JI. A. IlokommeBoi i
O. A. €pemenko [11] mpPOAYKTHBHICTH COHSIIHUKY
3pocTana 3a PaxyHOK 30UTbIICHHsS  OUIBIIOCTI
€IIEMEHTIB CTPYKTYpH BpOXKAWHOCTI. 3a JaHUMHU
HalMX JOCTiKEHb BUCOTA OLTBIIOCTI TiOpuaiB Oyna
Maibke OJHAKOBOIO 1 KONMBajacsi B Mexax 175—
178 cm (taba. 1). HaitBunmmu (183 cm) Oynu pociu-
Hu TiOpuma Kamapo2, skuit OyB 1 Haiibinbmn
ypoxaiinum. Y pocmimkeHHsx B. C. Kynpinoi [6],
MIPOBEICHUX YMOBaxX HEIOCTaTHBOI'O BOJIOTO
3a0e3MedeHHs, BUCOTa POCIMH Oylia MeHIIOoK — 158—
166 cm. Koxan A. B. [4] BcTaHOBUB, IO BHCO-
KOPOCHINI POCIMHU OyIu ypoXKXaHHIIIMMHU MOPIBHSHO
3 HU3bKopocnuMmu. HaiiGinemy BpoxkaiiHicTh (3,63—
3,83 1/ra) popmyBanmu ribpumu [apiii, fcon, KBiH,
BHCOTa pOCTHH Akux craHoBmia 170—175 cm, Toxi sik
HaitHwkuy  (3,04-3,32 1/ra) Kanpan, boenp,
IIpocrip, BucoTa sikux Oyina B Mexkax 146—157 cm.
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Poznin 2

JiaMeTp KOILIMKa TaKOXX 3MiHIOBABCS 3aJIE€XKHO
Bix ribpuaa. HalimenmmwM (16 cM) BiH OyB y ridpuaa
H4X302E, a mHaiOimemum (18 cM) y ribpuaa
Kamapo 2. Crioctepiranu npsiMmy KOpemsIiiftHy 3aiex-
HicTh (7 =0,840) MiX pO3MipoM KOIIHKa Ta PiBHEM
YpOXKaitHOCTI HAaCIHHSI.

Maca 1000 HaciHMH y HalIMX OCITIJKEHHSX
OyJia BiTHOCHO HeBHCOKOKO (44,1-46,2 1), mo i crajno
OCHOBHOIO TPUYMHOK BiIHOCHO HH3BKOI BpO-
KAWHOCTI HaciHHSA. Y TONaNbIIUX JOCHiIKEHHSX
HEOOXiTHO 3HAXOAWUTH TEXHOJIOTIYHI pIlIeHHS IS
MiJBUIICHHS [BOTO TOKa3HWKa. s mpukinamy, y
nocmmkenHax B. C. Kyapinoi [6] maca 1000 HaciHuH
OyJa 3HayHO BUINOKO — 56,0—63,5 T.

KinpkicTh HaciHHS B KOIIWKY 3MiHIOBAJIACs BiJl
1769 no 1800 mT., TOOTO Yy BiAHOCHO BY3bKOMY
nmiara3oHi.

VYpoxaitHiCTh COHSIIHUKY 3MiHIOBANACh 3aJICK-
HO BiJ TIpOTEPMIYHUX YMOB POKY (Tabm. 2). MeHmioro
BoHa Oyna 2019 poky (2,46 1/ra), 1110 MOXHA TOSICHUTH
MEPEe3BOJIOKCHHSIM Yy TpaBHI, KOJIM 3a CEpeIaHbo-
OaratopiuHoi HopMu 69 MM Bunano 161 MM omnaais, 1o
BUILlE Bil HOpMH Ha 92 MM. VYHaACHiIOK IIhOTO Ha
MOYaTKOBHUX (pa3ax OyJH CHOBUIBHEHI POCTOBI MPOIIECH
POCIIHH, NPUTHIYEHUH PO3BUTOK KOPEHEBOI CHUCTEMH,
OOMEXCHE 3aCBOEHHS  €IEMEHTIB  JKUBJIEHHA 1
HapocTaHHsA OiomMacd, MmO B MiJCYMKYy IpPU3BEIO MO
3HIDKEHHS BPOXKaHOCT1 COHSAIIHUKY.

Tabnuys 1

EneMeHTH CTPYKTYPH YposkaiiHocTi riopuaiB coHsiluHUKY (cepeaHe 3a 2019-2021 pp.)

I'opun Bucora pocnus Ha Hiametp Maca 1000 KinbkicTe HaciHHS B
qac 30upaHHs, CM KOIIIMKA, CM HACIHHH, T KOIIIUKY, IIT.
H4X302E 175 16,0 44,1 1769
X4219 178 16,5 44,5 1780
N4H470 177 16,2 44.7 1771
HXK12MO010 175 16,3 443 1774
H41L.M409 176 17,0 45,7 1791
Kamapo2 183 18,0 46,2 1800
Tabnuys 2
Ypo:kaiiHicTh COHSIIIHUKY 3aJ1€:KHO Bin riopuaa, T/ra
Iopun YpokalHICTb, T/Ta Cepenns 3a [pupict
2019 p. 2020 p. 2021 p. TPH POKU T/ra %
H4X302E 2,34 2,28 2,58 2,40 - -
X4219 2,38 2,29 2,59 2,42 0,02 0,80
N4H470 2,38 2,34 2,61 2,43 0,03 1,25
HXK12MO010 2,40 2,32 2,63 2,45 0,05 2,10
H41L.M409 2,46 2,36 2,68 2,50 0,10 4,17
Kamapo2 2,79 2,72 3,22 2,91 0,51 21,25
Cepenns 3a pik 2,46 2,38 2,72 2,52 - -
HIPys, T/ra 0, 08 0,10 0,07
[IpuunHOI0O  3HIDKEHHA  BpOXKaWHOCTI y poky Oy me # xomomHuM. CepenHboMicayHA

2020 pori, six i B 2019 porti, Oyna HaaMipHa KUIBKICTH
omaxis. Ha BiaMminy Bixm 2019 poky, B skoMy mepe-
3BOJIOKGHHSI IPYHTY CIOCTEpirald y TpaBHi, Y
2020 pori Iy>)ke BOJIOTHM BHUSIBUBCS TPUBAIILIHIA
Mepiosl YIPOAOBXK JABOX MICSIIIB — TPaBEHb 1 YEPBEHb.
Y TpaBHi Bunamo 138 MM omaniB, mo Oinbine Bixg
HOpMH BJBiui, Ha 69 MM. JlomoBuM OYyB Takox
YepBeHb, y sikoMy Bunaino 140 mm, abo BuIE BiA
cepeaHix OaraTopiuHuX naHux Ha 56 MmMm. HeoOximHO
3ayBaXKUTH, 110, KPIM IEPE3BOI0KEHHS, TpaBeHb 2020
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TeMIIepaTypa Lporo Micsusg cranosuia jume 10,9 C,
o MeHie Big Hopmu Ha 3,1 C. HagmipHa KinbKiCTh
ONafiB y MOENHAHHI 3 HU3BKUMH TEMIEpaTypamu y
TpaBHI 1 chopuumHmWIa 3Ha4HUU (7m0 2,38 T/ra) cmafg
ypoxaiHocTi coHSMHUKY 2020 poky IOpIBHSIHO 3
2019 ta 2021 pokamu.

Hai0Oinpmn copustiauBuMu Ui (OpMYyBaHHS
BPOXKaifHOCTI COHSIIHUKY OYJIM TiAPOTEpMidHI yMOBU
2021 poky. YpoxaiiHicTh Oyia HaWBHUILOO 1 3aI€XKHO
BiJ riOpuaa 3MmiHIOBalach y Mmexax 2,58-3,22 T1/ra.




PociavHauTBO

Tperboro poky HOCHIIKEHb CyMa ONaMiB y MeEpIIii
MIOJIOBMHI BereTallii Oylia B Me)kaX HOPMH, BHACIIZIOK
YOro BifICYyTHE NEPE3BOIOKEHHS IPyHTY. binbma Bifg
HOPMH KUIBKICTh omafmiB y cepnHi (144 mM) Ta
BepecHi (108 MM) He MaJla HEraTUBHOTO BIUTUBY Ha
(opMyBaHHS BpoXkaro COHSAIIHUKY. CyMa TeMIiepaTyp
TEX BIINOBigama cepenHiM OaraTopiuHUM MOKa3-
HUKaM, 1, 10 BaXKIIMBO, B JIUITHI BOHA OyJia HABHIIIOKO
3a TPU POKH JOCIIIKEHb.

AHami3 JaHuX 3 YpOXKalHOCTI TMOKasye, Mo y
CepeHbOMY 3a TPH POKU OLIBINICThH TIOPUIIB COHSII-
HUKy 3 pisHux rpyn crurnocti (H4X302E — pas-
HpocTUIIINH, X4219 — cepenubopanuiid, N4H470 —
cepenubpopanHiii, HXK12MO010 — cepeaHbOCTHIINN)
¢dopMyBasia Mait)ke OJHAKOBY BpPOXAaWHICTh Ha pPiBHI
2,40-2,45 1/ra, TOOTO PpI3HMISI MK HUMH Oyla B
MeKax MOMMIIKH JOCHipKeHb. OTKe, ypOoXKalHICTh He
3ajexana Bifg rpynu cruriocti. I'ibpun H4LM409-
CepeHbOPaHHIl MaB [em0 BHILY BPOXKAHHICTE —
2,50 T/ra. Haiibinemy  Bpoxkainicts (2,91 T/ra)
¢opmyBaB ribpun Kamapo 2, skuil HaleXuTh [0
CepeIHbOPAaHHBOCTUTIION TPYIIH, L0 BUILE MOPIBHIHO
3 HaiimMeHm ypoxkaiiHuMm Tiopumom H4X302E Ha
0,51 1/ra (21,25 %).

BucHoBku. 3a eneMeHTaMH CTPYKTYpH YpO-
xaiHocTi TiOpuam cousmHuky (H4X302E, X4219,
N4H470, HXK12M010) mano pizHHINCS MK c000I0.
Bucora pocnun cranoBuna 175-178 cMm, miamerp
komuka 16,0-16,3 cm, maca 1000 macinma — 44,1—
44,7 T, KINBbKIiCTh HAaCiHHUH y KoMKy — 1769—-1780 .
VY riopuma H4LM409 niamerp kommka 3pic 10
17,0 cm, maca 1000 nHaciHuH — 10 45,7 T, KUIBKICTh
HaciHWH y KommkKy — a0 1791 mr. 3HauHO BHII
MOKa3HUKU EJIEMEHTIB CTPYKTYpH CIIOCTEpiraiu y
riopuna Kamapo 2, BucoTa pociivH y SIKOTO 3pociia 70
183 cM, nmiamerp komwmka — mo 18 cMm, maca 1000
HaciHUH — 10 46,2 T, KiJIbKICTh HAaCIHHH Y KOLIMKY —
10 1800 mrT.

HaifcipusaTnuBimi TrigpoTepMidHi yYMOBH IS
(opMyBaHHS BpOXKaWHOCTI OPUIIB COHAIIHUKY OyIIn
2021 poky. Y 2019 pori ypokaifHicTh 3MEHIINIACH
YHACIIIZIOK TIEePe3BOJIOKEHHA y TpaBHi. Haiimenma
BpokaifHicTe 2020 poKy cHpUYHMHEHa HaAMIpHUM
3BOJIOKEHHSIM IPYHTY BIIPOZIOBK TPaBHSI-YEPBHS.

l6pun comsmuuky Kamapo2 ¢opmysas
HaBUIY BpOXaWHICTh HaciHHA Ha piBHI 2,91 T/ra,
mo Ha 0,41-0,51 T/ra BUIE TOPIBHSHO 3 IHITUMH
riopuaaMu. ['pynu cTUIIIOCTI He BIJIMBAIM HA PiBEHb
YPOXKaWHOCTI.
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[TepcnieKTHBOIO MOJANBIINX JOCTIIXKEHb €
YIOCKOHAJICHHS €JIEMEHTIB TEXHOJIOT] BUPOIYBAaHHS
COHSIIHNKA 11 30inpmends Macu 1000 HaciHHH.
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Dudar 1., Lytvyn O., Pavkovych S., Korpita H., Kozliuk O. Yield of winter barley depending on mineral
nutrition

The article presents the results of studies of the influence of mineral fertilizers on the yield of winter barley in the
Western Forest-Steppe.

It has been found that grain yield depends on providing plants with mineral nutrients throughout the growing season.
The results of scientific research on the influence of mineral nutrition on seed germination, plant survival during the
growing season, grain yield and structure of winter barley cultivated on gray podzolic soils in the Western Forest-Steppe are
described. The authors of the research studied different doses of mineral fertilizers: 1) without fertilizers (control); 2)
N30P30K305 3) NeoPsoKeo; 4) NooPgoKop.

A decrease in field germination by 1.1-2.3 %, with an increase in the level of mineral nutrition was determined.

The positive effect of mineral fertilization on the survival of winter barley has been proved. The lowest level of plant
survival was in the areas without fertilizers, and the highest - under application of mineral fertilizers in the norm NggPgoKa.

The positive effect of fertilization on the number of productive stems, the weight of grain from the ear and the
number of grains in the ear was demonstrated. A positive correlation was established between fertilizer and the number of
grains in the ear (# = 0.96) and fertilizer and grain weight from the ear (+ = 0.77). It was found that the studied rates of
fertilizers were effective for the nutritional regime of winter barley agrocenosis in the Western Forest-Steppe. The optimal
dose of fertilizers which ensures maximum grain yield was determined. Application of phosphorus and potassium fertilizers
(PyoKyg) for plowing and nitrogen (Nsg.30+30) in three steps: during the restoration of spring vegetation, in the phase of tube
emergence and earing provided a significant increase in yield as compared to control (without fertilizers) and options
N30P30K30 and NgoPgoKeo.

Key words: winter barley, doses of mineral fertilizers, field germination of seeds, plant survival, yield.

Hdynap L., JIurBun O., IlaBkouu C., Kopnira I'., Koziawok O. YpoxaiHicTh STUMEHI0O 03UMOI0 3aJ1€2KHO Bijl
MiHepaJbHOI0 KUBJICHHS

BinoOpaxkeHO pe3yabTaTH JOCIIKEHb BIUIMBY MIiHEPalIbHOIO yINOOpPEHHS Ha BPOXKaiHICTh SUMEHIO O3UMOrO B
ymoBax JlicocTeny 3axinHoro.

Jocnipkeno myOmikauii o710 BIUIMBY MiHEPAILHOIO yJO0OPEHHS Ha MPOLYKTUBHICT SIMEHIO 03UMOTO0. 3’ sCOBAHO,
110 BPOXKalHICTb 3€pHA 3aJIeXUTh BiJ 3a0€3MEUEHHS POCIUH €JIEMEHTAaMH MIHEPAJbHOIO KHBJIEHHS YIPOIOBXK YCi€el
Bereranii. OnucaHo pe3y/bTaTu HAyKOBUX AOCIIDKEHb 111010 BIUIMBY PiBHS MiHEPAJILHOIO KUBJICHHS Ha [10JbOBY CXOXICTh
HaCiHHA, BWKHMBaHHSA POCIMH 3a Iepioj Bererauii, ypoxaiHICTh 3epHa SUMEHIO O3MMOrO Ta IOro CTpyKTypy Ha Cipux
omif3oseHuX IpyHTax B ymoBax Jlicocremy 3axinHoro. BuBueHO HOpMH MiHepaibHUX NOOpHB, a came: 1) 6e3 noOpus
(xorTpoIb); 2) N3gP30Ks0; 3) NeoPsoKeo; 4) NooPgoKoo-

BusiBiieHO 3HMKEHHS 1OJILOBOT cx0xocTi Ha 1,1-2,3 %, 13 migBUIIIEHHSM PiBHS MiHEPAJIBbHOI'O )KUBJICHHSI.

JloBeneHO MO3UTHBHUM BIUIMB MiHEpaJbHUX JOOPUB Ha BMIXKMBAaHHS SUMEHIO o3uMoro. HaliHwxuuii piBeHb
BIDKMBAHHS pOCIIMH OyB Ha UISIHKax 0e3 ynoOpeHHs, a HAaBUIIHHA — 32 BHECEHHS MiHepaJIbHUX 1I0OpUB y HOpMI NogPgoKop.

BusiBneHo BIUIUB yI0OPEHHS Ha KUIbKICTh IPOJYKTUBHUX CTE0E, Macy 3epHa 3 Kojloca Ta KiIbKiCTb 3€peH y KOJIOoci.
BcTaHOBIEHO NO3UTHBHUIN KOPEIALIHHMI 3B’ 130K MK YIOOPEHHSIM Ta KUIBKICTIO 3epeH y komnoci (7 = 0,96) 1 ynobpeHHsIM
Ta Macoro 3epHa 3 konoca (» = 0,77). 3’sicoBaHoO, 110 AOCTIPKYyBaHI HOPMU AOOPUB €PEKTUBHI IJISI IOKUBHOTO PEXUMY
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arpoleHo3y sS4MeHI0 o3uMoro B ymoBax Jlicocreny 3axinHoro. BusHaueHo ontumanbHy HOpMY J0OpHB, 110 3abe3nedye
MaKCHUMaJIbHy BpOXKaliHiCTh 3epHa. BHecenHs ¢ocdopHo-kamiinux n1o6pus (PoKqo) mia opanky ta azoTHUX (N3pi30430) Y
TpU IpuiloMu: i 4Yac BiJHOBJIEHHSA BECHAHOI Bererauii, y ¢asi BUXoqy B TpyOKy Ta KOJOCIHHS 3a0€3MeYMI0 iCTOTHHMH
MIPUPICT YpOXKaro MOPIBHIHO 3 BapianTtamu 0e3 1oOpuB Ta BapiaHTaMu N3oP30K30 ma NgoPeoKeo.

Kio4oBi cjioBa: s;uMiHb 03UMUI, HOPMH MiHEpaJIbHUX NOOPHUB, MOJIbOBA CXOXICTh HACIHHA, BUXKMBAHHS POCIIUH,

YPOXKAMHICTb.

Problem setting. Barley is the main grain crop
in Ukraine. Its yield depends on the intensification of
cultivation technology. Mineral nutrition is one of the
main factors regulating the growth and development
of plants [11].

To form highly productive agrocenoses, it is
important to provide spring barley with available
mineral nutrients, including nitrogen, phosphorus and
potassium. They are needed by plants in a shorter time
as compared to other cereals due to the high rate of
growth and development of barley.

The optimal balance of nutrients is ensured by
applying mineral fertilizers to the soil. Their
efficiency is achieved under the condition of rational
use taking into account the specific conditions of the
economy.

Modern approaches to the peculiarities of
mineral nutrition are due to the biological charac-
teristics of spring barley. Timely and correct
application of fertilizers creates optimal conditions for
winter barley plants and needs to be clarified in
specific soil and climatic conditions.

Analysis of recent research and publications.
Intensification of the technologies for growing cereals
sets increased demands to optimization of soil factors
that significantly affect the growth and development
of plants [4].

An important factor in increasing the yield of
winter barley is to provide plants with a set of
essential nutrients during the growing season. To form
1 ton of grain, winter barley consumes 20-30 kg of
nitrogen, 5-15 kg of phosphorus and 20-30 kg of
potassium [8].

Recently, the attention of many domestic and
foreign scientists has been drawn to the fertilization of
winter barley as a means of increasing the
productivity of agrocenosis [2; 9; 10; 12—14; 17; 18].

Scientists recommend applying phosphorus and
potassium fertilizers once, under the main tillage,
nitrogen — in stages [3]. The first feeding is carried out
on frozen thawed soil, the second — in the spring
tillering phase — the beginning of the tube and the
third — in the earing phase — grain filling. [8; 17].

It is important when choosing the timing of
fertilizers to take into account the dynamics of
formation of the yield components [16].
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The works of scientists revealed the patterns of
formation of the structure of the winter barley crop
from the use of mineral fertilizers [2], nitrogen
nutrition [10] and meteorological conditions [13].

The research data indicate both the positive
effect of increased rates of mineral fertilizers
(N120P120K120) on the productivity of winter barley [1]
and negative. Yield losses due to crop thickening and
lodging of plants from Ny application can be
significant [6; 18].

There is no consensus among experts on the
rate of application of mineral fertilizers in the
cultivation of winter barley, as it varies depending on
soil and climatic conditions, the availability of
nutrients in the soil and other factors.

Therefore, finding ways to optimize the
nutrient regime of barley agrocenosis in a particular
farm is of paramount importance.

Setting objectives. The aim of our research
was to study the dependence of field seed
germination, plant survival, winter barley grain yield
on mineral nutrition.

Presenting main material. The research was
conducted in 2019-2021.

The soil is gray podzolic. Humus content —
2.2 %. The reaction medium is close to neutral (pH —
6). The soil is relatively well provided with mobile
forms of nitrogen, phosphorus and potassium.

The scheme of the experiment included:
1) without  fertilizers  (control);  2) N3oP30K30;
3) N30+30P60Ke0; 4) N30+30+30P90Koo.

Phosphorus-potassium fertilizers were applied
in the form of superphosphate (19 %) and potassium
chloride (60 %) under the main tillage. Fertilization
with nitrogen fertilizers (ammonium nitrate (34 %)
was carried out in portions: N3y — during the
restoration of spring vegetation (BBCH-25); Nipi30 —
during the restoration of spring vegetation and in the
phase of entering the tube (BBCH 31); Nspi30430 —
during the restoration of spring vegetation, in the
phase of tube emergence and earing (BBCH 51).

The forecrop of winter barley was winter rape.

The experiments examined the winter barley
variety Vintmalt (originator KWS, in the register
since 2009). Variety — two-row (N. s. Distichum L.).

Yield data and laboratory results were
processed by the analysis of variance. The experiment
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was established and conducted according to the
method of B.A. Dospekhov [4]. Yield data and results
of laboratory tests were processed by the method of
analysis of variance of a one-factor experiment using
the program «Statistica.

The estimated area of the plot was 100 m’.
Repetition of the experiment — three times. Variants of
the experiment were placed systematically, in one tier.

The technology of growing winter barley on
the experimental site, except for the issue studied in
the experiment, is generally accepted for the zone of
the Western Forest-Steppe of Ukraine.

An important task of winter barley cultivation
technology is to ensure high field germination of
seeds and survival of plants during the growing
season. The future harvest of spring barley largely
depends on these indicators.

It is known that the use of intensive cultivation
technologies is possible only with field germination of
at least 80 % [7]. The effect of mineral fertilizers on
the field germination of winter barley has not been
studied enough. Today, there is disagreement about
the effect of fertilizers on seed germination. In some
cases, scientists argue that mineral fertilizers reduce
field germination [12], in others — no such pattern was
found [15]. Field germination of seeds, its
completeness and timeliness, the formation of optimal
plant density depend on a number of soil, climatic and
technological factors.

We found that mineral fertilizers affected the
field germination of winter barley seeds (Fig. 1). High
rates were recorded in all variants of the experiment
(90.8-93.1 %) field germination and survival (83.1—
87.7 %) of plants depending on fertilizer.
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Fig. 1. Field germination and survival of plants depending
on fertilizer (average 2020-2021)

There was a decrease in field germination by
1.1-2.3 %, depending on the level of mineral
nutrition. Thus, for the application of complete
mineral fertilizer N3oP30K30 and a single application of
nitrogen field germination was 92.0 %. With the
increase of fertilizer rates to N3o+30Ps0Keo, it decreased
by 0.5 % (91.5 %). The lowest rate of field germi-
nation (90.8 %) was recorded for N3p.30+30P00Koo. It is
obvious that the increase in the concentration of
chemical elements in the soil somewhat inhibits the
growth and development of young seedlings of winter
barley plants.

The overall survival of plants is extremely
important in the formation of productivity. It depends
on overwintering and plant death in spring and
summer. In contrast to field germination, survival
depended more on fertilizer.
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Application of mineral fertilizers contributed to
better survival of plants on the variant N3o.30+30P90Koo
(87.7 %). High rates were for N3,P30K3 (85.5 %) and
N304+30P60Keo (86.5 %). The lowest survival rate was in
unfertilized areas of the experiment (control)
(83.1 %).

The level of winter barley yield is determined
by the main parameters of its structure: the number of
productive stems and the weight of grain from the ear.
These indicators, depending on the variety and
growing conditions, vary significantly.

The results of our research indicate that the
increase in the rate of mineral fertilizers had a positive
effect on the formation of productive stems (Fig. 2).

With mineral fertilizer, a larger number of pro-
ductive stems was formed in the variant,
N30+30430P90Keg — 619 pieces/mz. In the wvariants
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N30P30K30 and N3p430P60Keo there were less productive
stems by 107 and 38 pieces/m’, respectively.
However, the least (480 pcs/m’) productive stems was
on the control unfertilized variant.

The use of mineral fertilizers had a positive
effect on formation of the number of grains in the ear.

Application of mineral fertilizers N3oP30K30 and
N30+30Ps0Keo ensured the growth of grains in the ear
by 2.8-3.7 units as compared to the control. The
highest indicators of the number of grains in the ear,
on average for 2020-2021, were obtained in the
variant N34+30+30Po0Ko (25.2 pcs.).

1,1
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200 0,7
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1 variant 11 variant I variant I variant
KW The number of grains in the ear, pcs
W Number of produetive shoots, pes / m2
wwws Weight of grain from the ear, g
Fig. 2. Elements of the structure of barley harvest depending on the level
of muneral fertilizers (avtgage 2020-2021)
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Fig. 3. Biological yield of winter barley depending on the level
of mineral nutrition, t/ha (average 2020-2021)

Elements of the structure of winter barley yield
depend on the level of mineral fertilizers. The number
of grains in the ear is in strong positive relationship
(= 0.96) with doses of mineral fertilizers.

The analysis of our results showed that the
mass of grain from the ear increased with increasing
rates of mineral fertilizers. Against the background of
N30P30K30 it was 1.01 g, and with the introduction of
N3o+30PsoKeo  and  Nspi30+30P90Koo,  respectively,
increased to 1.05 g and 1.07 g. A positive correlation
was found between fertilizer and grain weight from
the ear (» = 0.77).
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The increase in mineral fertilizer doses from 30
to 90 kg/ha leads to the increase of the grain yield of
winter barley (Fig.3). Thus, on the variant of
N30P30K30 the yield was 5.14 t/ha. Increasing the dose
of fertilizers to N3g+30Ps0Keo kg/ha provided additional
1.78 and 0.96 t/ha of grain as compared to the control
(without fertilizers) and the application of N3oP30Ks.

The highest level of yield was obtained on the
N30+30+30P90K9() and was 6.62 t/ha.

Statistical processing of the research data by the
analysis of variance showed a significant difference
between the options (LSD — 0.27 t/ha).
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Thus, the yield of winter barley depends on the
provision of nutrients to plants. As the fertilizer rate
increased from N3oP30K3g to NogPg9oKgg, the number of
productive shoots, the number of grains per ear and
the weight of grain per ear increased.

Conclusions. The studied doses of fertilizers
are the effective factor in increasing the survival of
plants, improving the structure of the yield of barley.
On gray podzolic soils, the highest grain yield
(6.62 t/ha) was provided by the application of PygKogg
for plowing and Nj3p:30430 — during the restoration of
spring vegetation, in the phase of tube emergence and
earing.
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Tupycs M. IIpoAyKTHBHICTE AMaPAHTY 3PHOBOIO 3AJI€KHO BiJ COPTY Ta PiBHIB y100peHHSs

3a0e3neueHHs] HACENEHHS IPOJOBOIBYMMM HNPOAYKTAMH ChOIOAHI MAa€ HaJBaKIMBE CTpaTEriyHe 3HAYEHHS.
Bupimienss 6paxy 0in1ka MOXKINBE 3a PaXyHOK €()EKTUBHOIO BUKOPHCTaHHS POCIMHHUX pecypciB. Cepell TAKUX KYNIBTYp €
aMapaHT, 3epHO Koro Mictuth 10 20 % Oinka Ta 10 16 % omnii. YHIKaJbHICTIO Ta LIHHICTIO aMapaHTOBOI ONii € CKBaJIEH,
BMICT sIKOT0 6113bK0 8 %. [y po3LIMpeHHs MOCIBHUX IIIOLL aMapaHTy B 3axiHOMY perioHi YKpaiHi HeoOXiJHO JOCTiIUTH
Ta BCTAHOBUTH HaMO1IbII ypoXaiHi COPTU I BUPOLIYBaHHs B yMOBaX JOCTaTHLOTO 3BOJIOXKEHHS JlicocTeny 3axinHoro 3a
JIOUIBHOTO PiBHA yA00pEHHSI.

3a pesynpTaTaMu AOCIIJDKEHb HAa BPOXKAHHICTh 3€pHA COPTIB aMapaHTy BIUIMBAJIM TiAPOTEPMiuHI YMOBHU DOKiB
JIOCIiKEHb. YHACIiIOK HaJMIpHOI KUIBKOCTI ONajiB y IMO€JIHAHHI 3 HU3BKMMHU TEMIEpAaTypaMHy y IEpLIii MOJOBUHI
Bereranil, 2020 poxy, OTpUMaNH HaiHIWKYY BpOXKaWHICTB, Bix 8,2 w/ra no 36,7 1yra 3ajexHO BiJ PiBHS yIOOpPEHHS Ta
JIOCIIIKYBAHOI'O COpTY. BCcTaHOBIIEHO, 1110 3aCTOCYBaHHS MiHEpaJIbHUX JOOPUB 3a0e3NedyBajlo MPUPICT ypoxanHOCTI. Y
CepeHbOMY 33 POKH JIOCII/PKEHBb y KOHTPOJIBHOMY BapiaHTI BpOXKaiHICT y cOpTy YIbTpa cTaHOBMIIIA 8,7 1YTa, TOMI K 3a
BHECCHHS MiHEPaIbHHUX T00pUB ¥ HOpMi N»0PgoK 20 BpokaiiHicTh 3epHa 3pocna Ha 11 1yra. 3anexHo Bi piBHSA ya0OpeHHS
piBeHbp ypoxaio B copty CryneHTchkuii OyB BummM Ha 3,4—4.8 1yra BimHOCHO craHmapty. Haiikpamii HokasHHKH
BpOXKalHOCTI 3a0e3neunB copT XapKiBCbKU 1: y KOHTponsHOMY BapiaHTi — 23,1 w/ra, 3a HopMu Nj50PgoK 50 — 40,4 1w/ra,
abo Ha 165,5 % Ta 105,1 % Oinbiue 3a cTaHAapT.

B ymoBax mocraTHbOro 3BOJOXKEHHs JlicocTeny 3axiHOro Ha TEMHO-CIpOMY OIiJ30JI€HOMY JIETKOCYITTMHKOBOMY
I'PYHTI HaWBUILy BpOXaHHICTh 3€pHa cepell NOCHiPKyBaHMX COPTIB aMapaHTy OTPUMaHO B COPTY XapKiBChkud 1: y
KOHTPOJIbHOMY BapianTi — 23,1 1/ra ta 3a HopMu 100OpUB N50PgK 20 — 40,4 1/ra, mo Ha 165,5 ta 105,1 % OGinbiie 3a copt
VYnbrpa (crannapr).

Kuio4oBi cjioBa: amapaHTt, copT, piBeHb yA0OPEHHS, BPOXKANHHICTb.

Tyrus M. Productivity of Amarant grain depending on the variety and levels of fertilizer

Providing the population with food is of paramount strategic importance today. Solution of the problem of protein
deficiency is possible through the efficient use of plant resources. Such crops include amaranth, the grain of which contains
up to 20 % protein and up to 16 % oil. The uniqueness and value of amaranth oil is squalene, the content of which is about
8 %. To expand the cropping areas of amaranth in the western region of Ukraine, it is necessary to study and establish the
most productive varieties for growing in conditions of sufficient moisture in the Western Forest-Steppe under the
appropriate level of fertilizer.

According to research results, the grain yield of amaranth varieties was influenced by hydrothermal conditions of
years of the research. Due to excessive rainfall combined with low temperatures in the first half of the growing season in
2020, the lowest yield was obtained, from 8.2 c¢/ha to 36.7 c¢/ha, depending on the level of fertilizer and the studied variety.
It was found that the use of mineral fertilizers provided an increase in yield. On average, over the years of the research on
the control variant, the yield in Ultra variety was 8.7 c¢/ha, while the application of mineral fertilizers at the rate of
Ni2PgoK 2 increased the grain yield by 11 c¢/ha. Depending on the level of fertilizer, the level of yield in Studentskyi variety
was by 3.4-4.8 c/ha higher than the standard. The best yield indicators were provided by Kharkiv 1 variety: in the control
variant — 23.1 c/ha, according to the norms NPgoK ;>0 — 40.4 c/ha, or 165.5 % and 105.1 % more than the standard.

In conditions of sufficient moisture of the Western Forest-Steppe on dark gray podzolic light loam soil, the highest
grain yield among the studied varieties of amaranth was provided by Kharkiv 1variety: in the control variant — 23.1 c/ha and
for fertilizers N,oPgoK 20 — 40.4 c/ha, which 165.5 and 105.1 % more than the Ultra variety (standard).

Key words: amaranth, variety, levels of fertilizer, yield.

ITocranoBka mpodsiemu. 3abe3nedeHHs Hace-  PUCTAHHS POCIMHHMX pecypciB. Cepen TaKHUX KYJIBTYp
JICHHSI TPOJOBONBYMMH HPOAYKTaMH CBOTOJHI Ma€ € aMapaHT, 3epHO sSKoro Mictuth 10 20 % Oinka Ta 10
Ha/IBOKIIUBE CTpaTeriuHe 3HaueHHs. Bupimenns 6paky 16 % omii. YHIKaIpHICTh Ta HIHHICTH aMapaHTOBOI OJii
OlTka MOXIIMBE 32 PaXyHOK e(QEKTHBHOTO BHKO- CTaHOBUTH CKBAJIEH, BMICT SKOTO OJH3bKO 8 %o.
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AHaJi3 ocTaHHIX JocigxeHb i myOJaikamiii.
3a pi3HUMH JaHHMH, BPOXKailHICTH 3epHa aMapaHTy
KonuBaeThes Big 1,5 mo 6 1/ra [1; 3; 6]. 3aBmsxu
pO3Tay)XeHId KOpPEHEBid cHUCTeMi amapaHT MOXe
3a0e3nedyBaT ce0e elleMEHTaMH JKUBIICHHS Ha
pomtounx IpyHTax. s ¢opMyBaHHS BpoXkar Ha
piBai 10 T/ra cyxoi ped4oBMHH BiH BHHOCUTH Njso.
175P90-100K450-550Ca210-250M ggo-100 [4; 7]. Y miTepatypi
TPAIUIIOTHCS Pi3HI yMKH IIOAO 3aCTOCYBAaHHS HOPM
MiHepanpHUX H00puB. Tak, y IOCHiIKEHHSX, MPO-
BeaeHux y 30Hi Ilomices Ta miBobepexnoro Jlicocre-
my YKpaiHu, BCTAHOBJICHO JOLUIBHICTh 3aCTOCYBAHHS
HOpMH MiHepanbHUX J00puB NegoPsoKeo [1; 5; 8].

Ha ¢opmyBaHHsS HaciHHEBOI MPOMYKTHBHOCTI
amMapaHTy HaiOinplie BIJIMBAJIM a30THI Ta GocopHi
nobpuBa. 3acrocyBaHHs ix y HOpMi NgoPoo Ha ¢oHi
K30 3abesmeunsio HaWBUILy BpOXaHHICTH 3epHa —
1,47 1/ra [3; 9].

Y Jlep)xaBHOMY peEeECTpi COPTIB POCIHH,
NpUIAaTHUX JUIS TOMIMpeHHs B Ykpaini y 2021 p.,
3aHeceHo 17 copriB amapaHTy. I3 HHX 8 3epHOBOrO
HampsMy BUKOPUCTAaHHs, 4 — CHIJIOCHOTO, 2 — s
o3elieHeHHs, | — JIiKyBanbpHuUi [2].

XapkiBchkuit 1. (A. hypochondriacus).
CepenHbocTUTINi, Beretaniitouii nepion — 110 nHiB.
3aHeceHuil 10 Jlep)kaBHOTO peecTpy COpPTIB POCIHH
VYkpaiau y 2001 p. gk mikapcbkuii. PexoMeHaoBaHUA
s BupouryBaHHS y 3o0Hi Cremy, Jlicocremy Ta
Iomiccs. Pocnuum Bucororo mo 160 cm. Crebno i
JINCTS 3€JIeHI, BOJIOTH Oijla KOMITAKTHA JOBXKUHOIO JI0
60 cm. Haciausa 6ine, maca 1000 Hacimun — 0,65 T,
BMicT ofii — 710 8 % 3 BUCOKHMM BMICTOM CKBalleHY —
10 10 %. Ypoxaiinicts HaciHHS — A0 60 1/ra [1; 2].

CryneHTChKHH (A. hypochondriacus).
CepenHbOMi3HINA, BereTaliiHUi Tepion 100—
125 nuiB. 3anecenuii 1o JlepkpeecTpy COpPTIB POCIUH
VYkpainu y 2009 p. Pocnunu Bucororo ao 180 cm.
Crebiio pyne, TUCTS 3eleHe 3 PYOUMHU IPOXUIIKAMH.
Bonore npoBxunoro 1o 40 cMm, pyna, KOMIIakTHa.
Haciuusg 6ime, maca 1000 macinun — 0,8 r. CTiiikicTh
0 BUJAraHHsS 9 OamiB, CTIAKICT, IO OCHUIIAHHS —
9 6amis. Bwmict omii cramoButh 6-10 %, a BMicT
ckBalieHy B omi 6-8 %. Bwmict Oinka B HaciHHI —
18,6 %. Ypoxaiinicts HacinHsA — 70 30 m/ra [1; 2].

VYuetpa (4. hybridus). PanHbocTHIIHH, Bere-
Tamifauit mepiox — 90-95 mwmiB. 3aHeceHWi 10
HepxpeecTpy copTiB pociuH Ykpainu y 1998 pori.
Pocnuam  Bucororo nmo 125cm.  Jlucra  3eneHe,
omymieHHs  BiacyTHe.  CymBiTTS HaliBCTHCTIA
KOMITaKTHa BOJIOTh, CBITJIO-3€JICHA, IpPU IO3piBaHHI
XOBTOro 3abapenenHs. Hacinus cBitiio->xoBTe. CopT
CTIHKMI 10 OCHNAHHA. YpOXailHiCTh HACIHHSI —
14 u/ra. Bmict onii y HaciHHi 10 5 %. B onii MicTuThCS
ckBasieny 11,25 %, Toxodepomis — 0,28 % [1; 2].

ITocTaHoBka 3aBOaHHs. AMapaHT BHpO-
IIyIOTh y MIiBAEGHHMX Ta CXiJHHUX perioHax YKpaiHu.
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Hame 3aBnanHs JOCHiIUTH Ta BCTAaHOBUTHU
HaMOLIbII ypoXKalHI COPTU Il BUPOLIYBAaHHS B
YMOBax  JIOCTaTHROTO  3BOJIO’KeHHs  JlicocTemy
3axifgHOro 3a JOIIFHOTO PiBHS yI0OPCHHS.

Buknan ocHoBHOro martepiany. JlocmipKkeHHs
npoBonwin BrpomoBxk 2019-2021 pp. Ha kadenpi
TeXHOJNOri y pocnuHHuITBI JIbBiBCchKOro HYVII
[pyHT — TeMHO-CipHil OIiI30JI€HNH, BMICT TyMyCy —
2,18 %, nerxorigpomizoBaHoro a3zoty (3a KopHdinb-
aom) — 108 mr/kr, pyxommx ¢opMm dochopy (3a
YupuxoBum) — 127 mr/kr, pyxoMux ¢opMm Kajito (3a
YupuxoBum) — 111 mr/kr, pH conboBOi BUTSDKKH —
6,06. IlonboBi NOCHIIPKEHHS y TpUpa3oBiif MOBTOp-
HocTi. IlonepetHUK — 03UMa MIIEHUILIS.

lagporepmiuHi yMOBM B POKHA JIOCHIIPKEHb
3arajioM OynM CHOPUSTIMBUMHU JUIsI  BHUPOIIYBaHHS
3epPHOBOIO aMapaHTy, MPOTE JeNI0 BiApi3HAIMCSA Bij
CepeNHbO0AraTOPIYHNX  JaHUX. 30KpeMa  CepemHs
TeMIepaTypa 3a BereTariHuid mepion y 2019-2020
pokax Oyma Bumoro Ha 1,3C it 0,5C, i craHoBuia
16,1 C ta 15,3 C BimnosiaHo (puc. 1). TemnepaTypHuii
pexum 2021 poxy OyB HaONMKEHHUM [0 CEpeAHBO-
OaraTopiuHNX ITOKA3HUKIB, CEpelHs TeMIlepaTypa cra-
noswia 14,8 C. 3a KUIBKICTIO OIAIiB 3a BereTalliiHHHA
Mepiof POKU JOCTIDKEHb TEPEeBHIYBAJIM CEPEAHBO-
Oararopiunnii mokasHuk: y 2019 pomi Ha 53 MM, y
2020 pori Ha 129 MM, Ta y 2021 porii Ha 73 MM (puc. 2).

3a pe3ynbTaTaMu JOCIiIKEHb, Ha BPOXKaHHICTh
3epHa COPTIB aMapaHTy BIUIMBAJIM TiAPOTEPMidHi
YMOBH POKiB JIOCIiKeHb. YHACTIOK HAAMIPHOI Kijlb-
KOCTi OMaJiB y MOEAHAHHI 3 HU3bKUMH TeMIIEpaTypaMu
y mepmiii monoBuHi Bereramii 2020 poky oTpuMaiu
HaWHIDKYy BpoXKaifHicTh, Bim 8,21y/ra mo 36,7 i/ra
3aJIeKHO BiA PiBHSA YAOOpPEHHS Ta JOCTIIHKYBaHOTO
copry. llepe3BonoxenHs IpyHTy y TpaBHi 2019 poky,
Ha 92MM BHIIE BiI  cepeAHbOOAraTOPiYHOTO
MOKA3HWKA, TaKOX HETaTUBHO IIO3HAYMIOCS Ha
(hopMyBaHHI BpOXKaro, PiBEHb SKOTO KOJIHUBABCA Bij
8,81u/ra mo 41,1 w/ra 3anexHO BiA JIOCHIIKYyBaHUX
YUHHUKIB. HalicnpusTimBimi TigpoTepMiuHi yMOBH
Oymu y 2021 poui, mo 3abe3neymsio HAWBHILY
BpOKaWHICTB 32 nociijgoM: Bin 9,1 /ra g0 43,5 n/ra.

BcTanoBi€HO, 110 3aCTOCYBaHHS MiHEPaIbHHUX
Jn00puB 3a0e3rmeuyBaiio MPUPICT ypokalHOCTL. Y
CepeIHOMY 3a POKH JIOCHIIKEHb y KOHTPOJIBHOMY
BapiaHTi BPOXaWHICTH y COpTY YIbTpa CTaHOBMIIA
8,7 /ra, TOIl SIK 32 BHECEHHS MiHEpaJbHUX TOOPUB Yy
HOpMi  Nj20PgoKi20 BpokaiiHiCTh 3epHa 3pocia Ha
11 1/ra (Tabm.). 3auexHO BiJ piBHSA yIOOpEHHS piBEHb
ypoxkato y copTy CryaeHTChKHH OyB BUIIMM Ha 3,4—
4,8 i/ra BimHOCHO cTaHmapTy. Haifkpami mokasHUKH
BpoXkaifHOCTI 3a0e3meduB copT XapKiBChKHH 1: y
KOHTPOJIBHOMY ~ BapiaHTi 23,1 w/ra, 3a HOpPMH
N]z()Pg()K]z() — 40,4 u/ra, abo Ha 165,5 % Ta 105,1 %
OLTBIIE BiJl CTAaHAAPTY.
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Tabauys
Ypo:kaiiHicTh aMapaHTYy 3aJ1€KHO BiJ COPTY Ta piBHS y100peHHs, I/Ta
2 % [pupict
o8& g Copt 2019 p. 2020 p. 2021 p. Cepenne
£ 2 T/ra %
>
2 VYibTpa (cTaHgapT) 8,8 8,2 9,1 8,7 - -
o
E* CTyAeHTChKUA 12,4 10,1 13,7 12,1 3,4 39,1
Q
= XapkiBebkuit | 24,0 20,1 25,2 23,1 14,4 165,5
5 VYieTpa (cTaHgapT) 20,8 13,7 24,6 19,7 - -
N4
I~ CTYIeHTChKHit 25,1 22,3 26,1 24,5 4.8 24.4
Z Xapkischuii 1 41,1 36,7 43,5 40,4 20,7 105,1

HIPys2019p. A — 0,15 1y/ra;
B - 0,80 /ra
AB - 1,13 wra AB-0,81 1/ra

BucnoBkn. B ymoBax nocraTHROro 3BOJIO-
xeHHst Jlicoctemy 3aximHOro Ha TEMHO-CipoOMYy
OIiZ30ICHOMY JIETKOCYTJIMHKOBOMY I'PYHTI HaMBHIILY
BpPOXAMHICTh 3epHa cepell OCTiKYBaHHX COPTIiB
aMapaHTy OTPUMaHO B cOpTy XapKiBCbkui 1: y
KOHTpOJbHOMY Bapianti — 23,1 1i/ra, Ta 3a HOpMH
JIOGPI/IB N]goPgoK]go — 40,4 u/ra, oo Ha 165,5 Ta
105,1 % OGinbie 3a copT YabTpa (cTaHaapT).
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BIIJIUB HOPM MIHEPAJIbBHUX TOBPUB HA I'YCTOTY,
TPUBAJIICTh BETETAIIIL TA TPOJAYKTUBHICTh T'PEUKH
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Juxuii O. Bnuine HopM MiHepaJIbLHUX 100PHB HA I'YCTOTY, TPMBAJICThL BereTauii Ta NPOAYKTHBHICTh IPeYKH
B ymoBax Jlicocreny 3axignoro

I'peuxa — BaskiMBa KpyIl'siHa KyJIbTypa 3 BUCOKMM BMICTOM O1JIKiB, )KHpiB, BYIVIEBOIB, 3aji3a, Kalbllio, hocdopy
tomwo. Mo ii ckiaagy BXOAWTH PYTHH, SIKUH BiAirpae Ba)kKIUBY poiib Yy (hi3i0JOridHiN IisUTBHOCTI JIFOACBKOIO OpraHi3My.
BaxxnuBe arpoTexHiyHe 3HAYEHHS IPEUKH SIK XOPOLIOro NMONepeIHUKA AT 03UMUX Ta sipuX 3epHOoBUX. KynbTypa rpeuku six
MEJIOHOCHOI POCIIMHU CIIPUSE PO3BUTKY OKUIBHULTBA B YKpaiHi. ' peuky MOXXHa BUPOIYBAaTH Y MOXKHUBHUX (IIOBTOPHUX)
HOCiBax.

3nilficHeHO KOPOTKUI aHalli3 AOCHIKEHb Ta MyOJIiKallii, Ha MiJCTaBl IKOIr0 MOXHA CTBEP/XKYBATH IIPO aKTYaJIbHICTh
3aJaHoi POOIEMAaTHKU He TUIbKU B YKpaiHi, a i 3a KOPAOHOM.

ITogaHo pe3yabTaTH TPUPIYHUX AOCTILKEHb BIUIMBY HOPM MiHEpalbHUX JOOPUB Ha I'YyCTOTY, TPUBATiCTh BEreTallii,
€JIEMEHTHU CTPYKTYPH Ta BPOXKaMHICTh IPEUKH, SIKi € YACTUHOIO JBO(GAKTOPHOro AOCTiLY, 3aKJIaAEHOr0 Ha JOCIIAHUX MOJISIX
Kadenpu TexHONOriil y pocaMHHULTBI JIbBIBCBKOIO HAlllOHAJIBHOI'O YHIBEPCUTETY INPUPOJOKOpHCTYBaHHA. Jlocmin
nepenbayaB Taki HopMu H00pUB: NyPaoKao PrKay + Ny (mimxusnenns), NaPsoKao, PsoKao + Ny (mimxusieHus),
NeoPsoKeo, PsoKeo + Ngo (TMiIKHBICHHS).

Y CTaHOBJICHO, 110 HAMGIIBIITY I'YCTOTY POCIHH Ha Yac 30MpaHHs — 236,6 WT./M” — Ta HaiiIOBIIHIi 1epioJ BereTari —
104 no6u — 3a0e3meuye BapiaHT BHECEHHs N0OpUB 3a HOpMHU PgKyo + Ngo (mimKkuBienns). BueceHHs a30THUX J100pUB Y
HEPENNOCIBHY KyIbTUBALIIO CIIPUYMHAE 3HIKEHHS ITOKa3HUKA [10JbOBOI CXOXKOCTI Ha 1-2 % 3a1eXHO Bil HOPMU BHECEHHSL.

3acTocyBaHHsS a30Ty B IEPENNOCIBHIM KyJIbTHBALi 3yMOBIJIIOE€ 3POCTaHHS KUIBKOCTI TUIOK IEPLIOrO MOPSIKY
(wT/pocirHy), KibKOCTI (IIT) CYLBITH TA KBITOK.

30UIbIIEHHS. HOPM MiHEpaJIbHUX AOOPUB Ta BHECEHHS a30Ty Y MiKUBICHHS 3a a3y LBITIHHA CHPUsIE 3POCTAHHIO
TaKuX MOKA3HUKIB €JIEMEHTIB CTPYKTYpU sK: KiIbKICTh (IIT.) Ta Maca (r) NMOBHOLIHHMX 3epeH, maca 1000 3epeH (T).
Haii0inpi 3HaueHHs LMX MOKa3HMKIB — y BapiaHTi PgoKgy + Ngo (mimxusnenns), sianosinno 41,23; 1,15; 28,00. Take
[IOETHAHHA €JIEMEHTIB CTPYKTYPH BPOXKal0 3a0€3MeUnsio HaBUILUM HOro piBeHb y CepeAHbOMY 3a TPU POKU JAOCTIDKEHb Y
po3mipi 2,49 1/ra.

Kurouosi cioBa: rpeuka, kpymna, a3ot, ¢pochop, Kajiil, BapiaHt, ypoxaiiHicts, copt OpaHTa, OJIbOBa CXOXKICTb.

Dykyi O. Impact of the norms of mineral fertilizers on the buckwheat density, duration of vegetation and
productivity under conditions of the Western Forest-Steppe

Buckwheat is proved to be a vital granular crop with high content of protein, oil, carbohydrate, iron, calcium,
phosphorus, etc. It contains rutin, which is important for physiological activity of human organism. Buckwheat is a good
agro technical precursor for winter and spring grain crops. Buckwheat cultivation promotes development of beekeeping in
Ukraine. Buckwheat can be grown in repeated crops.

The article presents a brief review of researches and scientific publications, which confirm importance and relevance
of the mentioned problem both in Ukraine and abroad.

The research highlights findings of three years of examining mineral fertilizers influence on buckwheat density,
duration of vegetation, elements of structure and fertility. The experiments belong to the 2-factors research on the
experimental fields of the Department of Crop Growing Technologies with application of P,Ky + Ny (additional
fertilizing), P Keo + Ngo (additional fertilizing), P,oK,0N,o (additional fertilizing).

It was determined that the largest plant density at the time of harvesting (236.6 p/m”) under the longest vegetation
period (104 days) was secured by the variant of fertilizers application at the norm P Ky +Ng (additional fertilization).

Application of nitrogen in pre-sowing cultivation provokes increase of the number of brunches of the first order
(pieces per plant), a number (p) of racemes and flowers.

Application of higher norms of mineral fertilizers and nitrogen in additional fertilization during the period of
blooming causes increase of such elements of structure as the number (p) and mass (r) of grains of full value. The largest
values of these indices were fixed in the variant P Kgo+Ng, (additional fertilization) — 41.23; 1.15; 28.00 respectively. Such
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combination of the structure elements provided the highest level of harvest. For the three years of the research, that average

yield was 2.49 t/ha.

Key words: buckwheat, grain, nitrogen, phosphorus, potassium., variant, fertility, Oranta variety, field germination.

IMocTanoBka mpodaemu. I'peuka — Ba)xInBa
NIpOAOBOIbYA KYyNbTYpa, ii BHUPOLLYIOTH I OTpPHU-
MaHHJ CMay4HOI, BHCOKOIIO)XMBHOI KpYIH, fAKY
PEKOMEHIYIOTh JUIA JI€THYHOTO XapuyBaHHA. OCHOB-
HOIO IIPOOJIEMOIO Y BUPOIIYBAaHHI I'PEUKH € il HU3bKa
BpoxkaitHicTe (y 2021 p. cepemHss BpoOXkailHICTH B
VYkpaini cranosuna 1,32 1/ra). Ha mepmmii mormsan,
HaMmpocTimuM crocoOboM BHpiLIeHHS Ifi€l mpobiemMu
€ 30UIbIIEHHSI HOPM MiHEpaJIbHUX HOOPUB, OIHAK
TakMid TiAXiJg XUOHUH, OCKIIBKM HE BpPaxOBYE
6i0JI0TiI0 KYJIBTYpH, I CXUJIBHICTH O IHTEHCHBHOI'O
POCTY BereTaTHBHOI MacH Ta BHJIsATaHHA. HuHi cepen
HAyKOBIIIB HEMA€ Y3TOKEHOI AYMKH IOJ0 HOPM Ta
CHoco0iB BHECEHHS IOOpHUB, IO Yy CBOI YeEpry
CTBOPIOE TIEBHI MPOOIEMHU AJIsI BUPOOHHKIB IPEUKH.

AHaJi3 ocTaHHIX JocigxeHb i myoOJikamiii.
Jns po3pobku cUCTEMHM YIOOpEHHS TPEUYKH HeoO-
XiIHO BCceOIYHO BUBYUTH MPOIIECH MOTJIMHAHHSA TIepe-
TBOPEHHS i TPAaHCHOPTYBAaHHS MOXUBHUX PEUOBHH Y
IPYHTI Ta B pOCIIMHAX.

3a manmmu JluxouBopa B. B. Ta Ilerpuuen-
kaB.®. [7] misa ¢opmyBanns 100 kr 3epHa i
BIJIMOBITHOI KUTBKOCTI BETeTaTUBHOI MacH TIpeuka
BukopuctoBye 3,0-3,4 kr azory, 1,5-2,0 dochopy ta
4,0-5,0 kamito. OTxe, 1711 OTPUMaHHS BUCOKUX PiBHIB
ypOXal0 BHUKOPHUCTAHHS MiHEpalbHUX JOOpUB Yy
TEXHOJIOTii BUPOIIYBaHHS 000B’SI3KOBE.

LinHuii aHami3 mnyOmikamiii HayKOBIB, SIKi
MPOBOJIMIIM  JIOCHIJUKeHHS y  30H1  Jlicocremy
3axigHoro. 3okpema Tumunimmz O. @. [10] BuBUana
BIUTMB MiHEpaJIbHOTO Ta 010JIOTiYyHOr0 yInoOpeHHs Ha
MPOAYKTUBHICTh TPEUKH. ABTOPKA IPOMOHYE BHKO-
pUCTOBYBaTH MiHepasibHi 100pruBa B HOpMi NgoPsoKeo
y KOMILJIEKCI 3 IpenapaTaMy as3oTgikcyBalbHOI Aii,
o 3a0e3neunsio 3pocTaHHs BpoxaitHocTi Ha 118 %
(mo 2,59 T/ra) mopiBHSIHO 3 KOHTPOJIEM.

B ymoBax Jlicoctemy 3aximHOro cucTeMy
ynoOpeHHst rpeukd BuBYaB llapxyms b. [8] — wmak-
CHUMAaJIbHUH ypoKalf OTpUMAaHUil y BapiaHTi 32 HOPMHU
N60P45K45 - 1,87 T/Ta.

Y IOCKOHAIIIOIOUN CHUCTEMY YIOOPEHHS IPEUKH,
I'pumenko P., Hlnsxtyposa C. [2], Ta Crpaxomic I. i
Kabanenp B. [9] mpomoHyroTh po3apiOHUK MeTox
BHECEHHS a30THUX J0OpHB, TOOTO YaCTKy 3arajibHOI
moTpedu a30Ty BHOCATh y MIDKUBICHHS 3a (hasu
oyronizanii (VII eran opranorenesy).

JucKyciiiHICTh Ta aKTYaJIbHICTh TUTAHHS [IIOJI0
BIIOCKOHAJICHHS CUCTEMU yJOOPEHHS TpeukH BimoOpa-
XKEH1 ¥ y mpaIix 3aKOpJOHHUX HayKoBIB [11-14].

82

IlocTanoBka 3aBaaHHs. Hame 3aBmanHs —
ONTHUMI3yBaTH CHCTEMY YAOOPECHHS TpEUYKH B 30HI
Jlicocreny 3axigHOro Ha IOCTITHHUX IMOJSX Kadeapu
TEXHOJOTi# y pocnuHHULTBI JIbBiBchKOoro HYIIL, mms
yoro Oyno 3akmajieHo JBO(GAKTOPHHUU  JTOCHIX
BIJIOB1JTHO IO 3aralIbHONPUMHATUX METOIHUK [2].

[pyHT TEMHO-CIpUii OIJ30J€HUH JIETKO CyT-
nuHKOBUM. B opHomy miapi rpynty 0-20 cM BMicT
rymycy 3a TropiHuM cTaHoBuTSh 2,2-2,3 %, Gocdopy i
Kanito 3a YupukoBum, BianosizHo 116—134 mr/kr Ta
125-135 mr/kr 1pyHTy, pH COnboBOi BUTSDKKH 5,8—
6,0.

INonpoBuii mocnix mepeadauaB BUBUEHHS JBOX
¢akTopiB: ¢akTop A (HOpMa MiHEpaJbHHX JOOPHB);
(aktop B (MCTKOBI MiPKUBICHHS).

Cxema po3MillleHHS BapiaHTIB — METOIOM
posieruieHux JaitsHoK. OO0JiKoBa TUIOIa JUISHKA —
50 ™. TloBropmicts Tpupasosa. Ilomepemuuk —
MIICHULA O3WMMa, Micis 300py sIKOi OOMpHUCKYBaIH
riaigocatoM (5 y/ra). TexHOMOTisT BHUPOLIYBAaHHS
JUITHKAX JTOCTIly 3araJIbHOMPHUHHSITA JJs i€l 30HH.
BuciBamm rpeuxy ciBankoro KineH mupuHO0 MIXpSab
15 cM Ta HOpMOIO BUCIBY 3,5 MIIH CXOXXHX HACIHHH/Ta
copty OpaHra.

OpanTa — copt, BuBenenuii y HHII «Iacturyt
3emsiepodcTBay HAAH ta TOB HBMII «AnTapis». Y
Hepxasaomy Peectpi 3 2007 poky, npugaTHUR IS
BHpolryBaHHs B 30Hax: [Tomiccs, Jlicocreny Ta Cremy
VYkpainu. CepeqHbopaHHIN, BereTaiiauii nepiox 76—
80 nmi6. Bucora pocmur 100-105 cm. Maca 1000
3epen 28-29,3 r. Bwmicr Oinka B spi — 15,7-16,1 %,
maiBvacticte — 21,5-22,2 %, Buxin xpynu — 74,9—
76,1 %. CopT BiIHOCHO CTIHKMHA 10 BWJIATaHHS,
OCHIIaHHS Ta IIOCYXU. XBOPOOAMHU HE ypaXKyeThCS.

docdopHo-KamiiiHi 100prBa BHOCHJIM BOCEHH,
a30THI — MiJ HepeArnociBHy KyJIbTHBALIO Ta 3a (asu
MOYATKY [BITIHHS 3T1JTHO 31 CXEMOIO JOCTiay.

3a meroqukor Kymepmana @. M. [6] mo3Ha-
yanu (eHonoriuHi (asu: TiIKyBaHHs, OyTOHi3aIlis,
LBITIHHA, IUIONOYTBOpPEHHs, no3piBaHHA. [logaTkom
(¢asu BBakaJM JIeHb, KOJMHM JO Hei BXOAATh 15 %
pociuH, a HacTaHHA MOBHOI — 75 %. Y KOXHOMY
BapiaHTI BM3HAYAJIM T'YCTOTY CTOSHHSI POCIHH IiCIIS
MOSBU CXOMIB 1 mepex 30upaHHSAM ypoxaro. Ilpu
bOMY BJAIITOBYBAJIM CTalliOHApHI MailJaHIUKH
posmipom 1 M%, 3a MeTommkoro €menka B. O. [4].

Ilix wac amamily CHOHNOBOIO MaTepiany
BH3HAYaIN: KUTBKICTh T'JIOK HEpIIOro MopsaKy (IIT.);
KIJIBKICTh CYIIBITH Ta KBITOK (IIT.); KUIBKICTH 3€peH
(mT.), 30KpeMa BHUIOBHEHUX Ta pyASKY; Macy
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MOBHOI[IHHOT'O HAaCiHHA 3 OfHiel pocnuHU (T); Macy
1000 3epeH (T).

30upanu po3aibHUM crmocobom. Martema-
TUYHY 00pOOKY pe3yNbTaTiB JOCIIIKCHb BUKOHYBAIN
3a JJOTIOMOTOK) KOMIT IOTEpHUX Mporpam Statistica 6.

Buxian ocHoBHoro marepiany. IlomsoBa
CXOXICTh HACIHHS Ta BPOXKaHHICTh B3a€MOIIOB’SI3aHI.
3a ganumu  Dbxuka M. K. [5] 3HMKEeHHS mMOIHOBOL
cxoxkocTi Ha 1% 3MEHIIYIOTh YPOXKaMHICTh SIPHX
KyneTyp Ha 1,5-2,0%. DBHeceHHS MiHEpalIbHUX
JIOOpUB CYTTEBO BIUIMBAE HA IIOKA3HHK MOJIBOBOL
CXOXKOCTI pocnuH rpedkn (Tadm. 1). MiHiMaIbHOR
MoJIboBa CXOXicTh — 73 Ta 74 % — Oyna y BapiaHTax
NeoPeoKeo Ta NagP40K4o BigmosigaHo. ToOTO BHECEHHS
JOOpUB MiJIBUIIYE KOHIICHTPALIIO IPYHTOBOTO PO3UHHY
y 100400 paziB, mo y CBOIO HYepry CHPUYHHSE
TUIa3MoJi3 KopiHIliB pociuH [1]. Buecenns dochopHo-
KalifHUX J0OpHB, SIK€ MU TIPOBOIAWIM BOCCHH, Ta
Mi/PKUBIICHHS a30THUMHU J00puBamu 3a (a3u IBITIHHS
HE MaJI1 HeraTHBHOI'O BIUIMBY HA ITOJIBOBY CXOXKICTh.

YHpomoBk CBOTO OHTOT'€HE3y POCIMHM I'PCUKU
MiJIal0ThCs HETATUBHOMY BIUIMBY SIK O10THYHHX, TaK
1 ablOTHYHMX YWHHHKIB, a 3JaTHICTh POCIHH
MPOTUCTOSITH I[OMY BIUIMBY — BHXKHMBaHICTh. Iloka-
3aHO MO3UTUBHMN BIUIMB 3aCTOCYBaHHS MiHEpaJbHHUX
JI0OpUB Ha TOKa3HHK BIDKUBAHOCTI POCIHH TPEUKH,
MakcuManbpHOoro 3HadeHHs (92,8 %) BiH csaraB y
BapiaHTi NeoPgsoKeo, st mOpiBHIHHS BHECEHHS a30Ty
B TMiWKUBJIEHHA Ha 1boMy X ¢oni dochopHo-
KaJiiHuX J0OpUB 3a0€311eUniIo BUXKHUBAHICTh Y MEXax
90,1 %, mo Ha 2,7 % MeHIILE.

Ilepion Bererarii Tpeyky KOJIUBAETHCS B MEXKax
50-120 1i6 i 3aNSKUTH BiA TiIAPOTEPMIYHHX YMOB,

COPTY, POMIOYOCTI I'PYHTY, TEXHOJOI1l BUPOLYBAaHHS
3arajjoM Ta HOpPM J00puUB 30Kpema (Tadum. 2).
BHecenHst MiHepanpHMX JOOpPUB HE BIUIMHYJIO Ha
TpUBANICTh Nepiofy ciBOa — TOBHI CXOIH, CEperHs
TPUBATICTh SIKOTO 332 POKU IOCIHIIKEHHS CTaHOBHJIA
12 ni6. BHeceHHsI a30Ty MiJ TMEPEroCiBHY KyIlb-
THBAIlIl0 TOMOBXWIO Mbk(]asHi mepiogu cxomu-
OyToHi3allis Ta OyTOHI3aIis-LBITIHHA Ha 1-2 n06u
3alIe)KHO BiJl HOPMHU a30Ty. 3acCTOCYBaHHS a30Ty 3a
a3 IBITIHHSA CHPUSUIO TIONOBXKEHHIO TEPiOJiB
LBITIHHA-TIOAOYTBOPEHHS,  IUIONOYTBOPEHHS-TI00Y-
piHHA Ta NOOYypiHHA-30MpajbHAa CTUIICTh Ha 1-2
J00M TOpPIBHSHO 3 BapiaHTaMmH, 1€ a30T 3acTOCO-
BYBQJIM TiJ 4Yac MepearnociBHOI KynbTUBaIii. Takux
JIBI TPOTWJIKHUX TEHJIEHII] MPU3BEIH O TOTO, IO
BHECEHHS a30Ty B Ii/DKUBIICHHS TOJOBXKYE TMeEpion
Beretanii Ha JBi 10OM MOPIBHSHO 13 3aCTOCYBAaHHSM
a30Ty MiA TMepelnnociBHYy KyJIbTHBAIIO 1 JoOcsTae
cBoro Makcumymy 104 nobu y BapianTi PgoKgo + Neo
(T IKUBIICHHS).

Pe3ynpraT Hammx JOCHIMIKEHb IOKa3ylOTh
MTO3UTUBHMI BIUIUB 3pOCTaHHS HOPM BHECECHHS MiHe-
paIbHUX JOOPUB Ha MOKa3HUKH €JIEMEHTIB CTPYKTYPH
rpeukd (Tadm. 3). BHeceHHS a30Ty B IHEpeANOCiBHY
KyJIbTUBAIliIO 320e3meynsio GopMyBaHHS MaKCUMAllb-
HOL KIJIBKOCTI T'i10K MIEPLIOTO HOPAAKY
(mT./pocnuHy), KUIBKOCTI (IUT.) CYHBITH Ta KBITOK
BilIHOBiJIHO N20P20K20 — 1,51, 9,57, 891, N4()P4()K4() —
1,53, 10,41, 980; NgPeoKeo — 1,56, 10,68, 1011.
Bukopucranus a3ory y MiKUBICHHA 3a (asu
LBITIHHA Ha aHAIOTIYHUX (hochopHO-KaTiIHUX PoHAX
3MEHIIye 3a3HauCHI OKA3HUKH B yCiX BapiaHTax.

Tabnuya 1
IMosboBa CX0KIiCTh, I'YCTOTA Ta BHKMBAHHS POCJUH I'PEYKH 3AT€KHO
Bil MiHepaJIbHOTrO Y100peHHs (Y cepeIHbOMY 32 TPH POKH)
T'ycToTa poCiuH, IT./M” Homsosa BIOKHBAHHS
Bapiant ynoopenns o — cxo>§<iCTL, pocOJmH,
cxom Bererarii o &
N2oP20K 20 259 2230 75 86,0
P20K o+ Noo (mmipxmsierns) 262 2214 75 84,6
N4oP40K 40 256 231,4 74 90,5
P4oKao + Nap (mizpruBIIenHs) 263 230,5 75 87,8
NeoPsoKso 254 235,8 73 92,8
PeoK g0 + Neo (T mKHBICHH:) 263 236,6 75 90,1
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Tabnuys 2
Bnuiue BHeceHHsI MiHepaIbHUX 100PUB HA TPUBAJicTh MiXK(pa3HUX Nepioais
POCJINH rpevkH (y cepeIHbOMY 32 TPH POKH)
Tpuauicts, 110
e & - N 55
. . . - =g = A A , T = T & S =
BapianT nocminy & E( =3 8 E g5 E N 5 =) 5 B 5) 5
g S 5= SE |E88| 855 | 228 =2
S S 5 9 S 2 2 o c 2% & 5 = @
& 2 o= = = E o °
NaoP20Kao 12 15 11 24 21 11 94
P20K20+ Nao
(MK UBICHHS) 12 14 10 26 22 12 96
NaoPsoKso 12 16 12 25 21 12 98
P4oK40+ Ny
(i DKHBITCHHS) 12 14 10 27 23 13 100
NeoPsoKso 12 16 13 26 23 13 102
PsoKeo + Neo
(T PKUBIICHHST ) 12 14 11 28 25 14 104
Tabnuys 3
BniiuB BHeceHHSs1 MiHepPaJBLHUX T00PHUB HA eJIEMEHTH CTPYKTYPH BPOKAI0 I'PeYKH
(y cepeaHbOMY 32 TPHM POKH)
K-cTb rinok K-c1b, K-cTb 3epHa,
MIEPIIOTO IIT./pOCII. IIT./pOCII. Maca
Bapianr HOPSIAKY, ITOBHOIlIH- Maca
yIoOpeHHs IIT./pOCII. eyusits | xpirox IOBHO- pysi- HI/I)/( 3€peH, 1000 3epeH, T
LIHHUX Ky r/pocit.
N20P20Ka0 1,51 9,57 891 27,70 12,30 0,75 26,93
P20K20+ Nao
(T IKMBIICHHS ) 1,44 8,81 833 30,83 13,13 0,83 27,03
NaoPsoKao 1,53 10,41 980 3543 | 11,13 0,97 27,37
P4oK40+ Nuo
(T IKMBIICHHS ) 1,46 8,90 868 37,27 12,63 1,03 27,80
NeoPsoKso 1,56 10,68 1011 39,23 9,93 1,08 27,67
PsoKeo + Neo
(i IKMBIICHHS ) 1,48 9,04 903 41,23 11,37 1,15 28,00

Ha xinpkictp (mT.) Ta Macy (T) MOBHOLIHHHUX
3epeH TIO3UTUBHO BIUIMBAJIM SK 3POCTaHHSI HOPM
JIOGPI/IB Bill N2()P2()K20 a0 NéoPéoKéo, TaK 1 BHECEHHS
a30oTy 3a a3 UBITIHHA y MiKUBICHHA. Makcu-
MajibHI 3Ha4YeHHsS [HMX [OKa3HUKIB OTPUMAHO Y
BapianTi PgKgo + Ngo (IiPKUBICHHS) BiIIOBITHO
41,23; 1,15; 28,00.

JaHi TpupidyHUX AOCTiKeHb (Tabm. 4) cBim4aTh
PO Te, L0 3POCTAHHS HOPM MiHEpaIbHUX TOOPUB Bif
N20P20K 20 10 NeoPsoKeo Ta TipKUBISHHS a30TOM POCITUH
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Ipedkd 3a ¢a3u IBITIHHS 3yMOBIIOIOTH CyTTEBE 301Mb-
IIEHHsI Bpokaro. Tak, MakCHMaJIbHHN DPIBEHb YPOXKaro
(2,49 t/ra) orpumanmii 'y BapiaHTi PgoKey + Neo
(mimxuenenHst), mo Ha 0,16 T/ra Oinble MOPIBHSHO 3
BapiaHTOM, Ji¢ a30T BHOCHJIA Y TEPEAINOCIBHY KYJIbTH-
BaIlif0 Ha aHaJIOrYHOMY (hocopHO-KaTiifHOMY (oHi, Ta
Ha 0,97 T/ra Ginbiie mopiBHAHO 3 BapiaHTOM NaoP2oKog,
ne Oyna 3adikcoBaHa MiHIMallbHa BPOXKAHHICTH (JUB.
puc.). Taki 3aKOHOMiIpPHOCTI MaTeMaTUYHO JIOBEJCHI Ta
(¢ikcyBamCh 32 BCiMa pOKaMH JIOCHiIKEHb.




PocavHHUIITBO

Tabauys 4
BniiuB HOpM MiHepaJIbHUX 100PHUB HA YPOKaii rpeuKku
BapianT ynoOpenHs Pik CepenHe 3a TpU pOKU
2018 2020 2021
N2oP2oKao 1,63 1,29 1,63 1,52
P20K0+ Ny
(T IKMBIICHHS ) 1,79 1,47 1,79 1,68
NuoP4oKao 2,17 1,72 2,24 2,05
P4oK40+ Ny
(T IKMBIICHHS ) 2,29 1,86 2,36 2,17
NeoPsoKseo 2,47 1,98 2,53 2,33
PsoKeo + Neo
(T IKMBIICHHS ) 2,63 2,15 2,68 2,49
HIP o5 T/Ta 0,06 0,15 0,07
0,97
0,81
0,65
0,53
0,16
. B
N20P20K20 P20K20+ N20 N4OP40KA40 PA0K40 + N40 NGOPGOK60 P60K60 + NGO

(nigsueneHHA)

(niassUBNEHHA) (nigsuMBNEHHA)

Puc. IIpupicm ypooicatinocmi epeuxu 3a1ei4cHO 8i0 HOPM 00OPUE NOPIGHIHO
3 gapianmom NxP;oKy (cepedne 3a mpu poxu)

BucHoBku. HaiiGinpm onTuMansHi HOKa3HUKH
IYCTOTH POCIHH Tepen 30mpaHHsM (236,6 mr./m>),
TpHUBaJIiCTh Tiepiony Beretanii (104 mobu), ereMeHTH
CTPYKTYpH BpPOXKar0, a caMe: KuIbKicTh (41,23 mT.) Ta
Macy (1,15 r) noBHomiHHUX 3epeH, Macy 1000 3epen
(28,00 ), 3abesmeumB BapiaHT PgKey + Ngo
(mimxuBneHHs). Take MoeqHAHHS BKa3aHUX ITOKa3-
HUKIB 3a0e3NeyYnsio HABUINWI TOKa3HUK YpOXKaio B
CepeHbOMY 3a TPU POKH JOCIiKeHb — 2,49 T/ra.
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Rosa R., Franczuk J., Zaniewicz-Bajkowska A., Remiszewski K., Dydiv O., Andrejiova A. The influence of
the biological activator nutrilife on the yield and quality of onions

Belonging to the Alliaceae family, onion (Allium cepa L.) is one of the most important and popular vegetable and
spice crops grown all over the world. Onions are demanding on soil fertility. It is especially demanding to the increased
concentration of mineral salts in the soil. At the beginning of the growing season, onion plants must be supplied with
nitrogen. A high yield of onions is obtained on light fertile sandy and loamy soils with a pH of 6-7. Correct provision of
plants with macro- and microelements can have a beneficial effect on the growth and yield of turnip onions, which is
extremely important on poor soils. At the time when environmental protection is becoming an important concern, new
friendly methods of stimulating plant growth are being investigated, among others, by applying macroelements,
microelements and various growth stimulants to the leaves. One of the new products is Nutrilife, a biological activator. It is
a combination of macro- and microelements (EDTA), humic and fulvic acids, enzymes and amino acids. The field
experiment was carried out in east-central Poland, 85 km east of Warsaw, on Luvisol soil. The aim of the studies was to
determine the effect of Nutrilife applied to leaves during the BBCH 19 stage, with the simultaneous reduction of nitrogen or
phosphorus soil doses by half, on the yield and the content of dry matter and sugars in onion. The Nutrilife activator
allowed half reducing mineral nitrogen or phosphorus doses, while the yield was the same as in the case of full NPK
treatment. The effect of Nutrilife on onion dry matter content was dependent on the weather conditions in the years of
research and the applied mineral fertilizer treatment. There was no significant effect of the activator on the total sugar
content.

Key words: Allium cepa L., biostimulator, dry matter, foliar application, yielding, total sugars.

Poca P., ®panuyk XK., 3aneBnu-baiikoBcbka A., PemimenBcokuii K., Jduais O., AmnapiiioBa A. Bnums
Oiosoriunoro akrusaropa Hyrpinaiid Ha BpoxkaiinicTh Ta sikicTh nuoyJi pimyacroi

HuOyns pimyacra (Allium cepa L.), mo HanexxuTs 10 poaunu nulynesux ( Alliaceae), € onHi€r0 3 HAMBAXIIMBIIINX,
HaMOUIbII NOIIMPEHUX OBOYEBUX 1 NMPSIHUX KYJIbTYP, BUPOLIYBaHUX B ycboMy cBiTi. IluOyns pinmuacra BUMOINIMBA 1O
POAIOYOCTI IPYHTY, 0COOIMBO A0 MiJBUIIEHOI KOHIEHTpallii MiHepalbHUX coiell y HboMy. Ha mouatky Bereranii pociuHu
Oy HeoOXigHo 3abe3mednT azoToM. Bucokuil ypoxail 1uOyni omep)KylOThb Ha JIETKUX POJIOYUX CYIMILIAHUX Ta
CYIJIMHUCTHX IPYHTaX, B sikux pH 6-7. IlpaBusibHe 3a0e3MeueHHs] POCIUH MAaKpO- 1 MIKpOEJIEMEHTaMH MOXE CIIPUATIMBO
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BIUIMBATH Ha PICT i Bpokail nuOyIi pinku, 110 HAJA3BUYANHHO BaXKJIMBO Ha OIJHUX IpyHTaX. B emoxy TypOoTH mpo 3axuct
HaBKOJIMIIHBOTO CEPEN0BUILA LITYKAIOTh HOBI, APYKHI METOM CTUMYJIIOBAHHS POCTY POCIMH, HAIIPUKIIAM, 103aKOPEHEBUM
Ii/UKUBJIEHHAM MaKpo- 1 MiKpOEIEMEHTaMH, a TAKOXK M03aKOPEHEBUM IIIJDKUBIEHHAM PI3HUMH 010CTUMYJISTOPAMHU POCTY.
OpHuM i3 HOBUX IpenapartiB € Oionoriunuil aktusarop Hytpinaiid. Lle moennanns makpo- i MmikpoenemeHtiB (EDTA),
IYMIHOBUX 1 (YJbBOKHCIOT, (epMEHTIB 1 aMiHOKUCHOT. IlomboBi nocmimxeHHs npoBogwid B lleHTpanbHO-CXinHii
[onbmri, 3a 85 kM Ha cxix Bin BapmaBu, Ha rpyHTI THNy Luvisol. Bu3HaueHO BIUIMB M03aKOPEHEBOrO IiJHKHBIICHHS
Hyrpinaiid y da3i BBCH 19 3 mimxuieHHsM a3oroM abo docdopom Ha BpoxaiHiCTh Ta 610XiMiuHI MOKa3HUKH LIUOYIi
pimuacroi. JloBeneHo, L0 3acCTOCYBaHHS AKTUBATOpPa CHPUSIO 30LIBLIEHHIO 3arajJbHOrO BPOXKal0, a TaKOX YaCTKU
TOBAapHOrO BpoXKaro LMOYNi pimyacToi B 3arajJbHOMY BpOXKai, NpoTe ypOo)KallHOyTBOpIOBAJbHUI €(EKT 3anexaB Bif
BHECEHUX MiHEpaJbHUX A0OpUB. AxTUBaTOp Nutrilife faB 3Mory BABiYi 3MEHIIMTH MiHEpaJIbHE IiPKUBIICHHS a30TOM a00
¢dochopom, 30epirmu mpu 1bOMY BpOXKalHICTh, K 1 Npu noBHOMY BHeceHHI NPK. BrumB Nutrilife Ha BMicT cyxoi
pEUYOBMHHU LMOYIi 3ajeXkaB Bil YMOB HABKOJMIIHBOIO CEPENOBMINA B POKU JOCTIPKEHb 1 BHUKOPUCTOBYBAHOI CXEMHU
MiHepanbHUX J00pUB. ICTOTHOrO BIUIMBY aKTUBATOPA HA 3arajbHUN BMICT IIYKpY B IIUOYJIi HE BUSBIIEHO.

Kurouosi cioBa: Allium cepa L., 610cTUMYIATOp, 1O3aKOPEHEBE MiPKUBIICHHS, YpOXaHHICTh, CyXa PEYOBHUHA,
3arajbHi IyKpH.

Problem setting. Onion (A4/lium cepa L.) is scale, using scientific knowledge about the physiolo-
one of the most important commercial crops not only  gical and metabolic processes taking place in crops
in Poland and Ukraine but also in the world. [19].

According to the Food and Agriculture Organization From the economic and environmental point of
(FAO), it is the third most cultivated vegetable in the  view, it is most desirable to improve the uptake and
world by production quantity, with a total of 104.5 efficiency of fertilizer nutrients in the plant-soil-fertilizer
million tons produced in 2020. In the European Union  system [13; 20]. One solution to these problems may be
6.6 million tons of onions were produced, about 663.9  the use of biostimulant products, rich, among others, in
thousand tons of which in Poland [5]. In the EU, amino acids and humic and fulvic acids and replacing
Poland ranks third in the production of this vegetable and/or supplementing conventional mineral fertilizers
[4]. In Ukraine, the production of onions in 2020 was  [17]. Biostimulants are natural compounds that initiate
about 1.03 million tons [5]. plant physiological processes directly contributing to

In terms of protection of the natural higher yields. Therefore their primary function is not to
environment, new friendly methods of stimulating provide nutrients or to protect plants from pathogens [18;
plant growth are being developed, among others, 23], and the reaction of plants to the product, but not its
through the foliar use of macro- and microelements composition, decides about classifying it as a
and various growth biostimulants [21]. One of the biostimulant. A very wide range of materials are used as
new products is Nutrilife, a biological activator. [tis a  stimulants, including organic, inorganic substances and
combination of macro- (2242 mgP L™, 1888 mg K L'  microorganisms, like humic and fulvic acids, algae
! 1330mgNaL’, 691 mgCalL’', 356mgSL"', extracts, protein hydrolysates, mycorrhizal fungi, or
3.13 mgMg L") and microelements (EDTA), humic  nitrogen-fixing bacteria [1; 18]. A stimulant product may

and fulvic acids, enzymes and amino acids [12]. contain a mixture of ingredients from different sources
with the use of different production methods.
Analysis of recent research and publications. Conducting research on  biostimulants,

The use of mineral fertilizers is an important element scientists respond to the deepening problems of
affecting the onion growth and yield and the growing plants in stressful conditions caused by,
profitability of its cultivation. Nitrogen is necessary in  among others, increasingly rapid climate change [8;
the synthesis of chlorophyll, proteins and enzymes. 20]. According to Matysiak [14] and McKeown et al.
Phosphorus is needed for the proper growth and [15], environmental stresses can cause 30-70 % of
development of the root system, the formation of crop yield losses.

phosphoproteins and phospholipids, ATP and ADP.

However, too high doses of these elements supplied to Problem statement. The aim of the study was
the soil as mineral fertilizers can weaken plant growth  to determine the impact of the Nutrilife biological
and thus reduce the quantity and quality of the onion activator, with mineral nitrogen or phosphorus doses
yield. High doses of mineral fertilizers also pose a reduced by 50%, on the quantity and quality of the
threat to the natural environment. Biostimulants are  onion yield (A/ium cepa L.).

used to reduce the doses of mineral fertilizers on crops.

Currently, new agronomic strategies are being The main materials and methods. The field
introduced into plant production on the increasing experiment was carried out in 2018-2019 in east-
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central Poland (52°14'N, 22°10'E) on Luvisol soil. Its
average organic carbon concentration was 1.36—
1.40 %, with pH in H,O of 7.1-7.3 and hums layer
30—40 cm deep. The total macronutrient content in
1 dm’ of the soil was as follows: 14 mg of NO5-N; 33
mg of NH4-N; 52 mg of P; 151 mg of K; 1220 mg of
Ca; 66 mg of Mg (average of 2018-2019). The Spirit
variety of onion (Bejo Zaden) was used in the
experiment set up in a split-block design with three
replications.

Two experimental factors were examined: A)
biological activator (Al: control without biological
activator, A2: Nutrilife, a biological activator); B)
different doses of mineral fertilizers (B1: 100 % of the
NPK dose for onion, B2: 50 % N + 100 % PK, B3:
50% P + 100 % NK). The area of an experimental
plot was 20 m” and the area of the whole experimental
field was about 195 m’.

The field was prepared at the turn of March and
April. Mineral fertilizers were applied in appropriate
combinations according to the adopted scheme. Their
doses were adjusted to the soil content kg before
sowing + 100 top dressing), 45 kg P and 120 kg K per
1 ha. Mineral fertilizers were applied in the form of
urea (before sowing), ammonium nitrate (top
dressing), triple superphosphate and potassium
sulphate. After the application of mineral fertilizers, a
cultivating aggregate was used to mix them with the
soil, loosen it and to level the area of the field before
sowing seeds. The seeds of onion were dressed
(Zaprawa Nasienna T and Biosept 33 SL) and sown at
a seeding rate of 6 kg-ha™ on 12 April (2018) and

5 April (2019) with 30 cm spacing. After sowing, the
experimental plots were sprayed with the Stomp 330
EC herbicide. Another herbicide, Goal 480, was
applied first after the plants emerged and then two-
three weeks later. Weeding was done mechanically
during the later stages of the onion growing season. If
necessary, other treatments were performed on the
basis of an up-to-date integrated onion protection
programme. The Nutrilife activator (1 Lha") was
sprayed with appropriate combinations on June 22,
2018 and June 20, 2019, during the 9 leaf stage
(BBCH 19).

Onion was harvested by hand on 28 August in
2018 and on 29 August in 2019. The area of each plot
to be harvested was 6.6 m”. The total and marketable
yields of bulbs (tha') were determined after the
harvest. From each plot, a sample of bulbs was
collected (about 1 kg) to determine dry matter content
by drying them to constant weight at 105 °C. Total
sugar content was determined by the Luff-Schoorl
method [3].

The results were statistically processed with
ANOVA for the split-block design. The significance
of differences between means was determined with
Tukey’s test at the significance level of p <0.05. All
the calculations were performed with the Statistica PL
13.0 software (Statsoft, USA).

Meteorological data provided by the IMGW-
PIB Hydrological and Meteorological Station in
Siedlce in 2018-2019 confirmed climate change and
the dynamism of weather conditions in this part of
Europe (Table 1).

Table 1
Weather condition in the experiment area, 2018-2019
(Siedlce Meteorological Station, Poland)
Month Mean / Sum
Years
v | v | vt | vo | v IV-VIII -XII
Air temperature (°C)
2018 12.9 16.4 18.1 19.9 19.8 17.4 9.2
2019 9.4 13.0 21.5 18.0 19.3 16.2 9.9
1981-2010 8.0 13.6 16.2 18.4 17.7 14.8 7.8
Precipitation (mm)
2018 41.6 25.5 74.7 97.5 27.1 266.4 509.1
2019 8.9 113.9 28.6 40.3 72.1 263.8 475.9
1981-2010 32.1 56.9 70.9 65.6 67.1 292.6 526.5

Results and discussion. The average total and
marketable yields of onion were 36.7 and 35.0 t ha™
in 2018 and 44.6 and 43.4 t ha™' in 2019 (Table 2, 3).
The yield obtained in 2019 was significantly higher
than in 2018. Undoubtedly, this was due to more

favourable weather conditions for onion growth in the
second year of research. Statistical analysis of the
results showed a significant impact of the Nutrilife
biological activator on the onion yield. A significant
increase in the total yield compared to plants without
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the activator was observed in 2019, and in the
marketable yield in both years. On average across the
years of research and mineral fertilizer doses, the total
yield of onion treated with Nutrilife was higher by
21.5%, and the marketable yield by 25%. In
addition, a significant interaction of the Nutrilife
activator with mineral fertilizers was observed. On
average, across the years of the research, onion grown
in combination with the Nutrilife activator and the

100 % NPK fertilizer dose produced significantly
higher total and marketable yields than plants grown
without the activator and fertilized with a half dose of
nitrogen (50 % N + 100 % PK). It was also found that
reducing the doses of nitrogen or phosphorus by 50 %
and spraying plants with the Nutrilife activator
resulted in yields similar to those of plants grown
without the activator and with the full mineral
fertilizer dose (100 % NPK).

Table 2
Onion total yield (t-ha'])
Treatment 2018 2019 Mean
100 NPK 375a 40.7 ab 39.1 ab
Mineral 50 N+ 100 PK 31.8a 347a 33.2a
50 P+ 100 NK 333a 42.4 ab 37.8 ab
100 NPK 40.8 a 552D 48.0b
Mineral + Nutrilife 50 N+ 100 PK 344a 50.5 ab 42.5 ab
50 P+ 100 NK 42.5a 44.2 ab 43.4 ab
Mineral 342a 39.2a 36.7a
Mineral + Nutrilife 39.2a 50.0b 446 b
Mean 36.7 A 44.6 B

" Means followed by different lowercase letters in columns and different uppercase letters in rows differ

significantly at p < 0.05.
Table 3
Onion marketable yield (t-ha™)
Treatment 2018 2019 Mean
100 NPK 345a 39.3 ab 36.9 ab
Mineral 50 N+ 100 PK 30.6a 32.5a 31.6a
50 P+ 100 NK 32.1a 40.3 ab 36.2 ab
100 NPK 382a 55.0b 46.6 b
Mineral + Nutrilife 50 N+ 100 PK 333a 49.4b 41.3 ab
50 P+ 100 NK 414 a 44.1 ab 42.7 ab
Mineral 324a 374 a 349a
Mineral + Nutrilife 37.6b 49.5b 43.6b
Mean 35.0A 434B

" Means followed by different lowercase letters in columns and different uppercase letters in rows differ

significantly at p < 0.05

In the experiment, the effect of the Nutrilife
biostimulant was prominent, especially in 2019 with a
higher average air temperature and a lower amount of
precipitation during the onion growing season.
However, biostimulants used in the cultivation of
various plant species and during changing weather
conditions had contradictory effects. Some studies
have shown beneficial results [7; 9; 11; 23], while
others have not recorded a significant effect on
cultivated plants [1; 6]. Sulewska et al. [21] found that
the effect of biostimulants and foliar fertilizers was
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significantly affected by weather conditions in a given
growing season. On the other hand, the results of the
experiment conducted by Francke et al. [6] indicated
that the biostimulants had little effect on the yield and
parameters of shallot onion grown for early harvest.
Whereas, the positive effect of biostimulants on the
endive yield was observed by Gajc-Wolska et al. [7],
and on raspberry yield was shown by Grajkowski and
Ochmian [9]. Mikulewicz et al. [16] observed
differences in the onion yield depending on the type
of amino acid biostimulants. The positive effect of
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biostimulants produced from seaweed extracts on the
biometric parameters of onion was also noted by
Abbas et al. [2], Hidangmayum and Sharmain [11]
and Szczepanek et al. [22]. Hafez and Geries [10]
found that biostimulant application had a positive
effect on the average weight of bulbs and their yield,
regardless of the year of research. The bulbs with the
greatest weight, as well as their yield, were obtained
when the plants were treated with humic acid, or with
organic fertilizer from fermented tea. Those authors
argued that the beneficial effect of humic acid
contained in biostimulants might be due to its

effective role in the early stages of onion growth,
greater accumulation of dry matter and stimulation of
the structure of metabolic products, which then move
to fleshy scalelike leaves, causing an increase in the
onion diameter and an increase in the yield.

The Nutrilife activator increased the share of
the onion marketable yield in the total yield in relation
to objects with exclusive mineral fertilization (Fig. 1).
On average across the years of the research, the
highest share of the marketable yield was recorded at
applying the combinations of 50 % N + 100 % PK
and 50 % P + 100 % NK with the Nutrilife activator.

100
o8 __*
96
% 94
92 A
90 -
88
100 NPK 50N+ 100 PK 50P + 100 NK ‘ 100 NPK 50N+ 100 PK 50P + 100 NK |
Mineral ‘ Mineral + Nutrilife
EZZA2018  EEE2019  —€—average for research years
Fig. 1. The share of marketable yield in the total yield
Table 4
The content of dry matter in onion (%)
Treatment 2018 2019 Mean
100 NPK 12.8 ab 92a 11.0a
Mineral 50 N+ 100 PK 13.3b 12.4 cd 12.8b
50 P+ 100 NK 12.5 ab 11.5bc 12.0 ab
100 NPK 11.6a 12.4 cd 12.0 ab
Mineral + Nutrilife 50 N+ 100 PK 11.9 ab 10.3 ab 11.1a
50 P+ 100 NK 12.4 ab 13.4d 129b
Mineral 129a 11.0a 119a
Mineral + Nutrilife 12.0a 12.0b 12.0a
Mean 12.4B 11.5A

" Means followed by different lowercase letters in columns and different uppercase letters in rows differ

significantly at p < 0.05

Onion grown in 2018 contained on average of
12.4 %DM, which was by 0.9 % more than in 2019
(Table 4). This difference was statistically significant.
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In 2019 Nutrilife foliar application increased onion dry
matter content as compared to plants from objects with
exclusive mineral fertilization. Statistical analysis of
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the results also showed a significant interaction of
Nutrilife with mineral fertilizers. In 2018, onion treated
with 50 % N + 100% PK contained significantly more
dry matter (13.3 %) than that treated with 100 % NPK
and sprayed with the Nutrilife activator (11.6 %). In
contrast, in 2019, with better weather conditions, the
largest amount of dry matter was found in onion
fertilized with 50% P + 100 % NK and treated with
Nutrilife (13.4 %). A similar amount of dry matter was
also found in onion from the plots with 50 % N +
100 % PK and Nutrilife + 100 % NPK (12.4 % each).
A significantly smaller amount of dry matter was found
in plants treated with 100 % NPK and 50% N +
100 % PK and treated with Nutrilife (9.2 and 10.3 %,
respectively). Regardless of the year of the research,

the most beneficial effect on dry matter accumulation
was achieved by the treatment with the half dose of P
and the full dose of N and K combined with the
application of Nutrilife or with the half dose of N and
the full dose of P and K without the activator.
Mikulewicz et al. [16] found that dry matter content of
the Spirit F1 onion variety increased significantly after
the use of two biostimulants: Calleaf Aminovital and
Maximus Amino Protect. However, the biostimulants
had no effect on dry matter in the case of the Red
Baron variety. Biostimulants (Effective Micro-
organisms or a biostimulant containing amino acids,
macro- and microelements and vitamins) used in the
research of Francke et al. [6] reduced the dry matter
content of shallot as compared to the control.

Table 5
The total sugar content in onion (g-100g'l FM)
Treatment 2018 2019 Mean
100 NPK 429 a 4.18a 423a
Mineral 50 N+ 100 PK 394 a 4.05a 4.00a
50 P+ 100 NK 459a 437a 448 a
100 NPK 435a 394 a 4.14a
Mineral + Nutrilife 50 N+ 100 PK 4.63a 425a 444 a
50 P+ 100 NK 425a 402a 4.13a
Mineral 427 a 420a 424 a
Mineral + Nutrilife 441 a 4.07 a 424 a
Mean 4.34B 4.14 A

"Means followed by different lowercase letters in columns and different uppercase letters in rows differ

significantly at p < 0.05

The average total sugar content of onion in
2018 was 4.34 g 100 g' FM (Table 5), which was
significantly higher than in 2019. There was no
significant effect of Nutrilife and mineral fertilizers on
onion sugar content. Similarly, Mikulewicz et al. [16]
found no changes in the content of total and reducing
sugar in three varieties of onion after the use of two
biostimulants. On the other hand, Francke et al. [6]
reported that biostimulants decreased the sugar
content of shallot onion in relation to the control.

Conclusions. The activator contributed to an
increase in total and marketable yield and to the share
of marketable onion yield in the total yield. But the
effect of biostimulant depended on the dose of
mineral fertilizers. The Nutrilife activator application
allowed to reduce the doses of mineral nitrogen or
phosphorus by half without negative effect on yield of
onion. The effect of Nutrilife on onion dry matter
content was dependent on the weather conditions and
the applied mineral fertilizer treatment. There was no
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significant effect of the activator on the total sugar
content.
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I'yapko B. BB KJIOHOBMX miamen Ha picT i NpoayKTHBHiCTL cagkaHUiB s10JyHI 1/ OpraHiuHoro
cagiBHMLITBA

IToka3HUKH POCTY, PO3BUTKY 1 MPOLYKTUBHOCTI CTAaHIAAPTHUX Ca/LKAHIIB HOBUX IMyHHUX JO Iaplli COpPTiB AOIyHI
Ha PI3HUX KJIOHOBUX IIi/AlIENax BUBYAIU B PO3CaJHHUKY Ha JOCIiIHOMY Ioji kadeapu caliBHULTBA Ta OBOYiBHHUIITBA
iM. pod. I. IT. I'ynbka, sixke Bxoauts no ckiaany HHIT JIsiBeekoro HYIL

Jocnin nepenbayaB Halkpaili, 3a pe3ydbTaTaMH IONEPEAHBOIO BUBYEHHS y KOJEKLIIHOMY caqy B yMOBax
JIbBIBILIMHY, HOB1 IHTPOLYKOBaHI COpTH sI0IYyHI, IMyHHI J10 30yqHuKa napiui 16aysi: Connuiiko, Binesme IIpaiin ta Jlyna
Ha KJIOHOBMX mimmenax: 62-396, 62-223, MM.102 ta Jlon 70-456. Kontponem ciyryBaB iMyHHMH J10 mapiii sO1yHi,
paiionoBaHuit copt Diopina. Cxema po3MIIIEHHS POCIUH Y TI0J0BOMY po3caaHuky: 0,9%0,2 m (55 Tuc. mt./ra).

3a poKu AOCIILKEHb OTpUMaU Taki pe3ynbraTtu. Cakanii HalOuIbIIoro aiamerpa Oynu y copty Binbsamc Ilpaiin
(18,4-22,2 mm), nemro mocrynanucs iomy campkanui copry Jlyna (16,6-22,0 mm). Camkaniii KOHTposibHOTrO copty Popina
Manu cepennii miamerp 13,1-17,1 Mmm, nemro MeHnMM OyB 1€l NOKa3HUK Yy capkaHLiB copty ComHuIIKO, aiamerp ix OyB
HaiimeHmm (13,1-16,1 mm).

3a BHCOTOIO CaJDKaHIII PO3MOJUICHO Tak: HaiiBuili — y copty Puopina (177,6-194 cm), nemo HwkYi — y copry
Comnnuiko (169,9-181,3 cm), HaltHmxk4i — capkaHii copTiB Binbsmc Ilpaiin i Jyna (164,0-173,5 cm ta 162,5-175,9 cm
BIZINOBIHO). 3arajioM cajkaHii copTiB DiopiHa Ta COMHUIIKO MalOTh Oi0JIOrTYHY CXWIBHICTb 10 YTBOPEHHS BUCOKHX, aje
TOHKUX Ca/DKaHLIB, Ha Bcix gocmipkyBaHux migmienax. Coptu Binmbsmc Ilpaiin i Jlyna ¢opMyloTh ca/pkaHLi MEHILIOI
BHCOTH, IIPOTE OUIBILIOrO JiaMeTpa.

3a moka3HUKaMU BHCOTH 1 JiamMeTpa BCl JOCHiZXKyBaHiI COPTOIiAIIENHI KOMOiHYBaHHS BiAIOBianM BHUMOram
CTaHJApPTy IIOJ0 OJHOPIYHMX Ca/PKaHUIB Ha KapnukoBux miamenax. CrocoBHo copty Bimbsmc Ilpaiin, Oinbuiicts
ca/DKaHIIiB yTBOPIOBaIa KPOHY B OHOPIYHOMY Billl i MACOBO 3aKJiajaja Kiib4aTKu. Biq3HaueHo MO3WTHBHUI BILUTUB Ha PicT
caJUKaHIIB mijmenu 62223, Ha kil BUcoTa 1 AiaMeTp ca/LKaHLiB OyiIu HalOLIbIIUMY.

Buiy npoayKTHBHICTh CTaHAAPTHUX CaJDKAHIIIB Ha PI3HMX KapiMKOBMX HiJuenax 3ade3nedyyBaiu copTd Binbsmc
Ipaiin i Jlyna Ha Bcix mocmimpkyBanux mimmienax (monan 40 tuc. mir./ra), menio mocrymascs iM copT Pimopina (38,6—
41,0 Tuc. mt./ra), 1 HadimMeHm mnponyktuBHUM OyB copt Comammko (37,7-40,0 Tuc. mr./ra), mo MiATBEPMAKYIOTh i
pe3yAbTaTH CTATUCTHYHOI 0OPOOKH.

VY Bcix BapiaHTax JnociaimkeHb mimmenu 62-223 ta MM.102 3abe3nedyBanu piBeHb NPOAYKTUBHOCTI, BULIMHA Bif
IIOKa3HUKIB KOHTPOJIBHOIO BapiaHTa 62—-396.

Buxia cTaHmapTHUX Ca/DKaHINB CTaHOBHB 37,7—46,0 THC. IIT./Ta 1 HE3HAYHO KOJIMBABCS 3aJCKHO BiJ MiIICII.
binbuty mpoxyktuBHicTh i1 copTiB Diopina, Binbsmc Ilpaiin ta Jlyna 3abe3neumna migmena 62-223: 41,0; 46,0 Ta
44,6 Trc. mrT./ra BiANOBIAHO, a it copTy Conauniko — MM.102 — 40,0 Tuc. mr./ra.

IIpoaykTuBHICTH caipkaHLiB copTy COJIHMIIKO MOCTyHajgacs KOHTPOMIO i Oyna HalHMKYOIO Yy HAIoMy JAOCTiJi:
37,7-40,0 Trc. mt./ra. Bumuii nprOyTOK NpH BHPOLIYBaHHI ca/pKaHILIB copTiB Diopina, Binesmc Ipaiin i JlyHa otpumManu
Ha migmem 62-223: 996,0; 1166,3 ta 1118,6 Tuc. rpu/ra BigmoBigHo. Y copty Comuumko Ha migmeni MM.102 —
962,0 tuc. rpu/ra. CobiBapTiCTh BUPOIIYBAHHS OJJHOTO Ca/DKAHIIS sIOJTYHI TOCTI/PKYBAaHUX COPTIB TEX 3aekara Bi miien
i KonuBasacs y Mmexax Bia 9,6 rpu/mrt. (Binbsivc [paiin va 62-223) — 11,6 rpu/mt. (Comuumiko Ha 62—-396).

BupomyBanHs caJpkaHLiB sI0MyHI NpUOYTKOBE Ha BCIX AOCTIJUKYBAaHMX IIiJIIENax, OAHAK BHIILY BiJl IOKAa3HUKIB
KOHTPOJIO PEHTA0ENbHICT, BUpOOHMLTBA 11 copTiB PiopiHa, Binesamc Ilpaiin 1 Jlyna 3abesneuye mimmena 62-223 —
226,9; 262,9 ta 252,9 %, a copt COJHUILKO MTOCTYNABCS KOHTPOJIIO 32 IIMM MOKa3HUKOM Ha BCiX MiJienax.

Kurouosi cioBa: s0:1yHs, COpTH, ca/pKaHIli, pO3CaJHHUK, OpraHiuHEe BUPOOHUITBO.

Hulko B. Influence of clonal rootstocks on growth and productivity of nursery apple trees for organic
production

The study of growth, development and productivity of standard nursery trees of new apple scab-resistant varieties
depending on clonal rootstocks was carried out in the nursery in the test field of the Department of Horticulture and
Vegetables ITrowing named after prof. 1. P. Hulko of Lviv NEU.

The experiment included new introduced apple varieties, which were the best, according to the preliminary study
in the collection orchard in Lviv region, immune to the apple scab pathogen: Solnyshko, Williams Pride and Luna on clonal
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rootstocks: 62-396, 62-223, MM.102 and Don 70-456. The Florina variety, being immune to scab apple, was selected as
standard. Spacing of plants in the nursery was 0.9x0.2 m (55 thousand plants/ha).

Over the years, the following results have been obtained. The largest diameter of nursery trees was showed by
Williams Pride variety (18.4-22.2 mm), slightly less were Luna trees (16.6-22.0 mm). Florina trees had an average
diameter of 13.1-17.1 mm. This indicator was slightly smaller than the Solnyshko trees with the diameter that was the
smallest (13.1-16.1 mm).

The heights of nursery trees were as follows: the highest trees were of Florina variety (177.6—-194 cm), Solnyshko
trees were little lower (169.9-181.3 cm), and Williams Pride and Luna trees were the lowest — 164.0-173.5 cm and 162.5—
175.9 cm, respectively. In general, the researchers can conclude that the nursery trees of Florina and Solnyshko varieties
have a biological tendency to form tall but thin trees on all studied rootstocks. The Williams Pride and Luna varieties
develop trees of smaller height, but with larger diameter.

In terms of height and diameter, all studied combinations of rootstocks met the requirements of the standard for one-year
trees on dwarf rootstocks. As for the Williams Pride variety, the majority of trees developed a crown at the age of one year and had
a lot of fruit spurs and buds. Regarding the influence of rootstocks on the development of tees of different varieties, the authors of
the research noted a positive effect of rootstock 62-223 in which the height and diameter were the largest.

A higher productivity of standard trees on different dwarf rootstocks was provided by Williams Pride and Luna
varieties on all studied rootstocks (more than 40 thousand trees/ha), Florina variety (38.6—41.0 thousand trees/ha) provided
lower productivity. The Solnyshko variety was the least productive (37.7—40.0 thousand trees/ha) that was confirmed by the
results of statistical processing of the obtained results.

In all studied variants, rootstocks 62—223 and MM.102 provided a higher productivity than the control variant 62-
396. The number of standard trees was 37.7-46.0 thousand/ha and fluctuated slightly depending on the rootstocks. The
rootstock 62-223 provided greater productivity for the Florina, Williams Pride and Luna varieties — 41.0; 46.0 and 44.6
thousand pieces/ha, respectively, and for the Solnyshko variety, the best productivity was provided by MM.102 — 40.0
thousand pieces/ha.

The productivity of Solnyshko nursery trees was lower than the control and was the lowest in our experiment:
37.7-40.0 thousand trees/ha. Higher profits from the nursery trees cultivation were got from Florina, Williams Pride and
Luna varieties, i.e. on the rootstock 62-223: 996.0; 1166.3 and 1118.6 thousand UAH/ha, respectively. In the Solnyshko
variety, on the rootstock MM. 102, it was 962.0 thousand UAH/ha. The cost of growing one apple nursery tree of the studied
varieties also depended on rootstocks and ranged from 9.6 UAH/piece (Williams Pride on 62-223) to 11.6 UAH/piece.
(Solnyshko on 62—-396).

Growing of apple nursery trees is profitable on all studied rootstocks, but higher profitability of production for
characteristic of the Florina, Williams Pride and Luna varieties provided on the rootstocks 62-223 — 226.9; 262.9 and
252.9 %, whilst for the Solnyshko variety trees it was lower than the control on all rootstocks.

Key words: apple, varieties, nursery, apple trees, organic production.

IloctanoBka  mpodjeMu. Y  CydyaCHMX  pAIliOH XapyyBaHHS JIIOAWHH Mae€ MIONEHHO BMi-
MIPOMUCIIOBUX SIONMYHEBHX cajax YKpaiHu HaiiOinpmii  mryBatd 400 r 1uiofiB i OBOYIB y CBIKOMY BHIVISAIL
wionyi 3aiimatote coptu: l'ommen /[lemimec, Pener  OpHak HaBiTh Takuil criocib6 XxapuyBaHHS HE rapaHTye
Cumupenka, Annapen, JDxonaronn, ['ama, Uemmion  OakaHOro pe3yibTaTy, OCKUIBKM BMICT IITYYHO
Ta iHOIN, SIKI 32 TaKUM IOKAa3HUKOM, SK CTIHKICTh CHHTE30BAaHHX XIMIYHHMX cHOIyK y moHany 70 %
MPOTH IPHOHUX 3aXBOPIOBAaHb, 3HAYHO IOCTYIMAIOTECS  CBIKHX IUIOZIB Ta OBOYIB, BUPOLICHUX 32 CY4aCHUMHU
HOBHUM. 3 OISy Ha IIe aKTyaJIbHE MUTAHHS 3MIHA Ta  IHTEHCHBHHUMU TEXHOJOTiAMH, 3HAYHUH [2; 7].

MIOMTOBHEHHSI HA0OPY HMPOMHUCIIOBUX COPTIB KpaIlUMH Y mporeci pPO3BUTKY CaIiBHHITBA HAayKOBI
CY4acCHHMHM 3pa3KaMH, BUPOLIYBAaHHS SKHUX Ja€ 3MOTy  pPO3POOKH CHPSIMOBYBaJM Ha CTBOPEHHS TaKHX
MiHIMi3yBaTH 00poOKH cany dhyHrinuaamu [4; 5]. TEXHOJIOTiH, KOTpi 3a0e3MedyloTh BHCOKY MPOIYK-

Branuii 1o6ip copTiB BU3HAUA€ yCIiX CIOpaBd B TUBHICTh HACa/[PKEHb 1 BiIMIHHY SIKICTh IUIOJIB.
POCIMHHHMIITBI B3araili, a B CaJiBHHUITBI, ¢ MaeMo OJHaK iHTEHCHBHI TEXHOJOTil mepeadavyaroTh BiJ 4-X
crpaBy 3 OaraTOpiyHUMH Haca/pKEHHAMH, 1lel pakTop 70 8-mm  00poOOK Haca[pkeHb Bl  IIKiJIHUKIB
BH3HavanbHUi. KiNBKICTh HOBHX COPTIB HOCTIHHO  (1HCEKTHLUIM 1 aKapHUIUIN), A 3aXUCTY BiJ XBOPOO
3pocTae. Apeasl NMOIIUPEHHS i €()eKTHBHOI MPOAyK- TMPOBOMAATH e 5—-12 oOmpuckyBaHb (QyHTII[UAAMH,
TUBHOCTI JJIS1 KOXKHOT'O COpPTY JIMITYEThCS CYKyH- JAJIsl 3HMIICHHS B cafgy Oyp’siHIB 3aCTOCOBYIOTH Tep-
HICTIO TeBHUX (hakTOpiB, 1 € morpeda y BHUBUeHHI Oiruaum 2-3 pas3u 3a Bereramiioo, Uil ONTHMAIBHOIO
610JI0T1YHIX OCOOJIMBOCTEl POCTY KOXKHOTO 3 HUX Y  POCTY 1 IJIOJOHOIICHHS AEpeBa CUCTEMAaTH4YHO Mif-
KOHKpEeTHUX yMmoBax [1]. KUBIIOIOTh XIMIYHO CHHTE30BAHUMHU MiHEpaIbHUMHU

Ta OpPraHiYHUMH CIIOIYKaMH, aMiHOKHCIOTaMH, 3aCTO-

AHaNi3 OCTAHHIX JOCJiMKeHb i MyOJikamiii. COBYIOUM TaKOX PEryIsaTOpH pocTy ((hiTOropMoHH)

3a JaHUMM TIPOBIAHUX MI€TOJIOTIB ITOBHOLIHHUM TSI HpPOPIIKEHHS 3aB’s3i, CHOBUIBHEHHS pOCTY,
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MIPUCKOPEHHS TOCTUTaHHS Ta 3aM00IraHHS OCHITaHHIO
MJIOAIB 3 JiepeBa. Y TMIJACYMKY CIOXHBad OTPUMYE
imeanpHOrO po3Mipy 1 3abapBieHHS CMadHi IUIOIH,
mpore iXHIM XIMIUHMH aHaJi3 Ja€ 3MOTY BUSBIIATH
3aJIMIIKOBI KUTBKOCTI On3bko 240 cronyk, siki 3acTo-
COBYBaJM IiJi 4ac POCTy IJIOAIB (AM(EeHOKOHA30M,
impoioH, xJjopmipudoc, Aia3uHOH, AeTbTAMETPUH Ta
iH.), 1 KOMTHUMM MHUTTSM Ta OUYHMINEHHSIM MIKIpKH
mo30yTHCA iX HEMOXIIMBO, OCKUIBKH OUIBIIICTB
Cy4acHHUX IpernapaTiB Ma€e CUCTEMHY JIif0 Ha POCIIHHY,
TOOTO 3/JaTHA TPOHUKATH B KOXHY KIITHHY. Y
CTaHJapTax HU3KU KpaiH Ha CBIXI IJIOAM BimoOpaskeHi
JIOITyCTUMi MEXi 32 BMICTOM TakuX crojiyk. HaBite 3a
JOIMYCTUMUX MIHIMAQJIbHUX 3HAYCHDb LIUX PEUOBHH IPH
X cuCTeMaTHYHOMY B)KMBAHHI BIUIUB TaKoi MPOIYKIIii
Ha JIFOJICBKAN OpPraHi3M MOXX€ BUSBUTHCS HE TiIBKH
MO3UTUBHUM [6].

3 yCBIIOMIICHHSM TIpoOJeMu 1 HeaOUsIKUM
Oa)kaHHSAM OUTBIIOCTI HACENIEHHS CIOKUBATH CIIPABi
KOPHCHY MPOAYKIIi0, B JEIKUX PO3BHHEHUX KpaiHax
BHHHK 1 IIBUJAKO IOMIUPUBCS TPEHI IO OPraHidHOro
croco0y iX BUpOOHHUIITBA.

OpraniuHi TeXHONOT BUPOOHUIITBA TUIONIB —
I[¢ HaliCyJacHIIUI HAapsM y CaAiBHHUIITBI, OCKiIbKU
0a3yroThCsl Ha HOBITHIX po3poOKax raiysei cemexuii,
3aXUCTY HAcaJKEHb BiJl XBOPOO 1 MIKITHUKIB, TOTJISTY
IpyHTY, 300py 1 30epiraHHs Bpoxkaro. BaximuBumu
BiXaMH Ha NUIAXY [0 TOBCIOJHOTO BIIPOBADKEHHS
OpraHiYHUX TEXHONOTiil BUPOOHHITBA IUIONIB € JIO-
CATHEHHsS Yy Taiy3i CeleKkIii HOBUX COpTIB i3
TeHETUYHOI CTIMKICTIO JI0 XBOPOO, L0 Ja€ 3MOry
pi3K0 3MEHUIMTH (YHTIUIHE HAaBAaHTAXKCHHSA Ha
HaBKOJIMITHE CEPEIOBHILIE Ta iX 3aJHMIIKOBY KUIBKICTh
y mwionax. CydvacHi Oionoriuni mpemapaTu s 06o-
POTHOH 13 MIKIAHUKAMHU Ta XBOPOOaMH 3a0€3MEUYIOTh
BHCOKY €(DEKTHBHICTh 1 € HETOKCHYHUMH ]ISl JIFOIU-
HU. JlocATHEHHsI HAyKu y IOMJIAMl 3a HAacaKCHHAMH
JIaJi0 3MOTY 3MEHIIUTH 3aCTOCYBaHHS MiHEpaJbHHUX
noOpuB y KilbKa pa3iB IpH 30epekeHHi iX edek-
THBHOI [ii Ha POCIWHH y CydYacHHX cajax
MiHepalpHi 100pHBa MOCTA4al0Th O AEPEB pa3oM i3
BOJIOIO VIS TOJMBY B TakUX J03aX, SIKI pPOCIMHA
3MaTHA 3aCBOITH, HE 3aBJAIOYM IIKOIU JOBKULIIO.
Po3pobka HOBHX MamIMH AJS AOTJIALY 32 IPYHTOM Y
OPUCTOBOYPHUX CMyrax 1 MDKpSAASX JO3BOJISE
BIIIMOBHTHCS BiJI BUKOPHUCTaHHA TepOilUIiB, sKi
IIMPOKO 3aCTOCOBYIOTH [UISl 3HMIICHHS Oyp’sHIB y
cajiax ChOTOJHi.

Mogens Cy4acHOTO caly, B SIKOMY MPOIYKIIIFO
BHPOIIYIOTh 32 OpPraHiYHUMHU TEXHOJIOTiSIMHU, — 1€ HE
MPOCTO HACAPKEHHS, Yy SKOMY BiIMOBHJIUCS Bif
BHUKOPHCTaHHSI MiHEpaJIbHUX JOOPHB, 3aCO0IB 3aXHUCTY
pociuH (QyHTIOUAIB, THCEKTULIUAIB, aKApUIIUIIB) Ta
mpenapatis Ui 3HMIIEHHS Oyp sHIB (Tepbiuumis). Y
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TaKOMYy pa3i SKiCTh IPOAYKLii Oyze ITyXKe HU3BKOIO, a
ii cobiBapTicTh BHCOKOIO, 00 yacTka pydHOi Hparli
3pocTe B KiJibKa pas3iB, 1 Taka MoOJIeNnb caxy Oyxae
ManoepekTruBHOO.  Haifronopuimmm  ¢dakTopoM
YCIiXy OPraHivHOr0 BUPOOHMIITBA TUJIOMIB € BUCOKHMA
piBeHb (axoBUX 3HAHb Ta MPAKTUYHOI IiATOTOBKH
CIIELIATICTIB  CaJiBHUIITBA, OCKUIBKHM  ILJIOJOBI
HacaJpKeHHs — OaraTopivHi, 1 MOMMIIKH, TOMYIIEH] i
gac IXHBOI'O IIPOEKTYBAaHHS Ta CTBOPEHHS, YacTo
BUIIPAaBUTH HEMOXIIUBO.

IlocTanoBka 3aBaaHHs. Hame 3aBmanHs —
BHUBYCHHS IIOKAa3HMKIB POCTY, PO3BUTKY 1 HPOIYyK-
TUBHOCTI CTAaHJAPTHHUX Ca/UKAHIIIB HOBUX IMYHHHX 10
mapir copTiB s0MyHI Ha Pi3HUX KIOHOBHX IIiJIIENax
y PO3CaAHMKy Ha JOCIHiAHOMY Tomi Kadenpu
Ca/liBHUITBA Ta OBOYIBHUITBA iM. pod. L. I1. 'ynbka,
sike BXomuTh 10 ckiaaxy HHIL JIsicekoro HYIIL.

VY edexTHBHIN MOzeNi Cy4acHOTO OPraHidHOro
cajay BCl CKJIAJIOBi NMOIIMPEHUX IHTEHCHBHUX TEXHO-
JIOTid 3aMiHIOIOTh Ha TPHUHIMIIOBO HOBI HAyKOBi
pO3pOOKM: HAca/UKEHHS 3aK/IaJal0Th  BHHATKOBO
HalKpalmuMl TeHETUYHO-CTIMKUMH JI0 OCHOBHHUX
XBOpOO cOpTaMu, MiHEpaJibHI T0OpHBa 3aMIHIOIOTh Ha
OpraHiuHi — CHAepaTd ¥ KOMIIOCTH, JUISl 3aXHCTy Bij
HIKITHUKIB 1 XBOPOO MOCIYrOBYIOTHCS O10JIOTIUHUMH
mpenapaTaMd  Ta METOZaMH 13  3aCTOCYBAaHHSM
(dhepoMoHiB, Oyp’ssHU BUAANAIOTH TUTBKA MEXaHIYHUM
CIOCOO0M — JIMIIE TaKUi HAYKOBHUI HiAXiJ rapaHTye
e(EeKTUBHICTh BHPOOHMIITBA IUIOAIB Ta IXHI BHCOKI
TOBapHY 1 IOXKHUBHY SIKICTb.

Hocnin mepenbauaB Haiikpamii, 3a pe3yib-
TaTaM{ [ONEPETHHOTO BHUBUCHHS Y KOJEKIIHHOMY
camy B yMmoBax JIbBIBIIMHM, HOBI I1HTPOIyKOBaHi
coptu sOnyHi, iMyHHiI A0 30yJHMKA mHapiii sOmyHi:
Connumiko, Binesmc Ilpaiin ta JlyHa Ha KIOHOBUX
nigmenax: 62-396, 62-223, MM.102 ta [on 70-456.
Kontponem ciyryBaB iMyHHMH 10 mapmi sSOIyHi,
paiioHoBanuii copt ®nopiHa. Cxema pO3MIIICHHS
pociuH y IUiogoBoMy pozcagHuky: 0,9 x 0,2wm
(55 Tuc.aur./ra). [pyHT DOCHiIHMX OUISHOK — TEMHO-
cipuil omif3oneHui JETKOCYIJIMHKOBUN Ha JIECOIO-
JTIOHOMY CYTJIMHKY, cepelHb03a0e3NeueHnd eleMeH-
TaMH MIHEPAJIFHOTO JKUBJIEHHSI. BMicT rymycy —
2,2%, pH = 6,3. 3a poku IOCHIHKEHb CEpeaHs
OaraTopiyHa TemmepaTypa craHoBwia 9,3-9.9 C, a
cyma omaaie — 809-700 mm. [ornmsganu 3a poscai-
HUKOM 3T1JTHO i3 3aTaJIbHONPHHHATOI0 arpoTeXHIKOO 1
TEXHOJIOTI€I0, 3aCTOCOBYBAaHOIO B IIOMY TI'OCIIO-
napcTBi. OOMIKY TPOBOAWIIH 32 METOAWKOK BUBUCHHS
IUTOIOBUX KyJIBTYp B YKpaii [3].

Buknan ocHoBHOro Mmarepiaiy. PesynbraTtn
JIOCIIJIIB BUSBUJIMCh TAKMMHU: CaJXKaHIIl HAHOLIBIIIOT0
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niamerpa Oynu y copty Bimbsmc Ilpaiin (18,4-22,2
MM), JIeI0 TOCTYHaIUCs HOMY ca/DKaHIll copTy JlyHa
(16,6-17,1 Mmm), me MeHmUM OyB el MOKA3HHUK Y
camkaniiB copry Comnumko (13,1-16,1 mm) (auB.
TadI.).

3a BHCOTOK Ca/DKaHI[ PO3MOAUIHIIACA TaK:
HaiiBunn y copry Pnopina (177,6-19-181,3 cm), a
caxaHii copriB Binbsmc [Ipaiin 1 Jlyna BusBununcs
HaHmwkauMu — 164,0-173,5cm T1a 162,5-75,9 cm
BimnmoBimHO. OTOX, camkanmi copriB @nopiHa Ta
ConHMIIKO MaroTh 010JI0TiUHY CXWJIBHICTH O YTBO-
PEHHSI BHCOKHMX, ajlé TOHKMX CaJpKaHI[IB Ha BCIX
nocmikyBanux mimmenax. Copru Binbsmc Tlpaiin i
Jlyna ¢dhopmyroTh capkaHIli MEHIIOI BHCOTH, MPOTE
OUTBIIOTO JliaMeTpa.

3a TMOKa3HMKAaMHM BHCOTH 1 miaMeTpa Bci
JIOCITIJKYBaHi COPTOMiAMIEnHI KOMOiHyBaHHS BifO-
BiJald BHMOTaM CTaHIAPTY IIOJO OJHOPIYHHUX
Ca/DKAHIIB HAa KapIMKOBHX Ii/IICIIAX.

CrocoBHOo copty Bimbsmc Ilpaiin, Oinbmiicts
Ca/DKAHIIIB YTBOPIOBaJa KPOHY B OJHOPIYHOMY BiIi i
MAacoBO 3aK/ajana KiTb4aTKH.

[lo3uTuBHMI BIJIMB HA PICT CaJDKAHIIB Mala

mimmena 62-223, Ha skid BucoTa 1 JiaMerp
caJpKaHIIB OyIu HAMOUTBITMH.

HaiiBunry — mpoayKTUBHICTH — CTaHAAPTHHUX
Ca/PKaHI[iB HA PI3HUX KApPIMKOBUX  MiJIIenax

3abe3neuyBanu coptu Binbsamc Ipaiin i Jlyna Ha Bcix
JOCTIKYBaHUX migmenax (monax 40 Tuc. miT./ra),
jgemo moctynanucs iMm  coptu  ®rnopina  (38,6—
41,0 Tuc. mT./ra), i HaliMEHII NPOAYKTUBHHUM OyB
copr Comummko (37,7-40,0 Tuc. 1mT./ra), 1O
MiATBEPKYIOTh 1 PE3yJIbTaTH CTATUCTHYHOI 00poOKU
OTPUMAaHHX PE3yJbTATIB.

VY BciX BapiaHTax JOCHiPKEHb Mimmenu 62—
223 ta MM.102 3abe3nedyBaiyl piBEHb MPOAYK-
THBHOCTI, BHIIMHA Bil TOKa3HUKIB KOHTPOIHHOT'O
BapianTa 62-396.

Tabauys
Pe3yabTaTu BUBYEHHS i eKOHOMIYHOT OIIIHKY BUPOLLYBAHHS CAZKaAHIIB
s101yHi HA KJIOHOBUX Hiuenax, cepeade 3a 2019-2021 pp.
2 5 x £ g
E E i E 5 g x §
o I s 2 Q S Qo I
= < == = B O =
Iimmena & g g o o g g 25
5 8 = S g 8 £ '8
E g g5 > S — =
Q ) X % © © [5)
: 2 = 5 5 =
= M 3 =
®JIOPIHA (k)
62-396 16,8 180,4 39,3 938,1 11,1 214,5
62-223 17,1 186,8 41,0 996,0 10,7 226,9
JHou 70-456 16,9 177,6 38,6 914,3 11,3 209,3
MM.102 13,4 194,2 40,6 982.4 10,8 224,0
BLJIbSIMC ITPAM T
62-396 19,7 164,0 44,6 1118,6 9,9 252,9
62-223 222 172,1 46,0 1166,3 9,6 262,9
JHou 70-456 21,8 164,5 42,5 1047,1 10,4 237,8
MM.102 18,4 173,5 445 11152 9,9 252,2
JYHA
62-96 18,4 165,8 42,6 1050,5 10,3 238,5
62-223 22,0 162,8 44,6 1118,6 9,9 252,9
JHou 70-456 18,8 162,5 42,4 1043,7 10,4 237,1
MM.102 16,6 175,9 43,0 1064,2 10,3 241,4
COJIHUILIKO
62-396 15,9 173,6 37,7 883,7 11,6 202,8
62-223 16,1 174,7 38,8 921,1 11,3 210,9
JHou 70-456 14,2 169,9 37,9 890,5 11,5 204,2
MM.102 13,1 181,3 40,0 962.,0 11,0 219,6
HIPys - - 1,13 - - -
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Buxig cTaHmapTHUX CaJKaHIIB CTaHOBUB
37,7-46,0 THc. IIT./Ta 1 HE3HAYHO KOJIMBABCS 3aJIEKHO
Bil mimmien. bBinmbmry mpomyKTHBHICTE JJISl COPTIB
@nopina, Bimesmc Ilpaiin Ta JlyHa 3abe3meunia
mgmena 62-223: 41,0; 46,0 ta 44,6 Tuc. mT./ra
BimmoBimHO, a st copty Comnumko — MM.102 —
40,0 Tuc. mrr./ra.

IIpoxykTUBHICTH caKaHIIB copTy CONHHUIIKO
MoCTyHajacsi KOHTPOJIIO 1 Oyna HallHWXKUYOW Yy
Hamomy gnocnimi: 37,7-40,0 Tuc. wr./ra. Bummii
IpuOYTOK MU BUPOIIYBaHHI caJyKaHIIB copTiB Pio-
pina, Bimesimc Ilpaiin i Jlyna orpumanu Ha mimmerni
62-223: 996,0; 1166,3 ta 1118,6 TuC.TpH/Ta BiAmoO-
BigHO. Y copry Commmmiko Ha mimmeni MM.102 —
962,0 Tuc. rpu/ra. Co0iBapTicTh BHUPOIIYBaHHS OJHO-
ro cajkaHug sOMyHI JOCTIDKYBaHMX COpPTIB TexX
3alexanga BiJ MiJIIeN 1 KOMUBanacs y Mexax Bij
9,6 rpu/mt. (Bimesimc Ilpaiim Ha 62-223)
11,6 rpa/mr., (Comuuiko Ha 62—396).

BucHoBku. BupomyBanus camkaHIiB s01yHi
npuOyTKOBE Ha BCIX JOCHIPKYBAaHUX IIiJIIENax,
OJHAK BUILy BiJl MOKA3HHUKIB KOHTPOJIO PEHTAOEIh-
HICTh BHpOOHHUITBAa Ui copTiB Diopina, Binmesmc
[paiin 1 Jyna 3a6e3neuye miamena 62-223 — 226,9;
262,9 ta 252,9%, a copt CONHMIIKO MOCTYNAaBCS
KOHTPOJIIO 32 ITUM ITOKa3HWKOM Ha BCiX Mifienax.

Hns 30UIbIIEHHS  BUXOLY  CTaHIAPTHHUX
OTHOPIYHHX Ca/KAHIIB SIOMyHI HOBUX COPTIB, PEKO-
MEHJIOBaHUX JJISI CTBOPCHHS OPraHiyHUX Haca/JKEHb,
y TUIOBUX yMoBax 3axigHoro Jlicocreny Ykpainu y
MTPOMUCIIOBUX PO3CagHuKax /s coptiB Dnopina, JlyHa
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i Binpamc Ilpaiii mnpornoHyeMO BHKOPHCTOBYBAaTH
KIIOHOBY Tiameny 62-223, a ans copty CONHUIIKO —
kioHoBY mimmeny MM.102, ski 3abe3meuyroTh
HaMBUIY NPOAYKTUBHICTh CTAHJAPTHUX CAJUKAHIIB 3
] rektapa Ta BHUCOKHH piBeHb pPEHTAOEIBHOCTI
IXHBOI'O BUPOILLYBaHHS.
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Poxko I.C., Poxkko I. M. Peanizauisa coproBoi npoaykruBHocti Fragaria ananassa Duch min Bnimsom
BiT4u3HsIHMX npenapartis: 33P, 6io:kuBaeHHs, MikpoaoOpHuB

IlogaHo pe3ynbTaTH HOPIBHSIBHOI OLHKH BIUIMBY Ha CTPYKTYPHI KOMIIOHEHTH HPOJYKTHBHOCTI Ta, BiJIOBIJHO,
peanizauii COpTOBOI MPOAYKTUBHOCTI Fragaria ananassa Duch BITUM3HAHMX IpenapaTiB, 30KpeMa Oiompenaparis:
®iromma-p”®, Mikoxenn”, I'ymidpenn”, Opranix — 6amanc” ta Mikponobpusa Apanraps P ITnonoBo-srigsi i cyMicHHX 3
HuM ¢yHrimuais Crpax ta JDxek Ilor. JlocmikeHHS NPOBOAWIM B HACaKEHHI JBOX COPTIB CYHMIb aHAHACOBUX:
‘Florence’ Ta ‘Elsanta’. Ha koxkHOMY i3 JOCHIDKYBaHUX COpTIB OyIo mictb BapiaHTiB. KoHTposem ciyryBaB BapiaHt — 0e3
XKOIHUX 00p0OOK, Ha (hOHI NPUPOAHOrO iHPEKLIIHOro 3apakeHHs 30yAHUKaMU OCHOBHUX I'PUOHUX XBOP0O: OOPOIIHUCTOT
pocH, cipoi F'HWII Ta IISIMUCTOCTEN JICTSL.

JlociiukyBaHi cOpTH MO-Pi3HOMY pearyBajiy Ha 3aCTOCOBYBaHi npenapatu. HalBuiuii eekt oOMekeHHs pO3BUTKY
¢itonaroreHis Ha 000X JOCHUKYBaHMX COPTaX CyHHIb aHAHACOBMX BHSBIECHO Yy BapiaHTaX 31 3acTOCYBaHHAM
MikponoGpusa Apanrapa P IlnomoBo-arimsi + dysrimmn ta ditomua-p”: cTaH pociuH GyB BiIMiHHMIA — JHCTS 310POBE,
POCIIMHM TIOTYXHI, 03HaK ypaxeHnHsi Oidium fragariae Harz. ta Ramularia Tulasnei Sacc He Oyno, a ypaxeHnHs: Botrytis
cinerea Pers Ha piBHI 2—4 % nopiBHAHO 3 8-16 % Ha koHTpomi. Copt ‘Elsanta’ noOpe 3pearyBaB Ha 3aCTOCYBaHHS
npenapary Mikoxenn”: osmak ypaxeuus Oidium fragariae Harz. ta Ramularia Tulasnei Sacc He Gyino, a ypaKeHHs
Botrytis cinerea Pers Ha piBHi 4 % nopiBHiIHO 3 16 % Ha koHTpomi. HaliBuiuii piBens peasnizalii cCOpToBOi NPOAYKTUBHOCTI
BHUSIBJICHO Y BapiaHTax i3 3acTocyBaHHIM Mikponoopusa Apanrapa P IlnonoBo-sriani + ¢yHrinuua ta npenapaty ditonun-
p®. B 000X BMNAmKaX TiMBKM JOTPHMAHHS PEKOMEHIOBAHHX 103, TEPMiHIB Ta crocoGiB 0OGPOOKH cepTHdiKOBAHHMHU
BITYM3HSHUMU IpenapaTaMy JI03BOJs€ BECTU BIANOBIAANBHE STIJHUITBO, METOI SKOIO € OTPUMaHHA Oe3[Ee4HOro
BITaMiHHOT'O IPOJIYKTY.

KurouoBi ciioBa: mMikpono6puso, ¢yHrinuau, GionpenapaTty, NPOLyKTUBHICTb, MOPGOCTPYKTYpa, CTIHKICTh IPOTH
LIK|JUIMBUX OPraHi3MiB, YPOXKalHICTb.

Rozhko L. S., Rozhko I. M. Implementation of varietal productivity of Fragaria ananassa Duch under the
influence of domestic preparations such as PPE, biofood, micronutrients

The article presents the results of comparative evaluation of the impact of domestic preparations, particularly
biological agents: Phytocide-r®, Mycohelp®, Humifrend®, Organic — balance® and microfertilizers and compatible
fungicides Strazh and Jackpot. on the foundamental components of productivity and the implementation of varietal
productivity of Fragaria ananassa Duch. The study was carried out in the planting of two varieties of strawberries:
‘Florence’ and ‘Elsanta’. There were six variants of each of the studied varieties. The control was without any treatment,
with a natural background of varietal field resistance to major fungal diseases: powdery mildew, gray rot and leaf spots.

The studied varieties responded differently to the applied preparations. The highest pathogenic deterrent effect on
both studied varieties of pineapple strawberries was observed in the variants of using microfertilizer Avangard P Fruit and
Berries + fungicide and Phytocide-p®. The plant conditions were excellent — healthy leaves, strong plants, signs of damage
of Oidium fragariae Harz. and Ramularia Tulasnei Sacc were absent, and Botrutis cinerea Pers lesions were 2—4 % versus
8-16 % in controls. The ‘Elsanta’ variety responded well to the use of Mycohelp®: signs of Oidium fragariae Harz and
Ramularia Tulasnei Sacc were absent, and Botrutis cinerea Pers was 4 % as compared to 16 % in the control. The highest
level of varietal productivity was observed in the variants with the use of microfertilizers Avangard P Fruit and Berries +
fungicide and Phytocide-p®. In both cases, only compliance with the recommended doses, timing and methods of treatment
with certified domestic preparations ensured conducting responsible berry growing, the purpose of which was to obtain a
safe vitamin product.

Key words: microfertilizer, fungicides, biologicals, productivity, morphostructure, resistance to pests, yield.
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Poznin 3

IToctanoBka mnpo6Jjemu. CyHHUIi aHaHAcOBi
(Fragaria ananassa Duch) HanexaTs 0 KyJabTyp 13
IUTOlaMH BHCOKOT'O Xap4yoBOro craTtycy. I'apMmoHiiine
MOETHAHHSI KOMIIOHEHTIB XIMIYHOTO CKJIajy, 30KpeMa
IyKpiB Ta OpPraHiYHHUX KHUCIIOT, BUCOKUH BMicT P-
AKTUBHUX aHToIiaHiB, BitaMiHy C, TIEKTHHOBHUX
PCUOBHH CTBOPIOE BHHSTKOBI CMAaKOBi BiIYIyTTS NpH
ix mxuBaHHI. Ilmomu cyHuIs aHaHacoBUX OaraTi Ha
pitaminu C, E, K, B, B,, B;, B¢, By, crnomykn
KaJlpI[if0, Kallito, HaTpiro, cipku, docdopy, xiopy,
Oopa, 3ai3a, IMHKY, MOJiOIeHY, MiJli, MapraHiito [2].

3aBAsKM  JIOTICTUIII  CIIOKMBaHHS  CyHHIb
aHAHACOBUX MOXIIUBE BeCh piK. €IMHOI0 CYTTEBOIO
MEePEeCTOPOrol0 Takoi JOCTYIMHOCTI € Oe3Me4HiCcTh
MpoAyKUii, a/pke 3a MaHWUMHU LIOPIYHOTO PEHTHHTY
«Dirty Dozeny, sikuii ck1aiatloTh EKCIIEPTH 3 OXOPOHU
noekimst CHIA, y 2021 pomi, $SIK 1 KidbKa PpOKiB
MOCIIiJIb, WOTO OYOJIOBAJM caMe CYHHMIII aHaHACOBI.
[Monan 90 % 3pas3kiB MpOAYKIi Jalu MO3UTHBHUMA
pe3yabTaT Ha 3aJMIIOK JABOX Ta OibIlle MECTHUIUIIB
(Environmental Working Group — Poboua rpymna 3
OXOpPOHHU HaBKOJIIMIIHBOTO cepenopumia, CIIA) [8].

Bezzamepeuno, a1 HiATpUMYBaHHS HAJIEXKHOL
MPOAYKTUBHOCTI POCIHMH Ta SKOCTI BPOXKal CYHUYHI
Haca/PKEHHS CJIiJ 3axWINaTH Bl ImaToreHiB. Y
(axoBiii JyiTepaTypi OmHcaHo 76 TPUOHHUX 3aXBO-
pIOBaHb pI3HUX OpPraHiB POCIMHHU CYHHMIb AaHaHa-
COBHUX, Cepel SIKHX, 30KpeMa, BepTHLuibo3 (Verti-
cillium albo-ratrum Reinke et Berth.), dirodTopo3s
abo TOYepBOHIHHSA OChOBOrO IwiiHIApa (Phytoftora
fragariae Hickman), ditrodTopo3Ha mkipkoBa THHIIb
(Phytoftora cactorum (Leb. et Cohn.)), GopourHucra
poca (Sphaerotheca macularis Magn. f. Fragariae
Saez.), 6ina masmuctictb (Ramularia Tulasnei Saes.),
Oypa musamucticte (Marsonia potentilla P. Magn.
f. fragaria Man.), cipa rHuns (Botritys cinerea Pers.),
ski B emiitoTiiiHi poxn MoxyTh Ha 70 % 1 OumbIIe
3HM3UTH BPOXKAMHICTh HAacaKeHHs [2]. Y NpHpOTHUX
OilolleHo3ax iCHYye TOMeocTas, BiAMOBIAHO, KOXKEH
MaTOreH Mae€ CBOIO aHTaroHicTa. 30KpeMa aHTaro-
HicTaMu 0araThbOX MATOTCHHUX TPUOHUX IHGEKIIH €
IITAMH MOJIOYHOKHCIHMX Ta IPYHTOBUX OakTepiid. 3
OISy Ha 1€, BIPOJOBX OCTAHHIX JIECATHUPIY
CTBOPWJIM BITUM3HSHI MIKpOOiOJIOTiuHI Ipenapary,
PCKOMEHJIOBaHI IS 3aCTOCYBaHHA Ha CYHHIISIX
aHAHACOBUX.

AHaJi3 ocTaHHIX JocigxeHb i myOJikamiii.
3a manumu T. I. 3iHuenko (2016) acopTUMeHT Tmec-
TUIMIB, TO3BOJICHUX JAJISI 3aCTOCYBAaHHS Ha CYHHIISIX
aHaHACOBMX 32 OCTaHHI JecATh POKiB, 3pic B 1,5 pasa.
@axiBmi i3 3aXUCTy POCIHH MiCHS PETENbHUX AOCHi-
JUKEHb 1XHIX TOKCHYHHMX BJIACTHBOCTEH pO3poOHIH
CHCTEMH XIMIUYHOTO 3aXHCTy CYHHIIb, SIKi mependa-

Yal0Th 3aCTOCYBAHHS SIK OKPEMHX IpenapaTiB, Tak i
0aKOBUX CyMillleil TIECTULIUIB, OOTPYHTOBaHI peria-
MeHTH ix OesmedHoro 3actocyBaHHs [4]. Uitke
JOTPUMAHHS PEKOMEHIOBAHMX TEPMiHIB 3aCTOCY-
BaHHS Ta 103 MECTUIU/IB Ha TOBAPHUX HACAHKECHHSIX
CYHHUIIb aHaHACOBHX, TOOTO BiAIIOBiJaJIbHE BEICHHS
STIAHMUIITBA, Ja€ 3MOTYy OTpPUMYyBaTH Oe3leuHy
MIPOAYKIIIIO.

Aune nai mopiuHoro pedtunry «Dirty Dozeny
MIEPEKOHNINBO 3aCBITUYIOTh HEZOOPOCOBICHICTH OKpe-
MHUX BHUPOOHHKIB, HEXTYBaHHS PEKOMEHIALISIMH Ta
OaHaspHE Oa)KaHHS OTPUMATH MpPUOYTOK Oe3 orsimy
Ha Oe3MEeUHICTh YMIOONEHOro SK TOPOCIUMH, Tak i
JUTBMH, BITAMIHHOTO cMakojuka [8].

Y aHamiTH4HIA JOmOBiAI «3MiHa KIiMaTy:
HACTIAKK Ta 3aXOOM ajamTaliii», MiAroTOBJIEHOI KO-
JeKTHBOM HayKkoBLiB (2020), HarojomeHo, IO Yy
OaraTbOoX KpaiHax CBiTy aKTHBHO BIIPOBAIKYETHCS
cucrema arporocnopapioBaHHs — Climate Smart
Agriculture, CSA, 1m0 03HayYa€e KIIMaTHYHO PO3yMHE
cinecpke rocmopapcTBo. OgHMM i3 MOMIMPEHUX
HanpsMmiB CSA € opraHiuHe BUPOOHHUIITBO [5].

3rigHo 3i crarrero 3 po3miny Il mocranoBm
Pamqu (€C) Ne 834/2007 Bim 28 uepBHs 2007 poky
CTOCOBHO OPraHi4HOrO0 BHUPOOHUIITBA ¥ MapKyBaHHS
OpPraHiYHUX HPOIYKTIB OIHI€I0 i3 3arajbHUX IUICH
OpPraHi4HOI'0 BHUPOOHUIITBA €: BHPOOHUIITBO MIMPO-
KOTO CIEKTPY XapyoBUX MPOAYKTIB Ta IHIIUX
CLTBCHKOTOCTIOJIAPCHKUX MPOIYKTIB JUIS 3aJI0BOJICHHS
MIOMUTY CIIOKUBAdiB Ha TOBAapH, BUPOOJIEHI 3 BHKO-
PUCTaHHSAM TMPOIECiB, SKI HE HIKOIATh HABKOJMII-
HBOMY CEPENIOBUILY, 370POB’I0 JIIOJMHU, 3J0POB’I0
POCIIHH, a TAKOX 3I0POB’ 10 1 10OpoOyTy TBapuH [9]. 3
BHIICHABCICHUMH [OCTYJIaTaMH IIOCTaHOBU Pamu
(€C) cuHXpPOHI3YIOTHCS OCHOBHI KOHIICHITH Haka3zy
MinicTtepcTBa arpapHoi TOJNITHKH YKpaiHH Bif
21.07.2008 Ne 444/74 «[1po 3aTBEpIKEHHS Tany3eBOi
[Iporpamu po3BUTKY CaJiBHHLITBA YKpaiHU Ha Iepiox
no 2025 poky 1 ramyzeBoi [IporpamMu po3BUTKY
BHHOTPaIapcTBa Ta BUHOPOOCTBa YKpaiHU Ha mepion
10 2025 poky», 30KpeMa HarojoIIeHO, M0 «3 METO0
MOJAJIBINIOI EKOJIOTI3AIl] 3aXHUCTy MJIOAOBUX KYJIBTYD
Bil XBOpOO 1 IIKIAHWKIB OUIbIIE yBarm HEOOXiAHO
OPUIUIITH arpoTeXHIYHUM 3axonaM... Ilpum mpomy
BKJIMBOTO 3HAaYeHHs HaOyBae 3acTocyBaHHS 0io-
JIOTIYHO AKTUBHUX PEYOBUH (iHTIOITOpIB CHHTE3Y
XITHHY Ta pOCTY KOMax), a TaKOX MiKpOOiOIOTid4HUX
npenapatiey (Posmin 5. TexHomoridHi ocHOBH pO3-
BUTKY Taiy3i camiBHuuTBa 5.4. [IporpecuBHi TexHO-
Jiorii BUpOOHUIITBA IUIOMIB 1 srif) [7].

OTxe, y MiIBUIICHHI TPOAYKTUBHOCTI IIOAO-
BUX KYJIBTYp Ta, Oe3mepeyHo, 30epexeHHi eKolo-
riyHOi piBHOBarWm arpoOiOIeHO03IB BaromMa poib
BiZBONMTLCA GiompenapataM. IXHe 3acTOCyBaHHS
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J03BOJIsiE HAMOLMbII Oe3ledyHo peaizyBaTH IOTEH-
MiHHI MOXJIMBOCTI COpPTY, 3aKJIaJeHi B TEHOMI
MIPUPOJIOIO Ta celleKIriero [3].

ITocTanoBKa 3aBAaHHsA. BIUIMB BITYM3HSIHUX
MIKpOOiOJIOT1YHIX TpernapariB Ha TNPOAYKTHBHICTh
CYHHUIIb aHAaHACOBUX Ha Kadenpi caaiBHUITBA Ta
0BOUIBHHUIITBA iM. mpodecopa 1. I1. I'ynpka ynpomosx
moHan 15-TM pokiB BUBYAKOTH AoneHTH [enb [ Ta
Poxkko I. 3rigHO 3 HAYKOBO-IIOCTITHOK TEMATHKOIO
kadenpu: «Po3pobka iHHOBAIIMHWUX CHUCTEM IIiJ[BHU-
IICHHS POAYKTUBHOCTI MJIOZOBUX Ta OBOYEBUX KYJIb-
Typ B yMOBax AWHAMIYHMX 3MiH KJIIMaTy», PO3ILILY
«BuBYECHHS Ta BUMIICHHS KpaIlMX BITYM3HSIHUX Ta
IHTPOAYKOBAHUX COPTIB CYHHIIi, MaJMHHU Ta KyI[OBUX
STIAHUX KyJIbTYp, KOHKYPEHTO3JATHUX 3a IPOIYyK-
THUBHICTIO, TOBApHICTIO 1 SIKICTIO IJIOAIB B yMOBAax
3aximnoro Jlicoctenmy VYkpainm», migposminy «Bu-
BUCHHS Ta IOPIBHANbHA OIIHKA BIUIMBY Ha NPOIYyK-
TUBHICTb COpPTIB CYHHIII aHaHACHOI pi3HHUX Oiojo-
riyHUX 3acobiB O6opoTebu 3 (iromaToreHamm». 3
oISy Ha MOXJIIMBICTH (axoBoi ampoOariii Ha
CTaLlIOHAPHUX JOCIifaX Ta TIOJANbIIOl apryMeH-
TOBaHOI mpoMomii cepex BUPOOHHUKIB  SATiTHOL
npoxykuii B 3axigHomy perioni Yxpainu y 2019 pomi
3 mpeacTaBHUKOM KommaHii «bTY-uentp» Makos-
KiHuM l. morommnm HamaHHS BITYU3HAHUX MiKpoOio-
JOTIYHMX MpeHapaTiB A iX BHBUEHHA Ha Haca-
JUKEHHSI CYHHIIb aHAHACOBHX. Y Pe3yJbTaTi TUCKYCIi
Ta JIBOCTOPOHHBOTO OOT'OBOpPEHHs MimiOpanu Ta
HaJaly JUIsi BUBYCHHS NpernapaT: OlodyHrinuam —
CDiToan—p®, MiKoxenn®; OioxkuBieHHs — [ywmi-
dpenn”, Opranik — Gamanc”.

VY pamkax AOroBOpY HpPO CHiBPOOITHHIITBO Bif
02 xeitHa 2019 p. mix TOB «®abpuka arpoxi-
MikaTiB» Ta JIbBIBCHKMM HaIliOHAJbHUM YHIBEpPCH-
TeToM mpuponokopuctyBantus, TOB «®dabpuka
arpoxiMikaTiB» Hajania Jis BUBUEHHs MiKpOJ0OpPHUBO
Apanrapn P IlmomoBo-sArimHi Ta CyMICHI 3 HHM
¢yurinnmm Crpax ta [xex [lor.

Mertor0 [OCTiIKEHHS, IPOBEICHOTO BIPOAOBX
2019-2021 pp. B OorapHux MOJIBOBHUX YMOBax
3axigHol uvacTmHM JlicocTemy Ha JIOCHIIHOMY TOJi
kadenpyu cagiBHUIITBA Ta OBOYIBHHUIITBA iM. IIPO-
¢ecopa [ II. I'ynmbka, Oyna TmMOpiBHsUIbHA OIIiHKA
BIIUBY Ha CTPYKTYPHI KOMIIOHEHTH HPOIYKTHBHOCTI
Ta, BIAMOBIHO, peaii3anii COPTOBOI MPOIYKTUBHOCTI
Fragaria ananassa Duch BITUM3HSHHUX Npemaparis,
30kpeMa OGiomperapatis: ®itouna-p ., Mikoxenm",
T'ymidpenn”, Opranik — Gamanc” Ta MikpozoOpuBa
Apanrapay P IlnomoBo-srimHi ¥ cyMicCHHX 3 HUM
¢yurinuais Crpax ta xex Ilor.

TexHomorist  BUPOLTYBaHHS OJHOpSAHA
[ocaika, BiicTaHp Mix psinamu — 0,8, MiX pocIMHAMH
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B pagy — 0,2 M. KinpkicTe OOJIKOBHX POCIHH Ha
ninsHIi — 50, po3MillleHHsI BapiaHTIB PeHI0Mi30BaHe,
KUTBKICTh TTOBTOPEHB — 3. rpyHT IOCIITHOL TUISTHKHA —
TEMHO-CIpUH  OMiJ30JI€HU#,  MUIYBaTO-JIETKOCYT-
JUHKOBOTO MeXaHiqHoro ckmany. IlomepemHuk —
YOpHUH 1ap.

JlocaikeHHsT 3MIMCHIOBAIM B HacapKCHHI
JIBOX COpPTIB CyHHIb aHaHacoBux: ‘Florence’ Ta
‘Elsanta’.

‘Florence’ — mi3Hil cOpT aHTIIACHKOI CeNeKIlii,
Ollep)KaHUM y Pe3ynbTaTi CXpellyBaHHS COpTiB
(‘Tioga> x (‘Red Gauntlet” x (‘Wiltguard’® x
‘Gorella’))) x (‘Providence’ x self). Cepennbo-
CTIMKMH 10 IUIIMHUCTOCTEH, Cipoi rHIMIIi, OOPOIIHUCTOT
pocu. Crilikuif 10 XBOpoO KOpPEHEBOI CHCTEMH,
BEPTHIMIILO3Y.

‘Elsanta’ — cepeHbOCTHIIHIA COPT CEeKIIil
Hinepnannais, omepskaHuii y pe3yabTaTi CXpelryBaHHS
coptiB ‘Gorella’ x ‘Holiday’. CopT BiTHOCHO CTiiiKuii
70 IUIIMHCTOCTEH, cipoi THMII, GOPOLIHHCTOI pOCH,
YyTIUBUA O XBOpOO KOpPEHEBOi CHCTEMH, BEpTH-
LUIbO3Y, 3UMOCTIHKICTh cialdka, ocoOnuBo y 0Oe3-
CHI)KHI 3UMH.

Ha koxHOMY 13 JOCHIKYBaHUX COpPTiB OyIo
aricTh BapiaHTiB: 1) KOHTpOIb (K); 2) 00poOKa MiKpo-
nobpuBom ABanrapa P [InogoBo-arigni + GpyHTinumm
(Crpax, dxek Ilot) (A + ¢); 3) 06pobka DiTorua-
p® (¢-x); 4) 06pobka Mikoxenn” (M-1); 5) 06pobKa
Tymidpena” (r-d); 6) 06po6ka Opranik — Gamanc” (o-
0). 3a KOHTpONb OyJIO B3ATO BapiaHT — 0e3 00POOOK,
Ha (oHI MPUPOTHOro iHGEKIIHHOrO 3apa>keHHs 30y -
HUKaMH OCHOBHHMX TPHOHHX XBOpOO: OGOPOIIHHCTOI
pocH, cipoi THHJII Ta TUISIMUCTOCTEH JIUCTSI.

3rigHo 3 odinidHuM caiitoM kommanii «BTY-
ueHTp» [l], TpU3HAuYEHHS 3alpONOHOBAHUX IS
BHBUEHHS Gionpenaparis: ditomua-p° — Gionpermapar
3 (YHTIOMIHOIO Mi€I0 Ui 3aXUCTy POCIHH Bif
XBOpOO; Mikoxemn” — GaratodyHKIiOHAIEHUH, Oa-
TaTOKOMIIOHEHTHUH OiompemnapaT i JiKyBaHHS Ta
npo(iTaKTHKN TPUOHIX 3aXBOPIOBaHb; I'yMippens” —
KOMILUIEKCHE JOOpHMBO Ha OCHOBI TyMmaTy Kaliio 3
JOATKOBUM BMICTOM KOPHUCHHMX MIKpOOpraHi3MiB Ta
NPOAYKTIB ix MeraGomismy; Opramik — Gamanc® —
OiompenapaT Uil CTUMYJLILII pPOCTy Ta PO3BUTKY
KyJIbTYp, 30alaHCOBAHOTO >XMBJICHHS, IiJBUIICHHS
CTIMKOCTI 10 CTPECiB Ta XBOPOO.

BiamoBigHo 40 odiniifHOro caity arpapHoi
komnaHii UKRAVIT [10], KOMIOHEHTHUH CKIaj MiK-
ponobpuBa ABanrapn P [1nomoBo-ArigHi, T/ Takuid:
Co-0,1,Mo-0,1,Zn—1,Cu-0,5Mn—1,Fe -1,
B-1,S0;-3,5, K,0-100, P,Os - 50, N — 50.

OO6poOku GiompenapaTaMu 3/A1MCHIOBAIM M03a-
KOPEHEBO Y PEKOMEHIOBaHUX KOHIIEHTpAIIisIX BBeUepi
Tmicist 3aX0Ay CoHlst. Pocnuuau o6poOisiin 3—4 pasu 3



Poznin 3

iHTepBasioM y 14-21 1AHIB 3aJeKHO BiA mpenaparty.
[epmry 06pobky npoBoauiu y ¢asy BuUCyBaHHA 1-TO
KBITKOHOCA, APYry — Ha MO4YaTKy ¢a3d NBITIHHS,
TPETIO — B TIEPi0Z MACOBOI'O IBITiHHS; YETBEPTY — Ha
MoYaTKy (ha3u JOCTHUTaHHS IUIOMIB.

OO6poOKy MiKpomOOpPUBOM MPOBOJMIIN 32 CXe-
Moro: Aanrapn P IlnonoBo-srigni (3 si/ra) + ¢ymri-
mun Crpax, 1,0 n/ra (I mimpxusneHss), ¢GyHrioug
Ixex Ilor, 0,4 n/ra (Il mimxusneHHs), GyHrimug
Crpax, 1,0n/ra (III mimxusnenss). IlozakopeHesi
MiDKABIICHHST ~ 3MIACHIOBaIM B Takli  TEPMiHH
(penodasn): I mimxupnenHs — y ¢asi OyToHizamii
(BucyBanHs KBiTKOHOCIB), Il mimkuBneHHs — y ¢asi
HaJouBy IUIOAIB (cTamia 3eneHoro ruiony), III mig-
JKUBJICHHS — TICIIsA 300py BpOXKaro.

B yMoBax monpoBOr0 IOCHiTy BUBYAIHM CKIa-
JIOBi TPOAYKTHBHOCTI: CTYMiHb YpPa)kKeHHS POCIHH
30yTHUKaMu OOPOIIHUCTOI POCH, OUIOI MISMHUCTOCTI,
cipoi rHWII Ta MOP(OCTPYKTYpPY: BEIMKOILIIIHICTb,
ypoxalHicTh (OiosoriuHy Ta rocmomapcbky). Buxo-
pHCTaHO TPUPIYHUH LUK eKCIUTyaTalii SAriIHOoro
HAaca/LKEHHS: HepIIuil pik — JUI1 HApOCTaHHS KYILiB
pOCIIMH, a JIpyrui Ta TpeTiit — ans oOJiKy IaHHX.
OO6diky TpoBENEHO BiANOBIAHO [0 3araJbHONpPU-
HATHX METOIHUK, 30KpeMa «MeTOAUKH IPOBEICHHS
CKCIIEPTU3U COPTIB POCIMH TPYNH IUIONOBUX, STif-
HUX, TOPIXOIUTITHUX, CYOTPONIYHUX Ta BUHOIpaay Ha
HNpUIATHICT A0 MOIIUpPEHHsS B YKpaiHi» [6]. Otpu-
MaHi eKCIepUMEHTAIIbHI Pe3yIbTaTH ONPAI[bOBAHO 32
JIOLIOMOT'0K0 KOMIT FOTEPHOI CTaTUCTUYHOI IIPOrpamu
JCTIEPCIHHOTO aHai3y.

Buknan ocHoBHoro marepiaay. Ilpomyk-
TUBHICTh CYHMIIb aHAaHACOBUX JIMITyeTbCs, SK
MPaBUIIO0, HU3BKOIO AANTALlI€I0 COPTIB JI0 JIOKAJIBHUX
KIIIMaTHYHUX YMOB, YPaXCHICTIO (piTomaToreHamMu Ta
pPIBHEM CTPYKTYPHHX KOMIIOHEHTIB COPTOBOI IIpoO-
JYKTUBHOCTI.

HaltnecnpustiusimmMu  Oyau  3UMOBHHA  Ta
BecHssHUET mepionu 2019-2020 pokiB  IOCHiIKEHb.
CuiroBoro mokpuBy He Oyno B3arami. CepenHs
TeMIepaTypa CTaHOBHIA: TpyaHs — + 2,4 C, ciuns —
- 2,3 °C, mororo — + 2,0 'C. Becusui MIPUMOPO3KHU
BrpoxoBxk 10-13.05.2020 p. ma pisui minyc 2,0 C
CHPUYMHIIY eniMiHatiio 40-55 % mepumx Ta Apyrux
KBITOK TEpMIHAJIBHUX CYILBITh Ha 000X JIOCIiIKY-
BaHHUX copTax. Y npyrii monosuHi TpaBHs 2019 poky
(mepionl IHTEHCHUBHOTO POCTY IUIONIB) ChOpMyBaIHCs
COPUSTIANBI JUII PO3BUTKY I  pPO3MOBCIODKEHHS
rpuOHUX XBOpoO Ta BKpail CTpecoBi i MJIORO-
HOCHHMX POCIIMH CYHHI[b aHAHACOBMX ITOTOIHI YMOBH:
HaJMipHa KUTBKICTh BOJIOTH Ta MOMipHa TeMIIepaTypa
noBiTps. Tak, BHUSBIEHO IEPEBUINEHHS CEPEAHBOI
OaraTtopiuyHoi KiTbKOCTi omaniB y 2,4 pasza: 161 mm

npotd 66 MM. Y depBHi, HaBIAaK{, OHaAiB Oyio
MPaKTUYHO YJBiUi MEHIIE IOPIBHSIHO 31 CEepeaHiM
OaraTopiyHUM MoKasHUKoM: 41 MM mipotu 81,7 MM, U
BHSIBJICHO Pi3Ke MiJBUIICHHS TEMIIepaTypu MOBITPS:
CepeiHiii TMOKa3HWK 3a Micsmnb craHoBuB 21,2 °C
nopiBHsAHO 3 16,7 C — cepemHboro OaraTopiyHOTO
MOKa3HHKa, 10 CIIPUYMHIIIO TTOBITPSIHY MOCYXY.

Sk OGaummo 3 Tabm. 1, y JoCHimKyBaHHX
BapiaHTax MPOCTEKYEThCSA UiTKa COPTOBA peakilis Ha
piBeHb ypaxKeHHs TlaToreHamu. Tak, Ha COpTI
‘Florence’ 3actocyBaHHs MikponoOpuBa Apanrapa P
[MnogoBo-sarimHi + dyHrinUaM Ta CDiTO]_II/II[—p® JIOIO-
MOIJIO JIOCATTH €(EeKTHBHOTO OOMEXEHHS PO3BUTKY
Bcix (QiTomaToreHiB: o3HaKu ypaxkeHHS Oidium
fragariae Harz. Tta Ramularia Tulasnei Sacc.
BIJICYTHI, a ypaskeHHs1 Botrytis cinerea Pers. Ha piBHi
4 % mopiBHAHO 3 8 % Ha KOHTpONi. 3aCTOCYBaHHS
Mikoxenmn", ['ymidpenn” Ta Opranik — 6ananc” He
MaJjio XKOAHOro BIMBY Ha Oidium fragariae Harz. —
YpaXKeHHS UM TpUOOM SIK Ha KOHTPOJi, TaK 1 B IIUX
BapiaHTax, oOIiHeHO B 1 06an. 3acTocyBaHHAM
Mikoxenn"® Ta OpraHik — 6anaHc® BIATOCsS 3HAYHO
3HU3UTH ypaxeHHs Ramularia Tulasnei Sacc.: i3
cHIIbHOTO (Ha 3 Oanm) Ha KOHTPOIi J10 ciadkoro (Ha 1
6an); [ymidpenn” i3 cuIbHOrO 10 cepeaHbOro (Ha
2 Gamn). 3acrocyBanus Mikoxenn”, 'ymidpenn” Ta
Opranik — Gananc” yIBiYl 3MEHIIUJIO BiJICOTOK
ypaxkeHux Botrytis cinerea Pers. ToNiB MOPIBHSIHO 3
KOHTPOJIEM.

Pocnmuaun  copry ‘Elsanta’ He 3a3Haim
ypaxkenHs Oidium fragariae Harz. Ta Ramularia Tu-
lasnei Sacc. Y BapiaHTax i3 3acTOCYBaHHSIM
MikponoOpuBa Apanrapn P IlnomoBo-srimai + ¢yH-
TIIUIA, CDiToan—p® Ta MiKoxenn®, a ypaxeHHs
Botrytis cinerea Pers. ctanoBuino Big 2 1mo 4 %
mopiBHAHO 3 16 % Ha KOHTpoNi. 3acTOCYBaHHS
I'ymippenn” Ta Opranik — 6ananc” He MaIO JKOTHOTO
BIUIMBY Ha Ramularia Tulasnei Sacc. — ypaskeHHS
UM TrpuOOM SIK Ha KOHTPOJI, TaK 1 B IUX BapiaHTax,
ouineno B 1 Gan. 3acrocyBammsM 'ymidpenn” Ta
Oprauik — Gamanc” BATOCH ICII0 3HH3UTH YPAKSHHS
Oidium fragariae Harz.: i3 cepennboro (Ha 2 6anu) Ha
KOHTpoJdi 1o cmabkoro (Ha 1 Gam). 3acTrocyBaHHS
I'ymippenn” ta Oprauik — Gamanc” yaBidi 3MEHIIHITO
BIJICOTOK YypakeHUX Botrytis cinerea Pers. muionis
MOPIBHSAHO 3 KOHTPOJIEM.

Sk OGaummo 3 Tabin. 2, 3acCTOCYBaHHS BCiX
JOCIIPKYBaHUX TIperapaTiB Malo SCKpaBO BHUpa-
XKCHUH CTUMYJIOIOUHI PENPONYKIIHHUI e(eKT 010
TCHETUYHO 3aKJaJCHOT0 COPTOBOTO IOTEHIaly Ha
000X coprax, IO KUIBKICHO MpOSIBHIOCS Y
MOpPPOCTPYKTYPHUX CKJIQJOBUX iX MPOAYKTUBHOCTI:
OinmbIIiil KITBKOCTI PLKKIB / KBITIB / 3aB’s31 IIT. HA
1 M 1., cepeHil Maci IOy, BPOXKAaHHOCTI.

102



[110100BOYiBHULTBO

Tabnuys 1
CriiikicTh copTiB npoTH (piTonaToreHin
Bapianr Oidium fragariae Harz., Ramularia Tulasnei Botrytis cinerea Pers., %
6an Sacc., 6ai

‘Florence’ (k) 1 3 8

‘Florence’ / A+ ¢ 0 0 2

‘Florence’ / -1 0 0 2

‘Florence’ / M- 1 1 4

‘Florence’ / r-n 1 2 4

‘Florence’ / 0-6 1 1 4

‘Elsanta’ (k) 2 1 16

‘Elsanta’ / A+ ¢ 0 0 2

‘Elsanta’ / ¢-x 0 0 4

‘Elsanta’ / M- 0 0 4

‘Elsanta’ / r-¢ 1 1 8

‘Elsanta’ / 0-6 1 1 8

Tabauys 2
MopdocTpykTypa COPTOBOI NPOAYKTHUBHOCTI,
cepenHe 3a Bereranii 2020 Ta 2021 pp.
Bionoriuyna BpoXxaiiHiCTh I'ocrionapcbka BpoXkaiHiCTh
Kinbkicts Kinbkicts Cepennst | Bpoxaiinicts, | Bpoxaii-
Bapianr KBITKOHOCIB Ha KBITIB/KIJIBKICTh | Maca ILIOMY, KI/M. II. HICTB, T/Ta
1™ . 3aB’s31, MT./ r
Ha M. IL.

‘Florence’ (k) 41 369/338 18,7 0,992 12,4
‘Florence’ / A + ¢ 45 395/341 19,6 1,120 14,0
‘Florence’ / ¢-n 44 390/339 19,8 1,119 13,9
Florence’ / M-11 43 374/340 19,1 1,104 13,8
Florence’ / r-1 42 372/338 18,9 1,089 13,6
Florence’ / 0-6 42 378/337 18,5 1,004 12,6
HIPys 0,32
‘Elsanta’ (x) 36 306/279 11,5 0,890 11,1
‘Elsanta’ / A+ ¢ 40 399/378 12,5 1,073 13,4
Elsanta’ / -1 41 389/365 12,0 1,069 13,3
Elsanta’ / M-11 38 329/315 11,8 0,990 12,4
Elsanta’ / r-1 39 380/356 12,0 0,996 12,5
Elsanta’ / 0-6 37 329/305 11,5 0,993 12,4
HIP,s 0,34

B 060x copriB HalOIBLIY KUIBKICTh PiXKKIB /
KBITIB / 3aB’431 IIT. Ha 1 M. II. Ta HAHBHII ITOKA3HUKH
cepeaHboi Macu oAy (r) / BpokaiHOCTi (T/ra)
BHSBJICHO Yy BapiaHTax i3 3acTOCyBaHHsM ABaHrapn P
[MnogoBo-sarigHi + ¢GyHrinuaM Ta CDiToqu—p®: copT

‘Florence’ — 45 ta 44 (x—41) / 395 ta 390 (x-369) /
341 Ta 339 (x-338); 19,6 ta 19,8 (k-18,7) / 14,0 Ta
13,9 (xk—12,4); copt ‘Elsanta’ — 40 ta 41 (x-36) / 399
ta 389 (k-306) / 378 Ta 365 (k—279); 12,5 Ta 12,0 (k-
11,5)/ 13,4 1a 13,3 (x-11,1).
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Ax Gaunmo 3 Tabm. 2, ICTOTHE MEPEeBUIICHHS
rOCIIOaPChKOi BPOXKAMHOCTI KOHTPOJIO BHSBJICHO B
yciX JOCHiIKyBaHUX BapiaHTaX 000X COPTIB.

BucHoBkn

1. JocmimkyBaHi COpPTH TO-pi3HOMY peary-
BaJIM Ha 3aCTOCOBYBaHIi MpenapaTH.

2. HaiiBumuii epexkT OOMEXEHHS PO3BUTKY
XBOpoO Ha 000X IOCHI[DKYBaHMX COPTax CYyHUIlb
aHAHACOBHUX BHSIBJICHO Y BapiaHTax 31 3aCTOCYBaHHSIM
MikponoOpuBa Aanrapn P IlnomoBo-srimui + ¢yH-
rigua ta npemapary ditonua-p”: craH pocuHH OyB
BIIMIHHHI — JHCTS 370pOBE, POCIUHH IIOTYXKHi,
o3HaK ypaxeHHs Oidium fragariae Harz. Ta Ramu-
laria Tulasnei Sacc He Oyno, a ypaxeHHs Botrytis
cinerea Pers — Ha piBHI 2—4 % mopiBHsIHO 3 816 %
Ha koHtponi. Copt ‘Elsanta’ mobpe 3pearyBaB Ha
sacrocyBanns Mikoxenn": osHak ypaxenss Oidium
fragariae Harz. Ta Ramularia Tulasnei Sacc ue 0yno,
a ypaxeHHst Botrytis cinerea Pers — Ha piBHI 4 %
MOPiBHAHO 3 16 % Ha KOHTPOIII.

3. HaiiBummii piBeHp peamizanii copToBOi
MPOAYKTUBHOCTI BHUSIBIEGHO Yy BapiaHTax i3 3acTOCy-
BaHHAM MikpomobpuBa ABanrapn P [InogoBo-srigni +
¢dbyHrinua Ta CDiTO]_II/IJI-p®.

4. B 000x BUMNaAKax TiJIbKU JOTPUMAHHS pe-
KOMEH/IOBaHMX 703, TEPMiHIB Ta CIOco0iB 0OpoOKu
cepTu(iKOBaHMMHU BITUM3HSHUMHU IIpeHapaTaMu Jo-
3BOJISIE TIPOBOAMTH BiANOBiaIbHE STiITHUIITBO, Me-
TOK SKOTO € OTPUMaHHs OE3MeYHOro BiTaAMiHHOTO
MPOIYKTY.
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BIIJIUB PIAKUX KOMIIVIEKCHUX JOBPUB (PK/ 3: 18:18)
HA BPOXKAMHICTH TA SIKICTh KAITYCTH NEKIHCBKOI™

O. Inais, K. C.-T. H.
ORCID ID: 0000-0003-4155-5945
Jlvsiscokuil HayioHanbHull yHigepcumen npupoooKOPUCTIYEaHHS.
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Juais O. Biumme pinkux kommiekcHux ao0opus (PKJL 3:18:18) Ha BposkaiiHicTh Ta AIKiCTh KalycTH NeKiHChKOI

Kamycra nekiHCbka BMMOIVIMBA O POJIOYOCTI IPYHTY, a TaKoX 3a0€3MEUeHHS MakKpo- Ta MIKpOeIeMEeHTaMu.
Bucokuii ypoxail kanycTy MeKiHCbKOI OJEpKYIOTh Ha POJIOYUX, CYTIIMHKOBUX IpyHTaX, pH — Ginusbke 10 HEHTpabHOTO.
3a nopyieHHs 6aaHCy MiHEpalbHUX PEYOBHH Y I'PYHTI Ta OpaKy BOJIOTM POCIUHHU BiICTalOTh y POCTI.

OpHuM 13 eh)eKTUBHUX MiHEpaIbHUX JOOPUB B €KOJOIIYHOMY aCHEKTI € pifki kommiekcHi noopusa (PKJ 3:18:18),
SKi JIETKO 3acBOIOIOThCA pociuHamMu. B ymoBax 3aximHoro Jlicocteny VYkpaiHM Ha TEMHO-CIpUX OHiJ30JEHHX
JIETKOCYIJIMHKOBUX IPYHTaX HPOBEAEHI JOCII/DKEHHS 3 BUBUEHHS BIUIMBY PI3HMX HOPM DPIJKMX KOMIUIEKCHHUX JOOpUB
(PKJI 3:18:18) Ha BpokaiiHICTh Ta G10XiMIYHMI CKJIJ KaIlyCTH MEKIHCHKOI.

IIpenmerom pociivkeHHs: OyB ribpun kamyctu nekincbkoi Enaypo F. Cxema nocniny nepeabauaina Taki BapiaHTH:
1) Konrpons (6e3 no6puB); 2) PKJI — 40 n/ra; 3) PKJI — 80 n/ra; 4) PKJ — 120 si/ra; 5) PKJI — 160 n/ra; 6) PK — 200 n/ra.

VY cepenHbOMY 3a TPU POKH JOCIIXKEHb BEIMKI TOJI0BKU (1oBkuHa — 27 1 30 cM, mmpuHa — 12 1 14 cm) macoro 1000
i 1100 r, mrineHicTIO 9 1 8 GaniB, onepskanu y Bapiantax: PKJI — 160 si/ra Ta PKJ] — 200 n/ra, Tomi sk Ha KOHTpodi (0e3
JI0OpUB) 11i TOKA3HUKHU OyJIM HAHMEHIIII Ta CTAHOBWIIM BiAMOBIHO: ToBXKMHA — 19 cM, mupuHa — 9 cm, Bara — 600 T.

3a 6e3po3caHOro Crocody BHPOIIYBAHHS KallyCTH IEKIHCHKOI 13 BUKOPUCTaHHAM PIJKMX KOMIUIEKCHUX J100pUB
(PKJ) y HOpMmi 120 ni/ra Ta 160 n/ra omepikain BUCOKUIT yposkail ToBapHUX ronoBok (74,2 Ta 84,6 T/ra), 110 MEPEBUIILYE
KOHTpOJb (0e3 mobpuB — 49,4 T/ra) BiamosiaHo Ha 24,8 i 35,4 T/ra. BcTaHOBNEHO, IO MiABHINCHI HOPMH PiIKHX
KOMIUIEKCHUX MiHepalbHUX no0puB (200 51/ra) He CIPUSIOTH CYTTEBOMY 30LTBIICHHIO BPOXKAITHOCTI.

Pinki xomruiekcHi qoOpMBa MiABHIYBAIH SKICTh TOJIOBOK KalyCTH NMEKIHCHKOI, 30KpeMa HaWBHIIUI BMICT CyXol
peuoBunu (8,56 %), 3arampHOro nykpy (2,72 %), Biraminy «C» (32,8 mr/%), 6inka (1,84 %), onmepkanu y BapiaHTi 3a
BHeceHHs1 PKJI y Hopmi 120 ni/ra.

VYMiCT HITPaTHOro a30Ty B YCiX BapiaHTaxX JOCIily HE NEpEeBHIIYBaB I'PAHUYHO JONYCTHMY KOHIEHTpauito. [l
OJIep)KaHHS BHCOKOro Bpokaro (84,6 T/ra) 3 NOOpOr0 SIKICTIO MPOAYKLII KamycTW mekiHcekoi ridpuna Enmypo Fi 3a
6e3p0o3cagHOro Ccroco0y BUPOLIYBaHHS Ha TEMHO-CIpUX ONIJ30JICHUX IPyHTax B ymoBax 3axigHoro Jlicocremy Ykpainu
JIOIUTBHO BHOCHTH piJike KOMILIEKCHe MiHepasibHe 100puBo (PK/T 3:18:18) B Hopmi 160 s1/ra.

BcTaHOBIIEHO, 1110 MiABUINEHI HOPMHU PiJKUX KOMIUIEKCHUX n00puB (200 Ji/Ta) He CIPHUSIOTh CYTTEBOMY 3POCTAHHIO
BPOXKAIHOCTI.

KurouoBi cjoBa: kamycra HekiHCbKa, 0e3po3caiHuil crocid, pike KOMIUIEKCHE MiHepaslbHe J00pHBO, HOPMHU
JI00pUB, Maca rOJIOBKU, YPO)KalHHICTb, SKiCTh HPOLYKIIi.

Dydiv O. The influence of liquid complex fertilizers (LCF 3:18:18) on yield and quality of Chinese cabbage

Chinese cabbage is demanding on soil fertility, as well as provision of macro- and microelements. A high yield of
Chinese cabbage is obtained on fertile, loamy soils, the pH is close to neutral. Due to a violation of the balance of mineral
substances in the soil and a lack of moisture, plants lag behind in growth.

In ecological terms, liquid complex fertilizers (LCF 3:18:18), which are easily absorbed by plants, are the effective
mineral fertilizers. The studies on the influence of different rates of liquid complex fertilizers (LCF 3:18:18) on the yield
and biochemical composition of Chinese cabbage were conducted in the conditions of the Western Forest Steppe of Ukraine
on dark grey podzolic light loamy soils.

The subject of the research was a hybrid of Chinese cabbage called Enduro F;. The scheme of the experiment
included the following veriants: 1) Control (without fertilizers); 2) LCF — 40 I/ha; 3) LCF — 80 l/ha; 4) LCF — 120 I/ha; 5)
LCF — 160 I/ha; 6) LCF — 200 I/ha.

For three years of the research, a large length (27 and 30 cm), long width (13-14 sm) and weight of heads (1000 and
1100 g), density of 8 and 9 points, were obtained on the variants with LCF — 160 1/ha and LCF — 200 I/ha, while in the
control version (without fertilizers) these figures were the lowest and amounted for 19.9 cm and 600 g respectively.

Having applied the field-seeded method of growing Chinese cabbage using the liquid complex mineral fertilizer
(LCF 3:18:18) at the rate of 120 1/ha (LCF) and 160 I/ha (LCF), one obtained the high yielding capacity of Chinese cabbage

" *Haykosuii koHcy/1pTanT: akagemik HAAH, mpodecop, a. c.-r. 0. Xape6a B. B.
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heads (74,2 and 84,6 t/ha), which exceeds the control (without fertilizers — 49.4 t/ha) by 24.8 and 35.4 1/ha respectively. It
was found that the increased rates of liquid complex fertilizers (LCF 3:18:18) of 200 1/ha did not contribute to a significant

increase in yielding capacity.

Liquid complex mineral fertilizers (LCF 3:18:18) improved the quality of Chinese cabbage heads, in particular, one
obtained the highest content of dry matter (8.56 %), total sugar (2.72 %), ascorbic acid (32.8 mg/%), protein (1.84 %) in
version 4 at (LCF) the rate of 120 I/ha. The content of nitrate nitrogen in all variants of the experiment did not exceed the

maximum permissible concentration (MPC).

There is a suggestion to apply a liquid complex mineral fertilizer (LCF 3:18:18) at the rate of 160 I/ha) in order to
obtain a high yielding capacity with good quality of Chinese cabbage heads of the Enduro F; hybrid. One should apply the
field-seeded method of cultivation on dark grey podzolic soils in the Western Forest Steppe of Ukraine.

Key words: Chinese cabbage, field-seeded method, liquid complex mineral fertilizer, fertilizer rates, length and

long width of the head, yielding capacity, product quality.

IMocTanoBka npodjemMu. YMOBH 3axiTHOTO
Jlicocreny YkpaiHH CHPUSATINBI 1T BUPOLIYBAHHS
BHCOKHX YpOXKaiB pI3HUX BHIIB KaIlyCcT, 30KpeMa
KaIyCTH TEKIHChKOI. AHANI3YIOUM JIiTepaTypHi JKe-
pena, BapTO 3ayBa)XUTH, IO OJHUM i3 BaXKIMBUX
(akTOpiB MiABUIICHHS BPOXAWHOCTI OBOYEBHUX KYIb-
Typ € BHECEHHS OpPraHiuHUX 1 MiHEpaJbHUX JOOPUB,
MIKpOOOpHUB, PETryISTOPIB POCTY Ta iX KOMOiHOBaHe
3acrocyBaHHs [1].

Jnst GpopMyBaHHS BUCOKOTO BPOXAaI0 KalyCTH
MEeKiHCbKOI 3 JM00poI0 SIKICTIO MpOXyKHii, KpiMm
OCHOBHHX €JIEMCHTIB JKHUBJICHHS, BaXIIMBY pOJb
BiJIIrpalOTh MIKPOEGJIIEMEHTH, SIKi BXOISTH A0 CKIany
(hepMeHTIB, a TaKOX Te, B SKOMY CTaHi MOJAETHCS
Jn00puBO pociuHi. Pimki KoMIUIEKCHI MiHepasbHi
n0OpuBa  CTUMYINIOIOTH  PICT  POCIHMH  KaIyCTH
MEKiHCHKOI, TPUCKOPIOIOTH X PO3BUTOK, MiABUITYIOTH
CTIMKICTP 1O HECHPHUATIMBHX YMOB 30BHILIHBOTO
ceperoBuiia Ta XxBopoO. OcoOIUBO 1€ MPOSBIAETHCS
B TIEPi0J] BECHSHOTO Ta JIITHBOTO OpaKy BOJIOTH, KOJIU
TBEpAl MiHEpanbHi J0OpHBa BAXKKOAOCTYIHI IS
KOPEHEBOI CHUCTEMH POCIHH KalyCTH. 3a HasBHOCTI
MIKpOEJIeMEHTIB, SIKi MOIAIOTHCS y PIAKOMY CTaHi,
POCIMHM KaImyCTH IIEKIHCBKOi Kpalle 3acBOIOIOTh
OCHOBHI eJleMeHTH >kuBIIeHHS [ 10].

BHecenHsl pinkux mOOpuUB Ta CIIOCOOM BHpPO-
IIyBaHHS — OJWH 13 HAWOUIBII MIBUIKOIIFOYUX YWH-
HUKIB, SKH{ BIUIMBAa€E Ha BPOXKaiHICT Ta SKICTH
oBoueBoi mpoxaykmii [5]. Tomy 3 ormsmy BIOCKOHa-
JICHHS TEXHOJOTil BHpPOIIYBaHHS 1 OJepKaHHS
EKOJIOTiYHO 0e3MeYHOl MPOIYKIii KallyCTH MeKiHChKOT
CBOTO/IHI AKTYaJIbHOTO 3HaueHHs HaOyBae BHBYCHHS
C(pEeKTUBHOCTI ~ ONTHUMAJBHMX  HOPM  DIIKOTO
KOMILIEKCHOT'0 MiHepansHoro qoopusa (PK/] 3:18:18)
B ymMoBax 3axigHoro Jlicocteny Ykpainu.

AHaAJI3 ocTaHHIX JOCTiKeHb i myOsikauii.
Kanycra mekinceka (Brassica rapa L. var. pekinensis
(Lour. Kitam.) HanexuTh OO0 POIMHH KaIyCTSHHX
(Brassicaceae). Bona — oHa 3 HAMTOIMIMPEHIIINX OBO-
YEeBHUX KyNBTYp Cepell yCiX BUAIB KaIyCT, sIKy ChOTOMHI
BUPOIIYIOTh B YChOMY CBITI y BIIKPHTOMY Ta 3aXH-

[ICHOMY IPYHTI SIK IIOBTOPHY KyJBTYpYy, OCKUIBKH IIS
pOCIIMHA OJHOpIYHA Ta CKOpocTHriia. BoHa mae moOpy
JIXKKICTB i1 4ac 30epiraHHs, 1O CIPHUsE HAXOLKEHHIO
ii 1o criokMBaya y CBKOMY BUIJISLAL BeCh PiK [9].

Kamycra nekiHcbka Ma€e BUCOKi CMaKOBi SIKOCTi
Ta XapyoBy IIHHICTh. 3a OUTKOBO-aMiHOKHCIOTHHM
CKJIaJIOM BOHA IIOCia€ TepIe Miclie cepel CalaTHUX
pociuH. ToMy dacTe BXKMBaHHS B 1Ky KYJIbTypH
3MEHIIIye PO3BUTOK PaKy B OpraHi3Mi, OYMIIyE KPOB,
LTIONIe BIUIMBA€ HA IUTYHKOBO-KUIIKOBUH TpakT,
MEYiHKy, JKOBUHUH MiXyp, CHpHsS€ 3arol0BaHHIO
BHpPa3KM NUTyHKA. AHaji3 myOiikamid CBiTUUTH, IO
YPOXKaHHICTh 1 AKICTh KalyCTH TMEKIHCHKOI 3HAYHOO
MIpOIO 3aliekaTh BiJ 0araTboX YMHHHUKIB. 32 JaHUMH
[3; 4] HeoOXigHO BpaxyBaTH 0i0JOTiYHI OCOOIMBOCTI
riOpuaiB  KamycTH MEKiHCHKOI Ui  KOHKPETHOI
TPYHTOBO-KJIIMATHYHOI 30HU, CHCTEMY OOpOOITKY Ta
CrocoOH BUPOLIYBAaHHS, 32 SKUX MOXHA OJepKaTH
BHCOKI BpOJKai ITi€1 KyJIbTypH.

Binomo, mo omHMM i3 CyTT€BUX (DaKTOpiB
MiJBUIICHHS YPOXKAHHOCTI OBOYEBHX KYIBTYP, 30Kpe-
Ma KaIyCTSHUX, € BHECEHHS OpraHiuHMX Ta MiHe-
panbHUX 100puB. B ymoBax 3aximHoro Jlicocremy
VYKpaiHH Ha TEMHO-CIpUX OMiJ30JCHUX JIETKOCYT-
JUHKOBUX TIPYyHTaX BHECEHHS TBEPAUX MiHEpaTbHHUX
n06puB y HOpMi Ni0P9oK 20 Ha ¢oni 3 1/ra CaCO;
3a0e3Meunio BHCOKMH ypo)kail TOJOBOK KaIyCTH
nekincekoi (95,7 T/ra) 3 m00por SKICTIO TPORYKITT
[3; 10].

3a maHuMH 0araThbOX HaAYKOBO-IOCIIAHUX yCTa-
HOB KpaiHH, IOIUIbHE IpPH BHUPOLIYBAaHHI KaIyCTH
MEKiHCbKOI  CyMiCHE BHECEHHsI OpraHiyHHX Ta
MiHepanpHUX 100puB. Ilin KamycTy BHOCSTH IOBHE
MiHepaJII)He HOGpI/IBO (KF/Fa . p. Néo_]zo, Pé()_]()(), Ké()_
150) 3aJI&KHO BiJ THUMY 1 pomtoyocTi IpyHTY. Crixg
BpPaxOBYBaTH, 1[0 y IPYHTI HIOPIYHO PO3KIATAETHCS
40-50 T opraniynoi Macu nonepeanuka. [ligpumieni i
BHCOKI HOPMH TBEPIAMX a30THHUX JOOPHUB, 0COOIHBO,
KOmM iX BHOCATH 0e3 ypaxyBaHHS OiOJOTIYHHX
0COOJIMBOCTEH KYIBTYpH U COPTY, ONTHUMAIbHOTO
criBBimHOmeHHs Mk NPK, cripustoTh HaKONMUYEHHIO
HITpaTiB y TOJIOBKAxX KamycTH [8].
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IlocranoBka 3aBaanHs. Hamie 3aBgaHHs —
BUBYATH BIUIMB HOPM  PIIKUX  KOMIUIEKCHHUX
MiHnepanpHuX ga00puB (PK] 3:18:18) Ha BpokaitHiCTh
Ta SIKICTh TOJIOBOK KaIlyCTH MEKiHCBbKOI 3a 0e3po3-
CaJHOTO BUPOINYBaHHSA B yMmoBax 3axigHoro Jlico-
creny YKpaiHu.

Buknan ocHoBHOro martepiany. JlocmipkeHHs
MPOBOJMIIM HAa JIOCTHOMY TONi Kadenpu camiis-
HUNTBA Ta oOBodiBHHITBA iM. mpod. L. I1. I'ynbka
JIbBIBCHKOTO HAIIOHAIBHOTO YHIBEPCHUTETY MPHUPOIO-
KopuctyBaHHs npotsarom 2019-2021 pp. ¥V mocmigax
3aCTOCOBYBAJIM  piflKe KOMIIJIEKCHE MiHepajbHe
no6puo (PKJI 3:18:18) BiTUYM3HAHOTO BUPOOHHIITBA
(BAT «UYepkacazor»). [HobpuBo BXxoauthb 1m0 J[ep-
JKABHOI'O PEECTPY TECTULUIIB Ta arpoxiMiKaris,
JI03BONIEHMX [0 BHKOPHMCTaHHA B Ykpaini. Koro
ximiuyanit ckimag: N — 3,0 %, P,Os — 18 %, K,O —
18 %.

Cxema gocnmigy mepembadana Taki BapiaHTH:
1) Koutpone (0e3 nobpus); 2) PKI — 40 n/ra;
3) PKJI — 80m/ra; 4) PKIA — 120 n/ra; 5) PKJ] —
160 n/ra; 6) PKJI — 200 ni/ra.

Brnitky mixm KynbTHBamilo BHOCHIHM PpiKe
KOMIUIeKCHe MiHepanbHe mo0puBo (PKJI 3:18:18)
3riIHO 31 cXemoro jgochimy. Jocmian 3aknamand Bif-
MOBIIHO JIO METOAWKH JOCHiJHOI CIpaBU B OBO-
yiBHUNTBI Ta OamTtaHHUUTBI [2]. IlomepemHuKoM
KaITyCTH TEKIHChKOI Oyna paHHs Kapromist. Kamycry
nekiHcbKy riopuna Ennmypo F, Bupomrysamm 6e3pos-
cagHuM crocodoM. CTpoku BHCIBY HaciHHS — I
Jekana JunHs Ha rubmny 1,5-2,0 cM, 32 cxemoro
60x%20 cm.

OO0uikoBa IuIomia JIIAHKA — 18 M. [ToBTOP-
HICTh JIOCHiTy TpUpPa30Ba, PO3MILICHHS BapiaHTIB
cucreMatHuHe. [PyHT DOCIIAHOrO MO TEMHO-CIpHit
OIi30JICHUH! JIETKOCYTIMHKOBUN B OPHOMY TOPU30HTI

(020 cM), xapakTepHMH TaKUMH arpoxXiMiuHUMHU
nokaszHukaMu: pHeoy, 5,4-5,7, rimponiTu4Ha
KHCIIOTHICTD 2,3-3,3 mr-exB./100 T 1pyHTY, Cyma

yBiOpaHux ocHoB — 12,0—14,5 mr-exs. /100 T 1pyHTY,
BMicT rymycy — 1,3-2,0 %, 3abe3mnedeHicTh JeTKo-
rigpomizoBanuM azotoM (3a Kopadimgom) — 118—
129 mr/kr, pyxomuMm ¢ochopom (3a KipcanoBum) —
118-150 mr/kr, obminauM kaniem(3a KipcanoBum) —
82—115 mr/kr, KanpLii oOMiHHMH — 5,1-6,3 mr-
exB./100 r, margii oomiaauii — 1,1-1,8 mr-exs./100 r.
TexHomoris BUPOITYBaHHS KaITyCTH IEKIHCHKOI 3arajb-
HonpuitHsATa U1 yMOB 3axinHoro Jlicocreny Ykpainu.
Hornsg 3a mociBamu TiependavaB  iHTETpo-
BaHU 3aXUCT BiJ Oyp’siHIB Ta HIKIAHUKIB. Y mepion
BereTanii mpoBoAUIN (PEHOIOTIUHI CIIOCTEPE)KEHHS 3a
POCIMHAMH KaIlyCTH MEKIHCBKOI, J1e BiA3HAYAIM: ATy
MOSIBU CXOJIiB, YTBOPEHHSI PO3ETKU JIHCTH, (OpMYy-

BaHHS TOJIOBKM, TEXHIYHY CTUIIICTh. OOIIKOBYBaIH
BpOXail CyIUILHO BarOBUM METOJIOM Y TPETid JeKaji
JKOBTHsI, BU3HAYaIO4YM CEPEIHI0 MAacy TI'OJIOBKH Ta 11
JIOBXUHY W IIUpUHY, YpOXKailHICTP 1 TOBapHICTh
TOJIOBOK.

VY 3i0paHUX TONOBKaxX KamyCTH HEKiHCHKOI
BH3Hayanyu O10XiMiUHI TIOKAa3HMKM: BMICT CyXOi
peuoBuan (JJCTY 7804:2015), BMicT 3araiabHOTO
nykpy (ACTY 4954:2008), BMmict BiTaminy «C»
(I'OCT 24556-89), Bmict 6inka (JACTY 7824:2015),
PO3YMHHI CyXi peyoBHHU (pedpakToMeTpoM), HITpaTH
(iomHomerpuyauM  meropoMm) [7].  Cratuctuuny
00pOOKYy OTpUMaHUX JIaHUX PE3YNbTATIB JOCHTiIKCHb
MPOBOJIMIIM  METO/IOM JIUCIIEpCiifHOrO aHalizy 3a
meronukoo b. A. JlocmexoBa Ta 3a JOMOMOTOIO
KOMII'FOTEpHOTO MporpamHoro 3abe3neueHas Excel i
Statistica 6.0 [6].

JOCTiKEHHSAMH BCTAHOBJICHO, IO HOPMH
BHECCHHS PIAKOTO KOMIUIEKCHOTO MiHEPaJbHOTO
noo6pusa (PK/] 3:18:18) BruinBamu Ha Macy, TOBXHHY,
HIIMPUHY, YpPOXKaiHICTh, TOBAPHICTH Ta IIIIBHICTH
TOJIOBOK KaITyCTH HEKiHCHKOI.

Y cepenHpOMY 3a TPH POKH JTOCTiIXKEHB
(Tabmn. 1) BUCOTa TONOBKU 3MiHIOBalacsd B MEXax Bij
19 cm (konTponb) a0 30 cm (PKJ — 200 n/ra), npu-
picT 10 KOHTPOIIIO CTAaHOBHUB Bif 2 ¢M (6e3 1oOpuB) 10
11 em (PKA — 200 n/ra).

HupuHa ronoBKM Ta Ii IIINBHICTH 301NBIIY-
BaJIMCS IPSAMO HPOMOPIIHHO 10 301IBIICHHS HOPM
PIIKHX  KOMIUIEKCHMX  MIHEpaJbHHUX  JOOpHB.
HaitOinpiry mupuny (13 1 14 cm) Ta minsHicTh (9 1
8 6ariB) TOJOBOK KamyCTH MEKIHCHKOI CIOCTepiraiu
3a BHeceHHs PKJI y Hopmi 160 i 200 n/ra. Ipupict 1o
KOHTpodto (06e3 J00puB) 3a INMUPHHOK TOJOBKU
cranoBuB 4 (PKJ — 160 n/ra) i 5 cm (PKJ] — 200 n/ra),
a 3a IiIpHICTIO — 9 1 § GasTiB BiIMOBIIHO 70 BapiaHTa.

OTxe, aHali3 MOKa3aB, MI0 MEHII CIPHUSATIUBI
IPYHTOBO-KJIIIMaTu4Hi yMoBH Oynu y 2019 p. mopis-
HaHo 13 2020 Ta 2021 pokamu, 1I0 3arajioM
MO3HAYMJIOCS Ha 3MEHIICHHI PO3MipiB Ta MacH, a
BIJIMOBITHO Ha BPOXKAWHOCTI i TOBapHOCTI T'OJIOBOK
KaITyCTH MEKiHCHKO].

BcraHoBneHo, 110 B CEpEeIHBOMY 33 TPH POKH
JOCIiKEeHb (Ta0n. 2) BHECEHHSI PiIKUX KOMIUIEKCHUX
JOOpUB CIIPHUSUIO 30UTBIICHHIO TOBAPHOCTI TOJIOBOK
kamyctd mekincekoi Bim 93,2 (PKA — 40 n/ra) no
97,8 % (PKJl — 160 n/ra), Toai sk Ha KOHTpOMI Iei
MOKa3HUK OyB Haitmenmuii (90,4 %).

Pe3ynpraTi AOCHiIKEHb IMOKa3ad, IO Maca
TOJIOBKH KaIlyCTH TEKIHCBKOi 3MiHIOBasach Bixm 600
(xouTpoinb) mo 1100 v (PK — 200 n/ra) 3anexxHo Bix
MOTOJJHUX YMOB BETETalliiHOrO Mepiofy Ta 0coOu-
BOCTEH 3aCTOCYBaHHS PIAKHX KOMIIJIEKCHUX MiHe-
paJIbHUX JOOpPHUB y OBOYEBiH CiBO3MiHi. A TaKOX CIij
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3ayBaXHTH, II0 CHCTEMAaTHYHE 3aCTOCYBaHHS MiHe-
paJIbHUX J00pUB y OBOYEBid CIBO3MiHI B OIITH-

MalbHUX HOpMax copuse ii crabimizamii Ta exo-
HOMHHUM BUKOPHUCTAHHSM IPYHTOBHX 3aI1aciB BOJIOTH.

Tabnuys 1
SAxicHi NOKA3HMKHU BPOKAI0 KAIYyCTH NeKiHChKOT
3aJ1e5KHO BiJl HOPM PiIKUX KOMILIEKCHHX J100puUB, cepeaHe 3a 2019-2021 pp.
B . Bucora +, 10 [Inpuna +, 10 ]_ulJ'H)- +, 10
apiaHT AOCTiTy TOJIOBKH, KOHTPO- FONOBKH, CM KOHTPO- HICTb, KOHTPO-
cM JI10 JI10 Oanu JI10
Bbes nobpus 19 i 9 i 3
(KOHTpOJIB)
PKJI — 40 n/ra 21 2 10 1 4 1
PKJI — 80 si/ra 22 3 11 2 5 2
PKJI — 120 n/ra 25 6 12 3 7 4
PKJI — 160 n/ra 27 8 13 4 9 6
PKJI — 200 n/ra 30 11 14 5 8 5
Tabauys 2

Ypo:kaiiHicTh i TOBapHicTh KanycTH NeKiHChKOI
3aJ1e5KHO Bil HOPM PiIKMX KOMIUIEKCHMX 100pHB, cepeaHe 3a 20192021 pp.

. . . Maca Ypoxaii- Ipupict 10 KOHTpOITIO
Bapiant gocniny ToBapHicTb, % .
TOJIOBKH, T HiCTb, T/Ta
T/Ta %
Bbes mobpuB (KOHTPOJIB) 90,4 600 49,4 - -
PKJI — 40 n/ra 93,2 750 54,8 6,4 13,0
PKJI — 80 mi/ra 95,6 820 68,8 19,4 39,2
PKJI — 120 n/ra 96,2 950 74,2 24,8 50,2
PKJ] 160 n/ra 97,8 1000 84,6 35,2 71,2
PKJI — 200 n/ra 96,4 1100 85,8 36,4 73,6
Haiimeniy BpokaiiHICTh KallyCTH MEKiHChKOI — CTaHOBMB Jmme 1,2 1/ra abo 2,4 %. IligBumeni
CIIOCTEpIrajii y KOHTPONbHOMY BapiaHTi (0e3 mobpus) — Hopmu  nobpuB (PKJ — 200 n/ra) chopusiu

49,4 T/ra. BHeCeHHsS PpIIKHMX KOMIUICKCHHX JOOpPHB
CIIPUSUIO TiABUIICHHIO BPOXKaMHOCTI KalycTH TEKiH-
cbKoi. Tak, mpupicT 40 KOHTPOIIIO CTAaHOBUB Bif 6,4 T/Ta
(PKI — 40 n/ra) no 36,4 1/ra (PKI — 200 5i/ra).

3a 0Oes3po3cagHOro cmoco0y BHPOIIYBAHHS
30UIBIIEHHST HOPMM PIJKOTO KOMIUIEKCHOTO MiHe-
pansHOro noopusa (PKJI 3:18:18) y tpu pasu (PK/ —
160 5i/ra) BusABMIIOCH OyXe e(EKTHBHHUM. 30KpeMa
BpPOXKaifHICTh KaIyCTH TIEKIHCBKOi IIOPIBHSHO 3
KOHTpojieM 3pocima Ha 35,2 T1/ra abo 71,2 %. 3a
BHECEHHS PIIKOr0 KOMIUIEKCHOI'O JOOpHBa B HOPMI
(PKI — 200 n/ra) mpupicT ypoxaro T'OJIOBOK KaIlyCTH
nekincbkoi mopiBHsAHO 3 HopMmoio (PKJl —160 n/ra)

HE3HAYHOMY 3POCTaHHIO BPOXXAWHOCTI Ta 3HIDKECHHIO
SIKOCTI TOBapHOI MPOIYKIii KaIlyCTH MEKiHCHKOI.
EdexTuBHICTE 00pHB 3HAYHOI MIpOIO 3Y-
MOBJIIOE€ arpo¢i3nyHi, arpoxiMigHi Ta Mikpobioio-
Ti4Hi BIACTUBOCTI I'PYHTIB, 110 HEAOHSK TO3HAYAETHCS
Ha SKOCTI arpomponykuii. MiHepanbHi m00pHBa —
OIWH 3 HaWOLIbII AaKTUBHUX 1 MIBUIKOJIIOYUX
YMHHUKIB BIUIMBY HAa OOMIH PEYOBHH y POCIHMHAX Ta
Ha SKiCTh OBOUEBOI MPOMYKILil. ToX ISt MiABUIIEHHS
MPOAYKITiT
KaIlyCTH TEKIHCHKOi HEOOXiAHO paIliOHAJIFHO 3acTOo-

BpPOXKafHOCTI Ta TIOKpAaIlaHHS SKOCTI

COBYBAaTU piAKI KOMIUJIEKCHI MiHepanbHi I0OpHuBa.
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Ha ocHoBi mpoBeneHMx naboOpaTOpHUX —JIO-
CIT/DKEHb BCTAHOBJICHO, IO 3aJIGKHO Bil HOPM PIIKUX
KOMIUIEKCHUX MiHepabhux Jo0puB (PKJI 3:18:18) Tta
POKY JIOCHi/UKEHb 3MIHIOBaBCS OlOXiMIUHHMI CKiax
TOJIOBOK KaITyCT! IIEKIHCBKOI.

3 anHamizy Tabu. 3 6adyMMo, 10 3arajaoM piiKi
KOMIIJICKCHI MiHepanbHi 100pUBa MOKPAIyIOTh SIKICTh
TOBAapHOI MPOMYKIi KallycTH IeKiHchKoi. Tak, 3a

ponem Ha 1,03 %. Bucokuii BMicT: cyxoi peuoBHHU
(8,56 Ta 7,28 %); po3uMHHUX CyxXuX peuoBHH (8,16 Ta
7,48 %); 3arampHOro Iykpy (2,72 Tta 2,56 %);
Bitaminy «C» (32,82 ta 26,12 Mr%); Oinka (1,84 i
1,92 %) BusiBieHo y BapiaHTax, ne BHocwiu PK]l y
HopMmi 120 Ta 160 ;i/ra. 3a BHECEHHS MiJIBUIICHUX
HOPM DIOKUX KOMIUIEKCHHX MiHEpaJbHUX TOOpUB
PKA — 200 n/ra cmocrepiraiyl 3HIDKCHHS BMICTY

BHECEHHS piakuX MiHA0OpuB y HopMmi PKJI — 80 i/ra  cyxoi pedoBuHu 10 5,48 %, uykpiB — 1,54 %,
3pic BMICT cyxoi peuoBHHH (8,15 %) mopiBHAHO 3 KOHT-  BiTaminy «C» — 19,44 mr, % (Tabin. 3).
Tabnuys 3
Bnuiue piakoro kommnjekcHoro MinepaiabHoro nodpusa (PKJ/I 3:18:18)
Ha OioxiMiuHi MOKa3HNKHU KanmycTH NeKiHchKol, cepeaHe 3a 2019-2021 pp.
Po3uunni C SarassHmi
Bapiant cyxi yxa arat Bitamin C, | Bbinmok, | Hirpatn,
. pedoBHHa, IYKOp, 0 o
JOCTiy PEYOBUHHY, o o MI/% % MI/KT
o, ) )
bes oGpus 7,22 7,12 2,18 20,26 1,12 628
(KOHTpOJIIB)
PKJ — 40 n/ra 7,46 7,25 2,26 22,44 1,25 648
PKJT — 80 s/ra 7,82 8,15 2,48 26,60 1,43 780
PKJ - 120 w/ra 8,16 8,56 2,72 32,82 1,84 810
PKJI - 160 s/ra 7,48 7,28 2,56 26,12 1,92 848
PKJI —200 s/ra 6,14 5,48 1,54 19,44 1,09 860

VY cepenHbOMY 3a TPU POKU JOCHTIHKEHb YMICT
HITpaTiB y TOJIOBKaX KaIlyCTH MEKIHCHKOi KOJIMBABCS B
Mexkax Bim 628 Mr/kr (KOHTpoib — 0e3 JA00pUB) 1O
860 mr/kr (PK — 200 n/ra) Ta He nepeumysas [ JIK
B yCiX BapiaHTax JOCIiay.

BucHoBku. OnieprkaHi pe3ysbTaTd JOCHiIKEHb 3
BUBUCHHsI €(EKTUBHOCTI PI3HUX HOPM pIIKHX KOMII-
nekcHUX MiHepansHux a00puB (PKI 3:18:18) 3a Oes-
PO3camHOro crnoco0y BUPOLTYBAaHHS KAIlyCTH HEKIHCHKOL
Ha TEMHO-CIpMX OMiJ30JICHUX TIPYyHTaX 3axiTHOTro
Jlicocterry VYkpaiHu axTyansHi. BcraHoBmeHo, 1o
3aCTOCYBaHHSI PIJIKAX KOMIUIEKCHUX MiHEpaJlbHUX
no6puB y HopMmi PKJ] — 160 n/ra pano 3mMory omepxatu
BUCOKMH  ypoXall TOBapHUX TOJIOBOK  KaIlyCTH
MeKiHChKOI (84,6 T/Ta) 3 TOOPOIO AKICTIO TPOIYKIIii.
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Credaniok C. BupomyBannst uu0yJi pinyacroi B ymoBax JIbBiBImHu

Jlep>kaBHUIT peecTp COPTIB YKpaiHM IOPOKY AOCUTh AKTHBHO IONOBHSETbCS HOBUMH COPTaMH, HEIOCTaTHHO
BHUBYEHHMMH B YMOBaX 3MiHH Ki1iMaTy. OOIpyHTOBaHO Ba)KJIMBICTh BUOOPY ONTUMAJILHOIO COPTY 4M ridpuaa, ajanToBaHOro
JI0 YMOB 30HH BUPOIIYBaHHS.

HaBeneHo Ba)xiIMBI UMHHUKHY, Ha SIKi CJiJ 3BEPHYTH yBary Iipu BUOOpi copTy Ta ribpuia. 3a3HaueHo, 110 U0y
pinmuyacta — pociaMHa AOBIOro JAHs, BiANOBIAHO BOHA NoOpe pocte 3a 13—18-roguHHOrO nHA. 3a Mi3HIX TEPMiHIB CIBOM 1
[OSIBM CXOAIB Ta 3a0yp’siIHEHHS BCl POCTOBI IPOLIECH y POCIMH 3CYBAlOTHCS Ha MEPiofl, KOJAM JIeHb CTa€ KOPOTILUM,
YHaCHiJIOK YOrO POCIMHM JIOBIFO BEreTyioTh i (hopMytoTh LMOYIMHM HU3bKOI SIKOCTi. 3ayBakeHO, W0 LuOyna —
BOJIOroIf00Ha POCIIUHA, 1 Haibinbla norpeda ii nmpunajgae Ha Mepio] NPOPOCTaHHS, HAPOCTaHHS JIUCTA Ta (OpMYyBaHHS
HUOYJIHH.

Hocnimkeno riopunu: bank F; — xonTpons, Mapker F;, Ckanino F,, Jlamapkyc F;, bonyc F;, [lakaro F; B ymoBax
JociiiHoro noiist JIbBIBCHKOIO HAI[lOHAIBHOIO YHIBEPCUTETY MPUPOJOKOPUCTYBaHHS ynponosx 2019-2020 pokis. [orisn
3a POCIMHAMU 3arajJbHONPUMHATUI A7 30HU BUPOLLYBaHHS.

ITokazaHo 3MiHY BposkaifHOCTI Oyl pimdacToi 3a POKM IOCHIKEHb. BiniOpaHO BHCOKONPOAYKTHBHI IiOpuau
Bbonyc F, ta Ckamino Fj, sixi 3abe3neunnn ypokainicts 24,7 1/ra i 23,0 1/ra, ne Ha xoutpomi — 22,7 t/ra (bauk F)) B
CepeIHbOMY 32 JIBa POKH. 3ayBa)KEHO, 1110 HalOLIbIlIa TOBAPHICTH ypoXKalo 3MiHtoBajack i3 92,4 % ([Jaxano F;) no 81,8 %
(Jdamapkyc F)), a Ha konTpoii orpumanu 89,3 %. HalimeHIy KiUIbKICT HETOBApHUX LUOYINH OTpUMaiy y riopuaa Jlakano
F, — 1,5 1/ra 3a cymapHoi BpoxkaitHocTi 18,9 T/ra. Haii0inblie HeToBapHOi nuOymi 3ade3neuns riopua Ckamino F 3,6 T/ra,
Ha KOHTpOi — 2,4 T/ra.

Ipoctexeno 3MiHK 6i0XiMIYHOro ckiany HuOyauH y riopuais. Cyxoi peuoBunH y riopuna bonyc Fy — 12,1 %, a na
koHTponi — 11,2 %. Bucokum BMicToM mykpiB Ta Bitaminy C BimsHaummcs riopua bonyc F; (9,3 % Ta 11,4 Mr/100T) 1
Ckarino F; (8,3 % Ta 10,3 Mr/100 r) BiamoBiaHo.

ITokazaHo, mo ynponosxk 2019-2020 pokiB rocmifkeHb HalKpally BpoxkaiHicTh 3a0e3neumnu ridpuau nulymi
pimuacroi Ckamino F; ta Bonyc F; — 23,0 T/ra Ta 24,7 T/ra, BignoBinHo. ToBapHmil ypoxkail y nuX TiOpUIiB CTaHOBUB
84,3 % (Cxamino F, )1 91,3 % (Bonyc F,). bioximiunuii cknan nnbyiauH Takox OyB BUCOKHI.

KurouoBi ciioBa: ubyns pinyacta, ribpua, copT, yposkailHiCTh, TOBapHICTb, 610XiMIUHMI CKIal.

Stefaniuk S. Growing onion in the conditions of Lviv region

In the article, it is noted that the State register of crop varieties of Ukraine is actively enriched with new varieties,
which are not much studied in the conditions of climate changes. The author stresses on the importance of the appropriate
choice of an optimal variety or hybrid that is adapted to the conditions of growing.

The work names important factors, which should be considered while choosing the variety and hybrid. It is noted
that onion is a long day plant, and therefore its growth is possible under the 13—18-hour day. Under later seeding and
emergence of seedlings, as well as weeds, the plant growth processes are shifted to the period when the day gets shorter, and
finally the plant vegetation lasts longer and eventually it produces a low quality onion. It is pointed that onion is a
hydrophilic plant, consuming much moisture in the period of germination, leaf growth and bulb formation.

The research was conducted by using the variety and hybrids of F; in the conditions of the research field of Lviv
National Environmental University during the period of 2019-2020. The crops were treated by the method that is commonly
suitable for the whole area of growing.

In the work, the author shows changes of onion yields in the studied period. For the experiment, the highly
productive hybrids Bonus F; and Skapino F; were chosen. They provided the yield of 24.7 t/ha and 23.0 t/ha respectively,
whereas the control variant — 22.7 t/ha (Stryhunivska Nosivska) on average for two years. It was marked that the highest
commercial yield changed from 92.4 % (Dakapo F)) to 81.8 % (Damarkus F,), whereas the control variety supplied — 89.3
%. The least number of non-commercial onions was obtained from the hybrid Dakapo F), i.e. 1.5 t/ha under the total yield
of 18.9 t/ha. The largest number of non-commercial onions was produced by the hybrid Skapino F1, i.e. 3.6 t/ha, whereas in
the control variant — 2.4 t/ha.

The biochemical composition of onions differed depending on the variety and hybrid. Dry matter of the hybrid
Bonus F; made 12.1%, whereas in the control variant, it was 11.2 %. A high content of sugars and vitamin C was marked in
the hybrid Bonus F (9.3 %, 11.4 mg/100 g) and Skapino F; (8.3 % and 10.3 mg/100 g) respectively.
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Therefore, in the studied period of 2019-2020, the highest yield was provided by the onion hybrids of Skapino F,
and Bonus Fy, and it was 23.0 t/ha and 24.7 t/ha (Bonus F,) respectively. The biochemical composition of onions was high

as well.

Key words: onion, hybrid, variety, yield, marketability, biochemical composition.

ITocTtanoBka mpodJsemu. 3axigauii Jlicocten
3a CBOIMH arpOKJIiIMaTHYHUMH YMOBAMH CIIPUSTINBUI
JUIL BHUpPOLIyBaHHS IMOymi pimyacroi, a BiATak —
OTPUMaHHS CTajJuX Ta BUCOKUX ypoxkaiB. OmHuM i3
BAXJIMBUX €JIEMEHTIB IJBUINEHHS BPOXKaHHOCTI
nulyni pimuactoi € HpaBWIBHUM BHOIp COpTy 4H
ridbpuaa, criiikoro 10 XxBopoO i IIKiAHUKIB.

[Mopoky Jlep>kaBHHH PEECTP COPTIB POCIUH
YKpaiHu MOMOBHIOETHCS BEIMKOIO KIJIBKICTIO COPTIB 1
riOpuaiB, sKi BHUPOIIYIOTh Yy KOHKPETHHX KiiMa-
TUYHHUX 30HaX 1 fKi € MepCIeKTUBHUMHU. YacTo copTH
9l TiOpUAN peecTPyIOTh 03 TOCHOAAPCHKOI Xapak-
TEPUCTUKH 1 SIKICHUX MOKa3HUKIB, IO HE Ja€ 3MOTH
(dbepMepaM Ta HayKOBLSAM OUIBII JETaJbHO O3HAKO-
MHUTHUCh 13 copToM abo riopuaom nuOym. IHomi 3
BEJIMKOI KUIBKOCTI COPTiB YW TiOPUIIB JUIIE OJMHHUIII
KOHKYPEHTOCIIPOMOXHI 3a TOCTIOIaPCHKUMH,
€KOHOMIYHMMHU Ta SKICHUMHU ITOKa3HHKaMH, Ha SKi
OpIEHTYETHCS PUHOK.

OpHuM 13 OCHOBHHUX YMHHHKIB BUOOPY CIIOXKH-
BayeM TOTO UM IHIIOTO copTy (Tibpuaa) € ioro sSKicTh
i ToBapuuit Burmsan. Ilpore c¢epmep He Bupomry-
BaTUMe copT abo ribpua nubynai 3 HHU3BKOIO BpoO-
JKAMHICTIO Ta MOTaHOK JIeXKicTio. s rocmomapch-
KOT'O BUPOIIYBAaHHS KyJIbTYPH BCl SKICHI IOKa3HUKH
MaloTh 30iraTucs 3 IXHIMH BHCOKOIO BpOXKaifHICTIO,
JICKKICTIO, TOBapHHUM BHUIJISIIOM Ta CMAaKOBHMH
sikocTsMH [3].

BinnoBinHo, yepe3 HeMOCTaTHE BUBYEHHS HO-
BHX COpTIiB Ta TiOpuaiB U0y pim4acToi y KOHKpET-
HUX TPYHTOBO-KJIIMATHYHMX yMOBaX HEMOKIIUBO
BIIEBHECHO BIIPOBAPKYBATH 1X Y BUPOOHHUIITBO.

AHaJi3 ocTaHHIX AocigxeHb i myoOJikamiii.
[ubyns pingacta — cBiTinomoOHa pociuHa. BoHa
BHMAarae BIUCOKOi iHTEeHCHBHOCTI OCBITJICHHS 1 TOTaHO
MEPECHOCUTh  3aTiHEHHS, 30KpeMa 3a0yp’sTHEHHS.
HuOymnst MEHIT BUMOTJIMBA 10 CBiTJA, HIK MOMIJOPH,
OTipoK, TOpoX, ajie OUIbII BHMOIJIMBA, HIX KOpe-
HETUTiAHI POCIIMHY Ta KaIycTa Oi1oroyosa.

HuOynst pimyacta — pociWHA TPUBAJIOTO JHS.
Bona po0Ope pocre i po3BuBaeTbes 3a 13-18-
TOAMHHOTO JHA. MiHiManbHa TpUBAJICTh  JHS,
nmotpibHa ais GopMyBaHHS IUOYIUH, KOJIHUBAETHCS
Binm 10 mo 14 romuH. 3a mi3HIX TepMiHIB ciBOM Ta
Mi3HBOI MOSBU CXOJIB YCI POCTOBI MPOIECH Y POCITHH
3CYBAIOTHCS Ha MEPioj, KOMU JIEHh CTa€ KOPOTIINM, Y
pe3yabTaTi dYoro PpPOCIWHU  JIOBTO  BETETYIOTH,
IUOYIMHA BHUXOISATh HE BHU3PUIMMH 1 3 TOBCTOIO

muiikoro. Te came BimOyBaeThCsl 3a CHIBLHOTO 3aTi-
HeHHs pociauH Oyp’sHamu. Ilpm 1HOMY HEMOB
CTBOPIOIOTHCSI YMOBH KOPOTKOTO AHSA [2; 5].

Hubyns pingacta — [OCHTH BOJIOTONIOOHA
pOoCIHA, HE3BAXKAIOYM Ha Te, IO Ii JIMCTKMU Bifpi3-
HAIOTBCS BHCOKOI KcepodiTHicTio. Lle oOymoBieHO
BEIHMKOI  3BOJIOKEHICTIO  MPOTOIUIa3MH  KIITHH
POCIIMHY, HE3HAUYHUM OOCSIToM i ClaOKOI BOMPHOIO
CHWIIOK KOpeHeBoi cuctemu. Haiibinpmie morpedye
pocnuHa Bosoru (80 %) mig yac MpOpOCTaHHS HACIH-
Hs, HAPOCTaHHA JIMCTSA Ta GopMyBaHHS UOynuH. 3a
Opaky Bosorn y (a3l HapocTaHHs JHUCTA PiCT
MPUNIUHSEThCA 1 MOYMHAE (hopMyBaTUCs ITHOYIMHA.
Lle#t mpomec He3BopoTHil. B ocranHIO TpeTHHY
BEreTaliiHOro Mepiofy HaJUIUIIOK BOJOTH CIIOBiTb-
HIOE (hopMyBaHHS ITUOYIMH 1 MOTIipIIye BU3piBaHHS.
Tomy B 11e#i Tepios BONOTICTh IPYHTY MA€ CTAHOBUTH
70 % 3 HU3BKOIO BosoricTio moBiTpst (60—70 %) [1; 4].

JAns  OTpUMaHHS ~ BHPIBHSHOIO  SIKICHOTO
BpOXKaro Kpaille Ha/laBaTH TepeBary riopuaaM nuoyi.
[Tepen Bubopom ribpuna BUpOOHUK Ma€ BU3HAUYUTHCH
i3 TepmiHoM peamizamii. [ peamizamii 1mOymi
BIIPOJIOBK TPaBHSI—YEPBHS BUKOPHCTOBYIOTH TiOpuan
KOpOTKOTro JHs. J{yst 30epiranHs i mpoJaky MpomyKIii
YIIPOAOBXK 3UMM Ta BECHHM MiAIHAYTH CEpEeIHBO- Ta
MI3HBOCTHUTIII T1IOPUIM TIOBTOTO CBITIIOBOTO JHS [5].

BuciBatote 1nubymnro HaciHHSIM 0e3 TOMIIIOK,
BiJICOPTOBAaHUM 32 PO3MipoM 1 mpoTpyeHuM. Haii-
BOXIUBIIIMHA TOKAa3HMK SIKOCTI HACiHHA — EHEeprisd
npopoctanHs (80 %) Ta cxoxicth (90 %).

Haiikpamumu  monepeHUKaMu Uit MOyl
BBAXKAIOTHCSI 0000B1 KyIbTypH, TapOy30Bi, TOMAaTH,
03MMa IIIEHHUIIS.

ITocTanoBka 3apaannsa. Ha JIpBiBIIMHI OcTaH-
HIMH POKaMU TOCIBHI IO MiJT ITUOYJIE0 MOCTYIOBO
3pOCTaIOTh, BIJIIOBIAHO BUHUKAE NOTpeda y BUBUECHHI
BHUpollyBaHHs. Hamie 3aBmaHHS —  BHSBJICHHS
Hafkpamux TiOpuaiB muOyni pimyacToi, MpUAATHUX
JUISL BUPOIYBAHHS B yMOBaX JIbBIBIIIMHH.

Buxknan ocHoBHOro martepiany. JlocmipKkeHHs
MPOBOAMIM Ha MAOCHITHHX IONSX Kadempu casuis-
HUNTBA Ta OBoYiBHUITBA iM. mpod. Iymeka I. II.
JIBBIBCHKOTO HAIIOHAJIBHOTO YHIBEPCHUTETY IPHUPO-
JOKOpUCTYBaHHs yrponosk 2019-2020 pokis. IpyHT
JOCIiAHOI JUISHKA — TEMHO-CIpHH OMmig30JeHuUH,
cepeaHbOCYTIIMHKOBUH. [lonuBiB He 3MilicCHIOBaIH, a
BOJIOTY KYJBTYypi 3a0e3nedyBanu aTMocepHi omasu.
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Bwmict rymycy B opHomy mapi — 1o 2,1 %, BHU3
3a mpodineM MOCTYNOBO 3MEHIIYeThCsS. 3abesme-
YCHICTh JIETKOTiPOJIi30BaHUM a30TOM, Gocopom i
KajgieM cepedHsa. Peakuis IpyHTOBOTO pO3YHMHY B
OpHOMY TIapi ciiabokucia, Onmu3bKa 0 HEHTPaIbHOI,
pH — 5,8-6,6.

BuciBamm nubymio pimuacty B mepuriid gexami
KBITHS IIMPOKOPSAHUM CIIOCOOOM 3 HOPMOIO BHCIBY
70 6 Kr/ra 3aJIe)KHO BiJ] SIKICHUX ITOKAa3HUKIB HACIHHA 1
Tuny ciBanku. Jlornsm 3a mociBamu TepeadavaB
OaraTtopa3oBe PUXJICHHS MUKpsAAb 1 pydHi NMPOMOIIO-
BaHHA Oyp’sHIB y psakax. [pyHT moCTiiiHO miaTpu-
MyBaJH B IyXKOMY CTaHi, HE JONYCKAIOUM IIOSBH
Oyp’siHIB 1 IpyHTOBOI Kipku. Pocnuuu y ¢asi nBox-
TPbOX JIMCTOYKIB MPOPUBAIH, (GOPMYIOUH ONTHMAJIb-
Hy TycTOTy. BuBuanu i BupouryBanu miicte riOpuais
nubyni pingactoi: bank F; — xonTpons, Mapker F,
Ckamino F,, Jamapkyc F, bonyc Fy, lakamo F;.

VY cepenHpOMy 3a IBa POKM HAWBHILY BpO-
XalHicTh MOy onepxanu y ribpuma bomyc F; —

24,7 t/ra  (Tabn. 1), a HaliMeHry 3a0e3neduB
Hamapkyc F; — 18,0 T/ra mmOynuH, 1 NOPHPICT 1O
KOHTpONMO0 cTaHoBUB -20 T/ra. 3HAYHO HIDKIY
BpoXkaifHicTh 3abe3neunnu Tibpumu Hamapkyc F; ta
Hakano F; — MeHmmi Bin koHTponro Ha 4,7 Ta
3,8 T/ra.

3a 0JHaKOBOI T'YCTOTH Ta Pi3HOI Macu HHOY-
JIMHNA 3MIHIOETBCS 1 cepelHs BpoxaiHicTb. CepenHs
Maca 1mOynuH KonuBanack Bim 105,6 T y ribpuma
Mapxker F; no 141,7 r y ri6puna bonyc F;. Maca
uubymun y riobpunis amapkyc F,, Jlakamo F, i
Mapker F; Oyna MeHmor Bix KoHTpomoo Ha 20, 23,
29 r BignoBigHo. Taka pi3HUIA B yPOKAMHOCTI IIUOY-
Ji 3yMOBJIEHAa HE TaK YMOBaMH BHPOLIYBaHHS, SK
610JI0T1YHIMH OCOOJIMBOCTSIMU CaMHUX TiOpHIIB, sIKi B
PI3HHX arpokJIiMaTMYHHUX YMOBaX HpPOSBIIOTHCS IIO-
pi3HOMY.

Bucokoro y BapianTax gocniny Oyna i ToBap-
HICTh ypoxKaio: HaiiBumia — B TiOpuzpa lakamo F, —
92,4 % Bing cymapHoro Bpoxato (tabm. 2).

Tabnuys 1
YpoxaiinicTs riopuais uudysai pimuacroi, cepeane 3a 2019-2020 pp.
YpokalHICTh Cepenust Maca U0 yIHHA
Iopun
JI0 KOHTPOJIIO, bi(o)

T/ra % r KOHTpPOJIIO, +
bank F; — koHTpONH 22,7 100 134,2 -
Mapker F, 16,9 74,4 105,6 -29
Ckarino Fy 23,0 101,3 134,3 +0,1
Jamapkyc F, 18,0 79,2 1144 -20
bonyc F, 24,7 108,8 141,7 +7
Jaxaro F; 18,9 83,2 111,1 -23

Tabnuys 2
ToBapHuicTh ypo:xkaro uudy.i pimuacroi, cepeane 3a 2019-2020 pp.
Tiou Ypoxaii- Maca ToBapHOi YaCTHHU Maca HeToBapHOi YaCTUHU
PH HICTB, T/Ta T/Ta % T/Ta %

bank F; — koHTpOIH 22,7 20,3 89,3 2.4 10,7
Mapker F, 16,9 14,7 87,2 2,2 12,8
Ckarmino F, 23,0 19,4 84,3 3,6 15,7
Jamapkyc F, 18,0 14,7 81,8 33 18,2
bonyc F, 24,7 22,5 91,3 2,2 8,7
Jaxaro F;

18,9 17,4 92,4 1,5 7,6

HeroBapaux nuOyauH y I[bOMY BapiaHTi JIHIIE
1,5 1/ra, abo 7,6 %. [emo meHmie iX TMOpPIBHIHO 3
riopunom [akamno F, orpumanu y BapiaHTi 3 ribpuaom
Bonyc F, (91,3 %), Toxi sik Ha KOHTPOIi CTAaHIAPTHUX

uubymun otpumaimu 89,3 %. Ilpore macoBa dYacTka
Oinprra i cranoBuTh 20,3 T/ra. BinnopinHa HeToBapHa
yacTKa BpOkaro Ha KOHTpoisi craHosuia 10,7 %, o
Bimnoeimae 2,4 t/ra. B iHmuX riOpuaiB BUXiJ HETO-
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BapHOi MpOAYKIlii OyB BUIMH, HIK HA KOHTpoMi. Taxk,
y ribpuma Mapker F; HeroBapHi LUOYIHHH
cranoBuin 12,8 % Bix 3aranbHOi Macu BpoOXKaro, y
riopuna Ckanino Fy — 15,7 %, mo Bignosigano 2,2 ta
3,6 T/ra. HaitGinpmuii BUXiA HETOBAPHUX IUOYIHH —
18,2 % — cmocrepiranu B TiOpuaa amapkyc F; —
3,3 1/ra.

AmHani3 HeTOBapHOi YaCTHHHU BPOXKAIO ITOKa3aB,
o0 CTPyKTypa Horo 3anexaina Bij TiOpuga Ta Bix
KIIIMaTHYHUX YMOB POKy BupomyBaHHs. Y 2019 porii,
32 YMOB HAaJMIpHO BOJOTOr0 JIMIIHS, OCHOBHA Maca
HETOBapHHUX LMOYNIHH Oyna MOLIKOHKEeHA HECIpaBiK-
HBOIO OOPOIIHUCTOI0 POCOI0 Ta IIUHKOBOI THUILIIO.
Y 2020 pomi 3a paxyHOK Mayol KiJIbKOCTI OHadiB y

nepio]] BU3piBaHHS — 10 HETOBAPHUX BifHECTH Oarato
JpiOHUX TUOYIHH.

OnuH 13 BOKIMBUX TTOKa3HUKIB SKOCTI IIUOYIMH —
OioxiMiuami ckmaxm 1mOymi  pimuacroi. Tomy Mu
BU3HAYAIN BMICT CyXOi pEUOBHHH, ITyKpiB Ta BiTamiHy C.

3a pOKM JMOCHIIDKEHb BHCOKHIMI BMICT CyXOi
peyoBrHU ToKa3aB riopun akamno F; (tabm. 3), mo Ha
3,3 % Outblle TOpPIBHAHO 3 KOHTpoleM. Y Tribpumia
Bonyc F, BmicT cyxoi peuoBunu Ha 0,9 % Bummii Big
KoHTpomo. HailHrkumit BMICT cyxoi peHOBHHM MU
BusiBUIM y Tibpuaa Jamapkyc Fi: Bin Ha 4,7 % Hyokuuid,
HDK y HafikpamoMy BapiaHTi Ta Ha 1,4 % TOpiBHSHO i3
KoHTpornieM. L{uOynuHM pemTé BapiaHTIB IOCITanu 3a
IIIIM TTOKa3HUKOM CEpeIHE 3HAUCHHSI.

Tabnuys 3

Bioximiunmii ckiaan uuOyauH uuoyJi pimyacroi 3a1e:xxHo Bix riopuaa,
cepenne 3a 2019-2020 pp.

Bwmicr
I'iopun CyXOi peYOBUHH, LIYKPIB, Bitaminy C, mr/100r
% %
bank F; — xoHTpOIiH 11,2 7,1 9,9
Mapker F, 10,4 6,7 10,8
Cxkamino F, 10,8 8,1 12,3
Jamapkyc F, 9,8 8,3 10,3
bonyc F, 12,1 9,3 11,4
Jaxaro F; 14,5 7,7 10,1

o > A0 KiJTBKOCTI I[yKPiB, TO HAKHCOJIOAIION
Oyna uuOyns ribpuna bomyc F; — BmicT mykpiB y ii
IUOyIMHAX IEePEBUITYBaB KOHTPOJIbHHUM MOKa3HUK Ha
2,2 %, a HalimeHme ix mictuB TiOpung Mapker F
(6,7 %). HocuTh BHCOKMH BMICT IyKpiB OyB Yy
riopunis Ckamino F; Ta lamapkyc — Ha 1,0 ta 1,2 %
BHIIUH, HIX Ha KOHTpoIi, F;. Bmict nmykpiB y ridpuaa
Haxarmo F; OyB MNPOMDKHOIO BEIHYHMHOIO MIiX
KOHTpPOJIEM Ta HaAHKpaIIM BapiaHTOM.

Bwmict Bitaminy C HaiiBunmii y nuOyauHax
riopuaa Ckamino F;: pi3HHIS TOPIBHSHO 3 KOHTPOJIEM
cranoBuia 2,4 Mr/100 r cupoi macu. Ha 1,5 mr/100 ©
HIDKYMHA TOKa3HUK y TiOpuma bonmyc F; Ta Ha
0,9 mr/100r y Bapianta Mapker F,. V¥V ribpunis
pimuacroi uOym amapkyc F; Ta Jlakamo F, BMmicT
Bitaminy C Maibke He Bifpi3HSAEThCI 1 IOCiTae
CepeIMHHE 3HAUCHHS.

BucHoBku. HaiiBuiy BposkaiiHicTh y cepen-
HboMmy 3a 2019-2020 pp. nmocmimkeHb 3a0e3MeUnIIH
riopuan mulymi pimgactoi Ckamino F; Ta bonyc F —

23,0 T/ra Tta 24,7 T/ra 3a cepenHbOI Macu HUOYTUH
134,3 1 141,7 r BignmoBingHo. ToBapHicTh IUX TiOPUIIB
cranoBmwia 84,3%  (CkaminoF;) Tta 91,3%
(bonyc Fy). bioximiuauii ckmag 1UOyIMH — UX
riépuiB Takox OyB BUIIUH.

OT1xe, B ymoBax JIbBIBIIMHU JOLITBHO BUPO-
myBaTH IwOymo pimyacty TiopuaiB Ckamino Fi,
Bonyc F, siki moka3aiy HaiBUIII TTOKa3HUKH.
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Jdupis L., Tuais O. Bnuime HoBoro peryJsitopa pocty Biorso0in Ha BpoxkaiiHicTh i fIKicTh HeTpymiku Kope-
HeIIiHol

OpHuM i3 BaXIUBUX (DAKTOPIB MiJBHIIECHHSA BPOXAMHOCTI OBOYEBHMX KYJIbTYpP € BUKOPUCTAHHS PEry/ISATOPIB POCTY
pocinuH. OcoOiUBO 1€ aKTyaJlbHO B yMOBax Opaky BOJOTHM, 30KpeMa OCTaHHIMM pOKaMu. BuKopHCTaHHS cydacHUX
PETYIATOPIB POCTY CIpPHUSE MiABUIIEHHIO BPOXKAHHOCTI Ta SIKICHUX IIOKa3HMKIB OBOYEBOI MPOMYKIi, 30KpeMa METPYIIKU
KOPEHEILIiTHOI.

BucBiTiieHO pe3ynbTaTd JOCHIIPKEHb BIUIMBY BITUM3HSHOIO €KOJIOIIYHO OE€3MEUHOro peryssropa pocty biornobin
Ha BpOXKalHICTh Ta SKICTb IPOAYKLII KOPEHEIUIOAIB HETPYLIKU TIoJUTaHAChKOI cenekuii copty Irm. Perymsatop pocty
biorno6iH BUKOPUCTOBYBAJIM SIK CTAPTOBUIN PO3UMH JUIsl 0OpOOKM HACIHHS Ta JTUCTKOBOI IIOBEPXHI POCIIHH.

OTpuMaHi pe3yabTaTy AOCTILKEHb MiATBEPILKYIOTh, 110 33 BUPOLIYBaHHS NETPYIIKU Ha IpeOeHsIX 00poOKa HaCIHHS
biormo6inom (0,5 /T) + mO3aKOpeHeBe M/KUBJICHHS Yy TPU CTPOKH CHpUsUIa HAWKPAmOMy HApOCTAHHIO MAach
KopeHeroniB nerpymku (154 ) Ta Haiibinemomy npupocty (42r, abo 37,5 %) mopiBHsHO 3 KoHTponeM (112T).
ITosakopeHeBe miypkuBieHHsT biornobinoM (0,5 1/T) y TpH CTPOKM 3HHM3WIIO CEPEAHIO MAaCy KOPCHEIUIOAIB METPYIIKU 0
141 r, a 3a 00poOku TUTLKK HAcCiHHA biorio0iHOM cepeHsl Maca KOpeHeIuioniB cranopwia 123 r.

JlocnikeHHAMH BCTaHOBJICHO, L0 HAMBHINY BPOXAaWHICT KOPEHEIUIOAIB meTpymkd (39,4 1/ra) omepxanu y
BapiaHTi, KOIU DPEryasaTop pocTy biornoOiH BUKOPUCTOBYBAIM SIK Ul OOpOOKM HACiHHSA, Tak 1 IS I103aKOPEHEBOrO
IJUKUBIICHHS Y TP cTpoku. IIpupict mo koHTpoiro (6e3 00podku) craHoBuB 10,8 T/ra a6o 37,7 %. HaiiBummii Buxin
TOBapHUX KopeHerioaiB mnerpymku (92 %) onmepxaHo 3a o0poOku HaciaHs biornmobinom (0,5 51/T) + mo3akopeHeBe
Ii/UKUBJIEHHS Y TPU CTPOKH.

Perynsatop pocty biornmoGiH mMO3UTHBHO T1O3HA4YaBCS Ha MIJBUILEHHI SKICHUX OlOXIMIYHMX TOKa3HUKIB
KOpEHEIUIOAIB NMeTpyKu. Bucokuii BMicT cyxux pedoBuH (23,7 Ta 23,3 %) cnocrepiraiu 3a mo3aKopeHEBOro MiJHKUBIICHHS
Biorno6inom (0,5 11/T) y ABa CTPOKM B Iepiojl IHTCHCHMBHOTO HApOCTaHHS MacH KopeHeruiomiB. HaitOinpmmii BMicT cymu
ykpiB (4,9 %) ta BiTaminy C (48,3 mr/100 r) y KOpeHeIU10/1ax yCTaHOBIICHO 3a 00poOku HaciHHs bioriobinowm (0,5 n/1) +
M03aKOPEHEBE II/DKUBJICHHS Yy TPU CTPOKH, IO Oijblie MOpiBHAHO 3 KoHTposeM Ha 1,0% Tta 129 mr/100T. Y
JIOCIIUKEHHSX BHSBJICHO TEHIEHLIIO 0 3MEHIIECHHS KOHLEHTpalii HITpaTiB y KOpEHEIUIoAaxX METPYIIKU 31 301IbIIEeHHIM
KiJIbKOCTI 00p0o0OK peryasiTopoM pocTy biorio6iH, npoTe y Beix BapiaHTax AOCHiLy BMICT HiTpaTiB He nepepuinysas I'JIK.

KiiouoBi cioBa: merpymika KOpEHEIITiHA, pPEryiasarop pocTy biornmobiH, ypokaiiHICTh, TOBapHICTb, SIKICTb
MIPOYKIIIi.

Dydiv L., Dydiv O. The influence of the new growth regulator Bioglobin on the yield and quality of root parsley

One of the important factors in increasing the yield of vegetable crops is the use of plant growth regulators. This is
especially relevant in conditions of moisture deficit, which has often been manifested in recent years. The use of modern
growth regulators helps to increase the yield and quality indicators of vegetable products, in particular root parsley.

The article highlights the results of research on the influence of the domestic ecologically safe growth regulator
Bioglobin on the productivity and quality of root crops of parsley of the Dutch selection of the Igl variety. Growth regulator
Bioglobin was used in the form of a starting solution for the treatment of seeds and leaf surfaces of plants.

The obtained research results confirm that when growing parsley on ridges, seed treatment with Bioglobin (0.5 1/t) +
foliar fertilization in three terms contributed to the best increase in the mass of parsley root crops (154 g) and the largest
increase (42 g, or 37.5 %) compared to the control (112 g). Foliar top dressing with Bioglobin (0.5 1/t) in three terms
reduced the average weight of parsley root crops to 141 g, and when only seeds were treated with Bioglobin, the average
weight of root crops was 123 g.

Research has established that the highest yield of parsley root crops (39.4 t/ha) was obtained in the variant when the
growth regulator Bioglobin was used both for seed treatment and for foliar fertilization in three terms. The increase to the
control (without treatment) was 10.8 t/ha or 37.7 %. The highest yield of marketable parsley roots (92 %) was obtained by
treating seeds with Bioglobin (0.5 I/ha) + foliar feeding in three terms.
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The growth regulator Bioglobin had a positive effect on increasing the qualitative biochemical indicators of parsley
roots. A high content of dry matter (23.7 and 23.3 %) was observed after foliar feeding with Bioglobin (0.5 I/t) in two terms
during the period of intensive growth of root crops. The highest content of the sum of sugar (4.9 %) and vitamin C
(48.3 mg/100 g) in root crops was established after seed treatment with Bioglobin (0.5 1/t) + foliar feeding in three terms,
which is higher than the control by 1.0 % and 12.9 mg/100g. The studies revealed a tendency to decrease the concentration
of nitrates in parsley root crops with an increase in the number of treatments with the growth regulator Bioglobin, however,
in all variants of the experiment, the nitrate content did not exceed the MPC.

Key words: root parsley, growth regulator Bioglobin, productivity, marketability, product quality.

IToctanoBka mnpodaemMu. ATPOKITIMaTHYHI
yMmoBH 3aximHoro Jlicocremy YKpaiHM CHpHUSTIHBI
JUISL BUPOIIYBAaHHS BUCOKHX 1 CTAlIUX ypo’kaiB Kope-
HEIUTITHUX OBOYEBUX POCIHH, 30KpeMa MEeTPYIIKU
kopeneBoi. Ilerpymka ropomus (Petroselinum cris-
pum (Mill. Nym)) — miHHa HpsiHO-cMakoBa OBOYEBa
kyneTypa [1; 12]. Illupokoro momupeHHS BOHA
HaOyna 3aBIJKH CBOIM YHIKAaJbHUM CMAaKOBHM,
XapuOBUM, IIETUYHUM Ta JIKAPCHKUM BIACTHBOCTSIM.
PocnuHa HaneXuTh OO0 HPSHUX OBOYIB 3 BHUCOKUM
BMmicroM BiTamiHy C (ackopOiHOBOI KHCIIOTH) Ta
mpositaminy A (B-KapoTuHy), HaiiOinbpIna KiUTBKICTH
SIKMX MICTHTbCS B TUCTKax. EdipHi omii, HasBHI B ycix
YaCTHHAX POCIMH, HAJAIOTh il NMPUEMHUX 3amaxy i
CMaKy Ta CIpPUSAIOTH TPaBJICHHIO. BHKOPHCTOBYIOTH
METPYIIKY B KyJiHapii, KOHCEPBHIN, (apMaIleBTUYHIH
Ta mapdymepHiii mpomucioBocti [13; 14].

VYHOpoBa/KeHHsT TETPYIIKH Y BUPOOHHIITBO
noTpedye po3poOKH HOBUX €JIEMEHTIB TEXHOJIOTIl BH-
POIIYBaHHS Ul KOHKPETHUX IPYHTOBO-KIIMaTHUYHHUX
yMoB. ToMy 3 Orjsily Ha BIOCKOHAJICHHS TEXHOJOTI]
BHPOIIYBAaHHS Ta OJCP)KaHHS €KOJIOTiyHO Oe3nedHoi
MPOAYyKIii HETPYIIKH KOPEHEBOi ChOTOAHI aKTyallb-
HOIO 3HA4yeHHS HaOyBae BHBYEHHS E(PEKTUBHOCTI
3aCTOCYBaHHsS  BITUM3HSHOIO PETYISITOpa  POCTY
pociuH biorno6iH.

AHaJi3 ocTaHHIX JocaigxeHb i myOikamiii.
IcroTHUME (pakTOpaMu MiABUIICHHS BPOXKAMHOCTI Ta
SIKOCTi OBOUEBHUX KYJBTYP, 30KpeMa KOPEHEIUTITHUX, €
BIIPOBA/DKEHHS Y BHPOOHHUIITBO iHTEHCHBHUX COPTIB
Ta TiOpumiB, BHECEHHS OpPraHiYHUX 1 MiHEpaJbHHUX
no0puB, MIKpOIOOpUB, CIOCOOIB  BHPOIIyBaHHS,
perynsTopiB pocty pociuH oo [3; 5; 8]. HeoOximHo
BpaxyBaTH, LII0 CTAPTOBI OpraHo-MiHEpaIbHi T0OpHBa
B YyMOBax OpakKy BOJOTH, OCOOJIMBO OCTaHHIMM pOKa-
MU, HE CIPUSAIOTH IHTCHCHBHOMY POCTY 1 PO3BHUTKY
POCIIMHH, OCKUIBKM HE BiIOYBAa€ThCS HpoLeEC iX po3-
YUHHOCTI Ta 3acBOEHHS [9]. OTOX, A BUKOPUCTAHHS
MIOBHOIO Miporo ©Oi0JIOriYHOTO pecypcy CopTy 4H
ribpuga  HeoOXimHe  MOJATKOBE  I103aKOPEHEBE
BHECCHHS DETYJSTOPIB POCTY, ILI0 3HAYHO CIIPHUSE
MIJBUIICHHIO BPOXAHHOCTI Ta SAKICHUX IOKa3HUKIB
0BOYEBOI MpoayKitii [4; 6; 10].

Perynsitopu pocTy POCIHH SIK BITUH3HSHOTO,
Tak 1 iIHO3€MHOI'0 BHPOOHHIITBA, IIMPOKO 3aCTOCOBY-
I0Th 3@ BHPOIIYBAaHHS CLIBCHKOTOCHOAAPCHKUX KYIb-
Typ, 30KpeMa OBOYEBHMX. BHKOpHCTaHHS perymnsTopiB
POCTy CTHMYJIOE PICT POCIMH Ta TPUCKOPIOE IXHii
PO3BHUTOK, TO3UTHUBHO BILTUBAE HA CTIMKICTH POCIHH 10
HECHPUSTIMBIX YMOB 30BHIIIHBOTO CEpEIOBHINA, a
TaKOXX MiJIBUIIYE CTIMKICTh POCIMH J0 XBOpoO. 3a
HasiBHOCTI ~ PETYNATOPIB  POCTY POCIMHH  Kpalle
3aCBOIOIOTH OCHOBHI €JIEMECHTH JKUBJICHHS [3; 6; 14].

Croromni B YkpaiHi Ha PUHKY NOOpHB Ipen-
CTaBJICHO EKOJOTIYHO O€3MeYHUil pPeryasTop pocTy
biornoGin. Ilpemapar Mae opraHiuHe HOXOKEHHS,
OCKIJIBKH I1€ BOJHO-COJIOBUI EKCTPAaKT i3 IUIAI[CHTH
CUIBCHKOI'OCTIIOAAPCHKUX  TBApHUH, OfEPXKAaHUH 32
CHEIIaIbHOI0 TEXHOJIOTIEI MTPOMHUCIIOBUM CIIOCOOOM.
VY cBoeMy cKiIali MICTUTh MOBHHUIl KOMIUIEKC He3a-
MIHHUX aMIHOKHCIOT, TOJIMEeNTUIN, TeKCYpPOHOBI
KHCIJIOTH, aMIHOLYKPH 1 MIKpOEIEeMEHTH y 30ajlaHCco-
BaHOMY JUISL KUBOI MPHUPOIU CKiai (3aTBEpIKeHHH
HepxkoMiciero MiHicTepcTBa €KOJIOTI] 1 MPUPOIHUX
pecypciB Ykpainu). Floro BUKOPHCTOBYIOTH K CTap-
TOBHUH Uil 0OpPOOKM HACIHHS Ta JMCTKOBOI ITOBEPXHi
pocnuH. lle# iHHOBaIIMHUI TPOAYKT CIPSIMOBAHMI
Ha 301JBIICHHS BPOXKaro, HOro SIKOCTi, 3HUKECHHS pe-
CYpPCHUX BHUTPAT Ha CHHTETHYHI MiHepabHi J0OpHUBa,
30UIBIIEHHS] MPUPOIHOI EeHeprii, 3akiajeHoi B poc-
nuHaxX i IpyHTI (06e3 BTpY4YaHHS B T'€HOM POCIHHH)
[11]. [IpoTe mocmiKeHb 3 BUBUEHHS BILTUBY biorio-
OiHy Ha picT i PO3BUTOK OBOYEBUX POCIUH, 30KpeMa
MEeTPYIIKA KOPEHEIUTTHOI, IPaKTHYHO HEMAE.

IlocTanoBka 3aBaaHHs. Hame 3aBmanHs —
BHUBYNTH BIUIMB CIIOCOOIB Ta CTPOKIB 3aCTOCYBAaHHS
perynstopa pocty biormobGiH Ha BpoXaiHICTE Ta
SIKICTB TMETPYLIKH KOPEHEIUTiAHOI B yMOBaxX 3axXiTHOro
Jlicoctemy Ykpainu.

Buxknan ocHoBHOro martepiany. JlocmipKeHHs
3 BHBUCHHS BIUIMBY pEryisTopa pocTy biornoOiH Ha
BPOXKAMHICTP Ta AKICTh KOPEHETIJIOAIB METPYIIKH PO-
BOJIMJIM HA JIOCHIITHOMY TOJIi Kadepu caliBHUIITBA Ta
oBouiBHUITBA iM. pod. L. IT. I'ynmeka  JIbBiBCHKOTO
HaI[IOHAJIBHOTO YHIBEPCUTETY MPUPOAOKOPUCTYBAHHS
npotsirom 2018-2020 pp.
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Poznin 3

Cxema gocmigy mepembadana Taki BapiaHTH:
1) kouTponbp (6e3 00poOkm); 2) 0OpoOka HaACIHHA
Biorno6inom 0,5 n/T; 3) mozakopeHeBe MiIKUBJICHHS
biornobinom 0,51/t (y ¢asi TpeOX JHUCTKIB);
4) 00pobOka HaciHHs biormobinom 0,5 n/T + moszako-
peneBe mimxkuBieHHs biornmobinom 0,5 n/t (y ¢asi
TPbOX JIMCTKIB); 5) MO3aKOpEHEBE MiKUBICHHS pPOC-
nuH biornobinoM y nBa cTpoku®; 6) 00podKka HaCiHHS
Biorno6inom 0,5 n/T + mo3akopeHeBe MiIKUBJICHHS
pociuH biorno0iHOM y 1Ba CTpOokH™; 7) mo3akope-
HeBe HimKuBiIeHH biormobinom 0,5 1/1 (y dasi Tppox
JUCTKIB) + II03aKOpEHEBE II/UKUBJIICHHS POCIUH
Biorno6iHom y aBa cTtpoku™; 8) oOpoOka HaCiHHA
Biorno6inom 0,5 n/T + mo3akopeHeBe MiIKUBJICHHS
biornobinom 0,51/t (y a3l Tpeox JHCTKIB) +
MI03aKOpEHEBE MiPKUBIEHHS pociuH biormobinom y
JIBA CTPOKU*.

Ipumimxa®: mo3akopeHeBe MiKUBICHHS POC-
nuH Biorno6inom y aBa ctpoku (20.07 ta 20.08) mo
0,571/T B mepion IHTCHCUBHOIO HApOCTaHHS Macu
KOPEHETIO/NIB METPYIIKH.

Hocaigu 3akiajgand  3TiJHO 3  METOIUKOIO
JIOCITIJTHOI CIpaBU B OBOYIBHHUIITBI Ta OalITaHHHIITBI
[2]. IIpeameroM mocHifKeHb OYB COPT METPYLIKH
KOpEHEBOI IoJIaHJIChKO1 cenekiii Irim [4].

3aranpHa MWIOMA AUTHKA — 33,6 M2, 06/IiKOBOL
— 21 M. Jlocimix 3aKIajamd y TPhOX MOBTOPEHHSX,
pO3MIllIEHHsT ~ BapiaHTiB  cucTeMaTtudde.  [pyHT
JOCIIIAHOTO TIOJISE TEMHO-CIpHH OMiA30JIEHUH JIerko-
CYrTHHKOBUH, xapakTepHuit (y 0-20 cM BepXHbOMY
TOPU30HTI): cepeaHiM BMicToM Tymycy (2,21—
2,30 %), cmabOKHCIOW  PEakli€ld  TPaHTOBOT'O
po3unny (pH comsoBe 5,6-5,8), BMICTOM JeTKO-
rizpomizoBanoro asory — 108—115 Mr/kr, pyxomoro
dochopy — 8-107 mr/kr, oOMiHHOrO Kamito — 86—
89 Mr/KT.

INonepennuk — oripku, mix siki BHOcHIH 40 T/Ta
opraHiuHux n06puB. Sk ¢oH mix PaHHBOBECHIHY
KyJbTHBAILI0 BHOCUJIM HOBE BITUM3HSHE KOMIUIEKCHE
MiHepanpHe a00puB0 Hitpoamodocky-M y HopMi
Ns4PiosKi32 Kr/ra 1. p. Ta amiauHy celliTpy B HOpMI
N3 Kr/ra 1. p.

[leTpymky KOpeHemIiIHy BHPOIIyBald TIpe-
O6eHeBuM cmocodboM. Hopma BHCIBY  HaciHHSA
cra”oBuna 1,2 mie mT./ra. CTpoku BuciBy — | nexana
KBiTHS. DEHOJOTIYHI CHOCTEPEXKEHHS, OloMEeTpHUUHi
BHUMIpIOBaHHS Ta OOJIIKM NPOBOAWJIM BiIHOBITHO IO
METOJAMK B OBOUIBHUITBI. OONIKOBYBalld BpOXKaii
cyminpHo-BaroBuM MetoxoM y II-III nmexani KOBTHS
BpPYyUHY, COPTYIOUM KOpPEHEIUIONM Ha CTAaHAApTHI 1
HectagaapTHi. Tak, CTPyKTypy BpO’Kar0 BU3HAUYaIH
srigro 3 JICTY 7035:2009. VYV 3i0paHux KopeHe-
IIoaax BH3HAYald Ol0XIMIYHI ITOKA3HHUKHU 3a aTeCTO-
BaHHUMH METOAMKAaMH. 30KpeMa BMICT CyXHX PEUOBHUH
BH3HAYald METOJIOM BHCYIIYBAaHHS JO NOCTiifHOI Ba-

M — BaroBUM METOJOM, 3arajJlbHUil IyKOp 3a
Beprpanom, Bitamin C — 3a Myppi 3 BUKOpHUCTaHHS
¢apbu TinbMaHca; HITPaTH — I0HOMETPUYHUM METO-
JIOM 3 BUKOPHUCTaHHSM 10HOCETCKTHBHHUX EJIEKTPOIiB
Ta mnpuigaxy OB-74, 3acTocoByBamM 3arajbHO-
MPUIHATI METOAW BU3HAYCHHSI TOKA3HUKIB SKOCTI
POCITMHHHLIBKOT TPOIYKIIii.

Cratuctuyny o0OpoOKYy OTPHUMaHUX pe3yiib-
TaTiB JOCHI[PKEHb IPOBOIIIM METOIOM IHCIEp-
ciiiHoro anamizy [7] Ta 3a JOMOMOTrOKH KOMI O-
TepHOro TmporpamHoro 3a0esmeueHHss Excel i
Statistica 6.0.

Y mpoBeNeHUX MOCTIUKEHHSX SIKICHI ITOKa3-
HUKH BpOXAI0 XapaKTCpHI CEpPEeIHBOI0  Macolo
KOpEHEIUIoAIB meTpyuku (Tadi. 1). Y cepennpomy 3a
TpU POKM JOCH/KEHb BCTAHOBJIECHO, IO 3a
BHKopHcTaHHs biornoGiny 30inpmryBanack Maca
KOPECHEIUIONIB MeTpyuku copty Iri. Tak, 3a 06pobku
IpenapaToM HaciHHA (Bap.2) Ta 3a MO3aKOPEHEBOTO
mijpkuBieHHst  biornmob6inom (0,5 m/T) 'y dazi 3-x
TUCTKIB  (Bap. 3) cepemHs Maca KOPEHEIUIOMIB
MOPIBHSHO 13 KOHTPOJIEM 3pocia BiAmoBiaHo Ha 11 i
71,a60Ha 9,816,3 %.

Buxopucranus biorno6iny 3a mo3akopeHeBoro
nimpkueneHss (0,5 1/1) y nBa crpoku (20.07 ta 20.08)
B  Tepiof  IHTGHCHBHOTO  HApOCTaHHA  MacH
KOPCHEIUIO/IB CIPUSIIO 301IBIICHHIO CePeHbOT MacH
KopeHeroniB Ha 241, abo 21,4 % mnopiBHSIHO 3
KOHTpoJIeM. 3a  I03aKOPCHEBOr0  MiKUBJICHHS
Biorno6inom (0,5 n/T) y Tpu cTpoku (Bap. 7) cepenns
Maca KOPEHEIUIOMIB TETPYLIKH 3MEHIIMaci Ha 8T
MOPIBHAHO 3 TONEpelHiM BapianToM (Bap. 6) i
cra”HoBuia 141 1, a mpupicT 10 KOHTPOIO CTAaHOBUB
291, a60 25,9 %.

OO6pobka HacinHa biornob6inom (0,5 n/t) +
M03aKOPEHeBe IT/DKUBIICHHS Y TPU CTPOKH CIIpUsiia
HalKkpamoMy HapOCTaHHIO MacH KOpPEHEIUIOAIB
netpymiku (154 r) ta Haitbinemomy mpupocry (42T,
a60 37,5 %) nopiBHsAHO 3 KOHTposeM (112 T).

VY cepennboMy 3a 2018-2020 pp. moCHimKeHb
BCTaHOBJIEHO, IO perynarop pocty biormo6in mo3Ha-
YaBcid Ha BpOXKaifHOCTI i TOBAapHOCTI KOPEHEIUIOAIB
METPYIIKK 3a PI3HUX CMOCODIB Ta CTPOKIB BHECCHHS
(Tabmn. 2).

BcranoeneHo, mo 3a 00poOKM HaCiHHA
BiornobGinom (Bap. 2) ypoXaWHICTh KOpPEHEIUIOAIB
meTpymku craHosmwiaa 31,0 T/ra, Tomi K 3a
MI03aKOPEHEBOT0 MiKUBIICHHS (Bap. 3) ypoXaiHICTh
KopeHerunoniB 3Hu3miIacs Ha 0,5 T/ra. [lo3akopenese
mijpkuBieHHst biornmo6inom (0,5 1m/T) y ABa CcTpoku
(20.07 Ta 20.08) B mepioa iIHTEHCUBHOTO HAPOCTAHHS
Macd KOPEHEIUIOJIB CHPHIO MEHIIOMY HPUPOCTY
BpoxaiftHocTi (5,9 T/ra) 10 KOHTPOIIO MOPIBHAHO 3
0o0poOkoro  Hacimusg ~ biormo6inom (0,5 w/t) +
MO3aKOPEHEBE MiPKUBJICHHS y JiBa CTPOKH (8,9 T/ra).
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Tabnuys 1
CepenHsi Maca TOBAPHUX KOPEHEIUIOAIB MeTPYIIKH
3aJIesKHO Bil cnmoco0iB BHeceHHs1 Bioro0iny, r
Pix Cepen- [pupict g0
. HE 32 KOHTPOITIO
Bapian 2018 | 2019 | 2020 | Tpu
r %
POKH
1. Kontposns — 6e3 00pobku 118 111 108 112 - -
2. O6poodka Hacinus biornodinom (0,5 /1) 129 122 119 123 11 9,8
3. Ho3aKopeHe.Be HIZ[)KI/IBJ'{BHHH Biormo6inom 104 117 115 119 7 6.3
(0,5 /1) y dpazi 3-x JuCTKIB
. : - - n
4 QGpo6Ka HaCiHHA Biorno6inom (0,5 w/T) +y 132 129 122 128 16 143
¢a3i 3-X TUCTKIB
5. INozakopeHeBe MmiHKUBICHHS biorio0iHoM
(0,5. J'I/T? y aBa ctpoku (20.07 ta 20.08) y 143 136 129 136 24 21.4
nepio iIHTEHCUBHOTO HAPOCTAHHS MacH
KOpPEHEILIOIB
. - - - n
6. O0podka HaCiHHA Biorno6inom (0,5 1/T) 159 147 141 149 37 33,0
M03aKOPEHEBE MiHKUBIICHHS Y 1B CTPOKH
7. Ilo3akopeHeBe MiHKUBICHHS bioriodiHoM 148 143 131 141 29 25.9
(0,5 n/T) y Tpu cTpOKH
. - - - n
8. O6pobdKa HaCiHHA Biorno6inom (0,5 1/T) 161 153 149 154 4 37.5
MO3aKOPEHEBE TiKUBICHHS Y TPHU CTPOKH
HIPy o5 10,8 10,1 9,3
Tabauys 2
Ypo:kaiiHicTh i TOBapHiCTH KOpeHeNI10AiB NMEeTPYLIKH
3aJIesKHO BiJl cnmoco0iB BHeceHHs Biorodiny
Pix VYpoxait- [pupict Togap-
HICTB ypoxaro HICTB,
Bapiant (cepenns (cepennst 3a
2018 | 2019 | 2020 3a TpU T/ra % TPH POKH),
poku), T/ra %
1. Konrposns — 6e3 00pobku 30,7 27,9 27,3 28,6 - - 84
2. O6pobka Hacinus biormobinom (0,5 /1) 33,6 30,7 28,9 31,0 2,4 8,3 86
3. [To3akopeHeBe ImiHKUBIICHHS
Biorno6inom (0,5 1/T) y dasi 3-x JTUCTKIB 33,1 29.8 28,3 30,3 L9 1 6.6 85
4. 06pq6Ka HaCiHH Biorno6inom (0,5 1/T) 34.9 31,6 30,8 32.4 38 | 133 %7
+ y ¢asi 3-X JTUCTKIB
5. Ilo3akopeHeBe ImiHKUBICHHS
Biorno6inom (O.,S J'I./T) y aBa ctpoku (20.07 36.1 34.8 32,6 345 59 | 20,6 29
ta 20.08) B mepioJ] iHTEHCUBHOTO
HAPOCTaHHS MAacH KOPEHEIUIOiB
6. O0poOka Hacinus biorno6inom (0,5 1/1)
+ Mmo3aKopeHeRe IMiHKUBJICHHS Y JiBa 39,1 37,6 35,8 37,5 8,9 | 31,3 91
CTPOKH
7.. Ho3a1.<opeHeBe IT1PKUBJICHHS 36.8 35.7 33.3 35.3 67 | 23.4 9
Biorno6irom (0,5 J1/T) y Tpu CTPOKH
8. O6pobka Hacinus biornodinom (0,5 1/T)
+ MMo3aKOpEHERE IMiHKUBJICHHS Y TPU 41,8 38,6 37,3 39,4 10,8 | 37,7 92
CTPOKH
HIPy o5 3,42 2,93 3,01
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HaiiBunty BpokaifHICTP KOPEHEIUIOAIB IIeT-
pymku (39,4 1/ra) onmepkanu y BapiaHTi 8, KOJIH
perynsTop pocty bioriao6iH BUKOPUCTOBYBAIU SIK IS
00poOKM HAciHHS, Tak 1 JUI1 II03aKOPEHEBOTO
MiPKUBJICHHA Y TPU CTPOKHU. [IpupicT 10 KOHTpOIIO
(6e3 00pobku) cranosuB 10,8 /ra abo 37,7 %.
BcranoBneHo, 1m0 MOpiBHSAHO i3 Bap. 8 MO3aKOpPEHEBE
MiPKUBICHHS PETyJsITopoM pocTy biormobin y tpu
cTpoku (Bap. 7) Oymo MeHm edekTuBHUM (yporkaii-
HicTh cTaHOBMIA 35,3 T/Ta).

AHaji3 CTPYKTypH BpOXKal0 KOPEHEIUIOJIB
NETPYLUIKH B CEPEAHBOMY 3a TPU POKH JIOCIIIKEHb
MOKa3aB, 1110 PETYJATOP pocTy biorinobiH 3alexHo Bij
croco0y 3acTOCYBaHHS Ta CTPOKY BHECEHHS IIO-
pi3sHOMY BIUIMBaB Ha TOBapHICTH ypoxaro. HaiiBurmmit
BHXiJl TOBapHUX KOpEHEIUIoAiB meTpymku (92 %)
oliepkaHo 3a 00poOku HaciHHA biornobinom (0,5 1/T)
+ M03aKOpeHeBe MiPKUBIICHHS Yy TpU CTpokH. Jlemo
HWKYMK BHXiZ ToBapHHX KopeHeromiB (91 %)
omepxkanmu y 6-my BapiaHTi: o00poOka HaciHHA
Biorno6inom (0,5 11/T) + mo3akopeHeBe MiJHKUBICHHS
y JBa CTPOKH.

HaifHnxumii BUXiA CTaHIAPTHUX KOPCHEIUIOIB
netpymka (84 %) oxmepxkanum 'y KOHTPOJIBHOMY
BapiaHTi (0e3 00poOku perynsTopoM pocty biormo-
0iH). He3HauHe migBUINEHHS TOBAPHOCTI KOPEHETLIO-
niB merpymku (86 ta 85 %) BUABIEHO 3a MO3aKOpe-

170,00

160,00

150,00

140,00

130,00

120,00 T

CepenHg Maca KOPeHEIUIONIB
HEeTPYIIKH, T

110.00 @

100,00

2500 2700 2900 31,00

y=23,8275x + 4,0675 Sl
R?=0,9318 »=10,9653

33.00

HeBoro miukuBieHHs biormo6inom (0,5 /1) y dasi 3-
X JIUCTKIB Ta 00poOku HaciHHA biormobinom (0,5 1/T).

Otxe, BucOKy BpoxaitHicte (39,4 T/ra) Ta
HaWBUIIMKA  BHXiJ] CTaHJAPTHUX  KOPEHEIIOJiB
neTpymku copty Irm (92 %) onmep:kaHo y BapiaHTi,
KO OOpoONsiaM HaciHHA Ta BHUKOPHUCTOBYBAJIH
PEryJsiTop pocTy Ui MO3aKOPEHEBOI'0 MiJHKUBIICHHS
y TPH CTPOKH.

CepenHsi Maca KOPEHEIUIOIB METPYIIKH TiCHO
OB’ sI3aHa 3 YPOXKalHICTIO. 3aCTOCYBaHHS PETYIATOPA
pocty biornobiny sk o0pobku Haciaas (0,5 1/T) Ta
nmo3akopeneBe mimkuBieHHsa (0,5 1/T) B mepion
IHTEHCUBHOIO HApOCTaHHS MacH KOpPCHEIUIOZIB
MiJBUIIYBAIM Bpoxaii Bix 1,9 1/ra, abo 6,6 % (Bap. 3)
no 10,8 t/ra, a6o 37,7 % (Bap.8) mopiBHSIHO 3
KOHTpoJeM (6e3 00podkn).

Ha ocHOBI KopensmiiiHOro anamizy BCTa-
HOBJICHUH CHJIBHUIN KOpEIUiHHuHA 3B’ 530K (7 = 0,96)
3a  koepimienta merepmimanii R =0,93  mixk
CEpEIIHBOI0 MAacCOK KOPEHEIUIOZIB Ta BPOXKAMHICTIO
neTpymku copry Irm (puc.).

3a pe3ympTaTaMH TPUPIYHUX  JIOCIiIKCHb
BCTQHOBJICHO, IO 3aCTOCYBaHHs pEryisTopa pOCTy
Biorno0iH crnpusiio 3pOCTaHHIO BMICTY SIKICHHX
MOKa3HUKIB y KOpEHeIUIogax MeTPYIIKH, 30KpeMa
BMICTY CyXOI PEUOBHMHHM, CyMH LYKpiB Ta acKop-
0iHOBOI kHCTOTH (Tabm. 3).

3500 37.00 3900 41,00 43.00

VpoxaiHICTh KOPeHeIUTOMIB MeTPYINKH, T/Ta

Puc. I'paghix kopensyitinoi 3anexcnocmi Migic ypoxcatinicmio
ma cepeoHbOoI0 MACOI0 KOPEHEN00i68 NempyWKU 3a1eNHCHO 6I0 Cnocobie
enecennsi bioenobiny 3a 2018-2020 pp.
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Tabnuys 3

BioxiMiunmii cky1ax KopeHem101iB NeTPYLIKHU 3a/1€5KHO Bifi crnocodiB BHeceHHs1 Bioro0iny
(cepenne 3a 2018-2020 pp.)

Cyxa peyoBUHa,

Bapiant o
()

Ackop0OiHoBa
kuciora, Mr/100
r

Hirparn,

Cyma nykpis,
0 MI/KT

)

1. Kontposns — 6e3 00pobku 21,2

3,8 35,4 192

2. O6poOka HaCiHHS

BiornoGisom (0,5 1/r) 21.8

4,0 37,6 157

3. [To3akopeHeBe IiHKUBICHHS
Biorno6inom (0,5 /1) y ¢asi 3-x
JIUCTKIB

21,6

4,1 36,9 141

4. O6poOKa HaCiHHS
Biorno6inom (0,5 1/T) + y da3i 3-
X JIUCTKIB

22,1

4,3 40,5 163

5. Ilo3akopeHeBe IiHKUBICHHS
Biorno6inom (0,5 11/T) y 1Ba
ctpok (20.07-20.08) B mepion
IHTEHCHBHOT'O HAPOCTAHHS MacH
KOPCHEILIOIB

22,9

4.4 43,4 149

6. O0poOKa HaCIHHS
Biorno6inom (0,5 n/T) +
M03aKOPEHEBE i PKUBIICHHS Y
JIBa CTPOKH

23,7

4,9 47,1 138

7. Ilo3akopeHeBe IiHKUBIICHHS
Biorno6inom (0,5 n/T) y TpH
CTPOKH

23,3

4,5 44,8 153

8. O0pobOKka HaciHHA
Biorno6inom (0,5 n/T) +
M03aKOPEHEBE i PKUBIICHHS Y

TPH CTPOKHU

23,9

4,8 48,3 135

HIP, o5 0,97

0,35 1,48 6,11

Tak, BMICT CyXHX pPEYOBHH Y KOpEHEILIOJax
nmeTpymkd 3MmiHoBaBcs Bim 21,8 % 3a  00poOku
HaciHHs biormo6inom (0,5 n/T) mo 23,9% - 3a
00poOku HaciHHA biormo6inom (0,5 /) + mo3zako-
pCHEBE MDKUBIEHHSA Y TpU CTPOKU. Bucokuii BMicT
cyxux pedoBuH (23,7 T1a 23,3 %) croocrepiranu 3a
no3axkopeHeBoro mimkuBieHHs biormobinom (0,5 /1) y
JIBa CTPOKHM B TIEpioJ] IHTEHCHBHOTO HApPOCTaHHS MacH
KOpEHEIJIoNiB Ta oOpoOKku HaciHHS —biornobGiHom
(0,5 n/t) + mo3akopeHeBe MiPKUBIICHHS y IBA CTPOKH.

Haii0inpmmit BMicT cymu 1ykpis (4,8 Ta 4,9 %)
y KOpEeHeIIoax MeTpyIlKd BUABJIEHO Y 8-My Ta 6-My
BapiaHTax mociiny. Ha konTpomi (6e3 00poOku) BMiCT
3arajbpHOrO IyKpy OyB HaliMeHIUM — 3,8 %.

BaxTuBUM MOKa3HUKOM SIKOCTI IMPOAYKIIi meT-
PYUIKH € BMICT acKOpOiHOBOT KucCiIOTH. HaiOinbuimii
ii Bmict (48,3 Mr/100T) y KOpeHemIoAax KyJIbTypH
croctepirasii  3a 00poOku HaciHHSA biormoGiHoM
(0,5 51/T) + mo3aKOpeHeBe MiHKUBICHHS Y TPH CTPOKH,
10 OiIbIle MOPiBHAHO 3 KOHTposieM Ha 12,9 mr/100 r.

Y mOpoBeOeHUX eKCIEPUMEHTANbHUX JIOCHi-
JDKCHHSAX BHABJICHO TEHICHIIIO 1O 3MCHIICHHS KOH-
LEeHTpalii HITpaTiB y KOpPEHEIUIoJaxX MHEeTPYIIKH 3i
30UIBIIEHHSIM KITBKOCTI OOpOOOK pOCIHH peryis-
TopoM pocTy biorno6in. HaiiGinpmmii BMiCT HiTpaT-
HOT'O a30Ty B KOPEHEIUIOAAX TMETPYIIKH BHSBJICHO Y
KOHTpOJIbHOMY BapiaHTi (06e3 00poOku) — 192 mr/kr
cupol MacH, IpoTe B yCiX BapiaHTax JOCHiTy BMICT
HiTpaTiB He neperuryBas I'JIK.

BucHoBku. 3i  30UIBIICHHAM  KUTBKOCTI
00poOOK peryasTopoM pocTy biornobiH 3pocranu
BPOXKaifHICTh Ta TOBAPHICTH 1 MOKPAIlyBaJIHUCh SKiCHI
MOKAa3HUKH METPYIIKH KopeHemnigHoi copry Iri. 3a
00poOku HaciHHS neTpymku biormobinom (0,5 /1) +
MI03aKOPEHEBE MI/DKUBJICHHS Y TPU CTPOKH OJEPKAIIH
Halkpamly SKICTb HpPOXYyKIii, BHUCOKYy TOBapHIiCTh
(92 %) Ta HalOLIBLIY BpOXKAHHICTD KOPEHEIUIOIIB —
39,4 /ra, a mpupicT 0 KOHTpoiro (0e3 oOpoOKu)
cranosuB 10,8 1/ra, a6o 37,7 %.
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3asiproxa II. BiuiMB BHXiZIHUX KOMIIOHEHTIB CXpellyBaHHS Ha (opMyBaHHs cesIeKLIiHO-UiHHUX O3HAK Yy
riOpuaHUX HAIIAAKIB KapTOIJIi

[IpoBeneHo HU3KY CXpellyBaHb KapToIuli coptiB 3axiaHa, Bomns, Jlimuna cenekuii JIbBiBcbkoro HYII Ta iHo3eMHHX
copriB Hescbka, Kpaca, sik Mixk co0010, Tak i 3 IepCIEKTUBHUMH IibpuaaMu. Y pe3ynbTaTi OTpUMaHo IiopuaHe Hacinus F1
19 xoMOiHaliil cXpeluryBaHsb.

3 orpumaHoro HaciHug riopuga F1 y 2020-2021 pp. BUPOILIEHO CiSHII KapTOIUI HEPIIOro POKy. Y PO3CaJHUKY
cisHUiB ouiHeHo 19 ribpuaHux nomynsuii Ta BigiOpaHo Halkpamii dopmu. Tak, HalOUIbIY KiJBKICTh CEIEKUIHHO LIIHHUX
¢dopm BuaieHo 3 komOiHanil I'iopux 99/9-13 x 3axigna — 12 wt. [Ipy 1bOMY MeXi NPOLYKTHBHOCTI KOJUBAIHCS BiJ 683
110 2028 r/Ky11 3a JOCHTh BUCOKOI cepeHboi momyrsnii 1152 r/kym st BuaineHux Gopm.

VY cenekuii KapTOILli Ha IiJBHUIIEHY Ta BUCOKY KPOXMAJIMCTICTh Oyib0 NMEpCHEKTUBHUM € CXpellyBaHHA [i0pupg
02/12-18 x 3axigHa. BmicT kpoxMaiio B Oynb0ax cenekIiiHOoi po3caau miel ribpuanoi momyssii csras 20,5 % 3a
cepeHboro 3HaueHHs 16,4 %. Ilinsuinenuii BMicT kpoxmaio B Oynb6ax (19,5 %) BusiBieHo Takox y BinOipHuX cisHUiB F1
koMmOiHaii cxpenryBanns ['iopux 99/9-13 x 3axinHa.

IIpoBeneHMMH JOCIIUKEHHSAMH BCTAHOBJICHO, 110 COPT Bois € XopoumuM BUPOOHMKOM BHCOKONPOAYKTUBHOTO
[IOTOMCTBA, 3aBJJKH BUKOPUCTAHHIO HOro HpHU CXpELIyBaHHI SK MaTEepUHCHKOi, Tak 1 OaTbKiBCbKOi (opM. 3okpema
HaWBHIY MPOAYKTUBHICTH Mayo MOTOMCTBO momyisinii Boms x I'iopua 00/11-3: MakcuManbHE 3HAUCHHS O3HAKH CSIrajo
2286 r/Kym1 npoTH cepeHbonony siniitHoro 1460 r/kymr 1t BOCBMH BHIUICHHX (hOPM.

Crin 3ayBaxuTH, 1o BiniOpani ribpuani poscagu F1 miei momynsauii moeiHyBalud BHUCOKY IPOAYKTHMBHICTH 13
IMiABHUIIEHAM 1 BUCOKMM BMICTOM KpPOXMaJto B Oyinbp0ax Ta iXHIM JIOCTaTHIM po3MipoM. 30Kpema Mexi BMICTY KPOXMaJio B
Oynbbax cranoBunu 14,9-20,5 % 3a cepennboro 3HaueHHs 17,0 %, a cepemHst maca onHiei Oymsbu — 73-225T1 3a
cepeIHbOro 3HauUeHHs 12 1.

BcTaHOoBIEHO, 1O 3aTydaroud 10 CXPELlYBaHHS PaHHbOCTUINIMX 3apyOiXHUX copTiB Kapromli Kpaca (Yexis) i
Heschka (Pociiiceka ®enepaitis), MOXKHa OTpUMATH BHMCOKOSKICHI riOpuani camxanui kapromi F1, ocobmuBo mpu
3anmiIeHH! 3a3HadeHWX copTiB [iOpummom 00/35-7. Tak, i3 ribpumnoi xomoOinawii Hesceka x H.00/35-7 BupineHo
10 riGpuaiB, MeXi NPOAYKTHBHOCTI SKUX KOMMBAIUCS Bix 875 1m0 1822 r/Kymy i3 BUCOKUM CepeHiM 3HaueHHsM 1235 r/kym.
[Ipu oMy MiHIUBICTE BMIiCTY Kpoxmaito Oyna B Mexax 11,4-16,4 % 3a cepenuboro 3HayeHHs 14,2 %. Jlesxi 3 BiniOpaHux
caJUKaHIIIB I1i€i KoMOiHaLiT BUPI3HSINCS BUCOKMM PO3MIpOM ILIOAIB — Bara ojHiei Oyns6u csrana 160 r.

VY xombinawii cxpeuryBanns Kpaca x H.00/35-7 yactoTa BuaUICHHS CeNeKUiifHO IIHHUX (GopmM Oyna Jemio BUIIOK
MOPIBHSHO 3 IONEPEAHbOI0 TiOpUAHOI0 KoMOiHawielo i craHoBwia 17 riOpugHux cisHuiB. IIpu npoMy BpoXkaiHICTb
okpeMux no6ipaux opm csrana 1800 r/kym, BMicT kpoxmaiio — 20,1 %, cepeans maca omHiei 6ynpou — 138 r, KiTbKICTh
X mig Kymem — 1o 22 mrT.

VY mpoueci NpUKIaIHOI CENEKUIHHOI poOOTH 3 KapTOIUICK) BCTAHOBIICHO CEJIEKLIHHY LiHHICTH 17 riOpumHuX
MOMYJISILIH, OTpUMaHuX 3a ydacTio coptiB JIbBiBcbkoro HYII 3axinna, Boms, Jlimuna, iHozemHux coptiB HeBcbka, Kpaca
Ta riopuaiB. BcTaHOBIEHO KOMILIEKCHE MIKCOPTOBE MOXOXKEHHS SK KOMIIOHEHTIB ridpuamsanii. BussieHo BmuB
BUXIJIHUX KOMIIOHEHTIB CXpeEIlyBaHHA Ha ()OPMYBaHHS CEJIEKLIMHO-LIHHUX O3HAK y IIOTOMCTBA IiOpuAiB KapToILli Ta
4acToTy BiOOpY ceneKIiiHO-UiHHuX ¢opM. BiniOpaHo Haiikpamii cisHui ribpuga xaprorut F1 (141 mt.) 3 BUCOKMMHU
[IOKa3HUKAaMH CENEKLiIHHO-I[IHHUX O3HAaK, SIKi € SIKICHOIO CUPOBHHOIO JUIS TOJIAJIBILIOI CENIEKIIHHOI poOOTH.

Ku1104oBi cji0Ba: kapTors, cenekxliis, COpTH, BUXiHI 0aTbKiBChKi popMHU, CXpeLyBaHHs, TiOpUIHE TOTOMCTBO.
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Zaviriukha P. The influence of initial crossbreeding components on the formation of selection-valuable traits
in potato hybrid offspring

A number of crossings of potato varieties Zakhidna, Volia, Lishchyna of the Lviv NEU selection and foreign
varieties Nevska, Krasa were carried out, both with one another and with promising hybrids. As a result, F; hybrid seeds of
19 combinations of crosses were obtained.

Potato seedlings of the first year were grown from the obtained F; hybrid seeds in 2020-2021. In the seedling
nursery, 19 hybrid populations were evaluated and the best forms were selected. Thus, the largest number of selectively
valuable forms was selected from the combination of Hybrid 99/9-13 x Zakhidna — 12 pcs. At the same time, productivity
limits ranged from 683 to 2028 g/bush with a fairly high population average of 1152 g/bush for the selected forms.

In the selection of potatoes for increased and high starchiness of the tubers, the crossbreeding of Hybrid 02/12-18 x
Zakhidna is promising. The starch content in tubers of the selected seedlings of this hybrid population reached 20.5 %,
compared to the average value of 16.4 %. An increased content of starch in the tubers (19.5 %) was also noted in the
selected F, seedlings of the crossing combination of Hybrid 99/9-13 x Zakhidna.

The conducted research established that the Volia variety is a good producer of highly productive offspring due to its
use in crossings of both maternal and paternal forms. In particular, the progeny of the Volia x Hybrid 00/11-3 population
had the highest productivity: the maximum weight of the trait reached 2286 g/bush, compared to the population average of
1460 g/bush for 8 selected forms.

It is noteworthy that the selected F, hybrid seedlings of this population combined high productivity with the
increased and high starch content in the tubers and their sufficient size. In particular, the limits of starch content of tubers
varied between 14.9-20.5 % with an average value of 17.0 %, and the average weight of one tuber was 73-225 g with an
average value of 123 g. Hybrid combinations are also promising in the selection of potatoes for starch content of the Hybrid
00/20-4 x Volia and Volia x Hybrid 02/10-6 — the average starch content in the tubers of the selected seedlings of these
crossing combinations was 16.0 and 17.6 % respectively.

For the use of Lishchyna variety as a mother form in crossings, the hybrid combination of Lishchyna x Hybrid 02/9-
10 is the most qualitative. At the same time, the productivity of the selected hybrid seedlings (16 pieces) ranged from 517 to
2000 g/bush with an average value of 1000 g/bush, the starch content was 10.0-20.5 %, the average was 17.1 %, and the
weight of one tuber - from 45 to 160 g, with an average weight of 88 g.

It has been established that by involving in the crossing of early-ripening foreign potato varieties Krasa (Czech
Republic) and Nevska (Russian Federation) it is possible to obtain high-quality hybrid potato seedlings F;, especially when
the indicated varieties are pollinated with Hybrid 00/35-7. Thus, 10 hybrids were selected from the Nevska x H.00/35-7
hybrid combination, the productivity limits of which ranged from 875 to 1822 g/bush with a high average value of
1235 g/bush. At the same time, the variability of the starch content was in the range of 11.4—-16.4 % with an average value
of 14.2 %. Some of the selected seedlings of this combination were distinguished by high tuber size - the weight of one
tuber was up to 160 g.

In the crossing combination of Krasa x H.00/35-7, the frequency of selection of selection-valuable forms was
slightly higher than in the previous hybrid combination and amounted to 17 hybrid seedlings. At the same time, the
productivity of individual selected forms reached 1800 g/bush, the starch content was 20.1 %, the average weight of one
tuber was 138 g, and their number under the bush was up to 22 pieces.

In the process of applied selection work with potatoes, the selection value of 17 hybrid populations obtained with the
participation of the varieties of the Lviv NEU Zakhidna, Volia, Lyshchyna, foreign varieties Nevska, Krasa and hybrids of
complex intervarietal origin as hybridization components was established. The influence of the initial components of
crossing on the formation of selection-valuable traits in potato hybrid offspring and the frequency of selection of selection-
valuable forms has been established. The selection of the best F, hybrid potato seedlings (141 pcs.) with high parameters of
selection-valuable traits, which constitute high-quality raw material for further selection work, was carried out.

Key words: potatoes, selection, varieties, original parental forms, crossing, hybrid offspring.

ITocTanoBka mpo6JieMu. 3HAYCHHS KapTOILT
SK OJHi€l 13 HEe3aMiHHHUX HPOIOBOIBYUX KYIBTYP
HaceJeHHs IulaHeTH Oes33amepeyne. Tomy minBu-
IIeHHsI 11 BaJIOBOrO0 BHPOOHUIITBA MOCTIMHO B IEHTPI
yBarm sIK MpakTHKiB, Tak 1 Haykosmis [13; 19].
[IpoOnemy BHUpIMIYIOTE PI3HUMH METOIAMH, YTIM
aHaJli3 CY4YacHOTO CTaHy 1 TEHJEHIIH MOAaibIIoro
PO3BUTKY CBITOBOTO KapTOIUIIPCTBA IEPEKOHIMBO
CBIJUNTH, IO BHUCOKHX TIOKA3HHKIB YPOXKANHOCTI
KyJIbTYpU MOXKHA JOCATHYTH CEJCKIIHHUMH MeTo-
JaM{, TOOTO BUBEACHHSIM HAYKOBISIMH 1 BHPOILY-
BaHHSIM TOBAapOBHPOOHHMKAMH HOBHX COpTIB i3

BHCOKHUM T'€HETMYHHMM ITOTEHIIaJIOM HPOIYKTHBHOCTI
[2; 5; 12]. Tox cenmekuis «apyroro xmiday» i Hamami
3aJIMIIAE€TBCS OJHMM i3 TOJOBHMX HAIpsAMIB iHTEH-
cudikanii KapTomIsIpcTBa.

AHaJi3 ocTaHHIX JocaigxeHb i myOaikamiii.
AmHamnizyloud BHUMOTH BHUPOOHHIITBA 10 KapTOILIi,
H. C. Koxymiko, M. M. Caxomiko, II. B. CaBuenko
[14], A. A. Ocunayk [18], I1. . 3aBiptoxa [7] cTBep-
JUKYIOTh, III0 OCHOBHUMH 11 TIOCIONAPCHKUMH O3Ha-
KaMU Il BUPOOHMYMX LijJied € piBeHb BPOKaHHOCTI
KOHKPETHOT'0 COPTY, MOTO CKOPOCTHUTIIICTh, CTIHKICTh
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JI0 XBOpoO, hopMa Ta cMakoBi SIKOCTi Oynb0, BMICT
KPOXMAaJI0, CTYIiHb JIEKKOCTI Oyns0 3a 30epiraHHs
tomo. ToMy came 1i O3HaKM MOBUHHI OyTH y LEHTpi
yBAar" CeJeKI[ioHepiB.

VY mpoueci BeAeHHS OaraTopiuHOi MPHKIATHOL
cenekuiiHoi pobotn 3 kapromiero M. [I. ['oHuapoB
[3], A. A. Ocumuyk [17], I1. J1. 3aBiproxa, JI. A. Inb-
gyyK, P. B. mpuyk [6] Ta iH. KOHCTaTyIOTbh, IO Ha il
pe3yIbTaTUBHICT, Ta ©()EKTUBHICTh BILJIMBAE€ HHU3KA
pisHEX (axTopiB. 30KpemMa HasSBHICTh SKICHOTO
BHXIJTHOTO MaTepiaily, IpaBUIbHUIN Mif0ip 6aThKiBCh-
KMX TMap Juid CXpellyBaHHA, METON BimOopy
Halkpamux TiOpuAiB A MONANbBINOI CeJIeKIiHOT
poOOTH i3 HUMH, YMOBH 1 TEXHOJIOTisl BUPOILYBAHHS
riépuis TOIIO.

CydacHa cemlekuis KapTOIUli BHUKOPHCTOBYE
HU3KY KpUTEpiiB om0 Mmigdopy BHXITHUX O0aTh-
KiBCBKUX (DOpPM SIK KOMIIOHEHTIB CXpEIIyBaHHS 3a
CTBOpEHHsI HOBUX COpTiB miei kyiasTypu [10; 11].
BinpnricTs cenexiionepiB BBaXae, 110 sl OTPUMAaHHS
SIKICHOTO TIEpEeJICENEKI[IHOrO MaTepialy BHpIlIalb-
HUM y Hig0opi BHUXITHUX OaThKiBCBKUX (hopMm s
ribpunuzanii € He TUIBKH pPiBeHb (EHOTHIIOBOTO
IposSBY B HHUX TOCHOJApCHKO-IIIHHUX O3HAK, a i
BHCOKA 3arajibHa KOMOIHAIliiiHA 3JaTHICTh KOMIIO-
HEHTIB cxpeuryBaHHA [3; 9]. OkpiM TOro, BaXJIHMBE i
MicCIle KOMIIOHEHTIB CXpCIIyBaHHS y OaThKiBCBKiil
mapi — Ky (opMy BHUKOPHCTaTH SK MAaTCpHHCBHKY,
SIKY — SIK 3aIMIIOBavYa. 3HAYYIIICTh OCTAHHBOTO 1 HOTO
BIUIMB Ha SIKICTh TiOpUIHMX HAINAIKIB MEPEKOHIINBO
JOBOJUTH HH3Ka OaraTOpiyHUX JOCHiIKeHb 13
PELUIPOKHUX (MPSMUX 1 3BOPOTHHX) CXpELIyBaHb
Kapromui, mnpoBeaeHux A. A. Ocumuykom [16],
I1. J1. 3aBiproxoro [8] Ta IHIIMMH aBTOPAMH.

JOIiTBHO 3ayBakKUTH, IO YHIKAJIBHICTIO Kap-
TOILTI B CETIEKI[IHHOMY TUIaHi € Te, 10 TOCHOAapChKO-
LiHHI OpMH MOXXHA BinOMpaTH yXe cepel TiOpuaiB
F, 3 icTHHHOTO HACiHHS, OCKIJIbKY MOAAJIbIIE PO3MHO-
KEHHS BigiOpaHUX KJIOHIB BiIOYBA€ThCS JIMIIE Bere-
TaTUBHUM CIIOCOOOM, 1 BKa3aHi O3HAKH 30€piraroThCs
y mporeci penponykyBaHHs. Taka OionoriuHa oco0-
JUBICTh  KapTOIJi, Ha MOyMKY CeleKI[iOHepiB-
MPaKTHUKIB, T03BOJISE MIATPUMYBATH JOCTaTHIN pPiBEHb
TeTEPO3UCHOCTI KOHKPETHOI'O TEHOTUIy 3a TIOCIO-
JapChbKO-IIIHHUMU o3HaKamu [4; 9; 18].

IlocranoBka 3aBaanHs. Hamie 3aBgaHHs —
oTpUMaTH TiOpuaHe HACIHHS Bl CXpEUlyBaHHS
BITYM3HAHUX 1 3apyOLKHHX COPTIB KapTOIUIi SIK
BHUXIZIHUX OaThKIBCHKUX KOMIIOHEHTIB 1 BUPOCTHUTH 3
HbOrO cisHII F; 3romoM i3 pi3HUX TiOPUAHUX TMOMY-
JAmid  cisHLIB mepenbadeHo Bindip —cenekuiitHo-
miHHUX ¢opM, aHami3 BigiOpaHoro wmatepiany 3a
napaMeTpaMy IIHHUX O10JIOTIYHHMX 1 TOCTIOAAPCHKUX

O3HAaK Ta BBEJCHHS BimiOpaHux ribpumis 10 moO-
JANbIIO] CEeNeKIIHHOI MPOPOOKM 3riTHO 31 CXEMOIO
CeNeKIii KapToIi.

Buxiaan ocHoBHoro marepiaay. Y 2019 p.
MpOBEIeHa HU3KA CXpEIlyBaHb BITUM3HSIHUX COPTIB
kaptorun 3axigHa, Boms, Jlimuua cenekuii JIbBiBCh-
koro HVYII, 3apy6ixkaux copriB Hescbka, Kpaca sx
MK c000I0, TaK 1 3 MEPCHEKTUBHUMHM TiOpugamMu y
Takux komoOiHaminx: 1".00/20-4 x 3axigua, 1".02/10-11
x 3axigma, 1.02/12-18 x 3axigma, 1.99/9-13 x
BaxigHa, 3axigHa X 1.94/89-6, Boms x I1.02/10-6,
Bons x I.00/11-3, Bomnst x I.99/17-16, I.99/17-16 %
Bons, Boms x I.99/17-16, I.00/20-4 x Boms,
Bonorpaii x Boms, Jlimmua x 17.02/105-42, Jlinmmaa X
.99/17-16, Jlimmaa x 1.02/9-10, TI.00/35-7 X
Hescrka, Hechka x 1.00/35-7, Kpaca x I.00/35-7,
Kpaca x I".00/35-7.

3 oxepxaHoro riopuanoro Haciaas F; y 2020—
2021 pp. BUPOIIIEHI CisHIT KapTOILIi MEPIIoro poky. ¥
pO3CaZHUKy CiSHIIB oLiHeHO 17 ribpugHux ImoIy-
TSN 3TiAHO 3 METOAMKOIO JOCHTIKeHb, TPUIHSATONO
i kapromi [15]. Topuani cisHii (o 50—80 mT.
KOKHOI TOMYJIAIi]) BUPOIIYBAJIN 3a TUIOMII KUBJICHHS
pociuH 70%70 cM. YTIpOAOBXK BEreTaliitHOro nepiomay
BHBYQIM CISHIII 3a HU3KOK OIOJIOTIYHUX 1 CeleK-
IHHO-I[IHHUX O3HaK. 3roJoM 3a 30MpaHHs BiAOUpaIH
okpeMi TiOpuaHi GopMH I TOJANBIIOI CeIeKIiHOT
poboTH. ArpoTexHiKa BHPOIIYBAHHS CISHLIB —
TUIIOBA JJIs1 BUPOIIYBAHHS KapTOILTi y 30H1 3aXiTHOrO
Jlicocreny Ykpainu.

Pe3yabTatu gociaigxennb. Sk cBimuaTh maHi
Taby. 1, 3 TIOpUIHUX MOMyJALiil cisHUiB Kaprorm F)
32 y4acTi y CXpellyBaHHSAX COpTy 3axifHa sK
MaTepuHChKOi (OpMHU 1 3amuiroBaya HaAKOLIBITY
KUTBKICTh CeNEKLiHHO I[iHHUX ¢GopM BimgiOpaHo 3
kom6inanii [16pun 99/9-13 x 3aximna — 12 mr. [pu
[BOMY JIIMITH IPOAYKTHBHOCTI KOJHBAIIHCI y MEXax
683-2028 r/kymr 32 JOCHTh BHCOKOI CepeaHbOl
momyssiii — 1152 r/kym st Bimibpanux dopm. 3a
BUKOpDHCTaHHS COpTy 3aximHa SK 3aliioBada 3
IHIIUMH MaTEpPUHCHKUMHU (OpMaMH BiH IPOSBIISIE
cnenn¢piyHy KOMOIHAIifiHy 3HaTHICTP 3a O3HAKOIO
MPOAYKTUBHOCTI, TOX TiOpUAHI HAIIAJIKH BiI3HAa-
YalOThCSl 3HAYHO HIDKYOI IMPOAYKTHBHICTIO, IO
0cOOJIMBO TOMITHO y KOMOiHalii CXpenryBaHHS
I'6pux 02/10-11 x 3axinHa.

VY cenexiii KapTOmyIi Ha MiABHUILEHY 1 BUCOKY
KPOXMAJIUCTICTh Oynp0 MEPCHEKTHUBHUM € CXpEIly-
BauHs [16pux 02/12-18 x 3aximHa. YMiCT KpoXMaro
y OynpOax BimiOpaHux cisHIIB 1€l  TiOpumHOI
nomyJsnii gocsraB 20,5 % 3a cepeHbOro 3HAYCHHS
16,4 %. IlinBumeHnM ymicToM Kpoxmaiko y Oynbbax
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(19,5 %) Bim3Hawamucst Tako BimiOpani cisHIi F
koMOiHanii cxpemyBanns I'iopun 99/9-13 x 3axinHa.
l6puani Ham@anmku Liel MOMyAMil BiI3HAYANNCS
TaKOX 1 37aTHICTIO 10 (OpMyBaHHS KPYNHUX Oynb0:
JMITH MIHIMBOCTI (po3Max BapilOBaHHS) BKa3aHOI
O3HaKu KonuBaiucsa y Mexax 65—141 r 3a cepenaporo
3Ha4YeHHs MacH ofHiel Oynpou 102 r.

lomo ximpkocTi copMoBaHUX OynbO CisH-
usMd  Kaprormai Fj, To OumbLIicT cenekiioHepiB
BBaXXae€, MI0 OpIEHTYBAaTHCSA Ha aOCONIOTHE 3HAYCHHS
Takoi O3HaKW Yy TiOpUAiB 3 ICTHHHOTO HACiHHA,

BPaxoOBYIOUH crenniky iXx po3MHOXEHHsI, HE BapTo, a
OCHOBHI BiZI0OpH 3a TaKOK O3HAKOK JOLLUIBHO
MPOBOAUTH 3a MEPUIOro OyIr00BOrO PO3MHOKEHHS
CISHIIIB, Ha IO BKa3ylThb BiJIOMI CeleKIliOHEepH-
kaptoruisipi M. JI. ['ondapos [3], A. A. Ocunuyk [17],
I1. J1. 3aBiproxa, JI. A. lnpuyk, P. B. Inpuyk [6].

IIpoBeneHUMHU OCTiIKEHHSAMH BCTaHOBIICHO,
o0 XOpomuM (OpMyBaueM BHCOKONPOAYKTHBHUX
HalaJkiB € copT Bons 3a 3amydyeHHs Horo y cxpe-
IIyBaHHA SK MAaTEpHHCHKOI (pOpPMH, TaK 1 3amMIIIOBayda
(Tabmn. 2).

Tabnuys 1

I'ocnonapcbka xapakTepucTHKA celleKIiiiHO-HiHHUX (popM, BigiOpaHuX y ripuaHux nonyasuisax cissHuis
kaptonJi Fy 3a yyacTi y cxpemyBaHHsx copTy 3axigHa sik MaTepuHCbKOI ¢opMmu i 3anuiaroBaya, 2020 p.

. . VYwmicr K-1p
Binibpano Cep.
. . Iponyxk- KpOX- Oyn0
Komb6inaris cxpenryBaHHs ribpu- . Maca .
) TUBHICTb, T/KYIII Malo, y KyIIIi,
JiB, IIT. o Oynsou, T
% IIT.
I'.00/20-4 x 3axinHa 2 987 16,4 90 11,0
Po3max BapiroBaHHSA min-max 887-1087 16,0-16,8 88104 10-12
I.02/10-11 x 3axinna | 4 781 14,3 66 11,8
Po3max BapiroBaHHSA min-max 437-1000 13,9-15,2 40-89 11-13
I'.02/12-18 x 3axignHa | 10 862 16,4 72 12,0
Po3max BapiroBaHHSA min-max 571-1167 12,4-20,5 40-100 10-15
I'.99/9-13 x 3axigna | 12 1152 15,7 102 11,5
Po3max BapiroBaHHSA min-max 683-2028 9,5-19,5 65-141 8-15
3axigHa x 1'.94/89-6 | 2 1112 16,9 122 9,1
Po3max BapiroBaHHSA min-max 925-1300 16,4-17,4 113-137 7-12
Tabnuys 2

T'ocnogapchka XapakTepuCTHKA celeKIiitHO-IIHHUX dopm,
BiniOpaHux y riopuaHux nomyJsinisix cissHuiB kapromii F; 3a yyacrtio y cxpeuryBaHHsx copty Boss
sIKk MaTepuHChKOI opMmu i 3anuaoBaya, 2020 p.

Biniopano IIponyx- YMicT Kpox- Cep. 6K-TB6
KomoGinaris cxpenryBaHHs ribpu- TUBHICTb, Mario, Maca YIBD
B, IIT. /Ky % Oyns0u, T y Ingl’
Bomns x I.02/10-6 7 869 16,0 74 11,8
Po3max BapiroBaHHsS min-max 578-1343 13,4-18,4 64-117 9-15
Bons x I.00/11-3 | 8 1460 17,0 123 11,9
Po3max BapiroBaHHSA min-max 914-2286 14,9-20,5 73-225 8-14
Bomns x .99/17-16 | 10 859 12,1 86 10,0
Po3max BapiroBaHHSA min-max 444-1400 10,4-14,4 44-140 8-12
I'.99/17-16 x Bons | 17 791 14,3 66 12
Po3max BapiroBaHHsS min-max 300-1650 10,9-22.4 30-131 10-15
Bomns x I.99/17-16 | 10 859 12,1 86 10,0
Po3max BapiroBaHHSA min-max 444-1400 10,4-14,4 44-140 8-12
I'.00/20-4 x Bonst | 4 1202 17,6 101 11,9
Po3max BapiroBaHHsS min-max 556-1500 15,4-18,4 56-125 10-15
Bogorpait xBomst | 4 767 14,7 83 9,2
Po3max BapiroBaHHsS min-max 643-1050 13,4-16,4 71-117 9-10
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Tak, 3a JaHMMH JOCHiIKEHb, HAUBHUILY MpPO-
JYKTHBHICTH TIOKa3aJl0 IOTOMCTBO TMomyJisiii Boms x
I'6pux 00/11-3. IIpu ipOMy MakcHUMallbHE 3HAYCHHS
O3HaKM JocArno 2286 /Ky, 3a CepelHbOi MOIyJs-
uiHoi 1460 r/Ky1I A7 BocbMU Bifibpanux Gopm.

[TosuTtuBHO, 1m0 BimiOpaHi TiOpuaHi cisHmi F,
i€l momyssinii MoeTHyBand BHCOKY NPOAYKTHBHICTD
13 MIJBUIICHUM 1 BUCOKUM YMICTOM KpPOXMAJIO Y
Oynp0ax i JOCTAaTHBOIO iX KPYHHICTIO. 30KpeMa JIiMIiTH
KPOXMaJIHUCTOCTI Oyiap0 KomuBamucs y Mexkax 14,9—
20,5 % 3a cepennboro 3HaueHHa 17,0 %, a cepenHboi
Macu oxHiei Oyms0m — 73-225T 3a CepeaHbOro
3HayeHHs 123 1. [lepcmeKTUBHMMH y  CeNeKIii
KapTOIUTI Ha KPOXMAJHMCTICTh € TiOpuaHI KOoMOiHamii
Iopun 00/20-4 x Bons i Bons x Topug 02/10-6 —
cepenHiil ymicT Kpoxmanmio y Oynb0ax BimiOpaHux
CifHIIB IMX KOMOiHaIiil cXpellyBaHb CTaHOBUB
Bigmosigao 16,01 17,6 %.

Amnamizyroun aOCONIOTHI 3HA4YECHHS IUIIOC-
BapiaHTIB CEJEeKUIHHO-IIIHHUX O3HaK y BiAiOpaHHUX
HAIIAAKIB PELUIPOKHOI0 CXpPEIIyBaHHA 3a Y4YacTi

copty Bomst 1 I'iopuna 99/17-16, BHCHOBKyeEMO, IO
copr Boms y cxpemyBaHHSX (IS OJepKaHHS
SIKICHIIINX riépumHUX HaIIaJIKiB) JOLIIBHO
BHKOPHCTOBYBATHU SIK 3aIIUIIOBAYa, 1 MEHILIOI MipOI0
— MatepuHchkoi ¢opmu. HaBmaku, 3 ribpumamu
02/10-6 1 00/11-3 OGimpm sAkicHiI TiOpUIHI HAIAJIKA
(GopMyIOTbCS 32 BHKOPUCTAaHHS copTy Bomst sk
MaTepuHChKoi ¢dopmu. ToOTO BiH Big3HAYAETHCS
cnenudigHor KOMOIHAIIHHOW 3[aTHICTIO, 1 SAKICTh
riOpuIHUX HalaJIKiB BU3HAYAETHCS TCHOTHITIYHUMHU
0COOJIMBOCTSAMHU JIPYTOr0 KOMIIOHEHTa TiOpuam3ariii.
o ocobnuBicTs copTy Bomst moTpiOHO BpaxoBYBaTH
3a CKJIQJaHHS CXeMH Tribpuausamii SIK Ba)JIHMBOTO
eranry (opMyBaHHS SIKICHOTO BHUXIJHOTO IIepejce-
JIEKIIHOTO MaTepiamy.

AHani3 ceneKiHHO-IIIHHNX 03HaK y TiOpHIHUX
cisHIiB KapTomii F; onepkaHuX 3a ydacTi y cxpe-
IIyBaHHAX copTy JlimumHa sk MaTepuHCBKOI (hopmH,
MiATBEPIXKYIOTh BaXIJIMBICTh JPYrOro KOMIIOHEHTa Y
0aTBKIBCBHKIM mHapi A7l OTpUMAaHHA SIKICHUX TiOpun-
HUX HamaJkis (Tadm. 3).

Tabnuys 3

I'ocnonapcbka xapakTepucTHKA celleKliiiHO-HiHHUX (popM, BiniOpaHux

y riopuaHux nonyJsinisix cisHuis kapromnii F; 3a yyacri y cxpemyBannsx copty Jlimuna
sIK MaTepuHcbKoI popmu, 2020 p.

Binio- . K-18
IIponyx- YMicT Kpox- Cep.
L paHo . Oyn0
Kom0iHarttis cxperiyBaHHs . THBHICTb, Malo, Maca .
riGpu- /K % Oynn0u, T y Ky,
IiB, IIIT. yi ? y ’ IIT.
Jlimuaa x I.02/105-42 1 700 16,4 47 15
Jlinuaa xXI".99/17-16 8 910 17,1 78 11,6
Po3max BapiroBanHs min-max | 600—1429 13,9-19,5 46-120 9-15
Jlinuaa % I.02/9-10 16 1000 17,1 88 11,3
Po3max BapiroBaHHSA min-max 517-2000 10,0-20,5 45-160 8-15
Tabnuys 4

T'ocnogapcska XxapakTepucTHKA celeKIiitHO-IIHHUX dopm,
Bifi0paHux y riopuaHux nomyJsinisix cisHuiB kapronai F; 3a yuyacri y expeuryBaHHsix 3apy0ixkHuX

paHHbocTUruX coptiB HeBcbka i Kpaca, 2020 p.

Binibpano Iponyxk- YMmicT Kpox- Cep. 6K-TB6
KomoGinaris cxpenryBanHs ribpu- TUBHICTb, Mario, Maca YIBD
- 0 y Ky,
B, IIT. /Ky % Oyns0u, T T
I".00/35-7 x HeBcbka 1 1060 15,4 71 15
Hescpka x I".00/35-7 10 1235 14,2 95 13,0
lim 875-1822 11,4-16,4 77-160 8-20
Kpaca x I".00/35-7 | 17 1057 15,8 86 12,3
lim 556-1800 9,1-20,1 58-138 9-22
Kpaca x I".99/17-16 | 2 1085 13,3 98 11,0
lim 986—1185 12,4-14,1 98-99 10-12
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OTxe, HaMOUIBII AKiCHOIO € TibpuaHa KOMOi-
HaIlist cxpeuryBanHs copry Jlimuna 3 ['opunom 02/9-
10 3a BHUKOpUCTaHHS OCTAHHBOI'O SK 3allMJIIOBaya.
[Ipu npoMy HPOAYKTHBHICTH BigiOpaHUX TiOpHIHHUX
cisuis (16 mr.) KomuBamaca y Mexkax S17-
2000 r/kynr 3a cepemnboro 3HadeHHs 1000 r/kym,
ymict kpoxmairo — 10,0-20,5 %, cepenHiii OKa3HUK —
17,1 %, a maca oaniei Oyns0m — Big 45 mo 160 T 3a
CepeHbOro 3HaueHHs 88 T.

3a BUKOPUCTAHHS IHIIMX 3alMIIOBAYIB COPTY
JlimmHa AkicTh TIOpUIHUX HAIIAJKIB SK CEIEeKIIHHO-
iHHUX (OPM 3HAYHO HIDKYA, OCOOJIMBO 3 TiOpHAOM
02/105-42. I3 BkaszaHoi ribpuaHoi MOmMyNAIil MU Bi-
nibpany Jnuie OIWH CisHEIb 13 CEepPelHBOI TPO-
nyktuBHicTIO 700 T/Ky11 1 HEKpyIHUMH Oynb0aMu — B
cepeauboMy 47T oxaniei Oynpbu. ToOTO BKaszaHa
KOMOiHAIlig CXpENIyBaHHS MAaJONEPCIeKTUBHA Y
CENIeKIITHOMY BiJJHOILICHHI.

Bcranosineno, 1o, 3amy4aoyl y CXpenryBaHHs
paHHBOCTHINI 3apyObkHI coptm Kapromt Kpaca
(Uexist) i HeBcbka (P®), MoxHa OTpUMAaTH SKiCHI
ribpunHi cisHmi kaprorm Fy, ocobmmBo, gkmio i
coprtu 3amwmoBati ['i6pumom 00/35-7. Ilapamerpu
CEeNIeKIIMHO IIHHMX O3HaK Yy BixiOpanux ¢opm
HaBeZIeHi y Tabd. 4.

MK cBigUaTh HaBeJeHI JaHi, 3 TIOPUIHOI KOM-
6inarnii Heceka x I'.00/35-7 BiniOpano 10 riGpunis,
JMITH TPOAYKTUBHOCTI SIKUX KOJIUBAIUCS y MEXax
875—1822 r/ky1i 3a BUCOKOT'O CEPeTHHOT'0 3HAUCHHS —
1235 r/xkym. Ilpu 11pOMy MIiHJIHBICTE YMICTY KpOX-
Mamro Oyma B mexax 11,4-16,4 % 3a cepemHboro
3HaueHHs 14,2 %. Oxpemi BifiOpaHi CisHII Ii€] KOM-
OiHalii MajgM BHCOKY KpYHHICTH Oynp0d — Macoro
onHiel Oynsom 70 160 T.

[lomo Bukopucranua 3anwmoBada 1.00/35-7 3
HIIIOI0 MAaTepUHCHKOI0 (OPMOI0 — PAaHHBOCTUIIIHM
coproMm Kpaca, gacToTa Bimbopy ceneKIiifHO-IiHHUX
¢dbopMm y il komOiHamii cxpelryBaHHs Oyna Jaemio
BHIIOI0, HIK y TomnepenHiil ribpuaHiii komOiHarii i
cTaHoBmia 17 ribpugHux cisHIiB. Tak, IpOXyKTUB-
HICTh OKpEeMHUX BinliOpaHux ¢opm csrana 1800 r/kym,
ymicT kpoxmamio — 20,1 %, cepemHs Maca oxHiel
Oynme0u — 138 T, a iX KUIBKICTh MiA KymeM — J0
22 mtyK. Inmi ribpuaHi komOiHAIil cXpenryBaHHS
BiJI3HAYAIIUCS MEHIIOK YacTOTOK BiAOOpY cenek-
HiHHO-IIHHUX (OpM, TapaMeTpH T'OCHOAAPCHKUX
O3HaK AKHMX OynM IOCTOBIpHO HIDKYi, HIX Yy HaBe-
JICHUX BUILE.

BucHoBkm
1. YV mporieci MpUKIIaHOI CeNeKIIHHOT poOOTH
3 KapTOIUICI0 BCTAHOBJICHA CeEJeKIliiiHa I[iHHICTH 17
riOpuAHUX MOMYJIILiH, OTPHMAaHUX 3a Y4acTi COPTiB
cenexuii JIsBiBcbkoro HYTI 3axinna, Boms, Jlinquna,

3apyOixxkHux coptiB Hechka (Pociiicbka denepartis),
Kpaca (Yexist) 1 riOpuaiB CKJIQIHOTO MIXCOPTOBOTO
MTOXOJ[)KEHHS K KOMIIOHEHTIB TiOpuan3airii.

2. BcraHoBieHMH BIUIMB BHUXITHUX KOMIIO-
HEHTIB CXpeUlyBaHHS Ha (POpMyBaHHS CeENEKLiiHO-
IHHUX O3HaK Yy TIOpUAHUX HAIAAKIB KapTOILTI.

3. Yactota Binbopy cenekiiitHo-IiHHUX (hopM
y TiOpUIHMX MOMYJILIAX KapTOIUIi BHU3HAYAETHCS
TeHOTHIIOBUMHU OCOOJIMBOCTSAMHU BUXIIHUX (OPM JUIS
CXpellyBaHHsI Ta iX MicuieM y OaTbKiBChKii mapi.

4. BigiOpano Haiikpamyi riopugHi —CcisHII
kapromni F; (141 mT.) 3 BHCOKMMH MapameTpaMH
CENIeKIIMHO-IIIHHUX O3HAaK, SKi YTBOPIOIOTH SKiCHHI
BUXIZJHUHA MaTepiall JUIsi TOAANBIIOl CeNeKIiiHOi
MPOPOOKH.
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Panasiuk R. Breeds of ukrainian selection and their productivity in the conditions of Western Forest Steppe

This article covers the list of precocious soybean varieties (Ukrainian Selection) for the purpose of studying them in
the conditions of Western Forest-Steppe zone of Ukraine. The research was conducted during 2017-2020 at the
experimental field of Crop Production Technology Department of the Lviv National Environmental University.

In these studies, the following soybean varieties were used, namely Ustia, Khvylia, Muza, Arnica, Vilshanka,
Siverka, Suziria, Vyshyvanka, originated by the Institute of NSC «Agriculture of the National Academy of Sciences». These
varieties belong to the early-germinating group that means their growing season ranges from 83 to 107 days, and they are
also characterized by increased resistance to damage by the most common diseases, bean cracking and grain shedding.
Considering their early harvest dates, the researched varieties can be used as a precursor for winter crops, and are suitable
for harvest crops (Siverka variety).

Ustia variety was entered into the Register of Varieties of Ukraine in 2002. Precocious. Weight of 1000 seeds is
155-160 g. The seeds contain 41-42 % protein and 19-20 % oil. Muza variety is in the State Register since 2015, bred by
the method of repeated individual selection from Yug-30/Ustia hybrid generations. The weight of 1000 seeds is 235-245 g.
The seeds contain 41-42 % protein and 20-21 % fat. Arnica variety was entered in the State Register in 2016, bred by the
method of individual selection from the combination of crossing two early and productive lines 242 and 427. The weight of
1000 seeds is 155-160 g, seeds contain 40-42 % protein and 20-21 % fat. Khvylia variety is in the State Register since
2013, bred by the method of individual selection from the L.364/Cherniatka hybrid population. The weight of 1000 seeds is
158-162 g. The seeds contain 40—42 % protein and 21-22 % fat. The Vilshanka variety is in the State Register since 2011,
bred by the method of repeated individual selection from the hybrid L.955/Cherniatka. The weight of 1000 seeds is 240—
250 g. The seeds contain 41-42 % protein and 21-22 % fat; Siverka variety is in the State Register since 2013, bred by the
method of individual selection from the Yug-30/Ustia hybrid population. The weight of 1000 seeds is 170-175 g. The seeds
contain 41-42 % protein and 20-21 % fat; Vyshyvanka variety is in the State Register since 2019. The weight of 1000
seeds is 144-183 g. The seeds contain 38-39 % protein and 22-23 % fat; the Suziria variety is medium-ripe, entered into
the State Register of plant varieties being suitable for distribution in Ukraine since 2011 in the Forest Steppe and Polissia
zones. The weight of 1000 seeds is 220240 g. The seeds contain 42—43 % protein and 20-21 % fat.

Key words: breed, soybean, productivity, harvesting, quality indicators.

IManaciok P. IIpoaykTHBHICTL HOBHX COPTIB coi YKpaiHchKoi cesexuii B 30Hi 3axigHoro Jlicocteny Ykpainu

BucBiTieHo nepernik CKOpOCTUIIIUX COPTIB €Ol (YKpaiHChKOI ceneKllii) Juls BUBYEHHS iX B YMOBaxX 30HU 3aXiZHOro
Jlicocreny Ykpainu. Jocmimkenns nposoaunu Brponoxk 2017-2020 pp. Ha gociiiHoMy moii kadeapu TeXHOIOorii y
pocIuHHUNTBI JIbBIBCHKOTO HAIllOHAJIBHOIO YHIBEPCUTETY HPUPOAOKOPUCTYBAHHS.

VY nocniJpKeHHSIX BUKOPUCTaHO copTu coi: Yers, XBuis, My3a, ApHika, Binsmanka, Cisepka, Cy3zip’s, BumnBanka
— ycranoBa-opurinatop HHI[ «Iactutyr 3emiuepobctBa HAAHVY». Coptu Hanmexarb JO CKOPOCTUIVIOl I'pymH — iXHid
BereTaliiHuii mepion konuBaeTbcs Bin 83 no 107 ai6, a TakoK XapakTepHMH MiJBHMIIECHOI CTIHKICTIO O ypa)KeHHs
HaMOUIbII NMOMIKMPEHUMH XBOpOOaMM, PO3TPiCKyBaHHS 000iB 1 ocumaHHs 3epHa. JlocmipKyBaHi COPTH, BPaxOBYIOUHM iXHi
paHHi TepMiHU 30MpaHHS, MOXKHA BUKOPHCTOBYBATH SIK IOMEPEAHUK IS O3UMUX KYIBTYP, BOHHM NPUIATHI JUIS NOKHUBHUX
nociBiB (copt CiBepka).

Yera — 3anecenuii 10 Peectpy copriB Ykpainu y 2002 poui. Cxopocturuii. Maca 1000 HacinuH — 155-160 1. Y
HaciHHi Mictuthes 41-42 % 6inka i1 19-20 % onii. Copt My3a — y JlepxkaBHomy peectpi 3 2015 poky, BUBEICHUI METOJOM
6araTopa3oBoro iHIUBIIyaIbHOrO 1000pY 3 riopuaHKX MoKoIiHb FOr-30/Yetst. Maca 1000 Haciaun — 235-245 r. YV HaciHHi
Mmictutecst 4142 % mnporeiny i1 20-21 % xupy. Copr Apnika — BHecenuit no [lepxaBHoro peectpy y 2016 poui,
BUBEJICHUH METOAOM 1HAMBIAYaIbHOIO J0OOpY 3 KOMOiHALi Bil CXpEIlyBaHHs JBOX CKOPOCTUINIUX 1 MPOLYKTUBHUX JIiHIH
242 1 427. Maca 1000 Hacinus — 155-160 r, y Hacinni mictutbhes 40-42 % nporeiny 1 20-21 % >xupy. Copt XBHist — y
JepxaBHoMy peectpi 3 2013 poky, BUBEICHHH METOIOM IHIMBIAyaIbHOr0 1000py 3 riopuanoi nomysiuii J1.364/YepHaTka.
Maca 1000 Hacinun — 158-162r. ¥V HacinHi Mictutbes 4042 % mnporeiny i 21-22 % xupy. Copt Biabmanka — y
HepxaBHomy peectpi 3 2011 poky, BuBeneHMH MeTOAOM 0aratopa3oBOro iHAMBIAYaJIbHOTO J000pYy 3 TriOpuzaa
J1.955/Yepnstka. Maca 1000 Hacinme — 240-250r. YV HaciHHi mictutbes 41-42 % mnporeiny i 21-22 % xupy; copt
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Cisepka — y JlepsxaBHoMy peectpi 3 2013 poky. Buenenuii MeTonoM iHAuBinyalbHOro 1000py 3 riOpUAHOI MOyl
IOr-30/Ycrs. Maca 1000 Hacimme — 170-175r. Y Hacinui Mictutees 41-42 % mnporeiny i 20-21 % xupy; copt
BunmBanka — y JlepxaBHomy peectpi 3 2019 poky. Maca 1000 nacinun — 144—183 r. ¥V Hacinni Mmictutsest 38-39 %
nporeiny i 22-23 % xupy; copr Cy3ip’a — cepennbocTuriinil. 3aHeceHuil n0 JlepXKaBHOIO PEECTPY COPTIB POCIUH,
IpUAATHUX 10 nomupeHHs B YkpaiHi 3 2011 poxy no 3onax Jlicocren i Ilomicca. Maca 1000 Hacinun — 220-240r. V

HacinHi Mictutbesa 42—43 % nporeiny i 20-21 % xwupy.

Kuro4oBi cjioBa: coprt, cosi, IPOLYKTUBHICTb, YPOXKaHHICTh, TOKA3HUKHU SIKOCTI.

Problem Formulation. In the cultivation
technology of almost all agricultural crops, including
soybeans, the main goal is to obtain optimal and
sustainable crops with high quality indicators that is
the main factor in assessing the level of economic
efficiency of crop cultivation. In the technology of
growing soybeans, an important place is given to the
correct selection of varieties, which is one of the
decisive factors for obtaining maximum yields of the
crop. It is known that the variety policy of the
soybean growing region is determined depending on
the biology of the culture and environmental
conditions, since each breed has its own growing
region, in which the realization of the genetic
potential of productivity is the highest. To date, more
than 1000 soybean varieties and hybrids characterized
by yields of up to 5.00 t/ha and higher are known in
the world agriculture. [2].

Analysis of Recent Research and Publi-
cations. According to the results of research [6], it is
recommended to sow two or three varieties of
soybeans in farms, which differ in the length of their
growing season. Thus, in the conditions of the
Western Forest-Steppe, it is advisable to sow the
following soybean varieties: in the north of the
subzone — early-ripening, in the center — early-
ripening and medium-ripening, in the south —
medium-early-ripening [6].

It should be noted that the vast majority of
already existing breeds are very sensitive to adverse
growing conditions, under which productivity is
significantly reduced, so breeders direct their efforts
to create more plastic, high-yielding breeds that are
less sensitive to extreme environmental factors and
are suitable for cultivation using intensive techno-
logies and as a result, over the last decade, the
varieties resistant to adverse growing conditions,
cracking of beans, breeds characterized by a stable
harvest and increased content of protein and oil in the
grain, as well as due to early maturity, serve as a good
precursor for growing winter wheat [4].

Objectives Setting. Considering the fact that in
the conditions of the Western Forest Steppe, new
precocious soybean varieties of Ukrainian selection

have not yet been sufficiently studied, the task of the
present research was to comprehensively assess the
response of each variety to the growing conditions of
the studied area.

Presenting Main Material. In the course of
2017-2020, field studies were conducted at the
experimental field of the Department of Technologies
in Plant Breeding of Lviv National Agrarian
University with the aim of studying new precocious
soybean varieties of Ukrainian selection. The
registered area of the site was 20 m’. The varieties
were placed by randomization method. The
experiment was repeated three times. In the research
the following soybean varieties were used, namely
Ustia, Muza, Arnica, Khvylia, Vilshanka, Siverka,
Vyshyvanka (originator of the NSC «Institute of
Agriculture of the National Academy of Sciencesy).
During the growing season, the experiment was
accompanied by records and laboratory analysis by
the following methods [1; 3].

Usta variety was entered into the Register of
varieties of Ukraine in 2002. It was bred by the
method of individual selection from a hybrid from
crossing the breeds Bilosnizhka x Zhemchuzhna.

The height of the plants is 70-75 cm, the
attachment of the lower beans is 10-13 cm. The
inflorescence is a multi-flowered bunch, with 9-14
purple flowers on the peduncle. Beans are coarse-
fibered, pubescent, with two or three seeds.

It belongs to the Manchurian subspecies,
approbation group of sordid. The hypocotyl knee is
purple. Stem is with a straight end, brown, with red
pubescence. The leaves are triangular, broadly ovate,
entire with a pointed tip. Foliage is good. The seeds
are oval, yellow, the scar is brown, medium, oval.
Weight of 1000 seeds is 155-160 g.

The wvariety is early ripening, resistant to
damage by the most common diseases, as well as
against low temperatures during flowering and
fruiting. The seeds contain 41-42 % protein and 19—
20 % oil.

Muza variety is in the State Register since
2015, bred by the method of repeated individual
selection from hybrid generations of Yug-30/Ustia.
The pubescence of the plants is red. The leaves are
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trifoliate, the shape of the middle leaf is broadly
ovate. The flower is purple. The seeds are oval,
yellow, the scar is brown. The weight of 1000 seeds is
235-245 g. The seeds contain 41-42 % protein and
20-21 % fat. The height of the plants is 85-90 cm.
The variety is early-ripening (ripens in 100-102 days
in the conditions of Kyiv region). It is characterized
by high resistance to cracking of beans and shedding,
guaranteed use as a precursor for winter crops in all
zones of association. It is resistant to the most
common diseases, as well as to low temperatures
during flowering and fruiting [5].

Arnica variety was introduced into the State
Register in 2016, derived by the method of individual
selection from a combination of crossing two early
maturing and productive lines 242 and 427. This
variety is more precocious than all ultra-precocious
breeds known in Ukraine. The seed is oval, yellow,
the stigma is yellow, medium, oval with a white eye.
The height of the plants is 75-80 cm. The weight of
1000 seeds is 155-160 g, seeds contain 4042 %
protein and 20-21 % fat. It is ultra-early ripening
variety (ripens in 83—-85 days in the conditions of
Kyiv region) [5].

Khvylia variety is in the State Register since
2013, bred by the method of individual selection from
the L.364/Cherniatka hybrid population. The
pubescence of the plant is gray. The leaves are
triangular, and the shape of the middle leaf is broadly
ovate. The seed is oval, yellow, the scar is yellow with
a white «eye». The weight of 1000 seeds is 158-
162 g. The seeds contain 40—42 % protein and 21—
22 % fat. The height of the plants is 85-90 cm. It is
early ripening variety (ripens in 102—107 days in the
conditions of Kyiv region). The variety is resistant to
cracking of beans and shedding of grain, guaranteed
use as a precursor for winter crops in all zones of
association, suitable for harvest crops. It is resistant to
the most common diseases, as well as to low
temperatures during flowering and fruiting. The
variety is recommended for the main crops of Forest-
Steppe regions of Ukraine and Polissia [5].

Vilshanka variety is in the State Register since
2011, bred by the method of repeated individual
selection from the L.955/Cherniatka hybrid. It belongs
to the Manchurian subspecies, approbation group
ukrainika. The growth type of the plant is
intermediate. The plumage is red. The leaves are
triangular, and the shape of a broad leaf is broadly
ovate. The flower is purple. The seed is oval, yellow,
the scar is brown, medium, oval with a white «eye».
The weight of 1000 seeds is 240-250 g. The seeds
contain 4142 % protein and 21-22 % fat. It is
resistant to the most common diseases, as well as to

low temperatures during flowering and fruiting. The
height of the plants is 92-95 cm. The height of
attachment of the lower beans is 13-15cm. It is
precocious. The variety is recommended for growing
in the Forest-Steppe regions of Ukraine as the main
crops. Due to its early maturity, it can be used as a
precursor to winter crops [5].

Siverka variety is in the State Register since
2013, bred by the method of individual selection from
the Yug-30/Ustia hybrid population. The pubescence
of plants is gray. The leaves are triangular, and the
shape of the middle leaf is broadly ovate. The seeds
are oval, yellow, the scar is yellow. The weight of
1000 seeds is 170-175 g. The seeds contain 4142 %
protein and 20-21 % fat. The height of the plants is
87-95 cm. It is early ripening variety (ripens in 95-97
days in the conditions of Kyiv region). The variety
can be used as a guaranteed predecessor for winter
crops in all zones of coexistence and is suitable for
harvest crops. It is recommended for main and fallow
crops in the Forest-Steppe areas of Ukraine and
Polissia [5].

Vyshyvanka variety is in the State Register
since 2019. The weight of 1000 seeds is 144—183 g.
The seeds contain 38-39 % protein and 22-23 % fat.
The wvariety is precocious — the growing season,
depending on the growing zone, is 104-115 days. The
height of the attachment of the lower bean is 11.4—
13.4 cm. It is characterized by increased resistance to
the main diseases (peronosporosis, ascochitosis,
septoriosis, fusariosis, bacteriosis).

Suziria variety is medium-ripe. It was bred by
the method of multiple individual selection from a
hybrid from crossing Yug-30/Cherniatka. Belongs to
the Manchurian subspecies, approbation group
sordida. In 2011, it was introduced into the State
Register of plant varieties suitable for distribution in
Ukraine in the Forest Steppe and Polissia zones. The
height of the plants is 90-92 cm. The height of
attachment of the lower beans is 13—15 cm. The stem
is dark brown with red pubescence. The seeds are
oval, yellow, the scar is brown, medium, oval. The
weight of 1000 seeds is 220-240 g. The seeds contain
42-43 % protein and 20-21 % fat [5].

They were sown with a row width of 12.5 at
the sowing rate of 600,000 seeds/ha. Before sowing,
inoculation was carried out with the bacterial fertilizer
Optimays.

The following herbicides were used to control
weeds, namely Harness (before seedlings) at the rate
of 2.5 1/ha and Bazagran (after seedlings in the phase
of 2-3 leaves of the crop) — 2.5 I/ha.

Harvesting was carried out in the phase of full
seed maturity (at a moisture content of 14 %).
Desiccation was not used.
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As a result of the four-year research (2017-2020),
the following yields were obtained (Table 1). It should
be noted that all the varieties that were put to study were
characterized by increased productivity, however, the
most productive variety was Muza, which provided a
yield of 3.99 t/ha, which is by 1.15 t/ha, or 40.3 % higher
than the control (Ustia breed).

An important feature is that the content and
composition of protein and oil in soybeans are determined
genetically, but in turn they are also closely related to the
external conditions of the growing season.

It should be noted that, on average, during four
years of research, when grown in the Western Forest-
Steppe zone, the varieties that were put to study were
characterized by increased seed quality indicators.

Within the scope of the experiment, these
indicators were at the level of 35.4-41.8 % (protein)
and 18.8-20.9 % (oil) depending on the variety,
(Table 2). High protein content was noted in such
varieties as Vilshanka (39.2 %), Siverka (39.5 %),
Muza (40.7 %). The highest protein content was
observed in the Suziria variety — 41.8 %.

Table 1
Yield of soybean varieties, on average for 2017-2020, t/ha
Variety Productivity, t/ha Growth by Grade
t/ha %
Ustia — control 2.84 — —
Muza 3.99 1.15 40.3
Arnica 2.87 0.03 1.0
Khvylia 2.90 0.06 2.1
Vilshanka 3.38 0.54 19.0
Siverka 2.99 0.15 5.3
Vyshyvanka 3.08 0.24 8.5
Suziria 3.21 0.37 13.0
HIP s t/ha: 2017 —0.11; 2018 — 0.13; 2019 — 0.12; 2020 — 0.12.
Table 2

Qualitative Indicators of grain of soybean varieties, Average for 2019-2020, %

Variety Protein, % 0il,%
Ustia — control 36.4 18.8
Muza 40.7 19.5
Arnica 37.8 18.9
Khvylia 38.9 19.4
Vilshanka 39.2 19.9
Siverka 39.5 20.1
Vyshyvanka 38.3 19.4
Suziria 41.8 209

Conclusions. To conclude, the study of the
precocious soybean varieties of Ukrainian selection in
the conditions of the Western Forest-Steppe of
Ukraine provides an opportunity to solve the issue of
full realization of their genetic potential, as well as
obtaining a grain yield at the level of 2.84-3.99 t/ha
with high seed quality indicators.
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Typenxo B., I'opsiinoBa B., ’Kykosa JI. XBopoOH JIIOLIEPHH Ta KOHUENTYAJbHi OCHOBM 3axucty y Cxignomy
JlicocTeni Ykpainu

HaBeneHo pe3ynbTaTé JOCHI/KEHb 11010 BUBUYEHHS MHOIIMPEHOCTI, IIKIJJIMBOCTI, O10JOriYHHUX O0COOIMBOCTEH
30yaHUKIB IpuOHUX XBopoO monepHu y CxigHomy Jlicocteni YkpaiHu. MOHITOpUHI XBOpOO JIOLEpHM IOKa3aB, IO
HaWOLTBII MIKIUTMBAMH OyiH Oypa IIsIMHCTICTh (30ymHuK Pseudopeziza medicaginis (Lib Sace.)), mepoHocmopo3 (30yaHHK
— Peronospora aestivalis Sya.), ackoxito3 (30ymHuk Ascochyta imperfecta Peck.) Ta »xoBTa misMucTicTh (30yaHUK
Pseudopeziza yonesii Nann.). BcTaHOBICHO TOCTOBIpHHMI 3B’SI30K MDK IMOKAa3HHMKAMH MaKCHMAJIbHOI MOIIMPEHOCTI W
PO3BUTKY XBOPOO 1 METEOpPOJOIiYHUMU UMHHUKAMHU BIIPOJOBX Bererauii KyabTypH. IIpoBeneHuil CKpUHIHT CTiIHKOCTI
MEPCIEKTUBHUX COPTIB JIOLEPHH JI0 XBOPOO IMOKa3aB, 10 copTH Bmacra i YHITpa XapakTepHi I'pyNOBOIO CTIHKICTIO 70
IrpUOHUX XBOPOO. YCTaHOBIEHO BMUCOKY €()EKTHBHICTb BHMKOPHMCTAHHS JIITHIX IUIHMPOKOPSJHMX IIOCIBIB Yy cTabinizauii
(biTocaHiTapHOI O CTaHy, 1110 3a0e3Neuye 3HWKEHHS OMNPEHOCTI OCHOBHUX XBOpOO mrouepHH Ha 11,8—-17,5 % nopiBHAHO 3
psinoBUMH nociBamMu. JloBeEHO HEOOXIIHICTh IIPOBEAECHHS PAaHHBOBECHSIHOTO BUYICYBAHHS CTEPHI, IO CHPUSE 3HWKEHHIO
3amacy iHgekuii B nociBax, 3MEHILEHHIO IOIUPEHOCTI XBOPOO y Iepiox BereTauii jitouepHu Ha 1,2-2,4 %, iX po3BUTKY Ha
1,6-2,8 % nopiBHAHO 3 KOHTpojieM. Po3po0iieHO PiBHSHHS Ajs NPOTHO3YBAHHS MaKCHMAaJIbHOI IMOLIMPEHOCTI aCKOXITO3Y
mouepuu: ¥V, = 0,034 x 9,651, i floro MakcuManbHOro po3BUTKy: ¥, = 0,025 x +3,9. Bukopucranss AaHUX PO3pOOIEHOro
HaM{ KOPOTKOCTPOKOBOI'O IIPOrHO3Y PO3BUTKY XBOPOO JIIOLIEPHU A€ MiACTaBU I CBOEYACHOIO OONPUCKYBAHHS JIIOLEPHU
y ¢asi Oyronizaii 25 % k.e. Tinty 3 po3paxysky 0,5 n/ra Ta cipuaHokucnoro 1Ky 0,02 kr/ra. IlommpeHicTsh rpuOHIX
XBOpOO NpH 11bOMY 3HH3MIACS Ha 3,6 %, po3BUTOK XBOP0O — Ha 13 % MopiBHAHO 31 3BUYAHHOI0 TEXHOJIOTIEX0 BUPOIIYBaHHS
JIFOLIEPHHU.

KurouoBi ciioBa: monepHa, copTy, 30yHUK XBOPOOH, IOIIUPEHICTh, PO3BUTOK, IKIJIUBICTh, 3aX0/1 3aXUCTY.

Turenko V., Horiainova V., Zhukova L. Alfalfa diseases and conceptual foundations of protection in the
Eastern Forest-Steppe of Ukraine

The article presents the research results on the studies of spreading, harmfulness, biological characteristics of alfalfa
fungal disease pathogens in the Eastern Forest-Steppe of Ukraine. Monitoring of alfalfa diseases showed that brown spot
(Pseudopeziza medicaginis (Lib Sace)), down mildew (Peronospora aestivalis Sya.), Ascochitosis (Ascochyta imperfecta
Peck.) and yellow spot were the most harmful (Pseudopeziza yonesii Nann.). The relationship between the indicators of the
maximum spreading and development of diseases and meteorological factors during crop vegetation was confirmed. The
screening to reveal the resistance of promising alfalfa varieties to the disease was carried out showing that Vlasta and Unitra
varieties were characterized by group resistance to fungal diseases. The high efficiency of summer wide-row crops use in
stabilization the phytosanitary state was found to ensure a decrease of major alfalfa diseases spreading by 11.8-17.5 % as
compared with row crops. The necessity of stubble combing out early in spring was proved. It helps reducing the infection
stock in crops and disease spreading during the alfalfa vegetation period by 1.0-2.4 %, their development by 1.6-2.8 % as
compared to the control. Equations have been developed to predict the maximum prevalence of alfalfa Ascochytosis V| =
0.034 x 9.651 and its maximum development ¥, = 0.025 x +3.9. The data use of our short-term forecast as to alfalfa disease
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development enables spray alfalfa in the budding phase with 25 % e.c. of Tilt at a rate of 0.5 1/ha and sulfate zinc 0.02 kg/ha
in the proper time. At the same time, the spreading of fungal diseases decreased by 3.6 %, the development of diseases — by
1.3 %, as compared with the conventional technology of alfalfa growing.

Key words: alfalfa, varieties, pathogen, spreading, development, harmfulness, protection measures.

ITocTtanoBka npo6saemu. Cepen GaraTopiqHUX
06000BHX TpaB y CBITOBOMY KOPMOBHPOOHUIITBI JIfO-
LepHa TIocifae mpoBimHe Miciie. BoHa BHCOKOBpO-
kKaiHa, 3MMO- 1 MOCyXOCTilika OaratopiuHa KOpMOBa
KyJIbTYpa, JKEpeao MOBHOLIHHOIO 32 aMiHOKHCIIOT-
HUM CKJIAZIOM TpoTeiHy 1 KapaHTHHY. [IpakTiuna
LIHHICTh JIIOIIEPHH HE OOMEXKYEThCS TUIBKH KOPMO-
BHMH BIIACTUBOCTSMH, aJDKE BOHA BUKOHYE BaXKJIUBi
rocnojapchko-0iooriuni (yHKIii: 3abe3nedye rpyHT
a30ToM, TMoKpanrye (izuko-xiMiuHi Ta Olonoriudi
BJIACTUBOCTI I'PYHTY, MiJBHIYE HOT0 pOIIOYICTb, CIIY-
rye 100puM MONEpeIHUKOM 0araTboxX CUTBCHKOTIOCIIO-
TApChKUX KYIBTYD.

B ymoBax moripuieHHs (iTOCaHITapHOTO CTaHy
arporeHo3iB YKpaiHu, 3pOCTaHHS 1iH Ha EHEProHocil,
MiABUIEHHS TNPOAYKTHBHOCTI KOPMOBHPOOHMIITBA
HaHOUTBII MEPCIIEKTUBHUM € PO3BUTOK HACIHHUIITBA
JMIOLUEpHH Ha 0a3l pecypcoomaIHUX TEXHOJOTIH.
Po3unpeHHs miol JIOLEepHH CTPUMY€ETHCS 3HAYHUM
OpaxoM HacCiHHA KyJIbTypH.

AHaJi3 ocTaHHIX JocaigxeHb i myOikamiii.
Ha Bpo)kaifHOCTI JNIOLIEPHU HETaTUBHO MO3HAYAIOTHCS
XBOpoOHM TpubOHOi, BipycHOi Ta OakTepialbHOi €Tio-
jorii. Jlesiki xBOpoOM HpPU3BOIATH OO0 3pLAKYBaHHS
TPaBOCTOI0 Ta BHUMNAJAHHA CXOIiB, a iHII IIPOSB-
JSIOTBCS Ha JIUCTKAX Ta cTediax y BUITLII MIKO3iB.
[HTEeHCHBHICTh PO3BUTKY iX 3aJE€XHUTh Bil CE30HHOI
JTUHAMIKH, TEMIEpaTypHOIO pEXHMY, BOJOTOCTI
MOBITPS Ta KUIBKOCTI OMajiB, MpPO MO0 CBiA4aTh
YHCIeHH] AocikeHHs HaykoBIiB [ 1-7]. HemocraTHe
BHBYCHHS 010JIOTTYHUX OCOOIMBOCTEH 30YHUKIB XBO-
poOH KyIbTYpH Ta HEAOCKOHAIICTh 3aXO0/iB 3aXUCTY Y
perioHi 00yMOBHUIIM MPOBEACHHS AOCIIKEHb.

IlocTanoBka 3aBaaHHs. Hame 3aBmanHs —
MIPOBECTH TMOJBOBI Ta J1aOOpaTOpHI JOCIHiHKEHHS
3TiZIHO 3 METOIMKaMHU JoCHimHOI crpaBu [2, c¢. 107]
yrnpoposx 2015-2021 pp. B ymoBax XapKiBCBKOTO
paiiony XapkiBcbkoi oOmacti. MapmpyTHi o0cre-
KCHHS TIPOBOJMIIM 3TiAHO 3 MOANW(DIKOBAHOI HaMH
Meromukoo Bi3P. [lng Bu3HAueHHA MOIMIKPEHOCTI
XBOpOOH BimOupanu m'ate mpod, y KOXKHIM 3 SKHX
aHaJi3yBalM IO JeciTh creben, Ha JBOX 3 HHUX
BH3HAYalM CTYMiHb ypaxXeHHS. [l BCTaHOBICHHS
pomoBOi i BHAOBOI HAJNEKHOCTI 30yIHHKIB XBOpPOO
3aCTOCOBYBAJIM METOAM MIKPOCKOIIYHOIO aHalizy i
YHCTHX KYJIbTYP.

Buknan ocHoBHoro marepiauy. IlpoBeaenuit
MOHITOPUHI  (iTocaHiTapHOTO  CTaHy  IIOCIBIB
JIIOIIEpHHU TOKa3aB, 1o y Cxinnomy Jlicocteni Ykpai-
HU CYTTEBOI MIKOAM 3aBAaBaiu Miko3u. llIkinnuBicTh
iX mposBIsIAacd Ha JUCTKaxX 1 crebiax y BUIIIAIL
IUSIMHUCTOCTEH, HEKPO3iB, HAJBOTIB, IO IPU3BOIHIO
70 TIepeAYacHOro OCHIAaHHS JHUCTA. BTpaTu mmcrs
JOLEPHHU BiJ IUX XBOpoO craHoBuiu 37,8—-77,6 %, a
Heno0ip ypoxaro HaciHHS — 42,5-60,7 %.

YOpomoBx pOKIB MPOBEACHHUX JOCTiIKEHb
HalmkigmuBimow Oyna Oypa IUNIAMHUCTICTD (30yIHHUK
Pseudopeziza medicaginis (Lib Sace.)). Bona po3Bu-
Bajacsi BIPOJOBX YChOIO BEreTAIlifHOrO Mepiony,
YPaXylo4l BCi BETeTaTHBHI OpraHH POCIHH Pi3HUX
POKIB BHKOpPHCTaHHA Ta yKociB. OcoOnmuBOro pos-
BHUTKYy XBOpoOa HaOyBaja Ha IOCIBax MEPIIOro YKOCY
JIOIEPHU PI3HUX POKIB BHpomlyBaHHA. Ha mmcri
JIOIepHU 3’sBIsUTHCA Oypi 1M giamerpom 0,2—
2,6 MM, SIKi HEpIBHOMIPHO PO3MOAUISIINCS OBEPXHEIO
JUCTOBUX IUTacTMH. Ha musmMax yTBOproBamucs amo-
Temii rpynaMu g0 2—6 mTyk Ha ofgHi misMi. J{o3pi-
BalOYM, BOHM BiJAKpHBAJHCS, HaOyBasd OIIOALIEIO-
nionoi gopmu ta posmipy 0,3-1,4 Mm. Y miomoBuX
TiNax OUIHAPHYHOI GopMH CyMKH po3Mmipom 52,0—
65,4 MKM pO3TalllOBYBAIHMCA TICHUM KOJIOM, Y SKHX
nepeOdyBajo TO BiCIM OJHOKIITHHHUX, OBAJBHUX
CYMKOCIOp PO3MipoM 4—8 MKM. YTPOIOBXK Bereralii
POCIMH TATOreH IOMIMPIOBABCS  CYMKOCIOPAMHU.
OnTumaneHi yMOBHM A7l PO3BUTKY N TOIIMPEHHS
XBOpPOOHM CTBOPIOBAJINCS 3a TEMIIEPAaTypH HOBITpPS
17,5-22,8 °C ta cepeanbon060BOi BOIOrOCTI MOBITPS
76,8-87,4 %.

BcraHoBneno, mo mig BIUIMBOM XBOpOOH 3a
CIaOKOro  CTYNEHsI ypPaKCHOCTI BTpaTH  JIMCTS
craHoBunmn  5,7-11,6 %, 3a cepemaporo — 14,8—
27,3 %, 3a cuibHOTO — 16,2—62,8 %. BTpaTn Bpoxato
HaciHHs ctaHoBmIM 28,8-34,6 %. XBOpoOa 3yMOB-
JIOBAJIa BUCHXAHHSA M ONAJAHHs JIUCTS, IO IPH-
3BOAMJIIO JIO CIIaJy BPOXKAHHOCTI, MOTipIIEHHS SKOCTI
3eJeHO0i MacH, CiHa Ta HaciHHs jouepHu. CrodaTtky
30yIHHUK XBOPOOW ypa)KyBaB HMKHI JIMCTKH, a TOTIM
JHUCTS CEPEeJHBOrO Ta BEpXHIX sApyciB. 30yTHHK
pO3BHBAaBCA B CyMyacTid cTajii O KiHIA OCIHHBOI
Bereramii, ska CHpHsUIa MOUIMPEHHIO XBOPOOM B
nociBax. HekpoTHYHI IIISIMH € TOYaTKOM YparKeHHS
JIUCTSL XBOPOOOIO, APiOHI IUISIMU — KIHLIEBOIO CTaMi€l0
PO3BUTKY TMaToreHa 3i 3pUIMMH CyYMKOCIOpPaMH,
HEOOXiMHUMH JAJsI HOIIMPEHHS XBOpoOH. Po3BHTOK
cyMyacToi crajii maroreHa BimOyBaBCs 3 MepILIOi
JeKaa KBITHS IO Jpyry JeKaay JIHCTOomaja.
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[lommpenicts xBopoOu craHoBuia 12,4—
48,5 %, po3Butok xBopobu — 8,7-24,6 %. Iukyba-
LifHMI 1epio]] yTBOPIOBaB 3—5 Ai0, UK PO3BUTKY —
26-30 ni6, cmocTepirasiu JABI TeHepallii MaToreHa.
OcHoBHe [Ukepeno iH(ekuii — 1e amorerii Ha
YpaKEHOMY JIUCTI Ta cTebiax JIIEepHH. 3HAIOUH
6ioyoriuHi OCOOJIMBOCTI PO3BUTKY 30YyAHUKA XBO-
pobu, MOXHAa TIPOTHO3YBaTH IHTEHCHBHICTh il
PO3BUTKY HACTYHHOTO POKy. | 3amexxHO Bim Mereo-
POJOTIYHUX YHHHUKIB, OPraHOTeHE3y KYNbTYpPH Ta
TEXHOJOrii BUpPOLIYBaHHS Tpeba ONEpaTHBHO Ta
CBOE€YACHO BXKUTH 3aXHUCHHX 3aXOJiB.

Korta mnsamuctictes (30ymHUK Pseudopeziza
yonesii Nann.) TpOSBISIETBCS Ha JIUCTI Yy BUTISAL
BEIMKHUX  PO3IUIMBYACTHX  CBITJIO-)KOBTHUX  IUISIM,
BUTSATHYTHUX B3JOBX OJKWIOK JHUCTKIB. CrHodaTky
ypasKyBajocs JIUCTS HIDKHBOTO SIpycCy, HOTIM XBOpoOa
MOCTYMOBO MEPEXOJUTh Ha JIMCTS BEPXHIX SIPYCIB.
XBopoba HaOyna MOMMPEHOCTI 3 KiHIA (aszu cTed-
JyBaHHS [0 IO4YaTKy OyTOHI3allii JIOLEpHH 3a
cepeaHbo000BOT TeMIepaTypH MOBITPs
+19,8...4+23,7 C Ta cepenHbom000BOI BOJOTOCTI MO-
BiTps 58—60 % 1 kinpkocTi omaaiB 3a nexany 18,6—
45,3 MM. Mu BCTaHOBWIH, IO YPa)KEHHs JIIOLIEPHU
30yIHUKOM XBOpPOOM CHpPHYMHSUIO CHAJ YpOXKako
3eeHoi Macu Ha 16 %, a KIIBKOCTI cTeben 3
Oyronamu — Ha 23 %. [lepmwmii ykic mouepHu y ¢asi
LBITiHHA OyB ypaskeHUM Ha 12—17 %.

[Tepmi  cuMnToMH  KOBTOT  IUIAMHUCTOCTI
MPOSIBILSUTUCS Ha OAWH—/IBA THXKHI Mi3HIIIE, HIX Oypoi
IISIMUCTOCTI. baratopiudi MOCHiIKEHHS AWHAMIKH
PO3BUTKY JKOBTOi IIIMUCTOCTI  CBig4aTh, IO
YPaKEHICTh JIMCTS JIIOIEPHH CIOYaTKy HapocTaja
MOBUIBHO, a IIOTIM IHTEHCHBHIilIe. MakcumajabHa
MOMUPEHICTh Pseudopeziza yonesii Nann. cTaHOBHUIIA
15,3-31,6 %, po3BuTOoK XBOpoOM — 6,7-16,3 %.
3HayHy YypaXeHIiCTh pPOCIHH 30yJHHKOM XBOpOOU
BHSBJIECHO y (a3l IBITIHHS Ha MOYATKy YTBOPEHHS
000iB. I[HTEHCHBHUI PO3BUTOK XBOpPOOW OyNO BHSIB-
JICHO Y TPaBHI, a MAKCUMaJIbHUNA — y 4epBHi. TeMmu
HApOCTaHHS YPaXXEHOCT1 JIOLEPHHU KOBTOIO IJISIMHC-
TICTIO BiApi3HsIIMCA 32 pokaMu. HalOinpImuii cTynine
ypaskeHHs 3adikcyBanu y ¢a3i [BITIHHA Ha MOYATKY
yTBOpeHHA 000iB. IHTEHCHBHUII PO3BUTOK XBOpOOU
CIIOCTEpirajii 3a 4YepryBaHHS CyXoi >KapKoi Moroau
(cepemnpo000Ba Temmepatypa moBiTpa +25 °C,
BimHOCHA Bojoricte mnoBitps 43 % I['TK=0,6) Ta
Bosioroi morogu (cepedHbOJ000Ba  TeMIepaTypa
+16 °C, BimHOCHA Bojoricts noBiTpst 70 %, ['TK=1,1).

MK TOYaTKOM IHTEHCHBHOI'O  PO3BUTKY
OBTOI IUIIMHCTOCTI JIOIEPHU Ta {1 MaKCHMaJIbHUM

PO3BUTKOM BCTAHOBJICHHH MpAMUIl JOCTOBipHUI
3B 530K, SIKUH BHUPAXKAEThCA PIBHSIHHSIM:
Y = 110,4+0,5x, ne ¥V — mepion MakCUMalbHOTO

PO3BUTKY XBOpoOHM; X — TIIepiof
IHTEHCUBHOTO PO3BUTKY (7 = 0,77).

BusiBieny 3ajexHICTh JOLITBHO BHKOPHUC-
TOBYBaTH IJIsI MIPOTHO3YBAHHS MAaKCHMAJIBHOI ITOIIH-
PEHOCTI Ta PO3BUTKY KOBTOI IUIIMUCTOCTI.

IaxyGarniitnuii nmepion cranosus Bin 4 mo 14
110, a UK PO3BUTKY naToreHa 14-26 nib.

Konigii 3’saBiasincd B IMIKHIIAX MaiXe OIHO-
YacHO 3 MEPIIOI0 IMOSBOIO JKOBTOI IUISIMUCTOCTI Ha
MOBEpXHI JHUCTKIB. HaiOinpmuii po3BUTOK MIKHIA
CIIOCTEpIrajii B MOMEHT IOYaTKy BiAMHUPAHHS JIHCTS.
[lin wac 3acuxaHHs JIMCTSA TOABA KOHIMIH MpU3Y-
nuHsiacs. JlocmipkeHHsS JOBEIH, MO0 KOHIAIl He
ypaxxyBadu pociuH. HampukiHii dYepBHS — Ha
MoYaTKy JUIHS Yy (a3i yTBopeHHs 000iB 3adikcyBanu
¢opmyBaHHs anoTerwiiB. Lle cymuacra cramis mepuioi
reHeparii natoreHa. J[lpyra reHepamis 30yIHUKa
yTBOpIOBAJIACSl ~ BHACHIAOK  YpaKEHHS  POCIHH
CyMKOCIIOpaM# Teplioi reHepallii, ska po3BUBajacs
Ha JIOLEPHI MEPIIOr0 Ta MHMHYJINX POKiB BHKOPHC-
TaHHSA. 3a HAIIUMHA  JOCHIDKEHHSIMH, amoTelll
YTBOPIOBAJINCH SIK HA JIMCTi, L0 3aIMIIMIIOCS Ha CTEO-
Jax, TaK i Ha onajgoMmy, y IpyHTi. [Iporiec no3piBaHHs i
BHUKHJIAHHS CyMKOCIIOpP PO3BHBABCS IOBLIBHO.

Yoponosx OaraTopiyHUX JOCHIIXKEHb MH
BCTAaHOBWJIM, L0 YPaKEHICTh JIOLEPHU 30yIHHKOM
KOBTOI IJISIMUCTOCTI 3pocTaina y ¢azy OyToHizarlii, a y
¢azy yrBOpeHHs 000iB QopmyBanucs amorenii
cymMyacToi cTadii mepmioi TeHepalii MaTroreHa.
ExcniepuMeHTanpHi AaHi MOKa3aid, IO MONIMPEHICTh
1 PO3BUTOK >KOBTOI TUIAIMHUCTOCTI 3pOCTajiil y Tepionu
3 OUIBLIOK KUIBKICTIO OHAIB Ta MIJBHUILEHOIO BOJIO-
rictio moBiTps. OCKUIBKH Ui PO3BUTKY 30yIHUKA
HeoOXiHa BoJIOTa, TO MiJ Yac CyXoi MOroJy MmaToreH
HE PO3BHUBABCS, & YPaKCHHs JIIOIICpHU OyJI0 HE3Hau-
HuM. Ilpu 1npoMy Bojora mpoOXOJOAHA IIOroAa
MPOTATOM TPUBANUX TEPIOAIB CIpHsIa IiABUIIECHHIO
CTifiKOCTI POCIMH. Y BOJIOTY MOTOAY CYMKOCIIOPH
IIBUJIKO BiAMHpaNH, i ypakeHHs He BimOyBajocs. Y
CyXY TIOTOIly CYMKOCIIOpH 30epirajiucst TpuBajiuii 4ac,
a CTIMKICTh POCIHH 3MeHIIyBasiocs. [lmsiMu Ha nucTi
301IBIIYBAIIICS, @ YPasKeHE JIUCTS IBUIKO 3aCHUXAJIO.

OcHoBHe pxepenio iHdeKii — ypaxeHe JucTs i
PCLITKH POCIHH, Ha SIKHX 30epiraroTbcs amoTerii
MaTOreHa, 3 SKUX HABECHI CYMKOCIIOPU CHPUYMHSIOTH
MIEpBUHHE yPaXXCHHS POCIIUH.

AckoxiTo3 (30ymHUK — Ascochyta imperfecta
Peck.) ypaxyBaB mronepHy y (asi BiApOCTaHHS KyJlb-
Typu. Ilepmri cUMITOMH acKOXiTO3y BUSIBHJIM IIiCIIS
CTIfIKOr0 TIepeXoay CepeaHbO000BOI TeMIepaTypu
noBiTps depe3 + 10 °C y ¢asi ctebayBaHHA JTIOIEPHHU.
[TomupeHicTh ackoxiTo3y craHoBuina 7,6—17,2 %,
Ppo3BUTOK XBOpoOu 4,3-9,8 %.

Io4atky 1i
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3a mepexony ceperHBOZOOOBOI TEMIIEpaTypu
noBitTps 10 + 20 °C mOMmMPEHICTh 1 PO3BUTOK XBO-
pobu cnajaiy, craj po3BUTKY aCKOXITO3y BHSIBICHUI
y ¢a3i yTBOopeHHs 000iB. 3a CHJIBHOTO CTYICHS
YPaKE€HOCTI POCIHMH OMAAAj0 JIHCTS, 10 MPU3BOIHIO
70 3MEHIIEHHS AacHMUIAIIMHOI IOBEpXHI POCIHH,
3HHXKYBaJIO BpoKalHICTh HaciHHA Ha 10-15% Ta
MOTipIIyBajlio SIKICTh 3eleHoi Macu H ciHa. B ypa-
XKeHuX 000ax yTBOpIOBANOCS LIyIUIE 3 IOTEMHLION
000JIOHKOIO HACIHHS, SIKE€ MICTHTh TPUOHY iH(EKIIifo.

VYropomomk  Bereramii JIIOIEpHM — HATOTeH
MOLIMPIOBABCS MiKHOCTIOpaMHu. IHKyOamiiHui nepion
xBopoOu TpuBaB 4-5 ni0. IlommpeHnHio XBopoOU
crpusiia MPOXOJNOAHA JIOIIoBa TMoroja. 30yAHUK Ja-
BaB JICKiJIbKa TIOKOJIHb KOHIJiaJIbHOTO CIOPOHO-
HICHHS.

Po3pobniene piBHAHHSA IS IPOTHO3YBAaHHS
MaKCHUMAaJIbHOI MOUIMPEHOCTI aCKOXiTO03Yy:
V1= 0,034x9,651, i #iloro MakCUMajJbHOTO PO3BUTKY:
¥,=10,025x+3,9

Vi 1 Vo — piBHSHHA 111 HpPOrHO3YBAaHHS
MaKCHMaJIbHOI TOIIMPEHOCTI XBopoOw; X — cyma
MO3UTUBHUX TEMIIEpaTyp y Mepiox CTiiikoro mepe-
xony Temrepatyp gepes +10 °C.

Jxepeno iH¢eKmil — TpUOHHULS B ypPaKCHUX
pociMHAaX 1 HaciHHI Ta TIKHIIM TMaToreHa Ha
ypakeHHX permTkax. Hampukinmi Beretawii 3a crmamy
TEMIIEpaTypu IMOBITPsS (opMyBanucs MiKHIAW, SKi
3aJIMIIATACS Ha 3UMIBIIO.

[Teponocniopo3  (30ymuuk —  Peronospora
aestivalis Sya.) ypaxyBaB NepeBa)KHO MOJIOJIE JIHCTS
BEPXIBKOBUX IIarOHIB JIIOIIEPHU TMEPIIOTO YKOCY Y
¢a3i BigpocTaHHS. Y TOCiBax JIIOIEPHHU IEPOHO-
CIOpO3 BUSBUIIM Y TPETii JeKaji KBITHA 32 CEpeIHbO-
noboBoi Temmepatrypu mositps +14 °C, BimHOCHOI
BOJIOTOCTi TOBITps 58 %, KiJBKOCTI OMaAiB 3a JCKaxy
14 MMm.

[Nommpenicts xBopoOu cranoBmia 5,5 %, pos-
BHUTOK XBopoou — 3,6 %. Ilepuri cuMIIToOMH ypakxeHHS
JUCTA  JIOUEpHH  30yIHUKOM  IIEPOHOCIOPO3Y
MPOSBIUIMACS paHillle Bif IHIMX TPHOHHX XBOPOO.
XBopoOy BUSBIWUIM TCISL  CTIHKOI'O  IEPEexXomy
Temneparypu noitps yepes +10 °C 3a I'TK 0,8-1,8 y
¢da3i crebmyBaHHsA JronepHHU. Jami 3 miABHIICHHIM
cepenHpO000BOi  TeMIepaTypd  IOBITpS  Bif
+28...430 °C Ta 3HMKEHHAM CepeHb01000BOI BOJIO-
rocTi noBitpst 10 45—50 % xBopoOa He Mmporpecysarna.
Ha nmommpeHicTh Ta IHTEHCHUBHICTH PO3BHUTKY
MEPOHOCIIOPO3Y ICTOTHO BILIMBAIIM 30YAHUKH TPUOHOT
erionorii. Mu BCTaHOBWIM, IO JUIS IPOPOCTAHHS
KOHIJI maToreHa Bojga HeOOXiAHA HE TIUNBKM IS
3BOJIOKEHHSI OOOJIOHOK KOHIMiIH, a W mId IXHBOIO
HaOyxaHH4. Ilin yac TpuBajoi Mocyxu KOHimi€HOCHI
HE YTBOPIOBAJIUCH, & MilleJill THMYAacOBO MPHU3YIHHSIB

cBilf po3BuTOK. KoedimieHT kopemsmii MK momu-
PCHICTIO 1 PO3BUTKOM IEPOHOCIOPO3y cTaHoBUB 0,92
i € poctoBipumMm 3a P<0,01. 3anexxHo Bifg
METEOPOIOTIYHUX YMOB POKY Ta CTYIEHS YpaskeHOCTI
XBOpO0a CIPUYMHSIA HEJ001p YPOXKAKO 3eTIeHOI Mach
no 10-12%, a waciuus mroriepau — 10 3—4 %. Ilpu
IbOMY 3MEHIIyBajaci AacUMUIAIIHA TOBEPXHS
POCIIMH, IO HETaTUBHO IIO3HAYAJIOCS Ha HKUTTE-
JISUTBHOCTI POCIIHH JIOLEPHH Ta MOTipPIIyBaIO MJIOAO0-
YTBOPCHHA. 3 HIDKHBOTO OOKY JIMCTKIB 3’SBIISIBCS
cipuil i3 QioneToBUM BiATIHKOM HamiT. MiKpocko-
MIYHAIA aHali3 TUIAM, IPOBEACHUN HAMH, TiATBEPIHB,
o0 B IMX MiCISX TKAaHWHA JMCTKAa IPOHH3aHA
0e30apBHMM  OJHOKITITHHHAM  MillelieM, OOKOBI
MIPUCOCKH SIKOTO TPOHUKANM Yy KIITHHH POCIHH 1
BUTATYBAJHM 13 HUX CiK, [0 CIPHYUHSIIO BiIMHUPAHHS
kimituH. Cipuii HamiT — 1€ TUIKM Milemio, 1o
BUXOAWIN Iy4KaMu 10 2—4 i3 IpOJUXiB HA HIDKHIO
nmoBepxHI0O  JHCTKiB. Konimiemocui 4-7  pasiB
JTUXOTOMIYHO PO3ralyXyBaluCh 1 Majl JOBXKHHY
170-410%4—-8 mxmM. KinHiesi rinku ix po3ramoBaHi mij
KyTOM 1 Malli Ha 3aroCTpeHUX KIHISIX IO OJHIH
0J11710-)KOBTO-KOPUYHEBIA  KOHIAil  eminconoaioHol
¢opmu. Koninii — HectaTeBa JITHS CTalisl PO3BUTKY
nmaToreHa. BoHM Jerko BimmuisMcs Bif KOHizie-
HOCIIIB, TMEPEHOCUJIMCS TIOTOKAMH TOBITps, JOIIEM
a00 KoMaxaMH Ha 3JI0pOBi JIUCTKH JIIOIIEpHU 1 3a
HAsBHOCTI KpPAIUIMHHO-PIIMHHOI BOJIOTH  LIBHJAKO
npopoctany. Momnoai rihu TPOHWKANU y TKaHUHH
POCIIuH, Jic yTBOPIOBAJIM HOBY TpuOHHIIIO. [3 HacTaH-
HSAM CIpUSTIMBHUX YMOB Ha IMXOTOMIYHO pO3-
TTY)KEHUX KOHIJI€HOCISAX YTBOPIOBANacs BENHKa
KUTBKICTh KOHIZIH. 3 OrfsAy Ha Te, IO KOHimiH
yTBOpIoBasIocsi Oarato, a iHKyOamidHWiI mepion
xBopoOu craHOBUB 3-8 ni6, uepe3 6-14 nHiB
3’SBJISIBCS. HOBHMHM HAJIT, @ MOLIMPEHICTh 1 PO3BUTOK
XBOpoOM cTpiMKo 3poctanu. Ilim wac TpuBanoi
MOCYXH KOHII€HOCII HE YTBOPIOBAINCH, a MiLEMiH,
PO3TalIOBaHUI ycepeAWHI TKAHWH POCIHH, THMYa-
COBO TPHU3YMUHSB PO3BUTOK. POCTKOBI ripm mpoHu-
KaJdu y TKaHWHH JIIOIEPHM Yepe3 IPOJUXH, piaie
yepe3 MpopuB KyTuKynu. IlatoreH 30epiraBcs Ha
YpaXXEHOMY JHCTI B3MMKY B CTajii oocmop, abo
Minemr. Oocropu KynenonioHi, OypyBaTo-KOpWY-
HEBi, 3 TOBCTOIO, TJaakolw abo Oyrpuctoro 000-
JIOHKOIO AiaMeTpoM 18-25 MKM.

AHai3 METeOpOJIOTIYHUX YMOB Y Pi3HI POKH
JOCII/KEHb II0Ka3aB, IO YPaKCHICTh JIFOIEPHU
30yTHUKOM MEPOHOCIIOPO3y caMe Y MEepIii Bl JeKaan
Bereranii Mae BaXIMBE 3HAYCHHS JUIS IOAAIBIIOTO
PO3BUTKY €mi(iTOTii, 1 HABITh CHPUATINBI YyMOBU Yy
JpyTii TOJNIOBHHI JIiTa HE MOXYTh KOMIICHCYBATH
BTPAaYCHUX MOXIIMBOCTEH Iepe3apa>keHHs JIOLEPHH.
[Ipore mopsn i3 BILIMBOM METEOPOJIOTIYHMX YMOB Ha
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MOUIMPEHICTh TIEPEHOCHOPO3y BIUIMBAIOTH KOHKY-
PCHTHI BITHOCHHH i3 30yAHHKaMH IHIIUX XBOpPOO,
HepeBaskHO Oypoi IIIMHUCTOCTI

BucnoBku. IlpoBeneHi Hamu JOCTiIKEHHS
CBiUaTh, 10 (PEHOJIOTIA JIIOIEPHH Ta PO3BUTOK Ha
Hilt XBOpoO TrpubHOI eTionorii, fAKi IPOSBIISIN
HaHOUTBIIY IIKIUTMBICTD, 3aJieKaTh BiJl CE30HHOI M-
HaMiKH METEOpPOJIOTIYHUX YMOB, TEXHONOTii BHPO-
IIyBaHHS CaMoi KyJIbTypH.

Jns oOMexeHHsT PO3BUTKY XBOPOO JIFOIIEPHU
PEKOMEHIyEMO 3aCTOCOBYBaTH pO3pOOJIEHY HaMu
IHTETpOBaHy CHCTEMY 3axHCTy, II0 Iependayae
BIIPOBA/DKEHHS IEPCIEKTUBHUX copTiB Bracra i
VYHiTpa, XapakTepHHX TIpPYHNOBOIO CTIHKICTIO [0
IrpUOHUX  XBOpOO;  OOTPUMAaHHA  CiBO3MIHH 3
BHCIBaHHSM JIIOIICPHU HE paHilie sk depe3 3—4 pokw,
JOTPUMaHHS MPOCTOPOBOI 130MAIiT MOHAM 1 KM Mixk
HaciHHUKaMH 1 QpypakHumu nociBamu. Ilepexn cis6oro
JoLepHu cimisl 00podut HaciuHa 50 % 3.11. beHominy
2 kr/l1T 13 cipuanokucnum 1HKOM 0,02 kr/T. JliTHI
IIMPOKOPSITHI MOCIBH BapTO MPOBOAUTH 3 LIMPHHOO
MDKpsiib 70 cM i3 BHKOPUCTaHHAM OOpOHYBAaHHS Ta
BHUYICYBaHHS CTepHi HaBecHi. I3 3acrocyBaHHSIM
JaHUX  KOPOTKOCTPOKOBOTO IPOTHO3Y  PO3BUTKY
XBOpOO JIOIIEPHU HEOOXiIHO OOMpUCKYBAaTH HAacCiH-
HEBI TOCIBM JIoiepHH Yy (a3i OyroHizarii 25 % k.e.

Tinty 3 HOpMOIO BUTpaTH 0,5 J1/Ta 1 CipuaHOKUCIIOrO
uuHKy 0,02 kr/ra. Takokx BapTO OuWIaTH HACIHHA 3
MPOCYIIYBaHHSIM 1 JOBEJCHHSIM HOro BOJIOTOCTI 10
13—14 %. Yce 1e 3a0e3meYUTh OTPUMAHHSA BHCOKHX
CTIMKMX ypoxaiB HAaCIHHS JIIOIICPHH.
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Typenko B., Cunssin A. Oco0imBocTi narorenedy 0ioi nmjassMucTOCTi CyHMII caJoBOi B yMOBax cXiaHoi
yactunu Jlicocreny Ykpainu

IlogaHo pe3yabTaTH JOCIIKEHHS 3 BUBUEHHS 010€KOJIOITYHUX O0COOJIMBOCTEN PO3BUTKY 01101 IUIIMUCTOCTI CyHULI
canoBoi Ramularia tulasnei Sacc. MakcuMaabHUN PO3BUTOK XBOPOOHM BHSIBJICHO B JIMMHI. [ln0ma HEKpOTUYHUX TUIIM Ha
JIMCTKOBUX ITACTUHKAX POCIUH 3aJIEKHO BiJI CTYIIEHS YpaskeHOCTi cTaHoBmIa Bix 5,7 1o 27,8 %.

e npu3BOAMIIO J10 3arajbHOrO OCIa0IeHHs KYIiB Ta 3HWXKEHHS BPOXKAHHOCTI B IIOTOYHOMY 1 HACTYIIHUX POKaX Ta
HOTipUIEHHs SKOCTI AriJl, 110 3YMOBJIOBAJIO BiAMHUpaHHA 25-28 % acUMIIIOIOUOi IOBEPXHI JIMCTS CYHMII Ta 3HMKEHHS
BpOXKaro 10 22-25 %. YCTaHOBJIEHO, 1[0 HaNpPHKIHI[ KBiTHS — Ha MOYAaTKy TPaBHSA 3 SBJLSUIUCS XapaKTEpHi IS XBOPOOU
wismu Bix 0,7 1o 8,2 MM y miamerpi, Ha skux yepe3 7—10 ni6 yrBoproBaBcs Ounuii abo 31erka Oypuil HaliT KOHiAianbHOIO
criopoHolIeHHs. [nkyOaniiinuii nepion Tpusas Bia 8—14 1i6. OnTuManbHUMU TeMIepaTypaMu Ul pO3BUTKY XBOpoOH Oymnu
+20 — +24 C ta cepennbono6oBa BojoricTs HoBiTps 75-80 %. Y mepion BereTauii naToreH NOIINMPIOBABCS KOHIAISIMM.
3HaHHA 010€KOJIOriYHUX OCOOIMBOCTEH PO3BUTKY XBOPOOM Ja€ 3MOrYy s IUIAHYBaHHA Ta €(EKTHMBHOIO BIXKMBAHHS
3aXMCHUX 3aXOJiB 3 OOMEKEHHs IOIIMPEHOCTI Ta PO3BUTKY OuLIOi miusiMUCTOCTI CyHuWI canoBoi. Jlns 3axucry
BHUCOKOCTIPUMHSATIIMBUX JIO XBOPOOM COPTIB CYHHIl CagoBOi HEOOXiTHO 3aCTOCOBYBAaTH CEJEKLIWHO-T€HETHUYHI,
arpoTEXHIYHI 3aXO0U Ta BUKOPHCTOBYBATH 00 YHIiuu: GiTOCIOPiH 3 HOpMOIO BUTpaTH 1 Kr/ra i dhiTonokrop 2 Kr/ra.

JU1 IpOMMCIIOBHX Ta MPUBATHUX TOCIONAPCTB CXimHOI yacTHHU JlicocTeny YkpaiHu AOLINBHO BUKOPUCTOBYBATH
coptu Pokcana i [IpucBsara 3 niABUILEHOIO CTIMKICTIO JO IUIIMUCTOCTEN CYHMII cafoBoi Ta HOBiTHI (yHriumau: Tomaz 10%
k.e. (0,3 n/ra); Xopyc 75% B.r. (0,7 kr/ra). Ilepme obnpuckyBaHHs y a3y BiIpOCTaHHS MOJOIUX JIUCTKIB, Ipyre y ¢asy
BHCYBaHHsI KBITKOHOCIB.

KurouoBi ciioBa: cyHuns caiosa, copt, Oia IIsIMUCTICTh, 30y JHHUK, MOIMIMPEHICTh, PO3BUTOK, ILIKIJUIUBICTb.

Turenko V., Syniavin A. Peculiarities of pathogenesis of the garden strawberry white spots in conditions of
the Eastern part of Ukraine’s Forest-Steppe

The article presents findings of the studies devoted to the bioecological features of development of the Ramularia
tulasnei Sacc. strawberry white spots. The maximum manifestation of the disease was observed in July. The area of necrotic
spots on the leaf blades of plants ranged from 5.7 to 27.8 % depending on the degree of damage.

It caused general weakening of the bushes, reduction of yields, and deterioration of the berry quality in the current
and subsequent years because of dying 25-28 % of the assimilating surface of strawberries leaves and a decrease in yield by
22-25 %. The disease spots from 0.7 to 8.2 mm in diameter appeared on the plants in late April and early May, and 7-10
days later a white or slightly brown plaque of conidial sporulation was observed. The incubation period lasted from 8 to 14
days. The optimum temperatures for the disease development were +20 — - +24 °C and the average daily air humidity was
75-80 %. During the vegetation period the pathogen was spread by conidia. The knowledge of the bioecological features of
the disease development enables planning and carrying out effective protective measures to limit the spreading and
development of strawberry white spots. To protect highly susceptible strawberry varieties, it is necessary to apply breeding-
genetic, agro-technical measures and to use biofungicides: phytosporin with a consumption rate of 1 kg/ha and phytodoctor
- 2 kg/ha.

For industrial and private farms in the eastern part of the forest-steppe of Ukraine, it is advisable to use Roxana and
Prisvyat varieties with increased resistance to garden strawberry spotting and the latest fungicides: Topaz 10% k.e. (0.3
1/ha); Chorus 75% v.g. (0.7 kg/ha). The first spraying in the phase of growth of young leaves, the second in the phase of
extension of flower stalks.

Key words: garden strawberry, variety, white spots, pathogen, spreading, development, harmfulness.

BaxmuBe 3HAauYeHHS cepel STIAHUX KyJIbTyp  Hamoi KpaiHu. Bupomyrores ii y HDpOMHCIOBHX,

HAJIEXUTh CyHHUII canoBiil. KynbTypa cyHuis nomu-  ¢epMepchkuxX, NPUBATHUX TOCIONAPCTBAX, IIpHCa-
peHa B yCiX arpokJiMaTHMYHHMX 30HAaX IUIOMIBHHLTBA JMOHMX CEJSIHCBKUX 1 JAaUHHUX CaJOBHUX AUIIHKAX. 3a

137



Pozgin 5

OCTaHHI TpHM pOKM B YKpaiHi MJOIIa HACaIXCHb
CYHHIII Ta TONYHHUII Yy TIIJIOZOHOCHOMY Bimi
3aJIMIIAETRCS y CTPYKTYpi AriAHUKIB Ha piBHI 40 % 1y
2020 p. craHoBwia 7,8 THUC. ra.

ITocTtanoBka mpo6Jsemu. llonutr Ha pHHKY i
PO3BUTOK TMEpepoOHOi MPOMHUCIOBOCTI 00YMOBIIOE
mojanbie 30UTBIICHHS BUPOOHMLITBA CYHHUII 3a
PaxyHOK PO3IIMpPEHHsI IUIOLI, KOHIIEHTpALii MpoMHuc-
JIOBOT'O BHPOOHMITBA y HaHOUIBII CHPUSTIMBUX
KIIIMAaTHYHUX YMOBAaX, BIPOBAPKCHHS HOBHUX TEXHO-
JIOTid BUPOINYBaHHS KyiabTypH. LliHHICTH CyHUII
3yMOBJIGHA BHCOKHMH CMAaKOBHMH, IIOKUBHHMH,
JKYBaJTbHUMH Ta AI€ETUYHUMH BIACTUBOCTSIMH ILIO-
niB. BoHa mepiioro BiIKpUBa€e Ce30H CBIKHUX ATiM, sKi
ocoOMBO OaraTi Ha LYKpH, OpraHiyHi KHCIIOTH,
nektuH, Bitaminu (C, P, B,, E, K) i wminepanbHi
eneMeHTH (Kamid, gocdop, Kanpliid, HATPIA, MarHii,
3anizo, ion) [2].

AHaJi3 ocTaHHIX JocaigxeHb i myOJikamiii.
HacampkeHHsiM cyHHIII cagoBOi 1CTOTHO IIKOAATH
XBOpOOM Pi3HOI eTionorii, cepen skux Oina, Oypa Ta
KOpHYHEBAa IUIIMUCTOCTI HaWOUIBII TOIIMpEHi Ta
IIKOZIOYMHHI B HAIIOMY perioHi. Y JiTepaTypHHUX
JoKepenax HaBelICHO OKpeMi JaHi MoJ0 MPOSBIB i
mommpeHHs 6101 wsMuctocTi B Ykpaini [1, c. 304;
3,¢.57;5,c.54; 6, c. 459-460; 7, c. 332].

B yMoBax pHHKOBUX BiTHOCHH 3 PO3BUTKOM
eKCIIOPTY, XOJIOMWJIBHOI Ta TepepoOHOi mpoMmc-
JIOBOCTi, 3 HAPOCTAHHSAM IIKiAIMBOCTI iH(EKIIHHUX
XBOpPOO 710 BHUPOIIYBaHUX COPTIB CYHHIIl CaJ0BOI
MocTaBJieHI BHCOKI BuUMord. [lopsim 3 BHCOKOIO
BPOXKaHHICTIO KYJNbTYpH, CTIHKICTIO JO HECHpUSAT-
JUBUX YMOB 30BHIIIHBOI'O CEPEIOBHUINA, BOHH IIO-
BHHHI NPOSIBIIITH BUCOKY TOJICPAHTHICTH O TPUOHHUX,
BiIpYCHHX, OaKTepialbHUX XBOPOO, BOJIOAITH BHCOKOIO
CTiMKicTIO Ipu 30epiraHHi, TpaHCIOPTYBaHHI, OyTH
MPUIATHIMH 10 MEXaHi30BaHOTO 30MpaHHS.

IIpu paifoHyBaHHI COpTIB CYHHI CaJIOBOi
BITYM3HSAHOI Ta 3apyODXKHOI CeNEeKIii BaXKJIUBUM 3a-
BJIAHHSIM € IIPOBEACHHS CKPHHIHTY CTiHKOCTI 10 30y .-
HUKIB iH(QEKUiHHNX XBOpOO, BUBYEHHS iXx Oioeko-
JIOTIYHUX OCOOJIMBOCTEH PO3BUTKY 3aJIEKHO Bif
METEOPOJIOTIYHUX YMOB Ta TEXHOJIOTi] BUPOILILYBAaHHS
KyJIbTYpPH, a TAKOX BUBUCHHS BIUIMBY arpOTEXHIUHUX,
0i0JIOTiYHMX Ta XIMIYHHUX 3aXOAiB Ha OOMEKEHHS
MOUIMPEHHS Ta PO3BUTKY XBOPOO CYHMIII CaJIOBOI.

IlocTanoBka 3aBaaHHs. Hame 3aBmanHs —
BHUBYMTH IOUIMPEHICTh, PO3BUTOK Ta IIKIUIUBICTH
IUSIMUCTOCTEH CYHUII, BH3HAUUTH BHIOBHH CKIaJ
30yIHUKIB XBOPOO Ta BIOCKOHAJIUTH 3aXOMAU 3aXUCTY
BiJl HUX Yy cXifHil yactuHi Jlicocteny YkpaiHu.

[TonmpoBi Ta  ;abopaToOpHi  AOCTIIKEHHS
MPOBOAMIIM 3TiHO 3 METOJUKAMH IOCTAaHOBKHU J1a00-
pPaTOpHOr0, TONHOBOTO JOCTIJIIB Ta MaTeMaTHYHOL
cTaTUCTUKH, ynponox 2019-2021 pp. B ymoBax
XapkiBcpKoro paifoHy XapkiBcbkoi obmacti. ®eHo-
JIOT1YHI CIOCTEPEX EHHSI 32 PO3BUTKOM POCIUH Ta
00K ypOXaHHOCTI COPTIB CYHHIIl CaJIOBOi 3iiic-
HIoBayM 3a Mmeroaukoro I'. A. Jlobanosa [4, c.243—
247]. TlommpeHHs XBOpPOOHM Ta CTYIiHb YpPa)KeHHS
BH3HAYaIX Bi3yalbHO, IIPU PETEIEHOMY OTJISAL JIUCTS
cyHuni. BuKOHyBalM y HYOTHPHOX IOBTOPEHHSX
(moBTOpHicTE — 10 KymiiB poCIMH) 3a KOXHHUM
coprom, coptu Pokcana ta IIpucssra.

Buxaan ocHoBHoro marepiaiy. IIpoBeneni
HaMH MapIIPyTHI OOCTEe)KEHHS Haca/PKeHb CYHHIII
cagoBoi, BukoHaHi B HHBII «ocnigae mone XHAY
im. B. B. Jloky4aeBay Ta y MpUBaTHUX TOCHOAAPCTBAX
XapkiBcpkoi obmacti  BmpomoBxk  2019-2021 pp.,
3aCBIAYIIIM IO Y TIEPiOA MAaKCHMAJIBHOTO PO3BUTKY
XBOpoOH (JiumeHb) Oifla IUIAMHCTICTh Oyina ORHIEIO 3
MOUIMPEHUX Ta IIKIIJIUBUX XBOPOO Yy perioHi
nociimkens. [ mommpenicts cranoBuna 3,8-8.4 %.
Po3BuTOoK XBOpOOM Ha MOCTI[DKYBaHMX copTrax OyB
pisHuM. lle 3amexuTh nepeayciM BiJ TEXHOJOTII
BHPOIIYBaHHS KyJIBTYpH, IPYHTOBUX Ta
MIKpOKJIIMAaTUYHUX  YMOB, iH(ekuiiiHoro ¢dony,
BHpollyBaHUX copTiB. Y 2019 p. MaxkcumanbHa
MOUIMPEHICTh  cTaHoBHIa 6,0 % TpuU  pPO3BUTKY
xBopoou 1,5 %. ¥V 2020 p. mOmuUpeHicTh YTBOpHIIA
4,4 %, a posBuToKk xBopodu 1,3%. Y 2021 p.
MOIIUPEHICTh  XBOpOOM craHoBWiIa 8,4 % mpH
PO3BUTKY XBOpoOHu 2,5 %.

OTpuMaHi ekcrepuMeHTaJbHI JaHi MOKa3alH,
o 6iya IUISMHUCTICT CYHHII MPOSIBIISIACS IIOPIYHO
Ha JIMCTKaX, 4Yepenikax, KBiTKOHocax, Bycax. IIkiz-
JUBICTH XBOPOOW 3ayiekana Bill CTYICHS YpaKEHHS
30yTHUKOM POCIIMH, COPTOBUX OCOOIMBOCTEH, KiliMa-
TUYHUX YMOB POKY.

Jluctok cyHuIi caloBOi € OJHUM 3 HaWBaXk-
JUBIIINX OpraHiB POCIMHU. Y HBOMY IPOXOIATH
BaxxIuBi (piziosmoriuni mporecu: GOTOCHHTE3, TpaHC-
miparisi, IUXaHHS, YTBOPEHHS IUIACTUYHUX PEYOBHUH,
sIKi 3a0e3MeuyloTh PICT, PO3BUTOK IUIOJOHOIIEHHS Ta
3UMOCTIHKICTb.

JloBenieHO, 10 TpW BHBYCHHI MIKiAJIUBOCTI
6i01 MIISIMHCTOCTI CYHHMI, B CHJIBHO YpPaXXKCHUX
pocIMHAX 3MEHIIyBajlacs AacHUMUTIOI0YA ITOBEPXHS
JINCTKIB, 110 HEaOMSIK MO3HAYAIOCSd Ha IHTEHCHUBHOCTI
PO3BUTKY XBOpoOu. Mu mizpaxyBaau IUIOILY
HEKPOTHYHUX IJISIM Ha JIUCTKAX CYHHUIl, ypakKeHHX Ha
5,311 6anmu (y CHIIBHOMY, CEpEIHhOMY Ta CIIa0KOMY
CTYTIEHSX).
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Hani Tabm. 1 mokazanmu, M0 HEKPO3W Ha
JUCTKOBUX IUIACTMHKAX CYHHMI CaJ0BOI COPTY
Pokcana 3a cnabkoro cTymneHs ypakeHOCTi CTAHOBUIIH
Bix 2,2 1o 5,7 %, 3a cepeqHbOro CTymeHs — Big 9,6 1no
15,9 %, a 3a cunpHOrO — Bix 18,4 10 27,3 %.

Tpeba 3ayBakWTH, L0 HA OKPEMHX JIMCTKAX
CYHHIII B TIEPioJ] MAKCUMAIBHOTO PO3BUTKY XBOPOOH
(umens, ceprieHb) BuUsABIeHO 58-72 % BimMmepnol
noBepxHi. Ha cuiibHO ypaxeHuX 30yIHUKOM XBOpOOU
pocIMHAX 3MEHIIyBajlacs AacHUMUTIOI0YA ITOBEPXHS
JUCTKIB, IO TPHU3BOAMIO JO TEpeayacHoro ix
BHCHUXaHHS Ta CHJIBHOTO OCJa0NeHHs KyIIiB CYHHMI, a
BiJITAaK MO3HAYANOCS Ha 3HWKECHHI BPOXAWHOCTI Ta
TOBApPHOCTI COPTY.

OcTaHHIM YacoM IJISIMUCTOCTI CYHUI[ aKTHBHO
MOUIMpeHi Ha TepuTopii cximHoi dactuHM JlicocTemy
VYkpainu. Haii0inpnn mommpeHoo Ta MKOIOYHHHOO B
perioni nmocmikeHp Oyna Oina IUIIMHUCTICTh, IO
MPOSBILSUIACS B MOPYIICHHI (i310J0TIYHUX MPOLECIB 1
MPU3BOIMIIA JI0 3arajbHOrO OCIAOICHHSA KYIIIB Ta
craxy BpOKalHOCTI IIOTOYHOTO i HACTYITHUX POKIB, a
TaKOX JIO TOTIpIIeHHS sKocTi  srig. Bona
CYIPOBO/IXKYE KYJIbTYpY y TIPOIIEC] BCi€i Bereraitii.

B ymoBax Cximnoro Jlicocteny Ykpainu Oina
IUBSIMUCTICTh € IIKIJIMBOIO XBOPOOOIO HAaA3EMHHX
OpraHiB CYHHIII.

30ynuuk Ramularia tulasnei Sacc. mae KoHi-
JiaJbHY 1 CKJIepOIialbHy cTafii. € cymuacTa cTajis
Mycosphaerella tragarial Sacc., 'y BUTTSAI TICEBIO-

TeriiB, ane BOHHM JO3piBalOTh HabaraTo Mi3HiIIE 3a
KOHIIiI B CKJIEpowisfiX, TOX oco0nuBoi pomi B
PO3BUTKY XBOpPOOM HE BiJIrpar0Th, ajne MOMIHBE
cimabke ypa>keHHS JIUCTSI CYHUIII TICIIs 3UMIBIIL.

Ha ocHOBI mpoBeneHHX EKCHepHMEHTAIbHUX
JOCII/KEHb Ta AaHaJi3iB CHMOTOMIB XBOpOOH 1
BHUBYEHHSI MOP(OJIOTiYHUX O3HAK 30yaHMKa (Tadm. 2)
BCTAaHOBJIEHO, IO OCHOBHUM 30YIHHKOM OLTO1 TUIs-
MHUCTOCTI JIMCTKIB CYHHII € TmaToreH Ramularia
tulasnei Sacc. Po3mip 1 ¢opma tuisiM, Mopdooriui
0COOJTMBOCTI KOHIZIEHOCIIIB 1 KOHIIiH 30y JHIKA JE10
PISHSATBCS 3aJIKHO BiJ] €KONOTi{YHUX 30H, COPTIB Ta
BHIIB CyHUITI.

Hukn po3BuUTKy 30yaHMKa 01101 TIIAMHUCTOCTI
CYHHIIl 3aBepIIyeThCS YTBOPEHHSIM CKJIEpoLiiB abo
nepereriiB. Boun ¢popMyroThCs epeBakHO Ha CYXHX
BIIMEPIMX JIMCTKAX, pPO3MILIYIOYHCh Ha  HHUX
Xa0THYHO.

Ha nHexpozax BimMeprioro JHCTS 3’ SBISIOTHCS
IIMAaTOYKH YIIUIBHEHOro Milenito-ckieporii. Bonu
PO3MIIIYIOTBCS Ha TUISAMi 3 HIXKHBOTO ab0 BEPXHBOT'O
OOKY JIMCTKA.

IInomoBi  Tima-meperenii  yTBOPIOIOTHCA B
pe3ysbTaTi CTaTeBOTO Mpolecy. 3 SBISIOTHCS BOHU
HaIpHUKiHII OCEHi, HpU HACTAHHI HECHPHUSITIMBUX
MOrogHUX yMOB. Jlo3piBaHHA TMJIOJAOBUX T 1
CYMKOCIIOp BinOyBaeThCsl BiJ KiHLIA Oepe3Hs [0
JIPYToi IOJIOBUHU TPaBHSL.

Tabnuys 1

YacTka JUCTKOBOI MOBEPXHi, 0X0MI€HA HEKPOTHYHUMH TLUIAMAMH 3aJ1€KHO BijJl iHTEHCMBHOCTi PO3BUTKY
xBopoou HHBII « ocainne mosie» XHAY im. B. B. JlokyuaeBa, copt Pokcana

Crynins posrTKy [l10ma HeKpPOTUYHUX IUISIM 32 poKaMu, %o
2019 2020 2021
Crnabxuii 2,2 43 5,7
Cepenniii 9,6 12,7 15,9
CunpHui 18,4 22,6 27,3
HIPys 3,1

Tabnuys 2

MopdoJioriuni o3naku 30yauuka Ramularia tulasnei Sacc. (nagoparopisi kadenpu ¢ironarosiorii
Ta eHTOMOJOTiI /lep:kaBHOro 6ioTexHonorivHoro yHigepcurery), 2021 p.

dopma, po3mip Ta KomninxieHocri

Komninii

KyTyBari, B cepe-
nuHi O, cipyBarti 3
HIMPOKOIO YEPBOHO-
OypoI0 00JIIMIBKOIO,
1HKOJH 3ITUBAIOTHCA,
0,05-0,80 cm

KOJIip IUIAM Ha po3wmip, ¢dbopma, Koitip po3wmip, ¢dbopma, Koiip
JIUCTI MKM MKM
Oxkpyrii, piamre 15-60%3,0-4,5 [psimi, HEpo3TAITY- 16-57x2,0-4,5 HuwniHapuyHi 9u

JKeHi, 0e3 TIepeTUHOK

pizmie Bepere-
HOITOMIOHI, MpsMi
YH TPOXH 3iTHYTI,
1HKOJIK B CEpEIHHI 3
MIEPETSHKKOIO,

1-4 xriTuHA
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Ilicns  mepesumiBni  Minenito rpuba Ha
BiIMEpJIOMYy JIHCTI CYyHMLI 3 HOro CKJIEpomiiB Ha
MOYaTKy KBITHS YTBOPIOIOTBCS Ta HEPBHHHO PO3-
CIIOIOTBCS KOHIIIT, 32 cepelHb01I000BOI TeMIepaTypu
noBiTpss +5,9 C, miIBUIIEHOI BOJOTOCTi TOBITPS Ta
HEe3HauHMX omnalaiB abo oxpaszy micnga Hux. Koninii
MOTPAIUIIOTE HA MOJIOAI JIMCTKH 1 PO3HOCATHCS
KpamsiMu - fomry abo aHemoxopHo. Ha  mokpiit
MOBEPXHI JINCTKOBOI IUIACTMHKM BOHH HaOyXaroThb i
MIPOPOCTAIOTH y POCTKOBY TpYyOKy. Uepe3 mpoamuxu
rpu0 NpOHUKAE B AWXAIbHY MOPOXHUHY, a Jami y
Me30(din nucTka. Y MicsX 3iTKHeHHs Tipu rpuda 3
MOBEPXHEIO0 JIMCTKOBOI IUIACTMHKHU YTBOPIOIOTHCS
OKPYTJIi ampecopii, AKi 3a0e3Meuyr0Th )KUBICHHS TPH-
0a mpu napa3uTyBaHHI H10ro Ha POCIUHI-)KUBHUTEII.

[Ticns yTBOpeHHS raycTopiiB rpuda y KIITHHAX
POCIIMH CYHUIIl 3a CHPHATIMBHX YMOB (CepelHBO-
nobosa Temmeparypa mnositps +20 — +24 C, cepen-
HbOJIOOOBA BOJIOTiCTh MOBiTpst moHan 75-80 %).
3’sIBIIAETHCS TOOpEe PO3BHHYTHH Minemiid. ToBmiuHa
pioro rip Bim 1,7 mo 4,4 mrMm. llepmri Buammi
CUMIITOMHU XBOPOOHW 3’SIBIIAIOTHCS y BUTIISAL APiOHUX
OypyBaTO-4epBOHUX KpPAaIlOK y CEpeAMHI KBITHSA — Ha
MOYaTKy TpPaBHA y (ha3y BipocTaHHS JHCTKiB. Uepes
2-3 1o0M Ha  JMCTKOBIM  IUIACTHHII  KpamKH
30UIBIIYIOTECS, YTBOPIOIOYHM IIISIMH OKPYTJoi abo
HenpaBmwiIbHOI opmu Big 0,7 mo 8,6 MM y miaMeTpi.
[InsMu 9acTo 37MMBAIOTHCS B3JOBXK SKUJIOK JIMCTKA,
JOCSTalo4y Kparo IIAacTHHKU. Ha Momommx JmcTkax
YTBOPIOIOTBCS TEMHO-Oypi IUIIMH 3 UYEpBOHYBATOIO
o0JIIMIBKOIO, Mi3HiIIE IIEHTp iX cTae OimuM. Ha
CTApLINX 32 BIKOM JIUCTKAX IUIIMH CIOYATKy TEMHO-
O0OpmOBi, MOTIM CTalOTh y LEHTPI OUTMMH 3 dYep-
BOHYBaTO-0ypor0 00JIIMIBKOIO.

Hapkono misiMm crmocTepiraethest 30iHIIA Ha
XJopodin  JiNSHKA JIMCTKA, IO CBITYHUTH TIPO
HETaTHBHUHM BIUIMB 30yJHMKA Ha (OTOCHUHTCTUUHY
mistIbHICTE. [Imamu OLI0I IUIIMHUCTOCTI ITiJ Yac Mak-
CHMAaJIBHOTO PO3BUTKY XBOpPOOM YHCJICHHI Ta 3JIMBa-
I0TbCS ONlHA 3 OAHOK. BOHM MaroTh MIHMPOKY OO0JsI-
MiBKY HaBKOJIO IUIIMH, IO IPU3BOIAUTE 0 YParKCHHS
BCi€T IO JIMCTKOBOI IIIACTHHKH.

Ha yepemkax, maroHax, KBITKOHIKKaX, Bycax
IUSIMH ~ BUJOBXKEHI, CHOYaTKy Oyporo BiITiHKY,
Ti3HiIIe BAABJIeH], 3 OLTUM 3a0apBJICHHSM Y IISHTPI 110
12,5-17,0 MM 3 [IUPLIOD MO3AOBXHBOK  O0JIA-
MIBKOIO.

IIpu BHCOKOMY CTymEHi Ypa)XeHHS IaroHiB
BOHH CTalOTh TOHKMMH 1 BCHXAIOTh Ha TOYATKy JO-
CTUTaHHS AT, YpaxeHi XBOpoOOK Byca CTOH-
LIYIOTBCSl, YTBOPIOIOYM HHU3BKY KUIBKICTH BY3IIB 3
PO3eTKaMH.

Ha yamonuctkax misiMu 3’ BJISIOTHCS B TIEPioa
LBITIHHA 1 XapaKTepHi TAKUMH CHMIITOMaMH, 5K 1 Ha

JUCTKOBIM miacTuHUi. Ha  MOKpif  JIHCTKOBIH
MOBEPXHI CYHHMIIl TUIAMH 3’ SIBJISIFOTHCS 1HTEHCHBHIIIIE,
HDK Ha cyxid. Mineniii rpuba po3pocTaeThcs, Ha
HBbOMY YTBOPIOETHCS 3HaYHA KiIBKICTh KOH1I€HOCIIIB,
BiH 00pe MOMITHMI, Mae BUTIIAA Oumoro mymka. Ha
HbOMY (OPMYETHCSI KOHIiJiaJlbHE CIHOPOHOIICHHS
30ymuuka R. tulasnei. Kowninii ¢dopMmyroTbes Ha
BEpXiBKaxX KOHIJIIEHOCIIB 1 PO3MIIIEH] JaHIFO)KKOM
Big 1-4 no 6-9 . Koninii 6e30apBHi, IIIIHAPUIHOL
¢hopMH, BHYTpPIIIHS YacTHHA 3allOBHEHA BaKyOIISIMH,
MailoTh 1-4 meperunku. Ili3Hime IeHTp M
po3TpicKkyeThcsi abo B3araji Bumagae. Ha copuid-
HATJIUBUX COPTaX CYHMII B IEpiof MaKCHMaJlbHOTO
PO3BUTKY XBOpoOM (JIUTIEHb, CEPIIEHB) TUISIMU 3JIMBa-
FOTBCSI, 3yMOBIIIOIOUH TIEpEeIYacHE BCUXaHHS JINCTKIB.

BcraHoBneHO, IO HANPUKIHII KBITHI — Yy
mepmiiif exaai TpaBHS Ha YpPaKeHUX 30YIHHKOM
JIUCTKAX 3’ SIBJISUTUCS XapaKTEepHi I XBOPOOU IIJISIMH,
YTBOpPCHI MillelieM, Ha sikomy depes 7-10 nib
yTBOpIOBaBCsl Oimmi abo 3merka Oypuil HamT —
KOHi/liaJlbHEe CIIOPOHOIICHHS rpuba. Y CBOEMY IHKII
PO3BUTKY maTtoreH (¢opMyBaB cyMyacTe Ta
KOHiJiaJIbHEe CIIOPOHOLICHHS. [HKyOaumidHMiA mepion
TpuBaB Bix 8—14 1i6. ONTUMAIBEHOI TEMIIEPATypPOIO
JUIA PO3BHTKY XxBopobu Oyma +20 — +24C Ta
cepeaHbo000Ba BoJoricTh moBiTps 75—80 %.

VY mepiox Bereramii maToOreH IONMIMPIOBABCS
KoHimisiMu. JDkepenoMm iHdexuii Oymu  ypaskeHi
JUCTKM Ta POCIHMHHI pemTku. HaBecHi mnepBHHHE
3apakeHHS POCIMH BimOyBajocs CyMKOCIOpaMH, a
BTOPUHHE — KOHI/IIIMH ITaTOTEHA.

Ilix 9ac BUBYEHHS KyJIbTYpalbHO-MOP(HO-
JOTiYHUX ocoOmuBocTel Tpuba R. fulasnei BCTaHOB-
JICHO, 10 Ha JOCTIKYBAaHMX INTYYHHUX TOKHUBHHUX
CepelloBUINAX PICT KOJIOHINH BigOyBaBcs OykKe IIO-
BUTBHO.

Ha xapTomisHO-TIII0KO3HOMY arapi Mirerniit pic
MOBIIBHO: Ha 14 100y iioro miamerp cTaHOBUB 7,9 MM.
3abapeiieHHss Minenito Ha 3-5 mo0y Oymo Oijoro

Komeopy, Ha 10-14 1oby — cipyBaTo-poKeBOro
BIJITIHKY.
Busnauenns imkyOaniiiHoro mepioxy Oioi

IUSIMHCTOCTI CYHHII Ha Pi3HHX 3a CTIMKICTIO copTax
Jla€ 3MOTY IPOBOAUTH MOHITOPHHT 32 PO3BUTKOM 1
MOUIMPCHHSAM XBOPOOW Ta IUIaHYBaTH e(EeKTUBHUI
KOMIIJIEKC 3aX0/IiB 3aXUCTY BiJ HEl.

BuchHoku. 1. B ymoBax Cximnoro Jlicoctemy
VYkpainu Oifla MISAMHUCTICTh CyHHIl 30YIHHUK Ramu-
laria tulasnei Sacc. € IWKIJUIMBOIO XBOPOOOK HAa-
3eMHHX OpraHiB POCIHH 3aJISKHO BiJ METEOPOIIO-
IYHUX yMOB pOKy. MakcUManbHUIl PO3BHUTOK
xBopoOu BusBMIM B JjmmnHi: 18,4-58,6 %. Ilnoma
HEKPOTHYHUX IUIIM Ha JIMCTKOBHX IIIACTHHKAX
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POCIIHH 3aJIeXHO BiJl CTYIECHS YPa)XEHOCTI CTAaHOBHJIA
Bin 5,7 mo 27,3 %. lle mpusBoauio N0 3arajibHOTO
ocnabJeHHs Kyl[iB Ta 3HIDKEHHS BPOXKAWMHOCTI
MOTOYHOTO I HACTYNHOTO pOKIB Ta MOTIpIICHHS
SIKOCTI SIT1[, 0 TPU3BOIMIIO 10 BisMupaHHs 25-28 %
ACHMUTIOI0YOI MTOBEPXHI JIUCTSA CYHHUII Ta 3HIDKECHHIO
Bpoxaro 10 22-25 %.

2. BcTaHOBJIEHO, 110 HANPHUKIHII KBITHS — Ha
MOYaTKy TPaBHS 3’ ABISUTHCS XapaKTEpHI sl XBOPOOH
msvu — Bin 0,7 1o 8,2 MM y miamerTpi, Ha SIKUX uepes
7—-10 ni6 yrBOproBaBcst Oinuii abo 31merka Oypuit HamiT
KOH1/1iaJIbHOTO CIIOPOHOIIEHHS. [HKyOaiifHuii epion
TpuBaB 8-14 ni6. OnTUMAIBHUMH TEMIIEPATYpPaMU
V1L PO3BUTKY XBopobu Oymu +20 — +24°C Ta
cepenHbo000Ba BoJNOricTh mOBiTps 75-80 %. VY
Tepio1 Bererallii maToreH MOIIMPIOBaBCS KOHIISIMHU.

3. BusHaueHHs iHKyOamiiiHOro mepiony Oinoi
IUSIMHCTOCTI CYHHII Ha pi3HHX 3a CTIMKICTIO copTax
(Pokcana, [lpucBsara) gae MOXIUBICTh JJIS TUTaHY-
BaHHS Ta €(EeKTHBHOIO IIPOBEICHHS 3aXHCHUX 3a-
XOMiB 111 OOMEXKEHHS IOIIMPEHOCTI Ta PO3BUTKY
01101 TUTSIMUCTOCTI CYHUIII CaJIOBOI.

4. Jlyia 3axucTy HacaJK€Hb BUCOKOCIPUMHST-
JUBHX JI0 XBOPOOH COPTIB CYHHMIII CaJj0BOi HEOOXiTHO
3aCTOCOBYBATH CEJICKI[iIfHO-TeHETHYHi, arpoTeXHivYHi
3aX0/M, a TaKOX BUKOPHCTOBYBaTH OioyHrimmmu:
¢iTocriopuH 3 HOpMOIO BUTpatu 1 1/ra i ¢piTomokTOp
2 Kr/ra.

IIpu 3actocyBaHHi @iTocmopuHa y ¢dazy
BHCYBAaHHsS KBITKOHOCIB MOIIMPEHICTh OiJ0i IuIs-
MHUCTOCTI craHoBHia 8,3 % 3a pPO3BUTKY XBOpoOU
2,4 %. I1pu BuKOpHCTaHHI (PiTOZOKTOPA MOUIUPEHICTH
XBopoOH craHOBUNa 6,5 % 3a pO3BUTKY XBOpoOU

1,6 %, a Ha KOHTPOJi MOMIKpEHiCTh OO0l MiIsIMHuC-
TocTi yTBopuia 15,0 % 3a po3BUTKY xBopoOu 4,8 %.
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Jumurpos C., Cabayk B. IlinBuuieHHsI BpOkalHOCTI CLIbCHLKOrOCHOJAPCHLKUX KYJABLTYP 3a Mikopu3auii
KOpeHeBOI CHCTeMH

VYCTaHOBIEHO BIUIMB MIKOpH3allii KOPEHEBOI CHUCTEMU CLIBCHKOTOCHOAAPCHKUX KyJIbTYp Ha MiJBHMIICHHS IXHBOI
BpoXKalHOCTI. 3a pe3ynpTaTamu AociivkeHb (2017-2021 pp.) BusiBIeHO, 110 MIKOpU3alliss KOPEHEBOI CUCTEMU POCIMH
CUIBCBKOTOCIOAAPCHKUX KYIBTYP CHpUsi€ iICTOTHOMY MiJBHIIEHHIO BPOXKANHHOCTI IIIEHHUII M’SIKOi O3UMOI, KyKypYyA3H,
COHAIHUKY 1 coi. IlepennociBHy 0OpoOKy HAaciHHS NPOBOAMIM Y 3aTiHKY (YHMKAlO4u Iii OpsSMMX COHSYHHUX IIPOMEHIB)
00NpHUCKYBaHHAM pOOOYUM PO3UMHOM 200 3aMOYYBAHHSIM Y HbOMY HAaciHHA y A€Hb BUCIBY Ha 1-2 ron. O0po0isiiiu HaciHHSA
BPYUHY, 00NpHCKyBayeM. 3ayBaXKeHO, 110 3a NEPEATIOCIBHOI 00pOOKM HACIHHS IMIIEHUL 03UMOI MiKOPU30yTBOPIOBAIbHUMHU
rpubamu Tuber melanosporum Vittad. (mpemapat Mikositan) ta Trichoderma harzianum Rifai (mpenapar Mikodpenn) i
Gaxrepii Bacillus subtilis Cohn. (npenapatr dmnopobauuiiiH) ypoxkaiiHicTh 3epHa 3poctana Ha 7,4-22.3 % mnopiBHIHO 3
KOHTPOJIEM. YPOXKaHHICTh KYKYpPY/3H, COHSIIHKUKY 1 COl TaKoXk OyJia MOMITHO BHIIOKO, HIXK HA KOHTpoJi. Tak, ypoxkalHICTh
3epHa KyKypy/A3H y BCiX BapiaHTax gociijkeHb Oyna Ha 19,3-39.4 %, HaciHHA coHsiiHuKa — Ha 24,4-43,5 %, a coi — Ha
16,4-37,7 % BuUILIOI 32 KOHTPOJb. BHUSBICHO NMO3UTHUBHMUI BIUIMB Ha IiJBUILEHHS BPOXXKAWHOCTI BCIX CUIBCBKOrOC-
MOAAPCHKUX KYJIBTYp Y BapiaHTax i3 npenapatoM Mikodpenn (rpub Trichoderma harzianum Rifai), sikuii cranoBuB 22,3—
43,5 % mOpiBHAHO 3 KOHTpojeM. Y BapiaHTax 3 iHIMMU npenapatamu (Mikositan 1 ®nopobauwiiH) MOKa3HUKU
[OKpaIllaHHd BPOKaHOCTI LUX KyAbTyp OyIW JElo HIDKYMMM, HDK Yy BapiaHTax i3 npemnapatoM Mikodpena, npore
JIOCTaTHbO MEPEKOHJIMBUMH y MO3UTUBHOMY IX BIUIMBI Ha BCi IOKa3HUKU. /IOBEJE€HO NMO3UTUBHMN BIUIUB BUKOPUCTAHHS
MIKOpU30yTBOPIOBAJILHUX I'pUOIB 1 a30TdikCyBadbHUX OakTepii Ha IHTEHCUBHE IMiJBHIICHHS BPOXXaHHOCTI CLIBCHKO-
rOCIIOJAPCHKUX KYJIBTYP.

Ku1o4oBi cjioBa: BpoxaiiHiCTh, MiKOpH3aLlis, IPUOHU, NMIIEHUI 03MMa, KYKYpy/3a, COHSIIHUK, COS.

Dymytrov S., Sabluk V. Increasing crop yield by mycorrhization of the root system

The purpose of the research was to reveal the effect of mycorrhization of the root system of crops on their yield.
Based on the results of research carried out in the years 2017-2021, it was found that mycorrhization of the root system of
crops contributes to a significant increase in the yield of soft winter wheat, corn (Zea mays), sunflower, and soybean. Pre-
seeding treatment was carried out in the shade (to avoid direct sunlight) by spraying with (or soaking in for two hours) a
working solution on the day of sowing. Seed treatment was performed by manual using a sprayer. In particular, when using
mycorrhizal fungi Tuber melanosporum Vittad. (bio preparation Mycovital), Trichoderma harzianum Rifai. (bio preparation
Mycofriend), and bacteria Bacillus subtilis Cohn. (bio preparation Florobacillin) for pre-sowing seed treatment, the grain
yield of soft winter wheat increased by 7.4-22.3 % as compared to the control. The yield of corn, sunflower, and soybean
was also significantly higher than in the control. Thus, the yield of grain in all experimental treatments was higher as
compared to control, specifically by 19.3-39.4 % in corn, by 24.4-43.5 % in sunflower, and by 16.4-37.7 % in soybean.
The positive effect of Mycofriend (Trichoderma harzianum Rifai.) on the yield of all the studied crops was especially
noticeable, with a yield increase of 22.3-43.5%. In the treatments with other bio preparations (Mycovital and
Florobacillin), the yield of the studied crops was slightly lower than in treatments with Mycofriend. Nevertheless, the yield
increase was enough convincing. To conclude, the use of mycorrhizal fungi and nitrogen-fixing bacteria contributes to a
significant increase in the yield of crops.

Key words: productivity, mycorrhization, fungi, winter wheat, corn, sunflower, soybean.

IocranoBka mpodaemu. OjHIiEIO i3 CBITOBUX  BUPOOHMIITBA 1 3HIKeHHA Horo Brpar [13]. 3wmiHn
npobnem y XXI cT. € mnobdanbHa eHepreTidHa Kpusza. 3 BOJHOrO OallaHCy POCIHUH OOYMOBIICHO HECTIHKICTIO
OIJISly Ha 116 BaXIMBOIO 3HAUYCHHsSI HaOyBaroTh Oioo-  Pi3HUX (HaKTOpIB CEpeJOBHINA, IO BiATBOPIOETHCS HA
T14HI Ta CUIbCHKOIOCTIONAPCHKI JIOCTIPKEHHSI, CIIPSMOBa-  IHTEHCHBHOCTI TPOXO/KEHHS (Pi3i0NIOriYHUX TPOIIECIB,
Hi Ha MOJIIIIIEHHsI CTA0UTHHOCTI CUTBCHKOTOCIIOIAPCHKOr0  AIKi BU3HAYAIOTH (hOPMYBAHHS BPOXKAKO 1 oro sikocTi [ 8].

142



3axucT pocauH

AHaJi3 ocTaHHIX JocaigxeHb i myoOaikamiii.
Mikpooprani3mu, 31aTHI yTBOPIOBATH CTUMYISTOPU
POCTY PpOCIHH, 4YacTO BHUKOPHCTOBYIOTH IJISi BHIO-
TOBJICHHSI MIKpOOHHX IpENapartiB, SKi 3aCTOCOBYIOTh
y POCIMHHMITBI SIK 3acO0M CTHMYJIIOBAaHHS IIpO-
POCTaHHSI HACiHHS, HPUCKOPEHHSI KOPEHEYTBOPCHHS,
MTO3UTUBHOTO BIUIMBY Ha MPOLECH POCTY i PO3BUTKY
POCIMH Ta TWiABUIIEHHS YPOXKAaHHOCTI ClIbCHKO-
TOCIIOAAPCHKUX KyIbTYDp [9].

Mikopr3a MoOXe BIUIMBAaTH Ha IIUIICHICTH
MeMOpaH, Mpo 110, 30KpeMa, CBiAYaTh BUIIA KOHIICHT-
pauis eIeKTPONITIB y KOPEHSAX 1HOKYJIbOBaHHUX
apOyCKyJIsApHOIO Mikopu300 (AM) rpubiB pociuH i
HIDKYMH piBeHb iX Buxomy [3].

Jns eheKTHBHOTO POCTY 1 PO3BUTKY POCIHH
mpoca MPYTOMOIIOHOIO0 BUKOPUCTOBYIOTH CHMOiO-
THYHI MIKPOOPraHi3MH 3 pIi3HOIO JIOMIHYIOUOO
(GYHKII€I0: MIKOPH30yTBOPIOBAIBHUMH, a30T(¢ikca-
uiero, ¢docharmoodinizaiiero, 3axuctoM Bix (ito-
MATOTEHIB TOIIO, IO CIPUSE MOKPAIIAHHIO KUBJICHHS
Ta 3MEHIICHHIO IECTUIMIHOTO HABAHTAKCHHS Ha
arporeHosu [1].

Cepen  MiKpoopraHiamiB  0coOIMBe  Micile
HaJNEXUTh IpudaM apOycKymspHOi Mikopusu (AM) 3
0araTopyHKIIOHaJIBHUM XapaKTepoM BIUIMBY Ha
pociuHu. BoHU mepenyciM CpHsOTh 301IBIICHHIO
MOTJIMHAJIBHOT 37]aTHOCTI KOPEHEBOI CHUCTEMH, IO
MiJICUITIOE  IHTEHCUBHICTh 3aCBOEHHS CIIONYK 0io-
TCHHUX EJIEMEHTIB 1 MOCNa0i0e HETaTHBHUM BILIUB
MOCYXH Ta 3acoJieHHs IpyHTIB [15].

Bona nns pocnuH — HalBaXITUBIMIMHA pecype i
yMOBa icHyBaHHS. BoznHe cepenoBuiie HeoOXinHe s
MpOTIKaHHSA BCIX THIIB OIOXIMIYHUX peakmii, sKi
BiOyBalOTECSI B POCIHHAX [6]. 3MEHIIEHHS BMICTY
BOIM 3YMOBIIOE HH3KY OIOXIMIYHHMX peakiiii y
POCIIMHI, IO MPHUPOJHO, MO3HAYAETHCS HAa MPOIEci
¢dorocuntesy [12].

B ycix 3eneHHX pOCIMH TINBKM YacTHHA
COHSYHOI €Heprii, 1o MOTJINHAETHCH, BUTPAYAETHCS
Ha ()OTOCHHTE3, a BENHUKa il YacTKa JIMIIE HarpiBae
nucTtku [4]. PocnuHa movmHae BUTpayaTH BOJOTY 3
MOMEHTY TIpOpOCTaHHS HaciHHS. IIpore BuTpaTa
BOJIOTH Ha IIbOMY €Talli 3arajJioM He3HauHa. barato
BOJIOTH pOCIMHA MOYMHAE BOWUPATH IIICIS TOSBH
CXOIiB, MHpUYOMy Maibke BcCsS Bojora ine Ha
BHUIAPOBYBAHHS (TpaHcmipaito) [5].

3a Opaky Boxu OiocMHTE3 XJIOpodily 3araib-
MOBYETBCA. Y TIOCYXY YacTO PYHHYETHCS XJIOPOQi.
[ToXOBTiHHS JMCTKIB TpPH CHIBHHUX IIOCyXaxX —
3BUYAWHUM 30BHIIIHIM mposiB Opaky Bomum [11].
CtpecoBa fis OCYXH 1 HEIOCTAaTHS aepaiis IPyHTY
IHAYKYIOTh 3HHXKCHHS BMICTY BOAM y TKaHHMHAX
pPOCIIMH, MO0 MPU3BOIUTH [0 VYIOBUIBHEHHA abo
MPUITUHEHHS IXHBOI'O POCTY, MOOYpIHHS, 3aCHXaHHS

Ta ONaJaHHS JHUCTKIB. BogHOUac MacoBO BiAMUPAIOTh
IpiOHI KOpeH1 i TaJbMyIOThCS HPUPOCTH SIK 3a Aii
MOCYXH, TaK 1 micist Hel [7].

Bonoricte IpyHTY iCTOTHO ITO3HAYa€THCS Ha
JUSUTBHOCTI KOpPEHIB 13 TOTIMHAHHA BOIH, MPOTE
BENMKa i 4acTKa y IPYHTI HEIOCTYyIHA IUIS POCIIHH.
ChiBBiHOLIEHHS JOCTYNHOI Ta HEJOCTYNHOI BOAU Y
IPyHTaX pi3HOr0 MEXaHIYHOrO CKJaly BH3HAUYae ioro
BoJioro3abesneyeHHs [2].

Bukopucranus MiKOPH30yTBOPIOBAIBHUX
rpubiB 1 a3oTdikcyBanpHHX OakTepif copuse
KpaloMy BOJIOr03a0e3MEeUeHHIO0 POCIUH, a BIATaK i
MMO>)KUBHUMHU pedoBrHaMH [ 14].

OTox, JaHi HAyKOBOI JITEpaTypH HMOKAa3yIOTh
MO3UTUBHUN BIUIMB HA TPOIEC HAIXOHKCHHS
MOXXMBHUX PEYOBHH Ta BOJH 3 IPYHTY 10 KOPEHEBOI
cucreMu pociuH. ToX Hame JOCHiKEHHS Mpu-
CBSIUCHE BHBUCHHIO BIUIMBY MiKOPHU30yTBOPIOBAIBHUX
rpuOiB 1 a30T¢ikcyBaIbHUX OaKTepiil Ha MiTBUIICHHS
BPOXKaifHOCTI CUTBCHKOTOCTIOIAPCHKUX KYIBTYP.

IlocTanoBka 3aBaaHHs. Hame 3aBmanHs —
BCTAaHOBHUTHU BIUJIMB MIKOpH3aIlii KOPEHEBOI CHCTEMHU
MIIEHUI 03MMOi, KYKYypy/I3H, COHSIIHUKY Ta COi Ha
MiJIBUIICHHS IXHBOI BPOXKAaHOCTI.

Buxknan ocHoBHOro martepiany. JlocmipKeHHS
npoBoawin yrnponoBxk 2017-2021 pp. B Iactutyti
0l0CHEPreTUYHUX KYNbTYp 1 I[yKpOBUX OypsKiB
HAAH Vkpaiau B ymoBax Becemomominecpkoi noc-
ninHo-cenekuiitHoi ctanuii (BIIACC), po3ramosanoi
Ha JliBobepexoxi JlHinmpa B 30Hi THIOBOro Jlicocremy.
[pyHTOBHI MOKPHB CTPOKaTHd — IEPEBAKAIOTH
YOPHO3EMU COJIOHITIOBATI Ta C1a00COIOHITIOBATI.

Hdus pocminiB rpudu
BE3UKYJSIPHO-apOyCKYISIpHOL Tuber
melanosporum VITTAD. (mpemapat MikoBitasn) Ta
(mpemapat  Mixko-
¢penn) i 6akrepii Bacillus subtilis Cohn. (mpemapat
dnopodaruiin).

BHKOPHCTOBYBAJIN
MiKopH3arii

Trichoderma  harzianum RIFAI

PoGounii posumH OiompemnapatiB TOTYIOTh Y
JeHb OOpOOKH, 3a moTpedu 30epiraloTh y NpoXo-
JOJJHOMY TEMHOMY Micli He Ounblie 4-X TOIUH, a
Oe3mocepeIHbO Tepe]] BUKOPUCTAaHHIM IEPEMIIlyIOTh
JI0 OJTHOP1THOCTI.

IepenmnociBHy 00poOKy HAaCiHHS MPOBOAWIH Y
3aTiHKY (YHHKaIOUM Tii IpSAMHUX COHSYHHX ITPOMEHIB)
OOMpPUCKYBaHHSAM POOOYMM PO3YMHOM ab0 3aMOUYy-
BaHHSIM y HbOMY HACiHHS y J€Hb BHCIBYy Ha 1-2 rof.
OO6pobisimn HaciHHS BpPYy4HY, onpHcKyBadeM. O6pob-
JIeHe HaCiHHS BHCiBaiu ofpa3y. HopMu BUKOpHCTaH-
Hs OlompenapaTiB 3a1exath Bill KyabTypH (Tabm.).
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Tabauys
HopMma BukopucTanus oionpenaparis Ui nepeanociBHOro 00po0/isiHHS HACIHHA
CiTbCHKOroCnoAaAPCHKHUX KYJIABTYP
Kyvibrvpa Bionpenapatu, 11/t
YIBTYP MikodpeHn MixkoBiTain dnopobanmin
ITmenunsg o3uma 1,5 0,5 2,0
Kykypynza 3,0 1,0 2,0
COHAIIHUK 4,0 3,0 2,0
Cos 1,0 1,0 2,0
10
9
8
g 7
=
26
5
€ 35
=
Z 4
3
&3
2
1
0
ITmenHa Kyxypyasa CoHOAIIHHK Cosn
mKortpons M Mikodpenna ® Mikositan @nopobaHnin

Puc. Vpooicaiinicme cinbcokoeocnodapcokux Kynvmyp 3a Mikopusayii
ix kopenesoi cucmemu, BIIJ{CC, 2017-2021 pp. (P-level 0,05)

YpoxkaifHiCTh 3€pHA TIIECHUIl 03MMOI, KYKY-
PYA3H, COHSIIHUKY Ta COi BH3HAYAIM IPSIMHM KOM-
0aifHyBaHHSIM YCiX TOCTIAHHUX AIJISTHOK 32 JOMTOMOTOFO
kombaiiHa «SAMPO». 3a naHuMH puc., ypokaitHiCTh
YCIX CLIbCHKOTOCIIOAAPCHKUX KYJIBTYp y BapiaHTax i3
3aCTOCYBaHHSIM MiKOpH3allii KOpPEeHEeBOi CHCTEeMHU
BE3HUKYJSIPHO-apOOCKYISIpHUMH Ta OaKTepialbHUMH
mpenaparaMyd Oyjia 3HAYHO OUTBLIO MOPIBHSHO 3
KOHTpoJIeM. 30KpeMa YpOKaWHICTh 3epHa MIICHHII
03UMOi Yy JOcHigHuX Bapiantax Oyma Ha 0,30—
0,90 T/ra a6o Ha 7,4-22,3 % OiNbIIOIO, HIK Y KOHT-
pomi. YpoxaiHICTh 3epHa KYKYpYyA3H Yy JOCITIIHUX
BapiaHTax IEPEeBHUIyBaja IOKA3HUKH KOHTPOJIO Ha
1,20-2,46 1/ra (19,3-39,4 %), BpokaiiHICTh HaCiHHSA
consHuKy — Ha 0,48—0,85 1/ra (24,4-43,5 %), 1 coi —
Ha 0,29-0,67 1/ra (16,4-37,7 %).

OTpuMaHi JaHi CBiYaTh MPO TIO3UTUBHUI
BIUTUB MIKOpH3aIlii KOPEHEBOi CHUCTEMH CLIbChKO-
TOCTIONAPChKUX KYJIbTYp Ha MiIBHUINEHHS iXHBOI BpO-
xaitHocTi. 1li pe3ynbTaTH MiATBEPIKYIOTh BUCHOBKH
JeSIKUX JIOCHiJHHWKIB TPO Te, L0 BHUKOPUCTAHHS

BE3UKYJSIPHO-apOOCKYISIPHUX TPUOIB CIPUSE KpaIluM
pOCTy 1 PO3BHTKY POCIHMH 1 MiABUIICHHIO IX MpO-
IyKTUBHOCTI. 30kpema y mpausax Omudepuyk B. 1. Ta
®enopouu  J[. B. 3ayBaxeHo, 1[0 3acCTOCYBaHHS
Tuber Melanosporum n03BONWIO OTPUMATH IiBH-
IIEHY TOPIBHSHO 3 KOHTPOJEM BpOXKaiHICTH MIIOmO-
BHX, OCOOJIBO TOPIXOIITIAHUX KyJAbTYp Toto [10].

BucHoBkn. BuKOpHCTaHHS  MiKOPH30YTBO-
proBajbHUX TpuOIB 1 a30T(iKCyBambHHX OakTepiid
Crpus€e I1HTEHCUBHOMY IIJIBULIICHHIO BPOXAWHOCTI
CLTBCBKOTOCIIOIAPCEKUX ~ KYJBTYp. 30Kpema ypo-
KANHICT, 3€pHa TIICHUII O3UMOi Yy JOCHITHUX
BapianTax Oyma Ha 0,30-0,90 1/ra abo Ha 7,4-22,3 %
OUTBIION, HIXK Y KOHTPOJTI.
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Tonsauyk 0., Kocuiiouy I'. Biuiue nporpyiiHuka Ha 0ioMeTPHYHI NOKa3HMKHU POCJIUH TYMEHIO 03UMOI0

[IporpyroBaHHs HaciHHS mepen CiBOOIO, SIK OOOB’S3KOBA CKJIAJI0Ba CHUCTEMH 3aXWCTY POCIWH BiJ LIKIIJIUBUX
OpraHi3MiB, Ma€ CIPAMOBaHY [Jil0 Ta € BaXJIMBOIO JAHKOIO CY4aCHHUX TEXHOJOIIH BHPOIILYBAaHHS CLIBCHKOTIOCIOAAPCHKUX
KyJIbTYp, HAIlpaBJICHUX Ha IOBHY peaji3alilo FeHETUYHOro NoTeHiany BpoxkaiiHocTi copTy. [lis npoTpyiiHuka nonsrae He
JIMLIe y NpsIMOMY BIUIMBI Ha LIKIJUIMBUM OpraHizM, ajne i B OIOCEPEIKOBAHOMY Yepe3 BIUIMB Ha 010METPUYHI NOKA3HUKU
POCIIMHY, HACIIJKOM YOr'0 € MiABUIIEHHS IPOLYKTUBHOCTI KYJIbTYpH.

Ha copti suMeHI0 03uMOro copTy XaigaWT BuUBYalM BIUIMB 3aCTOCYBaHHsA NpoTpyiHuka BaiiGpanc Interpai,
23,5% 7. k. ¢. (n. p. cemokcan, 25 r/n + ¢uynanokconin, 25 r/n + tebykonaszon, 10 r/n + Tiamerokcam, 175 r/m), y HOpMI
2 /T Ha OIOMETPUYHI MOKa3HUKHM POCIHMH HANPHKIHLI (a3u BUXoxy B TpyOKy i y a3y KOJOCIHHS, sKi MOPIBHIOBANH 3
KOHTPOJIbHUM BapiaHTOM 0€3 3aCTOCYBaHHS NPOTPYHHHKA. Y BapiaHTi 3 BUKOPUCTAHHSAM NPOTPYHHUKA HANPUKIHLI (a3u
BUXOJy B TPYOKY BUSIBJIEHO ONbLIMI po3MaxX O3HAK JIOBXHMHU MUUKYBAaTUX KOPEHIB, BUCOTH POCIUHU, IOBXKHUHY H IINPUHU
JIMCTKA IIOPIBHSHO 3 BiANOBIIHUMM IOKa3sHUKaMM POCIUH Ha KOHTpoii. IIpy 1boMy NOCTOBIpHO BHINMMM IOPIBHSHO 3
KOHTPOJIEM BHSBMJIMCS TOKAa3HWKH BHCOTH POCIMHHU W KUIBKOCTI JIMCTKIB Ha pociuHI. Y ¢a3y KOJOCIHHA CrocTepiraiu
OBy BUPIBHSHICTH IIOCIBY 3a O3HAKaMH JIOBKMHU KOJIOCY M KUIBKOCTI KOJOCKIB y KOJIOCI 32 YMOBM IPOTPYIOBaHHS
HaciHHA. [Ipy 11bOMy OCTOBIpHO BUIMMH BUSIBUIMCS IOKa3HUKU JOBXHHU MHYKYBAaTUX KOPEHIB POCIMHM Ta JOBXUHU
KoJI0Cy. 3O1NbIIEHHS JOBXHHHU KOJOCY ¥ BUPIBHSHICTH IIOCIBY 32 O3HaKaMu JIOBXKMHM KOJOCY M KUIBKOCTI KOJIOCKIB Y
KOJIOC1 € OCHOBHUMHU IOKa3HUKaMH ()OPMYBAHHS BPOXKAIO TUMEHIO O3UMOT0.

Kopemnsuiiinuii aHani3 naHuX, OAEp)KaHUX HANpUKIHLI a3y BUXOLYy B TPYOKy, BUSBHMB JIOCTOBIPHMII HPSIMOJiHIMHMI
CepeHii 3B 30K MK BUCOTOIO POCIIMHM 1 IIMPUHOKO JIUCTKA B KOHTPOJIBHOMY BapiaHTi Ta MDK IIMPHHOIO JIMCTKA Ta BUCOTOIO
POCIIMHY 1 MDK IIMPHUHOLO JIMCTKA 1 JOBXKUHOIO JIMCTKA Y BapiaHTi 3 BUKOPUCTAHHSM NPOTpYiHUKA. Y a3y KOIOCIHHS BUSIBIECHO
NPSMOJIHIMHNI CWIBHUH 3B’S30K Y BapiaHTax AOCHILY MiX BHUCOTOI POCIMHH Ta JIOBKHHOIO KOJIOCY M KUIBKICTIO KOJOCKIB Yy
KOJIOCI, @ TAKOXK MDK JOBXKHHOIO KOJOCY M KUIBKICTIO KOJIOCKIB Y KOJIOCI. Y BapiaHTi 3 NPOTPYHHUKOM BUSBIECHO JAOCTOBIpHUMA
3BOPOTHIH cepeiHill 3B'I30K MiX IIOKa3HUKAMU BUCOTU POCIMHU i JOBXKUHOIO KOPEHIB.

Ki104oBi cj10Ba: s;uMiHb 03UMUIL, IPOTPYIOBaHHS HACIHHS, 610METPUYHI IOKa3HUKHU POCIIHMH, CTATUCTHYHA 00poOKa
JIaHUX.

Holiachuk Yu., Kosylovych H. Influence of seed-treatment by fungicides on biometrical features of winter
barley plants

Pre-sowing treatment of seed is a necessary element of the system of plant protection against harmful organisms.
This protection measure is an important aspect of the modern agrotechnologies focused on full implementation of the
genetic potential of a variety. The exterminator’s effect is revealed both in the direct impact on a pest, and in the indirect
influence on the biomentical properties of plants that finally results in the increased plant productivity.

The influence of the preparation Vibrance Integral 235 FS TH (25 g/l Tebuconazole + 25 g/l Fludioxonil + 175 g/l
Tiametoxam + 5 g/l Sedaxane) in rate 2 1/t on biometrical features of the plants of winter barley of Highlight variety was
studied. This influence was observed in the end of the phase of the tube and in the earing phase of plants treated with
Vibrance Integral 235 FS TH in comparison with the results obtained in control (water treatment of seed). In the variant of
the exterminator application in the phase of tube, the features of roots length, plant height and number of leaves on plant
were intensified as compared to the control variant. Moreover, the indices of plant height and number of leaves on plant
were significantly higher in variant with seed treatment by chemical preparation. In the earing phase one observed
uniformity of sowing by the features of ear length and number of spikelets in the ear under seed treatment with Vibrance
Integral 235 FS TH. The indices of roots length and ear length of plant were significantly higher. The increased ear length
and uniformity of sowing by the features of ear length and number of spikelets in the ear are the main indicators of winter
barley productivity.

The correlation analysis of the data obtaining at the end of phase of tube confirmed significant rectilinear middle
relations between the plant height and leaf width in the control variant and between the leaf width and plant height, and
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between the leaf width and leaf length in the variant with seed treatment with chemical preparation. The rectilinear strong
relations between the plant height and ear length and between the plant height and number of spikelets in the ear, and also
between the ear length and number of spikelets in the ear were marked in both variants in the earing phase. A significant
inverse middle relation was detected between the plant height and roots length in the variant of seed treatment with

chemical preparation.

Key words: winter barley, seed treatment, biometrical features of plant, statistical data processing.

ITocTanoBka mpo6JsemMu. SlUMiHb Ha CHOTOJ-
Hi — BaXJIMBa KyJNbTypa 3 pI3HUMH HalpsMaMH
BHKOPUCTaHHS, OCKUIBKH TOCIZA€ YETBEpTE MICIE Y
CBITI cepen 3epHOBuX KyabTyp [l; 3; 9]. 3minm
KJIiMaTy, IO CYIPOBOKYIOTBCS IiJBUILEHHAM Ce-
PEIHBOPIYHOI TEMIIEpPaTypH IOBITPS M IIOM’SKIIEH-
HSM YMOB 3HMMOBOTO IeEpiofy, CHpPHUSIOTH PO3ILIHU-
PEHHIO TLION] IMiJT 03UMOK0 POPMOIO KyIbTypH [4; 7].

Suminb O03UMHH  ypakyeTbca 30yTHHKaMU
XBOpOO, MIO0 CYTTE€BO MOTIPUIYIOTh YpPOXKAWHICTH
KyJIbTYpHU, 3HIDKCHHS SIKOi MOXKE CTaHOBHUTH IIOHA[
40 % [1]. BinpimicTs MaTOreHIB MOXYTh 30€piraTucs
Ha TIOBepxHi a00 BcepeauHi HACIHHA, MPU3BOASTYH IO
YPaKEHOCTI POCIHH YK€ Ha IEepIINX eTamax ix pos-
BUTKY. UHCIICHHUM Ha POCIHMHAX SYMEHIO O3UMOTO €
W IIKIJUIMBUN €HTOMOKOMIUIEKC. [l 3aXUCTy pOCiInH
BiJl XBOpOO 1 IIKiAHHUKIB BHUKOPUCTOBYIOTH XiIMIi4Hi
mpernaparty, NPoTPYIIYH HACIHHS 200 OOMPUCKYIOUH
mociBy mix yac Bererarii. Kpim mpsmMoro BIJIMBY Ha
HIKiIMBI  00°€KTH, XIMIUHI IIpernapaTd MaoTh i
OIIOCEPEIKOBAHUH BIUIMB HAa G10METPHYHI MOKa3HUKH
pOCIMH, IO BimOOpaka€Tbcs HA  KIHIEBOMY
pe3ynbTaTi BpOXKaifHOCTI KyJIbTYpH.

AHaJi3 ocTaHHIX JOCTiIzKeHb i myOaikamii.
Y €Bpomi OLIBLIICTE MOCIBIB SYMEHIO O3MMOTO
BHPOLIYIOTh 3a IHTCHCHBHMMH TeXHoJorismMu [9].
CroromHi NpOTPYIOBaHHA HACiHHA Iiepes CiBOOIO
3aJIMIIAETECS ONHUM 13 HaWBaKIMBILIMX €JIEMEHTIB
TEXHOJOTii BUPOIIYBaHHS, $Ky 3aCTOCOBYIOTH IS
3aXMCTy MOCIBIB Bi/l IKITHUKIB Ta 30yIHUKIB XBOPOO
[8]. 30kpeMa 3aXHCTy POCIHUH SYMEHIO O3UMOTO Bij
KOpCHEBUX THHJCH, 30yIHHUKH SKHX YpaxylTb
pociuHM Bifg (asm cXomiB, IOCATAIOTH OOPOOKOO
HaciHHA QYHTIOUAHUMHM [POTPYHHUKAMH  Iepen
ciB6oro [10]. Hacinas — ocHOBHe mkepeno iHGeKmii
TBepIoi Ta €aWHE JpKepeno iHdekmii JeTrodol i
YOPHOI CaXKOK SUMeHIo. BbiipmricTe 30yAHUKIB IUIS-
MUCTOCTEH JICTS TAKOX 30€piraeTbcsi y HACIHHEBOMY
MaTepiaii stuMeHio. ToMy MpOTpyIOBaHHS HACIHHS €
HEOOXimHMM 1 O0OOB’S3KOBHM 3aXOJOM 3aXHUCTY
STIMEHIO 03UMOTO BiJl XBOpoO [2].

Bapro 3asHaumtH, moO MPOTPYIOBAaHHS HACIH-
HA — HalOe3meuHimMid 3axiJl 3acTOCyBaHHS Iiec-
TALOUAIB, OCKUIBKM TpenapaTd  MarmTh  OiIbII
CIPSAMOBaHY JIit0 ¥ y MEHIIIN KiJIbKOCTI HAAXOAATh Y
HaBKOJIMITHE CEPENIOBUINE MOPIBHIHO, HANPHUKIAM, i3
OOMPHCKYBaHHIM POCIHUH [6].

IlocTanoBka 3aBaanHsi. Hamre 3aBgaHHs —
BH3HAUUTH BIUIMB  3aCTOCYBaHHS  IPOTPYHHHKA
HaciHHSA Ha Taki OlOMETpHYHI IOKa3HHUKHU POCIHH
STYMEHIO O3MMOTO, SIK: BHCOTAa POCIHHH, OBXKHHA
MHUYKYBaTHX KOPCHIB, KUIBKICTh JIMCTKIB, a TaKOX
JOBXKMHA I IIMpHHA JMCTKA, IOBXHHA KOJOCYy W
KUTBKICTh KOJIOCKIB Y KOJIOCI.

Buxian ocHoBHoro marepiany. JlocmimxeHHs
mposeaeHi Bopomoxk  2020-2021 pp. B ymoBax
HapuanpHo-HaykoBoro 1eHTpy JIpBiBChKOrO Hario-
HAJIBHOTO YHIBEPCUTETY HPUPOAOKOPUCTYBAaHHS Ha
copri sumeHw osumoro Xaimair (DSV). Ipynr
JNOCHIAHOI [TINAHKM — Cipuid JIiCOBHH JIETKOCYT-
JMHKOBUHA. Y NOCTiIl HMOpiBHIOBAIM OiOMETpPUYHI ITO-
Ka3HUKH POCIIMH SUMEHIO O3UMOro 0e3 3aCTOCYBAHHS
MpOTpyHHUKIB (00poOKa HaCIHHS BOIOI0) i 3 00pOOKOIO
HaciHHSA Tmepea ciBOOw mpemaparoM BaiiOpanc
Iaterpan, 23,5 % T. k. ¢., y HOpMi 2 71/T 3 QyHTIIUIHOKO
Ta IHCEKTUIIMHOKO Ji€t0. [[itoui peyoBMHM Tpemnapary:
251/m  cemokcany, 25 1/1 dmyamokconiny, 10 r/n
TeOyKoHa3o0my, 175 1/ TiameTokcamy, IO HalIeXaTh 10
XIMIYHUX TPyl KapOokcimimu, ¢eHUIIiponu, Tprua3onu
Ta HEOHIKOTMHOIIM. [HIMMX XIMIYHUX IpenapatiB Uit
3aXMCTy Bijl IIKITHUKIB Ta XBOpOO MiJ Yac BereTarfii
pocnuH He 3acTocoByBad. CiBOY MPOBOIWIN Y TPETiit
Jekani BepecHs. Hopma BHCIBY HACiHHS CTaHOBMIIA
4,2 mna mr./ra. Ilmoma mocmigHoi AUISHKM — 16 M2,
MTOBTOPHICTh — YoTHpUpa3oBa. HaBecHi y ¢a3i KyniHHI
BHOcmiH repbitua I'pancrap Ilpo, 75 % B.. y HOpMI
putpath 20 1/ra. JlocmipkeHHsS MPOBOAMJIM 32
3aralIbHONPUHHATAMUA MeTofuKamu [5]. BumiproBamu
6ioMeTpHUYHI ITOKA3HUKU POCIIMH HAIPHKIHII BUXOLY Y
TpyOKy Ta y a3y komociHHsA. CTaTHCTHYHY OOpOOKY

JNOCIHIAHMX  JaHUX HPOBOIWIM 332  JOIIOMOTOO
nporpamu Statistica 14.0.
Hanmpukinni ¢asu Buxomy B TpyOKy — Ha

MoYaTKy a3y MpamopLeBOro JHCTKAa — BU3HAYAIH
Taki OIOMETPHYHI TIOKa3HUKH POCIHH, SK: CEpeIHs
JOB)KMHA MHYKYBaTUX KOpPCHIB, BHCOTAa POCIHHH,
KUTBKICTB JIUCTKIB, TOBKUHA 1 IIMpUHA JIUCTKA (puc. 1).

IlopiBHAHHS  mapaMeTpiB BUOipok  3a
nonoMorow oniuii Box & Whisker Plot nano 3mory
HAOYHO TPOIEMOHCTPYBATH BIUIMB 3aCTOCYBAaHHS
MpOTPYHHHKA HA BHMIPIOBAaHI ITOKA3HUKU POCIHH.
Tak, 3a pe3yasraTaMd BUMIpIB 1 CTaTUCTHYHOI
00pOoOKM JOCHITHMX JAaHHX, CEpPeAHE 3HAYCHHS
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JOBXKHHH  MHUYKYyBaTHX  KOPEHIB  POCIMHH Y
KOHTPOJBHOMY BapiaHTi CTaHOBWIO 29,96 cM, a y
BapiaHTi 3 BUKOPHUCTaHHAM NporpyitHuka — 30,90 cm.
CratuctnyHa  o0OpoOka  JaHUX  HE  BUsBUIIA
JIOCTOBipHOT pi3HUII 3a MM TToka3HUKOM (p = 0,061).

JlocToBipHO OIMBIIMMU BUSBUIINCS MOKA3HUKH
BHCOTH POCIHH 1 KiNIBKOCTI JINCTKIB 3a MPOTPYIOBAHHS

Box & Whisker Plot
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27 o Mean
[[OBXWHa KopeHis, KoHTponb [ Mean+SD
[OBXWHA KOPeHiB, MpoTpyMHNK T Meant1,96*SD
cepenHst JOBXnHA KopeHiB (p = 0,061)

Box & Whisker Plot
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KinbKicTe nucTkiB, KoHTpone D Mean+SD
KinbKiCTb MCTKIB, MpoTpyAHMK T Mean1,96*SD

KiJIbKICTb JIUCTKIB (p = 0,004)*

HACiHHS TOPIBHSHO 3 KOHTPONBHUM BapiaHToM. [lpu
bOMY 32 BHUKOPUCTAHHS NpPOTPYHHUKA CepeHs
BHCOTa POCIIMH BHUSABMIIACS 3HAUHO OLIBIIOIO: 66,4 cM
MOPiBHAHO 3 59,53 cM y koHTpoii. Bapro BHOKpeMuTH
OiIBpIINI po3Max 3HAUYEHHS O3HAKH 33 BUKOPHCTAHHS
npoTpyHHHKA. bimem BupiBHSHMM OyB TOCIB 3a
KIJIBKICTIO JINCTKIB 32 BUKOPUCTAHHS NPOTPYIHUKA.

Box & Whisker Plot
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Bucora pociunu (p = 0,003)*

Box & Whisker Plot
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JIOBKMHa JHcTKa (p = 0,922)

Box & Whisker Plot
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mmpuHa juctka (p =0,855)

Puc. 1. Biomempuuni nOKa3HUKU SUMEHIO 03UMO20 HANPUKIHYL BUXO0Y
6 mpyoKy — npanopyesutl Iucmox (¥ — pisHuyst Misc 6apiaHmamu 00CMosipHa)
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JloBkuHa ¥ IIMpUHA JHCTKA MajM ONHAKOBi
cepenHi 3HaueHHS sIK 32 BUKOPUCTAHHS MPOTPYHHHUKA,
Tak 1 6e3 HBoro, 1 cranoBrmM 18,29-18,33 cm 1 1,54—
1,55 cm, BigmoBimHo. Sk i JIOCTIIKyBaHi
MTOKA3HUKY, TOBXKHMHA W IIMPHHA JUCTKA y BapiaHTi 3
BHUKOPUCTAHHAM MPOTPYHHHKA Manu OUTBIINI po3max
O3HAaKH.

Kopensamiitaum aHanizoM A0OCITiIKYBaHUX Tapa-
METpiB  BHSIBJICHO JOCTOBIpHUH  NpsIMOMiHIHHUIA
3B 30K MK BUCOTOIO POCIIMHH 1 IIUPUHOIO JINCTKA B
KOHTpONbHOMY BapiaHTi (» = 0,74), MK DIMPHHOO
JUCTKa Ta BUcOTO pocimmau (» = 0,55) 1 Mix
IIMPUHOIO JIUCTKA 1 JOBXKUHOW JucTka (r = 0,49) y
BapiaHTi 3 BUKOPUCTAHHSIM IPOTPYyHHUKA.

BumiptoBaHHs 0i0OMETPUYHMX IOKAa3HMUKIB poc-
JUH STYMEHI0 03UMOTo Yy (pa3y KONMOCIHHS MOKa3alo
OUTBIIY BUPIBHSAHICTh MOCIBY 32 O3HAKAMH JIOBKHHU
KOJIIOCY I KiNBKOCTI KOMOCKIB y KOJIOCI 3a BHKO-

1HIII1

Box & Whisker Plot
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[AOBXMHa KopeHiB, KoHTponb [ MeantSD
[OBXUHA KopeHiB, MpOTPYIHUK T Meant1,96*SD

JoBXKuHA Kopens (p = 0,006)*

Box & Whisker Plot

2 0 Mean
NOBXUHa Kornoca, KoHTpons [ Mean+SD
[noBXUHa Konoca, MpoTpyiiHIK T Mean1,96*SD

noBkuHa koioca (p = 0,039)*

PUCTaHHS MPOTPYHHMKA TOPIBHSHO 3 KOHTPOJIBHHM
BapiaHToM (puc. 2).

Y ¢azy mpamopreBoro  JIMCTKa
301IBIINBCS TOKa3HUK CEPeIHBOI JAOBKUHH MUUKY-
BaTUX KOPEHIB POCIMHU Yy BapiaHTi 3 BUKOPUCTAHHSAM

3HA4YHO

nporpyidHuka. Tak, BiH JOCST CEPEAHBOrO 3HAYCHHS
30,02 cM, 110 BUSBUIIOCA JOCTOBIpHO BHIIUM (p =
0,006) mOpiBHSHO 3 KOHTPOJIBHHM BapiaHTOM, 1€
cepenHe apuMeTHYHE JOBKHHU KOPEHIB CTaHOBHIIO
32,15 cM. Sk 1 B momepeaHio a3y, Mexi J0BipUOro
iHTepBaNty s 95 %-Boi iMOBIpHOCTI 3a TPOTpy-
IOBAaHHS HACIHHS BHSBWINCS UIMPIIUMH, HIK Yy
KOHTPOJIBHOMY BapiaHTi.

3a 03HAKOI0 BHCOTH POCIMH SYMEHIO JIOCTO-
BipHO{ pi3HUII MK BapiaHTaMH JOCIiAy HE BHUSBICHO
(» = 0,120). IIpu usomy cepenHe apudmeTnye
3HaYeHHsS y KOHTpoii craHoBuio 129,06 cMm, y
BapiaHTI i3 3aCTOCYBaHHAM NpoTpyitHUKa — 132,49 cMm.

Box & Whisker Plot
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KUIBKICTh KOJIOCKIB y Koioci (p = 0,062)

Puc. 2. Biomempuuni NOKA3HUKY SUMEHIO 03UMO20 Y a3y KOLOCIHHSL
(* — pizHuys mioc eapianmamu 00CMOSIPHQ)
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JloBkHHa KOIOCYy 3a YMOBU IIPOTPYHOBAHHS
HACiHHS S[YMEHIO O3MMOTO B JIOCIHiAI BUSBHIIACS
JOCTOBIPHO BHIIOI0 TOPIBHSIHO 3 KOHTPOJIBHUM
BapiaHTOM, 1 craHOBMIIA 6,50 CM, TOMI SIK Y KOHTPOJI —
5,61 cM. Bapro BuOKpeMuTH OUIBINY BHPIBHSHICT
MOCIBY, OJEPXKaHOr0 3 MPOTPYEHOTO HACIHHS, 3a
03HAKOIO0 JOBXHHHU Konocy. [Ipu npoMy MiHiManbHe
3HAYEeHHA Yy [IbOMY BapiaHTi cTaHoBujo 5,00 cM, a B
KoHTpoi — 2,90 cMm.

3a KINTBKICTIO KOJIOCKIB y KOJIOCI JOCTOBIpHOI
PI3HMLI MK BapiaHTaMHU JOCIiAY HE BUSBIEHO, IIPOTE
BapTO 3ayBaKUTH, IO 3a I[iI€I0 O3HAKOI POCIHHH 3a
YMOBH IIPOTPYIOBaHHS HACiHHS Oyiu OiIbIIl BUPIBHSHI
i MaJI MEHIII MeXi po3Maxy O3HAKH W, BiAMOBIIHO,
MEHII MexXi moBipuoro iHTepBanmy it 95%-Boi
IMOBIPHOCTI, HI’K Y KOHTPOJIbHOMY BapiaHTi.

Kopensauiitauii aHami3 BHUMIpPIOBaHHX O3HAK
POCIMH KOHTPOJIBHOTO BapiaHTa BHUSBHB HPAMOINi-
HIHHUI JOCTOBIpHUN CHIIBHHMN 3B’SI30K MK IOKa3-
HUKaMH BHCOTH POCIHMHHU Ta JOBXHHOIO KoJocy M
KUTBKICTIO KONoOckiB y komoci (0,74 i 0,77, Bimmo-
BiJIHO), a TaKOXX MiX JIOB)KHHOK KOJIOCY W KUTBKiCTIO
KOJIOCKIB y Komoci (7 0,98). 3a pesynpraramu
CTaTUCTUYHOI OOpOOKM [aHMX BapiaHTa i3 BHKO-
PHUCTaHHSIM TPOTPYHHMKA, JOCTOBIpHUH HpsAMOITi-
HIHHUI cepemHild 3B SA30K BHSBIECHO MiX TOKa3HU-
KaMH BHCOTH POCIHHH i IoBXHHU Korocy (7 = 0,61)
Ta CHWJIBHMHA 3BSI30K MDK JOBKHHOIO KOJIOCy i
KIJIBKICTIO KONOCKIB y konoci (7 = 0,90). Mix moxas-
HUKOM BHCOTH POCIHHH N CEpEeIHBOIO JIOBXKHUHOIO
MUYKyBaTHX KOpEHIB y I[bOMY BapiaHTi BHSIBICHO
JOCTOBipHUII 3BOPOTHIH cepenHiif 38’30k (r =—0,53).

BucnoBku. Busnauenns 6iOMeTpUYHUX
MTOKA3HUKIB POCIHH SYMEHIO O3MMOI0 3a IPOTPY-
IOBaHHS HaCiHHA mpenapatoM BaiiOpanc IuTerpai,
23,5% T. K. c. BUABWJIO OumbIIMA po3Max oO3HAK
CepeHbOi JOBKHHU MUYKYBaTUX KOPEHIB, BHCOTH
POCIIMHH, NOBXHUHU W IIMPHHU JMCTKA IMOPIBHSHO 3
pOCIMHAMH y KOHTpOJNi, Ji¢ HaciHHSI 00poOsH
BOJIOI0, HATIPUKIHII (a3 BUXOLY B TPYOKy — y da3zy
BUKHJAHHS IIpamopueBoro Jucrtka. llpm npomy
BHCOTa POCIMHM M KUIBKICTh JIMCTKIB Ha POCIHHI
BHSIBUIIUCS IOCTOBIPHO BMIIMMHU TOPIBHSIHO 3 KOHT-

poneM. VY ¢azy KOIOCIHHS 3a IPOTPYIOBAHHS HACIHHS
croctepirasii  OinblIe  BHUPIBHSHICTH IOCIBY 32
O3HAaKaMHU JIOBXKHHU KOJOCY W KiNBKOCTI KOJIOCKIB Y
koisioci. [Ipu oMy JOCTOBIpHO BHUIIMMH BUSBUIHCS
MOKA3HUKH CepelHBbOI JOBKUHHM KOPEHIB POCIMHHU Ta
JOBXKUHHU KoJIocy. 30UTbIICHHS IOBXHHHU KOJNOCYy U
BHPIBHSAHICTb MOCIBY 32 O3HAKaMHU JOBKHUHH KOJIOCY U
KUTBKOCTI KOJIOCKIB Y KOJIOCI — BaXKJIHMBI TOKa3HUKH
(hopMyBaHHS BpO)KaHOCTI STYMEHIO O3UMOTO.
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JInxousop B., Ianiok B., Kocuiouu I'. EdpeKTUBHICTH 0CIHHBOI0 BHeceHHs1 repOinmaiB Ha 03uMiii mmenunui

3 MeTor BHMBYEHHS €EKTHBHOCTI OCIHHHOI'O BHECEHHs repOinuaiB Ha o3umii mmenuni y 2019-2021 pp. Ha
JIOCIiIHOMY 110J1i KadeapH TEXHOIOrH Y poCcIMHHUNTBI JIbBIBCHKOIO HAIllOHATIBHOI'O YHIBEPCUTETY IPUPOAOKOPUCTYBAHHS
NPOBOJIA TIOJBOBI JOCTILKEHHSL. [PYHT JOCIIMHOI JUIAHKH — TEMHO-CIPHI OIiI30JICHUI JIETKOCYIIIMHKOBHIA 3 yMiCTOM
rymycy 2,6 %. Buswanm cim npenaparis: IloiitHep, B.r. (TpubeHypoH-Metmi, 750 r/kr); KBenekc, B.r. (rajaykcugeH-
metui, 100 r/kr + ¢pmopacynam, 100 r/kr + KIOKBIHTOCET-KUCIOTH-aHTHAOT, 7 1T/kr); I'poainMakci, 0.1., (amimocynbhypoH,
100 r/n + HomocynedypoH, 25 r/n + medenmnip-giernn-antunor, 250 r/1); Yekkep Xtend, B.r. (mudmodenikan, 240 r/kr +
amimocynbbypon, 40 r/kr + #Homocynbbypon, 10r/kr + wedenmip-gietwi-antuaor, 100 r/kr); Cromn 330, k.e.
(mermumeranin, 330 r/n); Jlerato Tpio (Tpiniti), k.c. (menaumeranin, 300 r/n +xmopronypoH, 250 r/n1 +audnydenikay,
40 r/n); MapadoH, k.c. (meraumeraid, 250 r/n + i3onpotypoH, 125 1/mn).

JlociJUKeHHAMM BCTaHOBJIEHO, LI0 B yMOBaxX JOCTaTHBOIO 3BOJOXKEHHS 3aximHoro Jlicocremy VYkpaiHu Buiy
BPOXKAMHICTh 03UMOI MIIEHUI 3abe3nedyBany repOiluIy, 0 KOHTPOJIIOBAIN OJHOYACHO JIBO- Ta OAHOAOJBHI Oyp’sHHU.
YpoxaiHicTb KyIbTYpH Y BapiaHTax 3 repOiluaamu, sIKi KOHTPOJIIOBANM JIMIIE OBOAOJIBHI Oyp’sHH, Oyna HMXKYOLO,
BHACJiJIOK 3HAYHOI'O IOIIUPEHHS 3/1aKOBOro Oyp’siHy METIIOTy 3BHYaiHOro (Apera spica-venti). HaliBuily Bpo)xkalHICTh
3epHa o3umoi mmenuni copty PXKT Pedopm omepxano 3a ociHHboro BHeceHHs1 repOinmni Yexkep Xtend (9,10 1/ra),
Jlerato Tpio (8,56 1/ra) Ta Mapadon (8,68 1/ra), mo wa 1,28 /ra i 0,74 1/ra 0,86 T/ra BHIlEC MOPIBHIHO 3 BapiaHTOM
BHeceHHs npenaparty [loWitHep. ['epOinn Mapadon 3a6e3neuye 100 % TexHiuHY eeKTUBHICTh Maiike Ha BCiX OCHOBHHUX,
HaMOUIbII MIKiAIMBUX Oyp’siHAX, 30KpeMa Ha METIII031 3BUYaliHOMY.

KurouoBi ciioBa: o3uma niueHuns, repOinuan, Oyp’sitHY, TeXHiYHa eeKTUBHICTb repOiluiiB, ypOKalHICTb.

Lykhochvor V., Ivaniuk V. Kosylovych H. Effectiveness of autumn application of herbicides on winter wheat

To study effectiveness of autumn application of herbicides on winter wheat, the Department of Plant Technology of
Lviv National Environmental University conducted field research in 2019-2021. The soil of the experimental site is dark
gray podzolic light loamy with a humus content of 2.6 %. Seven herbicides were studied: Poitner, w.g. (tribenuron-methyl,
750 g/kg); Kvelex, w.g. (galauxifen-methyl, 100 g/kg + florasulam, 100 g/kg + cloquintoset-acid-antidote, 71 g/kg); Grodil
Maxi, OD, (amidosulfuron, 100 g/l + iodosulfuron, 25 g/l + mefenpyr-diethyl antidote, 250 g/l); Checker Xtend, w.g.
(diflufenican, 240 g/kg + amidosulfuron, 40 g/kg + iodosulfuron, 10 g/kg + mefenpyr-diethyl antidote, 100 g/kg); Stomp
330, e.c. (pendimethalin, 330 g/1); Legato Trio (Trinity), s.c. (pendimethalin, 300 g/1 + chlortoluron, 250 g/l + diflufenican,
40 g/1); Marathon, s.c. (pendimethalin, 250 g/l + isoproturon, 125 g/1).

The studies have shown that in conditions of sufficient moisture in the Western Forest-Steppe of Ukraine, higher
yields were provided by herbicides that controlled both dicotyledonous and monocotyledonous weeds. Yields on herbicide
variants that controlled only dicotyledonous weeds were lower due to the high prevalence of Aperaspica-venti. The highest
grain yields of winter wheat of the RZT Reform variety were obtained with the autumn application of the herbicides
Chekker Xtend (9.10 t/ha), Legato Trio (8.56 t/ha) and Marathon (8.68 t/ha), which is by 1.28 t/ha, 0.74 t/ha and 0.86 t/ha
higher compared to the variant with the application of the herbicide Poitner. Herbicide Marathon provides 100 % technical
efficiency on almost all major, most harmful weeds, including the common broom.

Key words: winter wheat, herbicides, weeds, technical efficiency herbicides, yield.
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Poznin 6

ITocTtanoBka npo6semu. TpaguuiiiHa cuctema
BHECEHHS TepOiluiB Ha MOCiBax O3MMOI MIICHHUIII
iCHy€e BIIPOJOBK NECATHIIITh, HE 3MIHIOIOUHCH i3 60—
70-x pokiB. 3a3BHuail Oyp’sSHU 3HHUIYIOTHCS HaBeEC-
Hi — y KpalloMy BUIQJKy Y KiHI KBIiTHS, a 1HKOJH
HAaBiTh y TpaBHi. OTXe, BIPOIOBK TPUBAJIOTO MEPiOTY
BOCEHHM 1 HaBecHI Oyp’sSHU BHKOPHUCTOBYIOThH €Jie-
MEHTHU >KMBJICHHS 3 MiHEpaJIbHUX NOOpPHB 1 IPYHTY,
CKJIaJal0ui 3HAYHY KOHKYPEHIII0 KYIbTypHHM POC-
JUHaM. AJe B Cy4acHHUX TEXHOJOTiSIX BHKOPHUCTO-
BYIOTh 3HAYHO BUILI HOpMH 100pHB. ChOroJHI BapTo
3MIHIOBaTH CTapy CHCTeMy OopoThOH 3 Oyp’siHamwy,
Mepexo/sTYM Ha BHECEHHsI TepOillH/IiB BOCEHH.

BaecenHst repOiluaiB BOCEHU TOCUTH MOIIH-
peHe y Hamux HalOmmxuux cycimiB — Ilomemni ta
Pymynii. Kpaiam 3axigHoi €Bponmu TeX MacoBO
3aCTOCOBYIOTh OCIHHE BHECEHHs. Takuil arpozaxin
3aCTOCOBYIOTH 1 B YKpaiHi, aie Ha 0OMeXeHUX IJI0-
13X, HEPEBAXKHO Y 3aXiAHOMY PErioHi.

AHaJi3 ocTaHHIX H0CTiIzKeHb i myOsikauii.
TpuBane mnepebyBaHHS 03UMOI MIIeHUIT y ¢asi
OCIHHBOT'O Ta BECHSHOT'O KYIIIHHS (/1Ba MicsIIi i O1Tb-
me), KOMM PICT POCIMHUA Y BHUCOTY MiHIMaJbHUH,
CTBOPIOIOTHCS 100PI YMOBH JUIS BUIEPEIKYBAILHOTO
po3BUTKY Oyp’sHiB [11].

SIKmo He BHOCHUTH TepOilluAn BOCEHH, YKe
PaHO HaBECHI € JJOCUTh PO3BUHYTI 3JIiCHI, MIEPEBAXKHO
3UMyro4i Oyp’sHH, a caMe: MiJIMapeHHUK YilKui,
pi3HI BUAM POMAIIKH, MaK MOJBOBHIA, BOJIOIIKA CHHS,
METJIIOT 3BUYaWHWHA, BHIM BEPOHIKH, TPUIUKH
3BUYaiiHI, Tasla0aH MONbOBUH, (hiajka MoiboBa Ta iH.,
LUK PO3BUTKY SKHUX 30Ira€ThCsi 3 IIUKIOM PO3BUTKY
pocnuH o3uMoi mmeHnni. Li Oyp’ssHu, Marodu MOTyX-
HIlTy KOPEHEBY CUCTEMY, Kpallle 3a POCIUHU MIIISHHII
BHUKOPHCTOBYIOTH  €JIEMEHTH >KHBJICHHS, BOJOTY,
COHSYHY C€HEprito (3aTiHeHHs POCIWH MIICHHUIII),
00MEXYIOTh IUIOILYy >XWBJICHHS, NPHUTHIYYIOTH POC-
JUHU 03UMOi THIeHuli. Hampukman, omHa pociuHa
MiMapeHHUKA YiNKOTO CHOXWBA€E 3 IPYHTY yTpudi
Oinple a30Ty, HDK OJHA POCIMHA MIIeHHIi. Tomy
OCHOBHHM METOAOM OOpOTHOM 3 MiJMapeHHUKOM,
MaJaliuIer0 pilaKy TOIO Ma€e OyTH OCIHHE BHECCHHS
repOinmis [8].

OpieHTOBHI BTpaTH BPOXaHHOCTI 32 HAsSBHOCTI
JUIIe OAHOTO Oyp’sHy Ha 1M y TociBax O03UMOi
MIICHUIII CTAaHOBIATH: OCOT poxeBuit — 0,68 1/ra,
nupiit moe3yunit — 0,55 m/ra, Oepizka MOIBOBA —
0,25 n/ra. 3a paHHIX 4 ONTHMANbHUX CTPOKIB CiBOM
3HAYHOI IMIKOAM POCIMHAM O3UMOI IMIICHUIl yXe B
OCIHHIM mepiof MOXYThb 3aBIaBaTH fApi Oyp sSHH:
penbka jauka, Joboxa Oina, Tipuuilsd MOJbOBa Ta iH.

OcCkiTbKH  OMHOpPIYHI  Oyp’SIHM B3UMKY THHYTb,

copMyBaach MOMHJIKOBAa IyMKa, IO 3 HUMH HeE
noTpibHo 6GopoTucs [5].

Bucokuii piBeHb OCIHHBOTO 3a0yp’THEHHS O3H-
MOi TIICHMII IPU3BOAUTH OO0 3MEHIIEHHS Koedi-
[i€HTa MPOAYKTUBHOTO KYILIHHS, Y TaKUX YMOBax
¢dbopmyeThcst cmallria KopeHeBa CHCTEMa, POCIHHA
BXOAUTh y TIEpioJl 3UMOBOTO CIIOKOK OCIIAbJICHO0,
MICTUTh MEHIIY KIUIBKICTh ITYKpiB, IO MiJBHILYE
PHU3HUK BUMEpP3aHHS.

Y pocnuHU 03UMOi MIICHHUII 3a HaIMIpHOTO
OCIHHBOTO  3a0yp’SHEHHSI  3aKJIaJa€ThCs  TaKOX
KOpPOTIIHIH KOJIOC 3 MEHIIOK KUIBKICTIO KONOCKIB Y
HbOMy. ToMy Iy’ke Ba)XJIMBO 3HMIIUTH KOHKYPEHTIB
(Oyp’siHM) Ha MOYATKy BeEreTallii, Ha paHHil, HaHIyT-
nuBimii  ¢as3i pocty o3umoi mmeHuri. OcCiHHE
BHECCHHSI TepOILMIIB CIpHUS€ ONTHUMAIBHOMY pO3-
BUTKYy KOPEHEBOi CHCTEMH IIIEHHMIl, 3aKJIaJa€ThCs
MOpOTHUIT POCIHMHHU, MO 3abe3nedye MaKCHMAallbHY
(80-100 w/ra) peamizaiil0 TEHETHYHOTO TMOTCHIIATY
BPOXKaifHOCTI Cy4acHUX iHTEHCUBHHX COPTiB [3].

OciHHe BHeceHHs repOiluIy, 0COOIUBO, SIKIIO
mpenapaTr Mae IPyHTOBY Ail0, MOXKE TOBHICTIO BHPpi-
IIMTH TIpobneMy Oyp’siHIB y mociBax, 0e3 morpedu ix
MOBTOPHOTO BHECEHHS HaBeCHI. 3a OCIHHBOTO BHe-
CeHHS TepOiluIiB, BOCEHHM 1 HABECHI BIPOIOBK
IIOHAWMEHIIIE JIBOX MICSIIB CTBOPIOIOTHCS  OITH-
ManbHi yMOBH (0€3 KOHKYPEHTIB) U POCTY POCIHH
o3uMoi mieHuti [1; 7].

3a BHECEHHs repOiliIiB BOCEHH 3MCHIIYETHCS
BiuyXeHHs Oyp’sSHaMH eleMeHTiB xuBieHHS (N, P,
K, Ca, Mg, S). Bapricth MiHepanbHUX J0OpHB,
BHKOPHCTOBYBaHHUX Oyp’sIHAMH B OCiHHIH 1 BeCHSHUI
Mepiofn BereTallii 10 BHECEHHS TepOiluay HaBecH,
3HAYHO BUIIIA 32 BAPTICTh repoinumy [6].

[ToTpibHO BpaxoByBaTH, L0 MOXHBHI peyo-
BHHHU 1 OCOOJHMBO a30T MEPIIOrO BECHSHOTO ITiIKHB-
JIEHHS TI0 MEp3JIOTaJioMy IpPYHTI Oiiblle 3acToco-
BYIOTb KOHKYpeHTH. llepiie mi/KMBICHHS a30TOM
HaBecHI 0e3 BHeCeHHS TepOiluIiB BOCEHH — IIE
MiJpKUBIIEHHS Oyp siHiB [4].

Y BCIX eKCIEepUMEHTAIBHUX JOCIHiIKEHHSX
MiATBEPIKEHO JIOUIJIBHICTh OCIHHBOTO BHECCHHS
repbimnaiB. Tak, 3a mammmu Yeprsx M. O. [13],
3actocyBaHHs npemnapaty Jlorpan 75 B.r. 3 HOpPMOIO
15 r/ra BoceHHn y a3y pO3BUTKY POCIUH MIICHUI
BBCH 10-13 edexruBno korTponroBaio (89—100 %)
Taki BUAM K Joboma Oina, Tipyak Oepe3KomomiOHu,
ripuak mnouyeuyWHuii, TanabaH TMONLOBUH, (Qianka
M0JIbOBA, TiPYHUILI TONBOBA Ta MACiH YopHHUH. OCiHHE
3acTocyBaHHs rep6inuay Ilik 75 B.r. y ¢a3y mmeHuri
o3umoi BBCH 7-9 no3Bonmmino e(eKTUBHO KOHT-
POJIOBATH JBOAONBHI Oyp’sIHM 32 paXyHOK IPYHTOBOI
nii mpemapary. Tak, 3a HopMu BHeceHHs 20 r/ra
3arajgpHa e(h)eKTHUBHICTh Ipenaparty Oyna 88,2 %, a oT
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3a BHeceHHs 30 r/ra — BiamosigHo 96,7 %. Becusne
3aCTOCYBaHHS LUX TepOilMIiB MEHII ONTHUMAJBHE,
OCKIJIbKM OaraTopidHi BUIM BCTUTaIOTh CHOpMYBaTH
MOTY)KHY KOPEHEBY CHCTEMY, IO BAXKKO MiITaeThCs
Tii mpemnapatiB Ha OCHOBI CyJIb(OHIICEIOBHHH.

VY gocmimkenHsx Shcatula Yu. [15] 3acro-
cyBaHHs repOinuny Kami6p 75 B.r. (50 r/ra) BoceHH
3a0e3neuye AeIo BUIUH piBeHb KOHTPOIIIO Oyp’siHIB
MOPIBHSAHO 3 BECHSHUM BHECEHHsSM. ToMmy BpoO-
XKaWHICTh 3epHa O03MMOi MIICHUIII 3a OCIHHBOTO
BHECEHHs cTaHOBWJa 5,79 T/ra, a 3a BECHSHOIO —
3HHA3MIIACH 10 5,36 T/Ta.

[MaBmoB O. C. Ta iH. [10] 3ayBaxyrOTh, IO
BHeceHHs 0,1 kr/ra Ilnemk 50, 3.1. y ¢a3y po3BHTKY
kynsTypn BBCH 11 3abesneunino BHCOKY e(eKTHB-
HICTh KOHTpOJIOBaHHA Apera spica-venti Ta 3arajiom
ycix Oyp’siHIB i3 MOKa3HWKaMH, BiamoBimHO 91,2 Ta
87,6 %. Halikpanmii KOHTpOJIb Oyp’sIHIB OTPHEMaHO 32
Bukopuctanag cymimi Ilmemx 50, 3m. + I'pas-
crapl'ong 75, B.r. + an’toBanT Ckaba, k.e. (0,06 xr/ra +
0,025 n/ra + 0,05 w/ra) y dasy BBCH 14 — 975 i
99,2 %. HaiiBuiyy BpOXaWHICTh MIICHUIl O3UMOI
oTpuMaHo 3a BHeceHHs cymimi Ilmemx 50, 3a. +
I'pancrap long 75, B.r. + ax’toBanT Ckaba, k.e. y dazy
BBCH 14 - 7,561/ra, mo Ha 59,8 % kpame 3a
KOHTPOJIb.

3a pmanumm Cropuoyc I. M. [12] onTumans-
HUMH CTpPOKaMH JUIs 3aCTOCYBaHHS TrepOilluAiB yB
OCiHHIM mepiox y MmociBax HIIEHMIII 03UMOi € ¢haza
PO3BUTKY KyiabTypu 1—2 mucTkH. 3a OCIHHBOTO
3acTocyBaHHs repoinuaiB Mapacdon, I'poxin Makci,
I'pancrap T'omn, Crapane Ilpemiym HaiBHITy
TexHiuHy edektuBHicTh (100 %) MaB BapiaHT i3
BHeceHHsAM repbinuny I'pancrap Tommg 75, B.r., 3
Hopmoro Butpatu 0,035 kr/ra.

OcinHe 3acTtocyBaHHS TepOiuaiB 3ade3neuye
BHUCOKY €(eKTHBHICTh MPOTH OXHOPIYHHUX 3JIAKOBHUX
Ta JBOJAONBHUX Oyp’sHiB. HaiiBuimy BpoxkaiiHicTh
3epHa (7,3 T/ra) o3MMOi TIICHHII OJCPKaHO 32
BHeceHHs repOimmny Mapadon 37,5 k.c. (neHau-
MmetaiiH, 250 r/n + i3ompoTypoH, 125 r/m). 3a BuKO-
puctanHa mpenapaty [pomin Makci ypokalHICTh
3HM3WIack 70 6,7 T/ra. Ille Hux4ow BOoHa Oyna 3a
BHeceHHs TrepOinuaie Kamibp Ta Cromm. OcinHe
BHECEHHS TepOinuIiB 3a0e3meyye MiJBUILECHHS BMICTY
B pociiMHax aHioHiB (ocdopy i cipku [9].

[Ipupict  ypoxkaifHOCTI  Bil ~ OCIHHBOTO
3acTocyBaHHS TepOinuAiB Ha 2-3 1/ra BUIMHA BiA
BECHSHOIO iX BHeceHHs. bakoBa cymimn repOimmiB
Ilix 8-10r/ra + Jlorpan 6,5-10 r/ra imeanmpHa IS
3aCTOCYBaHHS Ha 3pHOBUX BOCcEHHU [2].

3a manumu Paradowski A. [14], HaiiGinbIn npu-
CTOCOBAHOIO [0 HHU3BKUX TEMIepaTyp MIiI0U0l0
PECUOBUHOIO € XJIOPOTOIYPOH.

IloctranoBka 3aBmannHs. Hame 3aBmanbs —
BHUBYMTH 3aBJASKU IIOJILOBUM JOCITIDKEHHSIM e(ek-
TUBHICTh OCIHHBOTO BHECEHHS IepOiIliIiB Ha O3MMiit
nmennni 'y 2019-2021 pp. Ha gocmigHOMY TOMi
Kadeapu TEXHONOTIH y POCIMHHUITBI JIBBIBCHKOTO
HAIllOHAJIBHOTO ~ YHIBEPCUTETY  IPUPOIOKOPUCTY-
BaHHS.

Bukuiag ocHoBHOro Matepiaiy. [pynr mpociz-
HOI  OUISHKH —  TeMHO-CipHii OITiA30JIEH U
JIETKOCYTJIMHKOBUH 3 yMmicToM rymycy 2,6 %. Bmict
JIETKOT1ApOIi30BaHOro asoTy — 70-74 Mr, pyxoMux
¢dbopm docdopy 1 kamiro (3a MeTonukorw Yuprkosa) —
BimnmoBimHO 88-90 Mr i 90-95 Mr Ha 1 KT TpyHTY.
Peakmist  rpyHTOBOrO  pO3uMHY  ONM3bKa IO
HelTpanbHoi, pH conboBoi BUTSHKKH — 6,0.

O6umikoBa mioma — 50 M2, MOBTOPHICTh JOCITi-
Iy — Tpupa3oBa. Po3miIieHHs JUITHOK — CHCTEMaTHYHE.

Halinommupenimumu repOinuaaMu s OCiH-
HBOTO BHECEHHS € Npemapatd, HomaHi B TaOm. 1.
HocnimxyBanu cim repOinuais (Tabdm. 2).

Bupomysanu osumy nmenuiio copry PXKT
Pedopm 3a iHTeHCHMBHOIO TexHojoriero. Hopma
BHECEHHS MiHepaibHuX A00puB — NigoPeoKoo. A30THI
noOpHuBa BHOCWIIM y BHIVIAAL amiadHOi ceiTpH: Ngo
mpu BijHOBJIEHHI BecHsHOI Beretanii (BBCH 25) + Ny
ykinmi  ¢asu kymiaHEs (BBCH29) + Ny y  dasi
konocinHs (BBCH 59). VYcio HOpMy dochoprux i
KaTifHUX JOOpUB BHOCHIHM y BUNILAL cymepdocdary
notpiitHoro (P4s), x10pHcTOro Kamito (Keo) mig opaHky.

HaBecHi mociBu mIIEHWIN JUIs 3aXUCTy BiX
BWJISITaHHS 00poOsiim mpenapatamu Menake Tom
(memikBaT-xs10pua, 300 T/11 + MporeKcamioH Kabllito,
50 /1) 3 HOpMoro 1u/ra y (a3l mouaTky BuXOmy
pociun y Tpyoky (BBCH 30) ta Tepman (MemnikBart-
xyopua, 305 /n + eredon, 1551/m) y dasi nossu
s3uyKa O mpamnopuesoro auctka (BBCH 39). ns
3aXHCTy BiJl XBOpoO TOCIBH  OOIpPUCKYBAJIH
¢yrrimugamun - Onekciti  (merpadenon, 300 r/m) 3
HopMmoro BHeceHHs 0,25 n/ra y ¢asi moyatky BUXOIY
pocnuH y TpyOoky (BBCH 30), npemapatom Amictap
Exctpa (azokcuctpobin, 200 r/m + IMIPOKOHA301,
80r/m) 3 HopMmoro BHeceHHa 0,75m/ra y ¢asi
mpanopueBoro juctka (BBCH 39), ¢ynrinugom
Ocipic  Crap  (emokcukoHazon, 56,25r/m +
MeTKoHazon, 41,25 1/m) 3 HOpMoro 1,5 m/ra y ¢asi
upitinasg (BBCH 65). [ns 60opoThOu 13 MIKiTHUKaAMH
MOCiBY ABiui obmpuckyBanu iHcektuimaamu: Kapate
3eon (mamOma-tmranorpu, S0T/I1) 3 HOPMOIO
0,30 i/ra y ¢a3zi BBCH30 Tta Enxio (nsambna-
nuranorpud, 106 T/m + Tiamerokcam, 141 r/m) 3
Hopmoto 0,18 n/ra 'y ¢asi BBCH 39.
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IepOiuuan nJ1s1 OCiHHLOT0 BHECEHHS HA 03UMild mimeHnui

Tabnuys 1

I'epOinua

CTpoku BHECEHHS 1 TemInepaTtypa
TIOBITPs

Jis repOinumy

Axcian Kpoc, x.e. (miHokcanen,45 r/m +
¢opacymnam, 5 T/11 + aHTUAOT
KJIOKBiHTOCET-MeKcuiL, 1 1 1/i1), CHHTeHTa

Bume +5 °C

Jie uepes aucTs
Ta IPYHT

I'poxia Makci, o.1. (amigocynsdypon, 100 r/m +
HonocynsbypoH, 25 r/n +
MedeHmip-aieTu-anTuaoT, 250 1/71),

Baiiep

[MounHaroun 3 azu 2—3-X JIHUCTKIB y
mienni, 15-30 xoBTHs, 3a 1-2
THKHI IO IPUTTMHEHHS BereTarii

Jie uepes aucTs
Ta IPYHT

I'pancrap Ipo, B.r. (TpubeHypOH-MeTHI, 750 I/KT)

Bix nosiBu 2-X JIUCTKIB

KonrakrHa 1ist

Buie +5 °C
Enanaii Cynep, B.r. (MeTcyb()ypOH-METHII, Bin nmosiBu 3-X JIUCTKIB 10 KiHIIA Mae rpyHTOBY
200 r/xr + Tpudbenypon-mermi, 500 r/xr), FMC KYIIIHHSL AKTUBHICTD
Buie +5 °C
KBeJeke, B.T. (ramaykcuden-meru, 100 r/kr + Binx 2—3-X JUCTKIB. Jie uepes aucTs
¢nopacymam, 100 r/kr + Bumie +5°C Ta IPYHT

KJIOKBiHTOCEeT-KHCnoTH, 71 r/kr), Kopresa

Jleraro Tpio (Tpiniri), .c.
(menaumeranin, 300 r/n + xmopromypon, 250 /1
+mudydenikan, 40 r/im), Anama

OOmpuCcKyBaHHS TOCIBIB BOCEHH Y
a3y 1-3 TUCTKM — KYIIiHHS
KYJBTYPH

Jie uepes mucTs
Ta IPYHT

Jlorpam, B.T.
(Tpuacynbdypon, 750 r/i), CuHrenrta

Buecenns Big $a3zu 2—3-X JIUCTKIB.
Bumze +5 °C.

IpynToBa mist

Mapadonx.c. (neaagumeraiin, 250 r/m +
i3onporypoH, 125 /i), Bach

1-3 TUCTKYU Yy TIIEHHMITI

IpynToBa mist

Momnitop Ila1oc, B.1.
(cymedocynsbdypoH, 150 r/kr), Nufarm

Binx 3-x THCTKIB KyJIBTYpH

KonrakrHa 1ist

Mannac Excrpa, B.1. (mipokcyiam, 250 r/kr +
ranaykcugeH-MeTi1, 671/Kr +
KJIOKBIHTOCET-KHUCIIOTH, 354 T/KT)

Bizx 3-x nuctkis. OntuManbHa
TeMIepaTypa 3aCTOCYBaHHS — BHUIIIC
8C

Jie uepes mucTs
Ta IPYHT

ik, B.T. (mpocynbdypon, 750 1/kr), Cunrenra

Bume +5 C

IpynTOBa mist

Maemx 50 3.m. (Gmymiokcasun, 511 1/kr),
Sumiagro

Buecenns micyst ciBOH, aje 10 CXOiB

TIIEHHUIY, 8 TAKOX Yy (ha3i 2—6 JIUCTKIB.

He 3acrocoByBaTH i1 4ac CXOIiB
Yepe3 PU3UK MOIIKOHKCHHS
KOJICONTHIIE

Jie uepes mucTs
Ta IpyHT. He
BHOCHUTH HaBECHI

IoiiTHep, B.T. (TpHOESHYPOH-METHII,
750 r/xr), FMC

Bix nosBu 2-3-x nucTkiB. Buie
+5C

KonrakrHa nist

Cromm 330 k.e. (mermumerainin, 330 r/m), Bacd

OOnpUCKyBaHHSI MiCHs CIBOH 110
KiHII KYIIHHS KYJIBTYpH

IpynToBa mist

Yexkep Xtend, B.r. (mudmodenikan, 240 r/xr +
amigocynbdypon, 40 T/kr +

ronocynsdypoH, 10 r/kr +

Medennip-mierun, 100 r/kr), baiiep

Bin ¢a3u 3-X JIUCTKIB 10 MOYATKY
KyIiHHs. JIvie 11t 0CiHHBOTO
BHECEHHS

Jie uepes aucTs
Ta IPYHT

lepbinuan y IOCHiIKEHHSAX Y BCIX BapiaHTax
BHOcHIHN Yy ¢a3i 3-x muctkiB y mmenuni (BBCH 13).
JonaTtkoBo repOiluan HaBeCHI He BHOCHIIH.

VY cepenHbOMY 3a TPH POKH HaiiMEHIIa BpO-
XalHicTh 3epHa (7,82 T/ra) 03UMOI MIICHUIl COPTY
PXT Pedopm Oyna 3a BHKOPUCTAHHS TIepOiumy
[MoiitHep (Tabm. 2). MOXIIMBO, 1€ MOB’SI3aHO 3 THM,
10 TPUOEHYPOH-METHUI HEJOCTaTHHO S(PEKTUBHUM 3a
TeMIepaTyp, HWK4ux, HiX +5 °C, iloro BHOCHIN Yy

¢asi 3-x muctkiB. Takok HEOOXiTHO BpaXxOBYBaTH, 110
BiH HE Ma€ IPYHTOBOi Jii 1 He 3HUIIYE 3J7aKOBi
Oyp’siHU.

3a BHeceHHs repbinngy Ksenekc ypoxkaitHicTs
Oyna Bumioro Ha 0,32 T/ra i cranoBuia 8,14 1/ra. e
repOiuA Ji€ 3a HU3bKUX TeMIepaTyp, Ma€e IPyYHTOBY 1
JUCTKOBY JIit0, €(EKTUBHO KOHTPOIIOE CTilKi BUIH
Oyp’siHIB, TpoTe TEK He 3abe3nedye 3HUIICHHS
OJHOAOJIEHUX POCIIHH.
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Tabauys 2
YpoxaiiHicTh 03UMOI NIIEHUI 3271€2KHO Bi/I OCIHHLOT0 BHECEHHsI repoinmais, T/ra
Hopma Poku mocmimxeHHs Cepenne 3a 3 [pupict
. * o
TepOirun BHECEHHA, I, | g 2020 2021 poKHu T/Ta %0
Kr/ra
Hoiitrep 0,03 7,14 8,20 8,12 7,82 - -
(KOHTpOJIIB)

Ksenekc 0,6 7,37 8,59 8,47 8,14 0,32 4,1
I'pomin Makci 0,11 7,27 8,5 8,39 8,05 0,23 3,0
Yekkep Xtend 0,35 - 8,99 9,21 9,10 1,28 16,4

Cromm 330 3,0 7,50 8,65 8,51 8,19 0,37 4,7

Jlerato Tpio (TpiniTi) 2,0 7,95 8,81 8,92 8,56 0,74 9,5

Mapadon 4,0 7,89 9,08 9,07 8,68 0,86 11,0
HIPys, T/ra 0,08 0,11 0,09

*Jliroul pe4OBUHHU repOiluIiB omaHo y Tabm. 1.

fiomapeHHUK inkuii

100

Memmoe 3sudatiHuli

Tanaba nonvosuli

Tpuyuku 3suygalini

diaaka noavosa

TpupebepHuk Henaxy4uli

3ipoyHuK cepedHil

Mak nonsosuli

Bonouwika cuHa

Madanuya pinaxy

Puc. Epexmusricmo ocinnvoco enecenns eepoiyudy Mapaghon
Ha o3umitl nuenuyi, %

OpHuM 13 mepmux B YKpaiHi A7 BHECEHHS
BOCEHH IOYaJMl BHUKOPHUCTOBYBAaTH repdinua I'pomin
Makci. Ilpu nboMy BpokaitHicTs craHOBMIA 8,05 T/Ta,
o Bumie Bia mepmioro BapianTta Ha 0,23 t/ra. ['ep-
Oinua Mae MIMPOKUH CHEKTp Il MPOTH IBOIONBHUX
Oyp’sHiB, poTe HeePEKTUBHHUNA TIPOTH OTHOJOIHHUX.

3maku, OCOOJIMBO METIIOT 3BUYaWHUH (Apera
spica-venti), B yMOBax JOCTaTHBOT'O 3BOJIOKEHHS Y
3axigHiil YKpaiHi € mMaiike Ha BCiX mofsx. BHeceHHs
repOiruay 1pyHToBoi aii Ctomm 330 3abesmeumio
MiABUIIEHHS BpoXkKaiHOCTI mopiBHAHO 3 IloiiTHepoM
na 0,37 1/ra.
OHOpIYHI 37aKOBi Oyp’sSHM 1 Tpamoe HaBiTh 3a

CroMIT KOHTPOJNIOE JIBONOJBHI Ta

HU3bKHUX Temrepatyp (Bix 0 go +5 C).

3HauHO BUIY BPOXKAWHICTE oOZepXKalId H Yy
BapiaHTaxX 3 BUKOPUCTAHHSM TepOiIUIiB i3 CTPaxoBOIO
(JTMCTKOBOIO) Ta J00pe BHPAXKEHOK IPYHTOBOKO €O
(Yexxep Xtend, Jlerato Tpio, Mapadon), sKi, kpim
JIBOAONIBHUX, J0OPE KOHTPOTIOBAIIN 3J71aKOB1 Oyp’siHU Ta
MaloTh NPOJIOHIOBaHMM mepion nii. Y Bapiadti 3
BHeceHHsAM Tepbinuay Yekkep Xtend ypokaifHicTh
cranoBmia 9,10 1/ra. Lle HOBuIl mpemapat, ToX Horo
BUBUAJIM JIMIIIE J[BA POKU.

Bucokoro Oyna BpoXalHICTH 3epHa O3UMOI
MIIeHUIII 32 BHECeHHA repOinmay Jleratro Tpio —
8,56 T/ra. OnTHManbHe MOEAHAHHS IIIOYMX PEUOBUH
(menmumeranin, 300 r/n + xmopromypoH, 250 r/nm +
nmudurydenikan, 40 1/:1) 3a0e3nedye MOBHUI KOHTPOIb
O1IBIIOCTI BUAIB Oyp’ sIHIB.
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Bucoky edexkTtuBHICTh 3a0e3ledyBaB TaKOX
rep6inun  Mapadon. IpynroBa mis mpemapaty
cnpusia epeKTHBHOMY KOHTPOJIIO OCHOBHHX BHIIIB
Oyp’siHIB yIpo0BX Bererarii (auB. puc.). o cknagy
MapadoHy BXoAsTh IBi Jit04yi pedoBUHU (TICHIU-
Meramin, 250r/n + i3ompoTypoH, 125 1/m). BoHH
MalOTh HafKpamly [il0 3a XOJOJHOI IOroau
(nparrorots Big 0 C) Ta 3maTHi 3a0e3medyBaTH MOBHY
e(eKTUBHICTh HaBITh 3a TemnepaTypu 5—6 C.

I'epbinua xapakTepHUil CHCTEMHO-IPYHTOBOIO
Ti€10, HE BUKJIMKAE CTPECY B POCINH 03UMO]I MIICHUIT.
PocnuHu 03uMoi mIeHuI y BapiaHTax 3 BHECEHHSIM
Mapadony Oymu Kpaiie PpO3BHHYTI, CTiHKiI [0
HECTIPUATJIMBUX YMOB Ta YpaKeHHS XBOpPoOaMHu.
VYpoxaiiHicT y BapiaHTi 3 BHeceHHsM Mapadony
cra”HoBuna 8,68 T/ra, mo Ha 0,86 T/ra BuIle MOpiB-
HSIHO 3 BapiaHTOM 3 BHeceHHsAM repOinumy [loiitHep.

BucHoBku. E¢exTUBHIIMMHE BUSBUINCH Tep-
OluMIu, IO KOHTPOJIOBAIM OJHOYACHO JIBO- Ta
OITHONIONIBHI Oyp’siHM TIOPIBHSHO 3 repOiluaaMu, 1o
KOHTPOJIIOBAJIH JIUIIIE ABOAONBHI Oyp’ IHHU.

HaiiBunry BpoxaifHicTh 3epHa 03MMOI MIICHUII
copry PXT Pedopm ozxepkaHo 3a OCIHHBOTO
BHeceHHs repOimmaiB Yekkep Xtend (9,10 1/ra),
Jlerato Tpio (8,56 1/ra) Ta Mapadon (8,68 T/ra), mo
Ha 1,28 1/ra, 0,74 1/ra Ta 0,86 T/ra BUIlIEC MOPIBHIHO 3
BHECEHHAM mpenapary IlolTHep.

lepbinung Mapadon 3abesneuye 100 % Tex-
HiYHy e(eKTHBHICTh Maii’ke B yCiX ABO- Ta OAHO-
JOJIHUX, HAHOLIBII HIKiTUBUX Oyp’stHAX.
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I'natis I1., JIntBun O., IBanok B., Jlarym H., lllectak B., Kouio6a b. CTBopenHs ii anpodauisi nporpaMHoro
3a0e3neyeHHs1 CTATHCTHYHOI0 MOJEJIIOBAHHS BipOriHOCTi pe3y/1bTaTiB arpOHOMIYHMX eKCIIepPHMMEHTIB

IcHye mmpokuii BUOip MaTeMaTUUHUX MO CTATUCTHKH JUIS arpOHOMIYHUX JIOCII/KEHb, SKi J0oOpe OnucaHi B
nitepaTypi. BoHn yHiBepcanbHi, IpoTe TOCHIAHUKY palliOHANBHIIIE MAaTH TOTOBY 0 3aCTOCYBaHHS, 3pYYHY 1 IIBUJKY 11010
OTpUMaHHS Pe3yabTaTy MeToauKy. HalmommpeHiluMm € nucnepciiHui aHami3, KU BKIIOYEHMH 10 MakeTiB Statistics
Calculators au Functions of Excel. Ilpore HOro BHMKOPHCTaHHS y IMX MakeTax HOTpeOye NOJAATKOBUX KPOITKHX
PO3paxyHKiB AJIs1 OTPUMAaHHs OCTaTOYHOrO pe3yinbTary. ToMy Ajsl ONEpaTUBHOTO 3aCTOCYBaHHS B MaTEMaTUYHOMY
MO/JICITIOBaHHI BIpPOTiZIHOCTI Pe3y/bTaTiB €KCIEPUMEHTY PEali30BaHO JTOPUTM AMCHEPCIHHOro aHanizy onHo(akTopHOro
EKCIIEPUMEHTY 1HTEpIPETOBAHOIO 00’ €KTHO-OPIEHTOBAHOIO MOBOIO NPOrPaMyBaHHs BUCOKOI'O PiBHS 3 HiTKOK AMHAMIYHOIO
tunizaiieto — Python 3, i3 Bukopucranusam cepenosuia nporpamyBannst PyCharm Community Edition. J{na po3po0OneHHs
(YHKLIOHANBHOIO i iHTepaKTUBHOrO iHTEpdelicy obpano 6i6mioreky PyQr6 B KoMOiHALIT 3 IPOrpaMor0 AjIsl IPOEKTYBAHHS
i nu3aiiHy inTepgeiiciB Q¢ Designer v 5.9.6. [lyis o04uCiieHHs 32 MaTeMaTUUYHUMU (HOPMYJIaMU BUKOPHCTaHO 0i0mioTeKy
numpy. Jns pobotu 3 TabinuHUMHU GopMaMu, NEPEBEACHHAM Y TEKCTOBY GopMy, a Takox y ¢opMaT Excel.xlsx, obpaHo
6ibmioreku pandas Ta tabulate. Tax Oyna ctBopeHa poGoya nporpama — Dispersion.exe. Y xofi anpo0aiii miciis 3aHeCeHHs
y IporpaMmy BXiJHHX MOKa3HHKIB ypoxaro 3a 2020-2021 poku BoHa iX omnpaipoByBajia i opManizyBana y MiJICYMKOBY
CTaTUCTUYHY MOJENb BIpOTriJHOCTI NPUNYLIEHHS B €KcrepuMeHTi y ¢opmi Tabmuui B cepenosuilti Microsoft Excel.
Tabmuus MICTUTH yCi KiHIIEBI IOKAa3HUKHM BIPOTIJHOCTI PE3yJIbTaTy EKCIEPUMEHTY 3 BUBUCHHS BIUIMBY JOOpPUB Ha
BPOXKAHHICTh 03UMOT0 SIUMEHIO, PO3PAaX0BaHi Ha MiACTaBi BiAXWUJIEHHS HYJIbOBOI IIIOTE3U Bapiallii CIOCTEPEKEHb.

Kurouosi cioBa: nucniepciss, ANOVA, Python, PyQt6, pandas, numpy, Hylb0Ba Tinote3a, BiporiHICTb.

Hnativ P., Lytvyn O., Ivaniuk V., Lahush N., Shestak V., Kotsiuba B. Creation and approvation of software
for statistical modeling of the probability of agronomic experiment results

There is a wide choice of mathematical models of statistics for agronomic research, which are well described in the
literature. They are universal and are often used, but it is more rational for a researcher to have a ready-to-use, convenient
and fast method for obtaining the result. The most common is analysis of variance, which is included in the Statistics
Calculators or Functions of Excel packages. However, its use in these packages requires additional painstaking calculations
to obtain the final result. Therefore, for operational application in mathematical modeling of the probability of experimental
results, the authors of the research implemented an algorithm for analysis of the variance of a one-factor experiment in the
interpreted high-level object-oriented programming language with strict dynamic typing — Python 3 using PyCharm
Community Edition programming environment. The PyQt6 library was chosen in combination with the Qt Designer v 5.9.6
interface design and development program to develop a functional and interactive interface. The numpy library was used to
calculate mathematical formulas. The pandas and tabulate libraries were chosen to work with spreadsheets, text translations,
and Excel.xlsx. This is how a working program called Dispersion.exe was created. During the approbation after entering the
input indicators of the harvest for 2020-2021 in the program, it processed them and formalized them into a final statistical
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model of the probability of assumptions in the experiment in the form of a table in Microsoft Excel. The table contains all
the final indicators of the probability of the result of the experiment to study the effect of fertilizers on the yield of winter
barley, calculated on the basis of the deviation of the null hypothesis of variation of observations.

Key words: variance, ANOVA, Python, MainWindow, DispOutput, null hypothesis, probability.

IMocTanoBka mpodjemu. JlocBi  BHKO-
puctaHs nepcoHanpHHX Komm'rorepiB (IIK) Ta
nporpamHoro 3abesnedeHHs (I13) miaTBepmKkye, 110
MPaKTUYHO JUIL KOXKHOI HayKOBO-JIOCHTiTHHIIBKOL
3a7a4i € MOXJIMBICTE OOpaTH ONTHMAJBHUHM BapiaHT
KoMOiHauii hardware-software. MoxHa BHKOpHUC-
ToByBaTH pizHe 113 Ta pisHi Bepcii Toro camoro 113 3
PI3SHUMH CHUCTEMHHMH BHMOI'aMU HAa Pi3HOMAaHITHHX
amapatHux Imiatdopmax. KpiM Toro, sk po3BHUTOK
software, Tak 1 pO3BUTOK hardware, BiIOyBa€eThCs
B32€MOIOB’13aHO 1 HeBNMUHHO [7]. OTxke, 3 0OpaHHIM
JUIL CBOIX JOCHI[DKEHb IIEBHOI CHCTEMH 3aco0iB
MpobJIeMu He BUHUKHE.

Jns mocsirHeHHsI pe3ynbTatuBHOCTI 113 MaroTh
3a0e3neuyBaT: MOXIIUBICTh BHECEHHS JONOBHEHB,
BHCOKUH PpiBEHb CErMEHTAaIlii, Habip MPONOHOBAaHUX
METOIUK aHali3y 1 cepBicHUX (yHKHiN, po3BHHEHI
3aco0M HaJNalTyBaHb, 3py4HI (YHKIN] IMIOPTY
JaHUX, a TaKOXX HaJalITyBaHHSA Ha Tally3eBy
cnenudiky [4].

Python — BICOKOpiBHEBAa MOBa MPOTrPaMyBaHHs
3arajgbHOTO TPU3HAYEHHS, OpIEHTOBaHA Ha TMiJ-
BHIICHHS NPOAYKTHUBHOCTI PO3POOHHMKA 1 UYHUTAHHS
komy. CuHTakcuc sapa Python MiHIMaTiCTUYHUI.
Bonnodac crangapTaa 6i0mioTeka nependadae 6e3miv
KopucHUX GyHKIiH. Python, sk 1 OUIBLIICTH
6i0sioTek, 6E3KOITOBHA 1 mepedyBae y BiKPUTOMY
noctyni. @peiiMBOpK — iHPPACTPYKTypa MpOrpaMHUX
pillIeHb, 110 TOJIETIIYE PO3POOKY CKIAIHUX CHCTEM.

B arpoHoMiuyHUX JOCHiPKEHHSX HAyKOBEIlh
Ma€ COpaBy 3 BEIHMKOK KUIBKICTIO OIM(POBAHUX
JaHUX, SKI TOBHUHHI MiATBEPAUTH POOOUY TiNOTE3y

MaTeMaTU4yHI MoOJeTi  BapiamifiHOi  CTaTHCTHKH,
IIMPOKHUH HaOip SKUX 100pe onucaHUH y METOIUYHIHI
mitepatypi [1; 2; 5; 8].

AHaJi3 ocTaHHIX AocCHiIxKeHb i mMyQaikaii.
Ha mpakTuili iHKONIM CKJIQJHO IIBUIKO 1 SKICHO
ompaifroBatd 1MQpoBi gaHi, O0COOIUBO KOIW BOHH
MOraHo CHCTEMATH30BaHI, abo0 X IIJIKOM HOBI H
CKJaaHI A7  BUOOpPY  CTATHUCTUYHOI  MOJENi
JOCTOBIPHOCTI eKCTIepUMEHTY 4 3aHeceHHd ix y I1K.
BuHukaroTh CKIagHOIIl 3 BHBOJOM KIHIIEBHX —
LITbOBUX pE3yIbTATIB y TNPHHHATHIA Qopmi, sIK,
Hanpukiaz, y nakerax Statistics Calculators [10] un
Oynkuii Excel [6].

IlocranoBka 3aBaanHs. Hamie 3aBgaHHs —
MOKa3aTH e(peKTHBHICTh Ta 3PY4HICTh MPOCTOI
nporpamu Dispersion_win7.exe, HAIMCAaHOI HAMH IS
mucnepciiinoro ananisy Ha [IK arpoHoMiYHHX AaHUX,
110 MICTATh HE MeHIIe ABOX 1 He Oinbine 20 BapiaHTiB
3MIHHUX y TPbOX—IIECTH MTOBTOPEHHSX
CIIOCTEPEXKECHb.

Buknaan ocHoBHOro martepiaay. /lns ctBo-
PCHHSL aNrOpUTMYy JUCIEPCIHHOrO aHajily BHUKO-
pucranu po3podku P. ®dimepa (1925) [8] B iHTep-
nperauii b. JfocnexoBa (1985) [1], E. EpmanTpayT Ta
iH. [2], P. Mait6oponu 1 O. Cyrakosa [3], «DyHKIii
Excel (3a xateropismu)» [6], Statistics Calculators.
IToBHMIA TporpaMHUil KOJ IpOrpaMu 3all03MYEHU 3a
MOCHJIAHHSM Ha caiiti GitHub [9].

udposi MaTepiamm B34TO 3 pPE3yNIbTATiB

CKCIIEPUMEHTY, OOIPYHTYBAaTH BHSBJICHI 3aKOHO-  OOJIKYy BPOXai0 03UMOTO STYMEHIO, BUPOIIEHOro y 18-
MIpHOCTI Ta 3B’SI3KH SIBHIL, 3’sICOBaHi B OO MpoLeci, TH PI3HUX BapiaHTax yIOOpeHHsS Ha MUISHKaxX i3
abo X JOBeCTH 3BOPOTHE — OE3MEPCHEKTUBHICTH  TPHPA30BOIO IMOBTOPHICTIO ympoxosx 2020-2021
BUCYHYTHX TpHmymieHb. Jlng 1poro moTpiOHI  pokiB (Tadm. 1).
Tabnuys 1
BxinHi uu¢gposi pe3yabTaTn eKcCepUMEHTY /Il ONIPALIOBAHHS
2020 p. 2021 p.
Bapiant IToBTOpEHH: IToBTOpEHH:

I I I I I I

1 42,7 44,6 43,8 47,1 45,4 44,1

2 43,4 44,2 42,2 45,5 44,2 43,0

3 61,8 58,5 60,6 55,9 56,6 55,3

17 75,2 71,4 72,2 73,1 71,7 73,6

18 72,2 73,8 72,1 73,2 75,2 71,3
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JInst  BHOpOBa/pKeHHS Yy TNPaKTHYHHX  JIO-
CIIDKCHHAX acCHipaHTiB 1 MaricTpiB METOAMKU
3MiMCHEHHs TUCHEPCIHHOr0 aHami3y 3a JOIOMOTOI0
[IK  chopoektyBanmum  mporpamMHe  3a0e3NedYeHHS
IHTEpIPETOBAHOIO 00’ €KTHO-OPIEHTOBAHOIO MOBOIO
IporpaMyBaHHS ~ BHCOKOTO  piBHI 3  YiTKOIO
JUHAMIYHOIW Tumizaliero — Python 3, i3 BuHKO-
pUCTaHHAM cepefoBUla TporpamyBaHHs PyCharm
Community Edition.

Jns pO3po0KH (hYHKITIOHATBHOTO i
iHTepakTUBHOrO iHTepdeiicy oOpanu 0ibmioTeKy
PyQt6 y xombiHaIii 3 IporpaMor0 AJisl IPOEKTYBAHHS
1 musaiiny iHTepdeiiciB Ot Designer v 5.9.6. Jlns
OOuMCIIeHHS 32  MaTeMaTHYHUMH  (QopMyJaMu
BHKOPUCTOBYBaiH OibmioTexy numpy. ns poboru 3
TaONMYHUMU (HOPMaMH, MEPEBEICHHSM y TEKCTOBY
¢dbopmy, a Takox y dopmat Excelxlsx, ckopucranucs
6i0motekamu pandas Ta tabulate. OCHOBHUH cKeJeT
mporpamMu MoOymoBaHWil 13 ABoX kimaciB. [leprimii
KJIaCc OMHCYE TMOBEAIHKY iHTepdeicy 1 Horo B3ae-
MOJIiIO 13 BXiIHUMHU JaHUMH KOpPUCTyBaya:

class MainWindow (OMainWindow,
Ui MainWindow):

def __init _(self, parent=None,
**hkwargs):

defupdateTable(self):

def updateTableSize(self):

def saveConfigs(self):

def loadConfigs(self):

def getMatrix(self):

def writeCells(self, data: list):

def exportToExcel(self):

def showResults(self):

Jpyruii Kiac onucye MaTeMaTH4Hi omepariii i3
BBC/ICHUMH JIAHUMH EKCIIEPHMEHTY 1 BHBEICHHS
MiCYMKIB AUCIEPCIHHOrO aHaAMi3y y MPUHHATHIN 171
KopHuTyBaua (opmi:

class DispOutput:

def _init _(self, X):

def roundVals(self, n):

def toMarkdown(self) —> str:
deftoExcel(self):

OcHOBHI  00YMCIICHHS
iHimiam3anii knacy DispOutput:

X: np.ndarray = X

l: int = np.shape(X)[0] # Yucno BapiaHTiB

n: int = np.shape(X)[1] # Yucno croctepexeHb

N: int = np.size(X) # 3arampHa KUIBKICTh
CIIOCTEPEHKEHB

V: np.ndarray = np.sum(X, axis=1) # Cymu

avg: float = np.average(X)

C: float = pow(np.sum(X), 2) / N

CY: float = np.sum(np.square(X)) - C

CV: float = np.sum(np.square(V)) /n- C

*args,

NPOBOIATECA  TIpU

CZ: float=CY - CV

s2v: float = CV / (1 - 1) # Cepenniit kBagpat
BapiaHTiB

s2: float = CZ / (N - 1) # Cepenniéi kBagpat
IIOMUJIKH

v: float = 100 * math.sqrt(s2) / avg #
Koedinient Bapiaii, %

sx: float = math.sqrt(s2 / n) # Ilomunka
JOCITi Ty

sd: float = math.sqrt(2 * s2 / n) # Ilomunka
PI3HHMILI CepesHix

sd_percent: float = 100 * sd / avg # BigHocHa
MTOMUJIKA PI3HUII CepeHixX

Ff: float=s2v/s2

FOS5: float = ft.f05_distr(n, N - 1)

t05: float = ft.t_crit(0.95, N - 1)

HCPO5: float = t05 * sd
HCPOS5_percent: float = (HCPOS * 100) / avg

Kinekicte BapiaHtie 18 :
KineKiCTE NoBTOpEHE 3 :
Pozpaxyeatu

noerl noer2 no *
Bapl 427 47.1 44,
Eap 2 434 45.5 43)
Eap3 618 3329 35,
eap 4 641 8.5 59
Edp S 633 666 62)
gap6 738 714 72|
eap7 726 758 73,
Bap 16 743 753 77
Bap 17 732 731 734
Bap 18 722 732 77. =
<4 | I | p

Puc. 1. Poboue sixno npoepamu Dispersion_win7.exe
07151 3aNUCY YUPPOBUX OAHUX eKCNEPUMEHMY 3d KOHCEH
PIK, SIKWO PIK He € pakmopom
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Poznin 6

I3 mOBHUM POOOYHM KOJIOM MPOTPaMU MOXKHA
03HAMOMUTHCS 3a TIOCHJIaHHSAM Ha calTi GitHub —
software development platform (https://github.com/
dimbaida/variance-anlysis) [9].

Poboue BikHO Tporpamu Dispersion_win7.exe
VTS 3aIKMCy NU(PPOBUX JAHUX EKCICPUMEHTY 32 KOXKEH
PIK, SIKIIIO piK HE € (pakTopoM, IOKa3aHe Ha puc. 1.

Pe3ynpraTiBHE BiKHO OOYMCIIEHb y Nporpami
Dispersion.exe 13 3amucoM IHU(POBUX pPe3yIbTATIB
MOKa3aHe Ha pHuc. 2.

[Tepeneceni y ¢dopmat cepenoBuma Microsoft
Excel pesynbraTi oOuYuCleHb y mporpami Disper-
sion.exe TIOKa3aHi Ha puc. 3.

[0 Form l |.—.|IE|—SE
Bximui mani
BapiaHTH 1 2 3 E-T8 Cyroa CepemHi
COOCT.
1 42 .70 47.10 44.10 3 133.90 44 .63
2 43.40 45.50 43.00 3 131.80 1297
3 61.80 5L5.480 55.30 3 1732.00 5T7.87
17 T5.20 73.10 T73.60 3 221.90 T3.97
18 T72.20 73.20 77.30 3 222.70 T4.23
SaranpepHa RiOeRiTE cnocTepemeHb! 54
SaranepHa cyMa: 36l1l.&
Cepente 0o mocmimy: ©6.88
PeSyIeTATHM OMCOEDCiMHODO aHANLIY
Oucnepcia CvmMa CryneH1 CepenHil Fd FO5
KEAMDATiRE ceoboma KEAAnAaT
SaransHa 5476.32 53 - - -
BapianTis 2331.37 7 313.61 77.89 2.84
Sammor (OOrMAIEKM) 1449 .55 38 4.03 roo roort
Kpurepit cyrreEocTi: 77.83
Kpurepin F #Ha 5%-my piexi sxHaummocTi: 2.84
HDorpanxa gocmimgy: 1l.1&6
DoManxa pissvui cepemaix: 1.64
BigHocHa momMMaxka pisswvmi cepepgHix: 2.45%
KoediuicusT Bapianii: 3.0%
HIP afcommorHe: 3.32
HIP BinHocHe:!: 4.97%
EkcnopTyBaTtk B Excel

Puc. 2. Pesynomamusne 6ikno npoepamu Dispersion.exe 05 3anucy

yugposux

pe3yrbmamie
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; D T D | e | E | & | H
Y
1 BapianTi 1 2 3 |cnocT. Cymu| Cepegui
(O 1 427 47,1 44,1 3 1339 446
a3l 2 43,4 45,5 43,0 3 1319 44.0
al 3 61,8 55,9 55,3 3 1730 57,7
I’ . :
180 17 75,2 73,1 73,6 3 2219 74.0
ECid 18 72,2 73,2 77,3 3| w27 74,2
ZD | Jaransua cyma 54 36116 66,9
21|
22|
) Cyma Cryneni |Cepepuii
ik Eﬂmnepcm wBaaparie |ceobopw |kBagpar H o
-54 ;SaraﬂbHa 5476,32 53 - - -
ZE iHEIﬂ‘iaHTiﬁ- 533137 17 313,61 TI1.B9 2,84
55