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AHoTauyis

Y crarTi npencraBieHo pe3ysibTaTv AOC/IAXEHb OO BIIJIMBY CTPOKIB CiBOM Ta HOPM BUCIBY CXO-
XKOro HaCIHHS Ha rekTap Ha rnpogyKTUBHICTb | SKICHI MOKa3HUKN COHSILLHMKAE B YMOBAaX MiBAHS YKpaiHu.

Meta pob6otn - BU3HaUYEHHS ONTUMAJIbHUX CTPOKIB CIBOM Ta HOPMU BUCIBY CXOXOIro HACIHHS rpu
BUPOLLLYBAHHI COHSILLIHMKY AJ1S YMOB MiBAHS YKPaiHW, 3@ SKUX AOCSIra€TbCs PaLioOHaIbHe BUKOPUCTAaH-
HSI COHSIYHOI paaialii Ta e/1IeMEeHTIB XMUBJIEHHS, LLO CIPUSE MOBULLEHHIO YPONAMHOCTI Ta MOJIIMLLIEHHO
SKOCTI HAaCIHHS. Y xo4i eKCrepuMeHTY BUKOPUCTOBYBABCS MOJIbOBUMI, KiJIbKICHO-BAaroBmu, Bi3YyaslbHUM,
71a60pPATOPHUM, PO3PAXYHKOBO-MOPIBHSIbHUM, MATEMATUYHO-CTATUCTUYHNI METOAM 3 BUKOPUCTAHHSIM
3ara/lbHOBU3HAHMX METOANK | METOANYHMNX PEKOMEeHAALliM.

Pe3ynbraTtn. Y 40OC/1iAaX 3@CTOCOBAHO PaHHBbOCTUI/INM ribpug «Kapsioc 105», skt BUCIBABCS B PI3HI
cTpoku 3 Hopmamum BuciBy 30, 40 1a 50 TUC. CXOXMX HACIHMH Ha reKTap. HariBuLLy BPOXaKHICTb COHSILLI-
HUKa 3abe3reyyBasiv BapiaHTU 3 PEKOMEHJOBAHWMMN CTPOKaMU CiBOu 3a Temrnepartypu rpyHTy 10-12°C
Y Mo€AHaHHI 3 HOPMO BUCIBY 40 TUC. CXOXKUX HACIHMH Ha 1 ra. Y Takux yMOBax POC/IMHM Masin JOOpY
O3€PHEHICTb KOLUMKIB, @ TakoX Bucoky macy (1000 HaciHuvH) | BMICT osii. [lon paHHIX CTPOKax ciBbu
(6-8°C) crioctepirasiocs yroBiJIbHEHHS MOYATKOBOIMO POCTY Ta PU3NK YPAXKEHHS CXOAiB BECHSHUMU
pumMopo3kamu, a rpu rizHix (14-16°C) - CKOpoOYeHHST BeretayiviHoro rnepiogy 7a 3MeHLLUeHHS MpoayK-
TUBHOCTI,

DeHOI0ri4YHI CIIOCTEPEIKEHHS MTOKA3aJsIM, LLO CTPOKM HACTaHHS (ha3 PO3BUTKY 3MIHIOBAJINCS 3a/1€XK-
HO Bif CTPOKY CiBbu: paHHS ciB6a rnogoBXyBaJsia BeretayiviHii nepiod, a rMi3Ha — Moro CKOpOoOYyBasia.
OKpiM TOro, BCTA@HOBJ/IEHO CYTTEBUU BITJIMB MOrO4gHMX YMOB KOXHOIO POKY Ha €DeKTUBHICTb peasii3aLlil
MOTeHLIaJTy BPOXKAaMHOCTI.

BucHoBKM. []Joc/iiaxeHHS BrJIMBY CTPOKIB CiBOGU Ta HOPM BUCIBY Ha BIOMETPUYHI MOKAa3HUKN Ta BPO-
XKAVIHICTb COHSILLIHWUKA BUSBUJIN, LLJO PEKOMEHLOBAHI CTPOKM CiBOM 3a Temrepartypu rpyHTy 10-12°C Ha
7inbuHi 10 cM Ta HopMa BuUcCiBY 40 TUC. CXOXXUX HACIHUH Ha FEeKTap 3abe3rieyyroTb KPAaLlLl MoKa3HMKU
POCTY Ta PO3BUTKY POCJINH, & OTXKE, | BULLY BPOXAMHICTb. BigxXmiaeHHS Bif LMX ONTUMAJIbHUX MNapaMeTpiB
SK Y PaHHI, TaK | B Mi3HI CTPOKU CIBOU, @ TAKOXK rpm 36i1bLLUeHHI @60 3MEeHLLUEeHHI HOPMU BUCIBY MPU3BO-
ANJ10 [0 3HMMKEHHS GIOMETPUYHMX MOKA3HUKIB | MOTEHLIMIHOI BPOXAMHOCTI.

Knro4yoBi csoBa: COHSLLUHUWK, 3MIiHa KJ1IMATy, CTPOKM CiBOM, HOPMAa BUCIBY, YPOXKANHICTb, SKICTb
BPOXKAIO.
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Beryn. ConstiuHuk (Helianthus annuus
L.) — onHa 3 HalBaXXIMBILLIKX OJIMHUX KYJIb-
TYp Y CBITI, SKa BiJirpa€ KJIIOYOBY pPOJIb Y
3a0€3MeUYeHHI TPOAOBOJILYOI OE3IeKM Ta B
€KOHOMIYHOMY PO3BUTKY 0aratboxX KpaiH.
BucokosikicHy 0J1il0 COHSIIIHMKA BBaXalOTb
OJHIEIO0 3 HAW3IOPOBILINX, a MOro HACIHHA
MICTUTh IUIMPOKUIA CHEKTP IMOXWUBHUX pe-
YOBUH, $SIKi BUKOPMCTOBYIOTBhCS SIK CMayHa
3aKyCKa, a TaKOX SK ITOXMWBHUWM iHIpeIi€HT
y OaraTboX IPOIYKTax XapuyyBaHHSI, HaIlpU-
KJ1aJ, KOPUCHUX OaTOHYMKAX, rapHipax s
cajariB 1 CIIpeau.

OnHak B yMOBax INIOOAJIbHUX KJliMaTHUy-
HMX 3MiH, SIK1 XapaKTE€pU3YIOTbCS ITiABUILIECH-
HSM TeMIlepaTypu, 3MiHOIO PEXMMY OMaiiB
1 30UIbIIEHHSM YaCTOTU €KCTPEMAJIbHUX I10-
TOMHUX $BUIL, BHUPOLIYBAHHS COHSIIHUKA
CTMKAETHCS 3 HOBUMU BUKJIMKaMU. OcoOu-
BO 1I€ CTOCYEThCS MiBASHHUX PEerioHiB Ykpa-
1HY, A€ MiABUILEHHS TeMmeparyp 1 TpuBaJi
MOCYXW MOXXYTh 3HWXKYBAaTH CTIHKICTh KYJIb-
TypHY, 10 HEraTMBHO BIUIMBA€E Ha BpOXKaii-
HICTb i cTabibHICTh BUpOOHULITBA [[loMapa-
KK Ta iH., 2020].

3MiHM KJiMaTy BXe 3apa3 YMHSTb 3Ha-
YHUI BIUIMB Ha i3iosorito Ta MPOAYKTUB-
HICTb COHSIIHUKA. [ligBulLleHHS cepen-
HbOJOOOBUX  TeMIlepaTyp  NPUIIBUIIIYE
MPOXOIKeHHsI (peHOJIOTiYHUX (a3, 0COOJIUBO
CKOpOYYIOUM ITIepioJ Bererallil, 10 3MEHIIYE
3arajbHUil  (POTOCMHTETUYHUI TOTEHLIiaa
pocauHu [Bourgault et al., 2021].

OCHOBHUMM NTPUYMHAMMU 3HUXKEHHS ITPO-
IYKTUBHOCTI COHSIIHUKA € TEIUIOBUI CTpec
Mmig yac KpUTUYHUX (a3 pO3BUTKY (LIBIiTiH-
HsI, HAJIUB HACiHHS) i 3pocTaluuil aediluTt
IPYHTOBOI BoJioru. Lli YMHHUKKU MOXYTb I10-
CUJIIOBATUCSI B YMOBAX BiJICYTHOCTI aaIlTUB-
HMX arpoTeXHIYHMX 1 CEJEKLIAHMUX 3aXOdiB,
TOMY aJanTalisi COHSIIHUKA 10 HOBUX KJIi-
MaTUYHUX YMOB CTa€ MPIOPUTETOM CydaCHOIL
arpapHoi Hayku [lizumi et al., 2017].

I'moGanbHi 3MiHM KJIiMaTy MPOSIBJISTIOTHCS
B YKpaiHi, 30KpeMa B CTEIOBili 30Hi, yepe3
NIABUILEHHS CEPEIHBOPIYHUX TEMIIEpaTyp i
3MiHYy XapakTepy omaiiB, 110 NPU3BOAUTH 10
3POCTAHHS YaCTOTU M iHTEHCHUBHOCTI ITOCYX.
HenocraTHicTh BOJIOTM CTa€ OOHUM i3 KITIO-
YOBUX JIIMITYI0UMX (pakTopiB IS NPOIYK-
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TUBHOCTI 0aratbOX CiJIbChbKOIOCIOAAPChKUX
KYJIbTYp, i COHSIIHMK SIK OJHA 3 OCHOBHUX
OJIIHUX KYJBTYpP perioHy oco0JMBO Bpas3/iu-
BUI 10 LUX 3MiH. JdediuuT BoJoru Ta niaBu-
LIIEHHS TeMIepaTypu y KpUTHUUYHI (a3 po3-
BUTKY POCJIMH MOXYTb 3HAYHO IOTipIIlyBaTU
BpOXKalHICTh i gKicTh nMpoaykuii [Debaeke et
al., 2017].

COHYIIHUK — TpaauliiiHa MOCYXOCTili-
Ka KyJbTypa, OpuaTHA IJIsI BUPOLIYBAaHHS B
perioHax i3 0OMeXXeHMMHU BOIHUMM pecypca-
MU, 0COOJIMBO B YMOBAaX 3pOCTalouoro aedi-
LTy BoJIOIM B I'pyHTi. OgHAK 3MiHaA KJliMa-
Ty CTBOPIOE HOBi 3arpo3u HaBiTh JJISI TaKUX
aJanTOBaHUX KYJBTYD.

BukopucranHs BoJiorM MOCiBaMU  CO-
HSIIHKWKA TIEBHOK MipOI0 MOXHa peryJsroBa-
TU LJISIXOM OINTHMMIi3allil CTPOKiB CiBOM. 30-
KpeMa, TiepeHeCeHHSIM CiBOM Ha OijbII paHHi
CTPOKM MOXHAa 3MiHUTU YMOBM POCTY i pO3-
BUTKY POCJWH: MNOKpAalUUTU 3a0e3neyeHHs
BOJIOTOIO0 Ta YHUKHYTH KPUTUYHUX TeMIlepa-
TYPHUX TEPiOJiB y KIOYOBi (pa3u poO3BUTKY
kynbTypu [[linbKkoBchkmii, Tanunk, 2019].

3 origay Ha Taki KJiMaTUYHI BUKJIMKU
HEOoOXiJHO ajanTyBaTU arpoTexHiuyHi Mpak-
TUKW yIIPaBIiHHA [JII MiHiIMIi3alil pU3UKIB
nocyxoBoro ctpecy. HouiyibHuUM € migbdip
ONTUMAJIbHOI HOPMM BUCIBY CXOXOI0 HACiH-
HS Ha TeKTap, a TaKOX KOPUTYBaHHSI CTPO-
KiB CiBOM 3 ypaxXyBaHHSIM IIPOTHO30BaHUX
MOrOJIHMX YMOB, 1[0 JACTh 3MOry YHUKHYTHU
KPUTUYHUX (a3 po3BUTKY KYJbTYpM Mif 4ac
nepiofiB HAMBUILIOI TeMITepaTypHy Ta aedilu-
Ty BOJIOTH.

30UIbIIEHHS TYCTOTU CTOSTHHSI COHSILIIHU -
Ka (HarpukJiiag, 1o 60 000-75 000 pocauH/Ta)
y COPUATIMBUX YMOBaX 4acTo Bele 10 ITif-
BUILIEHHSI BPOXAWHOCTI, Xo4ya 1I€ CYIpOBO-
JKYEThCST 3MeHIIeHHsIM Macu 1000 HaciHMH
i po3MmipiB komuka. Tak, y Kanani 3 nigBu-
meHHaM ryctotd go 75 000 pociauH/ra no-
CSTAEThCS MaKCUMaJlbHa BPOXKANHICTh, XOU i
LIUISIXOM 3MEHILIEHHST 0ioMacu OKpeMHUX pOC-
JuH [May et al, 2018].

MeTto10 po6oTH Oy0 BM3HAUYEHHS OMNTHU-
MaJIbHUX CTPOKiB CiBOM Ta HOPMM BUCIBY
CX0XOI0 HACIHHS IPU BUPOLLYBAHHI COHSIIII-
HUKA Ui YMOB IIiBOHS YKpaiHu, 3a SIKUX
JNOCSITAETbCSL  palliOHAJIbHE BUKOPUCTAHHS
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COHSIYHOI pajialil Ta €JeMEHTIB >KWBJICHHS,
IO CIPUSE TMiABUILIEHHIO YPOXalHOCTI Ta
MOJIMNILIEHHIO IKOCTI HACIHHS.

Metoau i matepiamm. JlocmiaKeHHS Mpo-
Boauaucs npotrdarom 2019-2021 pp. Ha po-
ciaigHomy moni IliBneHHO-YKpaiHcbKol (iii
YxpHIIIIBT im. JI. IToropinoro B 3epHomna-
poripocarnHiii ciBo3MiHi. Y I'PyHTOBO-KJIiMa-
TUYHOMY BiIHOIIEHHI AOCJigHe mnoje imii
pO3TalllOBaHE B CYyXOCTEMNOBil IPYHTOBO-EKO-
JIOTi4Hili 30H1 Ha [HTyJIe1bKOMY 3pOLIYBaHO-
My MacuBi. Penbed AinssTHKM — piBHUHHMUIA.
I'pyHTOBI Boau 3aidraoth mome 10 m.

[ pyHT JOCITIIHOrO MO — TEMHO-KAIITa-
HOBMIA CepeIHbOCYTJIMHKOBUM, 3a TIpaHyJIo-
METPUYHUM CKJIAJIOM — KPYIMHOIWJIYBaTO-MY-
ayBatuii. ['yMycoBMIAi TOPU3OHT CTAaHOBUTH
38-40 cm. BwmicTt rymycy B 1api IpyHTY
0-40 cm — 2,15%, HaiiMeHIIIa BOJIOTOEMHICTh
mapy rpyHry 0-100 cm — 21,5%, BoJsoricThb
B’stHeHHS — 9,1%, BMIiCT BOIOCTIiKMX arpera-
TiB — 34,1%, piBHOBaXkKHa IIbHICTh CKJIaI€H-
Ha — 1,39-1,42 r/cm?, mopucricte — 49,2%,
BOJOMNPOHUKHICTb — 1,25 MM/XB.

BMmicT Bogopo3uMHHUX CojIeil Majlo Bijl-
pi3HsIBCA 3a mapamu, pH BogHOI BUTSIKKU B
mrapi 0-20 cMm — 6,8 , y mapi 20-40 cm — 7,2.

CyMa OOMIHHMX OCHOB Yy lIapi IPyH-
Ty 0-20 cm — 21,12, y mapi 20-40 cm —
19,35 wmr-exsiBajieHTiB. IlormmHyTi OCHO-
BU npenactasieHi Ca i Mg. ¥V 1wmapi IrpyHTy
0-20 cm — Ca BugsieHo 80,99%, Mg —
19,01% Bing cymMu MOTJIMHEHUX OCHOB, y IIapi
20-40 cm BinnmosigHo 80,1 i 19%.

Y xoni nmpoBeAeHHST OOCiIKeHb HAyKOBa
poboTa 11aHyBajacsl BilMOBIAHO IO MOCTaB-
JICHUX 3aBAaHb, BKJIIOYAIOYU IIPOBEACHHS
MOJIbOBUX, JIAOOPAaTOPHO-IOJbOBUX 1 JIabo-
paTOpPHUX AOCIIiIiB, a TAKOX KOMILIEKCY (e-
HOJIOTIYHMX, OIOMETPUYHUX Ta aHATITUUYHUX
pOOIT.

PannbocTurmii riopua consiuHuka «Kap-
joc 105» (opurinatop — TOB «BHIC») Buci-
BaBCs MICJISI MILIEHUL] O3UMO] ILIMPOKOPSIHUM
crocod6oM (1mpuHa Mikpsiab — 70 ¢cMm) ciBaj-
koo «Bera-6» (BupooHmk ITAT <«EnbBopTi»,
M. KponuBHumbkuii). I'mmbuHa 3aropTaHHs
HACiHHSI COHSIIIIHMKA CTAaHOBWJIA 5 CM.

TexHosorisi BUPOIIYBAaHHSI COHSIIHU-
Ka OyJyia 3araJIbHONPUIHSTOIO i BiJMoBigaga
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PEeKOMEHIOBaHii Ha yac MPOBEACHHS TOCIi-
JkeHb 11 ymoB IliBgeHHoro Creny, 3a BU-
KJIIOYEeHHSIM (DaKTOPiB, sIKi OyJM ITOCTaBJIeHi
Ha BUBYeHHS. [ToBTOpHICTB y focaiai — 3-pa-
30Ba. Ilioma mociBHol aitgHKA — 1760 M2,
o6ikoBoi — 50 M2. Bapiantu po3MilryBaan-
Cs 32 METOAOM PO3IUEIUICHUX AUISTHOK [Y1iI-
KapeHKo Ta iH., 2008].

CojioMa TMIIEHHUII O3MMOI PiBHOMIp-
HO po3snoaiisuiacsa mnoBepxHew mojs. Ilo-
TiM TPOBOAMJIOCS JYILIEHHS 3 BUKOPUCTaH-
HSIM OOpOHM JMCKOBOI BaXXKKOI1 IPUYiITHOL
«BJIBI1-6,3» y IBOX B3a€EMHO IEPITEHIUKY-
JIIPHUX HAIpsIMKax i3 IMOMHOIO pO3MYIIY-
BaHHA 6-8 Ta 8-10 cM. OpaHKa mpoBoOaMIIACS
Ha ruouHy 25-27 cMm.

Ha noyaTtky BeCHSIHO-IIOJIbOBUX POOIT
MPOBOAMIOCS OOPOHYBAHHSI BaKKMMU 3y0O-
BuMu OopoHamu. IlepenrnociBHa KyJabTHBa-
sl 3 OJHOYACHUM BHECEHHSM IPYHTOBUX
repOoiLMaiB  TMpoBOAMIACS  OE3MOCepPeIHbO
B JICHb CiBOM 3 BMKOPMCTAHHSIM MapOBOIO
kyabtuBatopa «KITC-4A» B arperati 3 6opo-
Hamu Ta onpuckyBauda «OIT-2000».

B yci poku nociigKeHb CXOIM COHSIIHM-
Ka o/IepXKyBaJIUCS APY>KHIMM i CBOEYACHUMMU.
3aBaSKM BHECEHHIO TepOilluiiB HeOOXiJTHO-
CTI B MPOBEACHHI JOCXOMOBUX 1 MICISICXOI0-
BUX OOpPOHYBaHb y POKU MPOBEAECHHS TOCIi-
JKeHb He Oyno. BogHoyac HaBiThb He3HayHi
atrMocepHi onaau B MiCASIMNOCIBHUNA Mmepion
MPU3BOAUIIN A0 CTBOPEHHS IPYHTOBOI KipKH,
sdKa NPUTHIYYBaJia PICT 1 PO3BUTOK POCIUH
coHsiiuHuKka. Tomy y a3y 4-5 crpaBxXHix
JIMCTOYKIB LIOPIYHO MPOBOAMIOCS PO3MYIIY-
BaHHS MiXpsab Ha IIMOUHY 4-5 cM 3 BU-
KOPMCTAHHSIM MPOCAITHOIO  KYJbTHUBATOpA
«YCMK 5,4».

JocnimKeHHsI TPOBOAUINUCS 3 BUKOPUC-
TaHHSIM 3arajJlbHOBU3HAHUX B YKpaiHi Me-
TOOMK i METOAMYHUX peKOMeHalliii Ha 0a3i
zarajJibHonpuiiHaTuX JCTY Ta iHIIMX HOp-
MaTUBHUX JTOKYMEHTIB [YIlKapeHKO Ta iH.,
2014].

[TonboBi mociayn 3akiaagaancs 3a METO-
JOM pO3ILICIUIEHUX AiITHOK. Cxemow 10-
clligy mepeadadanocss BUBYMTU BIUIMB JIBOX
¢akTopiB:

dakTop A — CTpOKHU CiBOM:

* paHHIl — 3a JOCSITHEHHS TeMIlepaTy-
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pu I'pyHTY Ha minMbuHi 10 cm 140

6-8°C;

* PEKOMEHIOBaHMI — 3a
10-12°C;

- mi3Hiik — 3a 14-16°C.

®akTop B — HopMa BucCi-
BY CXOXWX HaciHMH Ha 1 ra:

+ 30 Tuc wrt/ra;

* 40 Tuc. wrt/ra;

+ 50 Tuc. wrt/ra.

VY tabnuisx i TeKCTi Haii-
MEHIIIA ICTOTHA PI3HULIS Ha-
BeleHa Ha 5-% piBHI 3Hauy-
LLIOCTI.

HacranHs1 ¢deHosoriyHux
(a3 BUBHAYAJIOCAd LIJISIXOM
0071iKy 50 pociuH y ABOX He-
CyMixXHMX TIoBTOpeHHsX. Iloyatkom asu
BBaxayiocd 1i HactaHHgd y 10% pocnuH, a
IMOBHOIO — KOJIM O3HaKM (a3u crnocrepira-
mmcst y 75% pociviH.

MdeHonoriuHi Ta OiOMETpUYHI crocTepe-
>KEHHS 32 OCOOJMBOCTSIMU POCTY i PO3BUTKY
COHSIIIIHMKA MPOBOIWINCS B OCHOBHIi (pa3u
PO3BUTKY 3TiIHO 3 METOAMKOIO [€IlIEeHKO Ta
iH., 2014].

Bucora pociuH BU3Havanacd IUISIXOM
BUMiploBaHHS 10 TMMOBUX POCIMH y KOX-
HOMY BapiaHTi gociiny y ¢a3u OyToHi3allii,
LBITIHHA Ta (i3ionoriyHoi cruriocTi. [lia-
METp KOILIMKa BUMIPIOBAaBCSl HAIIPUKIHIII Be-
rerauiiHoro mnepiogy y ¢asy ¢izioaoriyHoi
CTUIJIOCTI HACIHHSI.

XiMiuHi 0OpoOOKM TIOCIBIB IPOBOAMIMCS
MexaHizoBaHO omnpuckyBadyem «OI1-2000» B
arperati 3 TpakTopoM «MT3-82».

30upaHHs i O0JIiK YypoxKal COHSIIHMKA
MPOBOAMIMCS LIJIIXOM OOMOJIOTY BCi€l 00JIi-
KOBOI TUIOII POCJIMH 13 YCiX BapiaHTIB JOCJIi-
1y, IPUBEAEHHSIM 10 CTaHAAPTHOI BOJOIOCTI
8% i nepepaxynkoMm Ha rexrap [JICTY ISO
665:2008].

CratuctuyHa oOpoOKa, y3arajJbHEHHS i
aHaJli3 eKCIIepMMEHTAJIbHUX Pe3yJbTaTiB IM0-
JIbOBUX 1 JIJAOOpaTOPHUX JOCTIAIB, a TaKoX
pi3HUX CHOCTEpPEXKEHb 1 MOCHIIKEHb IIPO-
BOAMJIACS 3a JTOMOMOIOI Cy4YaCHMX METOIIB
JUCHEPCIMHOTO Ta KOPEJSLIMHOrO aHali3iB
Ha [1K.

Pe3yabTaTu. IlorogHi ymMmoBHU BiirparoThb
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PucyHoK 1 - lNoka3HunkKM TeMnepaTypmn Ta onagiB 3a nepion Oochi-
IDKEeHHS y XepCOoHCbKin obnacTi (AaHi MeTeocTaHUii IMETOS 3.3)

KJIIOYOBY POJib Y BU3HAY€HHi €()EeKTUBHOCTI
MPOBEACHUX TOCIiIXKEHb.

Ha pucynky 1 mpencraBiieHi cepeaHbO-
MICSIYHI 3HAYE€HHSI TEMIIEpaTypyu MNOBITPS Ta
cyMu onafiB, 3adikcoBaHi METEOCTaHIIIEIO
iMETOS 3.3 Ha gocnigHuX AiassHKax (Xep-
COHCBbKa objacth) nmpotsarom 2019-2021 pp.

TemneparypHuil pexXuM IPOTSATOM 10-
CJIIIKYBaHMX POKIB XapaKTepU3yBaBCs TH-
MOBOIO CE30HHOI AuHaMiKorw. HaitHyxui
CEpEeIHbOMICIUHI TeMmepaTypu CIIOCTEpi-
raJiucs y CiyHi Ta JIIOTOMY, a HaWBUILI — Yy
JIMMHI Ta ceprHi. PiyHi cepeaHi Temmepary-
pU KOJUBAJIMCSI HE3HAYHO, AEMOHCTPYIOUU
BiIHOCHY CTaOiJbHICTh TEMIIEPATYpPHOIO pe-
KMMY B PErioHi IPOTIATOM AOCIIIXKYBAHOTO
nepiomay.

Po3nonin onaaiB mpotsirom poky OyB He-
piBHOMipHMM. Haiibiiblla KiJbKiCTh OIaiiB
y OLIBIIOCTI POKIB IIpUIIafaga Ha JITHI MiCs-
i (TpaBeHb-YEPBEHb), a TAKOX Ha IOYATOK
3uMu (TpydeHb-cideHb). HaiimeHin Bosoru-
MU 3a3BUYait OyJM OCiHHiI Ta paHHbOBECHSIHI
micsaui. PiyuHa cyma onaaiB 3HayHO BapiloBa-
Jlacsl MiXK poKaMH, 3 HAMMEHILIOIO KiJIbKICTIO
3apikcoBanoo y 2020 p. (357,6 mm) Ta Haii-
oinbwo —y 2021 p. (529,4 mMm). Y 2019 p.
pidyHa cyma ormajiB ctaHoBMWIa 391,6 MM.

AHaJi3 cepeIHbOPIYHUX TeMIlepaTyp 3a
nepion 2019-2021 pp. BUSIBUB MEBHi BiAMiH-
HOCTI MiX 3araJlbHOyKpaiHCbKMMM TTOKa3HU-
KaMM Ta JaHUMMU, 3a(PiKCOBAaHUMMU Yy XEePCOH-
CbKili obJyiacTi. 3rifHO 3 HAsIBHUMM JTaHUMU,
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Ta6nuusa 1 - BioMeTPpUUYHIi MOKa3HUKU POCJIMH COHSILLHUKA 3a Pi3HMX CTPOKIB CiBOU
Ta HOPMMU BUCIBY CXOXKOro HaciHHA Ha 1 ra (cepegHe 2019-2021 pp.)

. Hopmu BuciBy BioMeTpUUHI NOKA3HUKMU
CTpOKMU ciBOM, . - : - -
HacCiHHSA, TMC. WT/ BUCOTa POCJIUH, piaMeTp cTtebna, | KinbKicTb JIMCTKIB,
(cbakTop A)
ra (cpakrop B) cM cM wT/pocn.

30 150,0 2,6 17,8
PaHHin 40 152,2 2,7 18,9

50 149,6 2,5 16,5

30 152,2 2,7 19,2
PekoMeHgoBaHUM 40 155,6 2,9 21,2

50 150,7 2,7 18,4

30 149,1 2,5 17
Mi3Hin 40 151,7 2,7 18,3

50 148,9 2,4 16,2

cepeaHbOpiYHA TemmepaTypa B YKpaiHi cTa-
HosBuia 10,5 °C y 2019 p., 10,6°C y 2020 p.
ta 9,0°C y 2021 p. Hatomicth y XepCOHCHKIM
00J1aCTi 3a aHAJIOTIYHUI TepioJ crocTepira-
JICY IO BUILI CEpeIHbOPIYHI TeMIleparTy-
pu: 12,4°C y 2019 p., 12,4°C y 2020 p. Ta
10,9 °Cy 2021 p.

Ax 6auumo, y 2019 ta 2020 pp. cepen-
HbOpiYHA TeMmmeparypa B XEpPCOHCBKi 00-
nacti oyna Ha 1,9°C Tta 1,8°C BMILOIO, HiX
cepeaHiil moka3dHUK mo YkpaiHi. Y 2021 p.
LSl pi3HULS €10 3MEHIIMIacsl, OJHaK ce-
peIHbOpiuHA TeMmepaTypa B XEpPCOHCBKIM
o0acTi Bce 1€ IepeBulllyBaja 3arajbHOY-
KpaiHcbKy Ha 1,9°C.

Ili BiTMiHHOCTi € OUiKyBaHMMMU Ta 3yMOB-
JIeHi reorpaiyHMM MOJOXEHHSIM XepCOH-
CbKOI 00J1aCTi, sIKa po3TalloBaHa y ITiBIEH-
Hiil yacTUHI YKpaiHu, 1110 XapaKTepU3y€ETbCs
OLTbIII KOHTUHEHTAJIbHUM 1 IOCYLLIMBUAM
KJIIMaTOM MNOPIiBHAHO 3 OaratbMa IHIIWMMU
001acTIMU KpaiHU.

3arajioM IpeacTaBieHi JaHi MiaATBepIXKY-
I0Th TEHIEHIIil0 10 OUIbII BUCOKMX CEpeid-
HBOPIYHMX TeMIIepaTyp y XepCOHCHKiil 00-
JIACTI TTIOPIBHSIHO 13 CEpeAHIMU MOKAa3HUKAMU
no YKpaiHi NMPOTIroM JIOCHiIKyBaHOIO Iie-
piony.

Ha ¢dopmyBaHHST BeretaTMBHOI MacH,
TPUBAIICTh BEreTalliiHOTO MEePioay, ypoKau-
HICTb 1 SKICTh HACiHHS ICTOTHO BILIMBAIOTh
TeMmIieparypa, pexXuM 3BOJOXEHHS, pPiBeHb
3a0€e3MeYeHHsT TMOXXMBHUMU PEYOBMHAMU, a
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TaKOX BUKOPUCTAaHHSI adalTOBAaHUX COPTIB i
riopuaiB.

Bucora pociaumH BBaxKa€TbCsl OAHIEID 3
KJIIOYOBUX MOP(OOIOJOriYyHUX O3HAK, IO
BigjoOpaxae peakllilo KyJbTypu Ha 3MiHY
arpoeKoJIOTIYHMX YMOB BUpoliyBaHHs. Pa3a
LIBITIHHSI € BU3HAYaJIbHOIO Y MPOLIECI POCTy
Ta PO3BUTKY, OCKUIBKKM caMe B Liell Iepion
POCJIIMHU AOCSTal0Th MaKCHUMAaJIbHOI BUCOTH
Ta (POPMYIOTh HAMOIIbIIY HaA3eMHY OioMacy
[MenbHuk, 2013].

3a pe3yabTaTaMyd IPOBEIECHUX JIOCIi-
JDKEHb YCTAaHOBJIEHO, 1110 OCHOBHI OioMe-
TPUYHI MOKA3HWKW POCIMH COHSIIHUKA
CYTTEBO BapilOBaJiM 3aJIEXKHO SK BiJ CTPOKIB
ciBOM, Tax i BiJl HOPM BMCiBY CXOXKOI'0O HacCiH-
Hs Ha 1 ra.

Tak, 3a paHHBOI'O CTPOKY CiBOM HaWBUILIL
MOKAa3HUKM BUCOTU POCJIWH, AiaMeTpa CTe-
071a Ha piBHiI 5 CM BiJ I'PYHTY Ta KiJbKOCTi
JIMCTKIB CHOCTEPIrajJiucss NMpu HOPMI BUCIBY
40 tuc. HaciHMH Ha 1 ra y a3y 3aBeplIeHHs
LBITiHHS (Tads. 1).

IIpu BuciBi y peKoMeHAOBaHi CTpO-
KM TIPOCTEXYBAJIaCsl 4YiTKa 3aKOHOMIPHICTb:
HaiBUIiI OiOMETPUYHI MOKA3HMKU — BUCO-
Ta pociauH 155,6 cMm, giameTp credsa 2,9 cM,
KUJIBKICTh JIMCTKIB 21,2 1IT/pOoCiavHy — 3a-
¢ikcoBaHO npu Hopwmi BuciBy 40 TuC. Haci-
HUH/Ta. BogHoyac 3MeHIleHHSI a00 30iJib-
meHHs Hopmu A0 30 a6o 50 Tuc. HaciHUH/Ta
3YMOBJIIOBAJIO 3HVXKEHHS 3a3HAYEHUX TT0Ka3-
HMKIB: BUCOTa 3MeHIIyBaJiach Ha 3,4—4.,9 cMm,
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Ta6nuusa 2 - Harpomap)XeHHS CyXoi pe4yoBMHU NocCiBaMU COHSAILLHMKA Ha nepiop 360py
BpoOXKalo, T/ra (cepeaHe 2019-2021 pp.)

CTpoOKM ciBbwu, HopMu BUciBY HaciHHS, TUC. WT/ra (dakTop B)
(cdbakTop A) 30 40 50
PaHHiIn 6,15 7,09 6,76
PekomeHooBaHMI 7,00 7,70 715
Mi3Hin 578 6,45 6,26

niameTp crebsa — Ha 0,2 cM, KUIBKIiCTh JIUCT-
KiB — Ha 2,0—2,8 1IT/pOoCauHY.

Cinig 3a3HauuTH, 110 HANWOLIBLIMX 3Ha-
yeHb JiaMeTp cTebsa HaOyBaB Big da3u
MOYaTKy M A0 KIHILM LBITIHHSA, MICIAS YOTO
BimOyBasiocsl TIOCTYNOBE 3MEHILIEHHS B MOro
pO3Mipi 10 HAaCTaHHSI CTUTJIOCTI.

OxpiM TOro, criocrepirajacst 3ajJeKHiCThb
OIOMETPUYHMX XapaKTepPUCTUK Bil CTpoO-
KiB CiBOM y IiBIEHHOMY perioHi YKpaiHu.
HaiiBuii moka3HUMKM BigMideHO Mpu CiBOi
B peKoMeHaoBaHi cTpoku (20-30 kBiTHS 3a-
JIEXKHO Bifl pOKY) MOPIiBHSIHO 3 pe3yJbTaTaMu
st paHHbol (1-10 xBiTHS) Ta mizHboi (1-10
TpaBHs) ciBOU. [1i3Hi CTPOKY NPU3BOAWUIN 10
MOMITHOTO 3HMXKEHHSI MOKA3HUKIB PO3BUTKY
COHSIIIHMKA BIZHOCHO paHHIX 1 pEKOMEHI0-
BaHMX CTPOKIB.

OTxe, 3aHaATO paHHS YU 3alli3Hija ciBOa
pa3oM i3 TMOENHAHHI 3 MiABUILEHO HOPMOIO
BUCIBY CXOXOTI0 HaciHHY Ha 1 ra 3HuXye 0i-
OMETpPUYHI TapaMeTpu, 30KpeMa KiJIbKICTb
JIMCTKIB 1 AiaMeTp cTebJia MOPiBHSIHO 3 PEKO-
MEHI0BAaHUMU CTPOKAMMU.

OIHMM i3 KJIIOUOBMX ITOKa3HUKIB ePeK-
TUBHOCTI BUPOIIYyBaHHSI COHSIIHWKA € Ha-
rPOMA/IXKEHHSI CyXOl pPEYOBMHM, 11O Bigo-
Opaxka€ iHTEHCUBHICTb POCTOBMX MPOLECIB i
3[IATHICTh KYJbTYPU BUKOPUCTOBYBATU arpo-
KJIiMaTU4Hi pecypcu. lleil moka3zHUK 3Ha4-
HOIO MIPOIO 3aJI€XKUTh BIJ arpOTEXHIYHUX 3a-
XO[iB, 30KpeMa BiJ CTPOKiB CiBOM Ta HOpPM
BUCIBY HaciHHS. B ymoBax niBaeHHoro Cre-
nmy YKpaiHU BaxXKJIMBO BU3HAYUTHU ONTHUMAJIb-
Hi MoeAHaHHS MX (PaKTOPiB, sIKi 3a0e3Meyy-
I0Th HaiOUIbIlIe HAKOTIMYEHHS OioMacu, 1110,
CBOEIO YEProlo, € NepeayMoBOI0 11 (hopMy-
BaHH$I BUCOKOI BPOXXaWHOCTI.

3rifHO 3 YMCIEHHUMMU HAyKOBUMU J10-
CJIIIKEHHSIMU, 1 HaAMIpHE 3arylleHHs, 1 3pi-
JIDKEHHSI MOCiBiB HEraTMBHO BILIMBAalOTh Ha
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BPOXKAMHICTh COHSIIHKWKA Yepe3 ITOCUJICHY
KOHKYpPEHIIil0 MixX pociuHamu. [loBeaeHo,
10 y 3aryllieHUX MOCiBaX 3pOCTA€E B3aEMHE
MNPUTHIYEHHS POCIWH, 110 HECOPUSITIMBO
MO3HAYAEThCS HA PO3BUTKY BEreTaTMBHOIL
Macu arpoueHo3y, i Taki e(heKTU MOYMHAIOTh
nposBaATUCS BXe 3 (a3u OyroHizauii [Li et
al. 2019].

Y Tabnauui 2 HaBemeHO OaHi 1IOAO Ha-
TPOMAIXKEHHSI CyXOl pPEYOBUHU MOCiBaMU
COHSIIIIHMKA Ha MOMEHT 30MpaHHS BpOXAalO
3a cepenHiMu nokasHukamu 2019-2021 pp.
3aJleXKHO BiJg  (akTopiB, 110 BMBYAJIUCH.
Haii6inpiie HaKONMMYEeHHS CyXOi peYOBHHU
CocCTepirajiocss 3a PEKOMEHAOBAHUX CTPO-
KiB ciBOM mpu Hopmi BuciBy 40 THC. CcXO-
Xux HaciHuH/ra — 7,70 1/ra. lle cBiguuTh
MNpo COPUATIMBI YMOBM ISl POCTY POCIUH
y Lei Iepiog Ta ONTUMajbHE 3arylieHHs
MociBiB. 3a paHHLOIO CTPOKY CiBOM MaKCHU-
MaJIbHUII TIOKa3HUK cTtaHoBuB 7,09 T/ra, a
3a mi3HbOro — 6,45 T/Ta, 110 BKa3ye Ha 3HU-
KEHHS OIONPOAYKTUBHOCTI 3a LIMX CTPOKIB
CciBOM. Y LiJIOMYy CIIOCTEpira€Tbcsl TEHJIEH-
1lis1, A€ 3a BCiX CTPOKiB CiBOM HaiKpallli pe-
3yJIbTaTU OYJIM IOCSTHYTI MPU HOPMi BUCIBY
40 THC. HAacCiHUH/TA.

ITpoayKTUBHICTh COHSIIIHMKA B yMOBax
3MiIH KJIIMary Ta pPi3HUX arpoeKOJIOTIYHUX
30H 3HAYHOIO MipOI0 3aJI€KUTh BiJ KOMILIECK-
Cy YMHHMKIB, Cepell SIKMX BUPIlIAJIbHY POJIb
BIIITpalOTh arpoTeXHIYHI 3axXoau, 30Kpema
CTPOKM CiBOM Ta HOPMM BMCiBY CXOXKOTrO Ha-
CiHHS. 3a ciBOM 032 ONTUMAIBHUMMU CTPO-
KaMM Bi3HAYAEThCS 3HUXEHHSI IOTEHIIia-
JIy BPOXXAMHOCTi, 110 3YMOBJIIOE MOTpPedy B
ajanTallii CUCTEMM BUPOIIyBaHHSI, BKJIIOYa-
JOUM HOBI CeJIEK1IiiHI MiAX0oAu. YCTaHOBJIEHO,
10 CTPOKHU CiBOM MarOTh iCTOTHUM BIUIMB Ha
BCI €Tanu pO3BUTKY KYJIbTYPU, 3yMOBIIIOIOUU
3MiHY TPUBAJIOCTi BEreTaTUBHOIO Ta reHepa-
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TUBHOI'O TIEPIOMiB, a TaKOX

napamMeTpiB YpOXanWHOCTI Ta

gKocTi npoaykuii [Ahmed et

al., 2015]. 2,5
Y Hammx JOCHiIKEHHIX

L8]

NOKa3sHUKU TMPOAYKTUBHOCTI &
3HAYHO 3aJIeXXaIu i Bill CTpO- 15
Ky CiBOM, 1 B, HODMU BHCIBY ;
CXOXOro HaCiHHSI Ha TeKTap

(puc 2). 0,5

HaitBuiuit MOKa3HUK
YPOKAMHOCTI TiOpUILY COHSIII-
Huka «Kapnaoc 105» B ymoBax
miBaHg YKpainu (2,64 T/ra)
OTPMMAHO 3a PEeKOMEHIOBa-
HOTO CTPOKY CiBOM 3 HOPMOIO
BUCIBY cxoxoro HaciHHg 40
TUC. Ha rekTap. PaHHiil cTpok ciBOM 3abe3-
ne4yuB ypoxkaiHictb Bim 1,95 mo 2,38 T/ra
3ajleXXHO Big HopMu BuciBY. Ili3Hiil cTpok
TaKOX XapaKTepu3yBaBCsI HUXUYMMU Pe3YJib-
tatamu — Big 1,82 mo 2,30 1/ra.

I3 migBuieHHsIM HopMmu BuciBy 3 30 10
40 THUC. CXOXOro HaCiHHSI Ha TeKTap CIOCTe-
pirajiocsi CyTTEBE 3POCTaHHS YpPOXKailHOCTI,
BOJHOYAC TOoJablie 30uIblIeHHS 10 50 THUC.
IIIT./Ta TIPUBOAUJIO IO 11 HE3HAYHOIO ITiIBU-
LIeHHY abo crabimizalii.

ITopiBHSIIbHA OlLIHKA pi3HUX CTPOKiB
CiBOM COHSIIIHMKA CBiAYMTH IIPO MepeBary
PEKOMEHIOBAHUX, 3a SIKMX YPOXaWHICTb Ha-
ciHHg ctaHOBMJA 2,11-2,64 T/ra 3aJIeXXHO Bif
HOPMU BUCIBY.

3a pe3yabTaTaMu [JOCHIIXKEHHSI BCTa-
HOBJIEHO, 10 CTPOKM CiBOM Ta HOPMU BHU-
CiBy ICTOTHO BIUIMBAIOTb Ha BPOXAWHICTh
COHSIIIHMKA. [cTOTHA pi3HMLS ypoxKaltHOCTI
CIOCTEPIraeTbCs MiXXK peKOMEHIOBAaHUMM Ta

2,64
|
2.11 i 215
1,95
I | I
30 40

23850

50

¥ Panniii  Pexomenpopanmii ™ [Ti3Hiii

PUCYHOK 2 - YPOXXaMHICTb COHSALLIHMKA 33 Pi3HUX CTPOKIB CiBOU Ta
HOPM BUCIBY CXOXOro HaciHHs (cepegHe 3a 2019-2021 pp.), T/ra

Mi3HiMU cTpokaMu ciBou. Cepea HOPM BU-
CiBy iICTOTHI BiAMiHHOCTiI 3a()iKCOBaAaHO MixX
Hopmoto BuciBy 30 tuc. ta 40 i 50 Tuc. cxo-
JKOT0 HaciHHS Ha rektap. PizHuIg MixX Hop-
Mamu BuciBy 40 ta 50 TcC. IT./ra BUSBUIACS
HEICTOTHOIO.

AKicTb MpoOayKILii COHSIIHMKA 3HAYHOIO
MIpOI0 BM3HAYAETHCSI BMICTOM OJIil Ta MpO-
TeIHy B HaciHHi. BomHoyac BaxKJIMBUMM I10-
Ka3HUKAMHM € KPYITHICTb 1 HaTypa HacCiHHS,
OCKUIBKM pa3oM i3 OJIIHICTIO BOHM BILJIMBA-
I0Th Ha MOro MpUIATHICTb OO0 NepepoOKu Ha
ojito [KopaneHko, ta iH., 2020].

3rigHO 3 pe3yJbTaTaMM E€KCIIepUMEH-
TalbHUX pociaimkeHb, Maca 1000 HaciHUH
riopuny congirHuka «Kapmoc 105» 3HauyHO
OijblIe 3ajiexkalia BiJ CTPOKY CiBOM, HiXK Bin
HOPMM BMUCiBY CXOXOI'O HACiHHSI, 1110 B CBOIO
yepry IMoB’S13aHO 3 IUIOLIEIO KUBJICHHSI OK-
peMux pociauH (tabdua. 3).

AHai3 OoTpuMMaHuX JaHUX 3aCBiTUYUB,

Ta6nuusa 3 - Maca 1000 HaCiHUH COHSILLHMKA 3aJIe)XKHO Bifj CTPOKIB CiBOU Ta HOPMU BUCIBY
CXOXKOrro HaciHHA, r (2019-2021 pp.)

CTpoOKM ciB6u, (hak- HopMu BUciBY HaciHHA, THC. WIT/ra (dpakTop B)
TOp A) 30 40 50
PaHHin 50,4 53,1 49,2

PekoMeHpoBaHUM 54,6 57,9 52,7
MisHin 49,7 51,7 47,8

[ns yactkosumx BigMiHHOCTen HIP . A = 0,82 T/ra; B =148 1/ra
Ons ronoBHUx BigMiHHOCTen HIP . A = 0,64 T/ra; B = 0,95 1/ra
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Ta6nuusa 4 - BMICT XXUpy B HaCiHHI COHSILLHUKA 3aJIe)XKHO Bifi CTPOKIB ciB6U Ta HOPMHU
BUCiBY CXOXXOro HaciHHA, r (2019-2021 pp.)

CTpOKM CiBOM, HopmMu BUciBY HaciHHSA, TUC. WIT/ra (dpakTop B)
(chakTop A) 30 40 50
PaHHIn 46,5 47 46,8
PekomeHooBaHMI 47,8 48,2 48,0
Mi3Hin 47,3 47,9 47,5

1o HauBuiui 3HadeHHd Macu 1000 HaciHMH
(52,7-57,9 1) cnocrepirajucsd Opu CiBOi y
peKoMeHa0oBaHi cTpoku. HartomicTh ciBOa B
paHHi abo Mi3Hi CTPOKM NMpU3BOAMIIA 1O 3HU-
KEHHS 1LIbOro IMOoKa3HuKa — m0 49,2—53,1r
ta 47,8-51,7 T BiAMOBIIHO.

OuiHKa BIJIMBY HOPM BUCiBY TaKOX BMSI-
BUJIA TtepeBary ryctotu 40 TUCSY CXOXUX Ha-
CiHMH Ha rekrtap: 3a Takux ymoB maca 1000
HaciHMH pocsrana 51,7-57,9 r, 10 € BUILUM
MOPIBHSIHO 3 IHIIMMM BapiaHTaMMU.

BaxxivBuM MMOKa3HUKOM $SIKOCTI HACiHHS
COHSIIIIHUKA € BMICT Y HbOMY KUDY.

3a pesyJbTaTaMM aHali3y HalIMX [0-
CJIIIKeHb BMILJIMBAE, 1O HAWCHPUSITIMBILIL
YMOBHU TSI HAarpoMaJXXKeHHSI MaKCHUMaJIbHOI
KUIBKOCTI XKMPY B CiM’THKax OyJIY 3a CiBOM CO-
HSILIHKWKA B PEKOMEHI0BaHi CTpOKU (TadJI. 4).
ITi3Hiii cTpOK TakoX 3ab0e3meyyBaB BUCOKUIA
PiBEHBb XMPY, a HAMHWKYMI — paHHINA CTPOK
CiBOU.

AHaJli3 OTpuUMaHMX pe3yJbTaTiB CBIif-
YUTh, 1O HAWBUIIMIK BMICT OJiil B HACiHHI
COHSIIIHMKA B yMOBax MiBAHS YKpaiHM 3a-
Oe3nevyyBaja ciBOa y peKOMEHJIOBaHi CTpO-
ku — 47,8-48,2%. BuciB y paHHi Ta mi3Hi
CTPOKM CIIpUSIB (pOPMYBAHHIO ACILIO HUXKXYOL
oiitHocTi — 46,5-47,1% Tta 47,3-47,9% Bin-
MOBIJHO 3aJIEXKHO Bil HOpMU BUCIBY CXOXKOTO
HaCiHH4.

ITopiBHsIIbHA OLIiIHKA HOPM BMCiBY IO-
Kazaja, 110 HaWOiabll COPUSTIUBOIO Oyja
HopMa 40 TUC. CXOXXMX HACIHWH/Ta, TIPU SIKiik
BMICT Xupy nocsiraB 47,1-48,2%.

OkpiM TOro, BapTO BiA3HAYUTU, 11O B
Oinbmr nmocyuuiuBomy 2020 p. BMICT oJii B
HACiHHI OyB HMXXYMM IOPIiBHSIHO 3 IHIUIUMU
pokamu gociimkeHb Ha 2,0-2,8%.

OOroBopeHHsi. Y CBIiTi CIIOCTepira€Tbes
cTabijbHE 3pOCTaHHS BUPOOHMIITBA OJIIHHUX
KYJIbTYp, IO MIJBMUIIYE IXHIO €KOHOMIUHY
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npuBabauBicTh. OIHAK 3MiHM KJIiMaTy CTBO-
PIOIOTh HOBI BUKJIWKU ST TPAAULIIMHUX pe-
TiOHIB BUPOIIYBaHHS. 30KpeMa, COHSIIIHUK
K KyJbTypa BECHSHOI Ta JIiTHLOI CiBOM Oyne
MiJ1aBaTUCSl CEPHO3HMM KIIIMATUYHUM BHU-
npo6yBaHHSM. MIMOBipHa HecTaua BOJIOTH Ta
MiABUILIEHHS TeMIlepaTyp Yy KpUTWUYHI (a3u
PO3BUTKY POCIMH MOXYTb HEraTUBHO BILIM-
BaTW Ha BPOXAWHICTh Ta SKICTb MPOIYKIIil
[PeBThO, JOoMapaubkmii, 2021].

CTpokH CiBOM Ta HOPMHU BHUCIBY CXOXOTIO
HACiHHS Ha TreKTap MaloTb iCTOTHUI BIUIMB
Ha MPOAYKTHUBHI IMTOKA3HUKU Ta BPOXKANHICTh
COHSIIIIHMKA — HalBUILi 3HAYEHHS B HaLUX
JIOCJiIax NOCSATHYTI TPU CiBO1 B pEKOMEHI0-
BaHi CTpOKM Ta 3 Hopmow 40 Tucgay Haci-
HUH; BOAHOYAC 3 OISy Ha IOTOAHI YMOBU
KOXXHOI0 KOHKPETHOTO POKY CTPOKM CiBOM
CJIi, THYYKO 3MIHIOBAaTU 1 MPOBOAUTU CiBOY
3a YMOB CTa0iJIbHOTO MPOrpiBaHHS IPYHTY.

PesynbraTy noapboBux gociimkeHsb y ITiB-
NeHHiin PymyHii cBigyaTh, 110 €(EKTUBHICTb
BUPOIIYBaHHSI COHSIIIHMKA 3HAYHOIO MipOlo
3aJI€3KUTh BiJl ONTUMAILHOIO IMTOEAHAHHS 1IN -
PUHU MiXpPSIb i TYCTOTA CTOSIHHSI POCJIUH Y
KOHTEKCTI MICLI€BMX I'PYHTOBO-KJIIMAaTUUYHUX
yMoB. HailiBuii Bpoxkal oTpMMaHO 3a IIM-
PUHU MiXpsab 75 ¢cM y CIPUITIUBUX YMO-
Bax, BOAHOYAC 32 MEHII CHPUSITIMBUX YMOB
e(eKTUBHIlLIOW BUsBWJIacd wMpuHa 50 cM.
30inbLIeHHs ryctoTi nociBy g0 70 000 poc-
JIMH/Ta TIPU3BOAMJIO IO 3MEHIIEHHS TaKUX
€JIEMEHTIB CTPYKTYpM BpOXarw, K Maca 4u
JiaMeTp KOILIMKa, OJHAK Yy XOPOILIMX YMOBaX
LIE KOMITEHCYBAJIOCs 30UIbLIEHHSIM 3arajib-
Horo Bpoxkarto [Ion et al, 2015].

B ymoBax IliBaHs1 YKpaiHM HalBUILY
BpOXKaWHICTh COHSIIHUKA (2,62-2,74 T/1a)
OTPUMaHO MpU BUPOLLYBaHHI Tiopumy «Me-
racaH» 3a ryctotu 50 THC. pOCIMH Ha TeK-
Tap Ta g riopuny «Hapiit» — 40 thc./ra 3
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HaWBHUIIMM BMicTOM Xupy 36,9% ta 35,4%
BignmosigHo [Hectepuyk, 2015].

B ymoBax XapkiBcbKoi o0JiacTi ciBOa B
ONTUMAJIbHUI CTPOK CYTTEBO IT€PEBUIIYBa-
Jla BPOXKAWHICTh COHSIIIHAKA 32 BCiMa JOCII-
JKYBaHUMM TiOpuaaMu MOPiBHSIHO 3 CiBOOIO
B paHHil i mi3Hii cTpoku [MixeeB, Moio-
koB, 2019].

B ymoBax Yepkacbkoi obyacti HaliBMILLY
BpPOXKaAMHICTh TiOpUIM COHSIIIHMKA (OpMY-
BaJIM 3a TYCTOTH CTOSTHHS pociinH 60 Thc/Ta,
npu oMy riopuna «KoHai» gocsraB Hailkpa-
IIUX pe3yiabTaTiB 3a ryctoT 50 i 60 tmc/ra
(3,10 i 3,54 T/ra BiANOBiIAHO), BOAHOYAC MO-
najblue 30iablieHHsT ryctotd go 70 Tuc/ra
MPU3BOAMIIO OO 3HWXKEHHSI BPOXAWHOCTI Ha
9 ta 24% [I'oponeunkuii, IlleBuenko, 2023].

OTxe, y cydacHUX yMOBax IJ100aJbHOIO
3pOCTaHHSI BUPOOHMIITBA OJIMHUX KYJIbTYp i
MOCWJIEHHSI KJIIMAaTUYHUX 3MiH BUPOILIYBaH-
HsI COHSILIIHMKA BUMAra€e THy4YKoro IMiaxoay A0
BUOOpY arpoTexHiYHUX 3axoAiB. OCHOBHUMHU
(bakTOpamu, 1110 BU3HAYAIOTh YPOXAMHICTb i
SKICTh MPOJYKIIii, € CTPOKM CiBOM Ta IrycTroTa
CTOSIHHSI POCJIMH, SIKi BapilOIOTbCS 3aJIEXKHO
BiJ KJIIMAaTUYHUX OCOOJMBOCTEM pETioOHYy Ta
0i0JIOTIYHUX BJIACTMBOCTEN TiOpUIiB.

BucnoBku. IlpoBeneHi nociigKeHHs ITijJI-
TBEPIXKYIOTh 3HAUYLIICTh COHSIIHMKA $IK
KJIIOUOBOI OJIIHOI KYJbTYpU JIST YKpaiHwu,
0COOJMBO B TIBASCHHUX perioHax, OJIHaK
HaroJOlIyIOTh Ha 3pOCTAlOUMX BUKIMKAX,
MOB’SI3aHMX 31 3MiHaAMM KJIiMaTy.

JlocnmigKeHHs1 BIJIMBY CTPOKiB CiBOM Ta
HOPM BHCIBY Ha OilOMETPUYHI ITOKA3HUKU Ta
BPOXKAMHICTh COHSIIIIHMKA BMUSIBUJIO, 1O pe-
KOMEHJO0BaHi CTPOKHU CiBOU 3a TeMmepaTypu
rpyHty 10-12°C Ha rmmbuHi 10 cM Ta HOpMma
BuciBy 40 TMC. CXOXHX HACiHMH Ha rexkrap
3a0€e3MeYyoTh Kpalli MOKAa3HUKU POCTy Ta
PO3BUTKY POCJIWH, a OTXe, i BUIILY BpoOXKai-
HiCTh. BigxwiaeHHSI Bil LIMX ONTUMAJIbHUX
napameTpiB K y paHHI, TaK i B Mi3HI CTPOKU
ciBOM, a TaKOX Ipu 30iJIblLIEHHI abd0 3MeH-
LIIEHHI HOPMM BUCIBY INPU3BOAWIO OO0 3HU-
JKEHHSI 0IOMETPUYHMX TMOKA3HMKIB i TOTEH-
LIMHOI BPOXXAMHOCTI.

IMTopanblui gociIKeHHsT MalOTh CIIPSIMO-
BYBATUCS HA KOMILIEKCHE BUBYEHHSI B3aEMO-
JIi1 pi3HUX arpoTexXHiYHUX (paKTOpiB B yMOBaxX
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MIiHJIMBOTIO KJIiMaTy, a TakKOX Ha pO3pOOKY
Ta BIIPOBAJXKEHHS 1HHOBALIMHUX MIIXOMIIB,
IO CIIPUATUMYTh ITiABUILEHHIO CTIMKOCTI Ta
MPOAYKTUBHOCTI COHSIIIHMKA B MiBIEHHOMY
perioHi Ykpainu. BpaxyBaHHSI MOTOYHUX CO-
1aJIbHO-€EKOHOMIYHMX Ta €KOJIOTIYHUX BHU-
KJIMKIiB € KPUTUYHO BaXXKJIMBUM IJisI (DOPMY-
BaHHSI €(EeKTUBHUX CTpaTeriil agalnTUBHOIO
BUPOILIYBAaHHSI COHSIIIHUKA.

Cnucok JiitepaTypn

I'oponenpkuit, O.C., IlleBuenko, I'.T.
(2023). BniuB pi3HMX TEXHOJIOTii BUPOILLY-
BaHHS Ta TYCTOTU CTOSIHHSI POCJIMH Ha IMpPO-
JYKTUBHICTb TiOpUIiB COHSIIHUKY. «I[HHOBa-
LIMHI TEXHOJIOTIl B arpOHOMIil, 3eMJIEyCTpOl,
eJIeKTPOCHEPreTUlli, JIiCOBOMY Ta Ccaao-
BO-MapKOBOMY rocnoaapctBi». bina Llepksa:
BHAY. 46-48.

Homapaupkuii, €. O., JLJoOpOBOJbCHKUIA,
A. B., bazaniii, B. B., & Iliuypa B. 1. (2020).
COHSIIIHUK: €KOJIOTIYHI LIJISIXW ONTUMIi3aLlii
1ioro xxuByieHHs. OJai-1itoc.

€umenko, B. O., Konutko, II. IT'., On-
puiko, B. Il., & Kocrorpus I1. B. (2014).
OCHOBM HayKOBHMX HOCJIiIXeHb B arpoHOMii
ITIT «TH «EnensBeiic i K».

Komamenko, O. A., ®enopuyk, M. 1.,
Hepona, P. C., & loneup, 4. JI. (2020). Bu-
POILLYBAaHHSI COHSIIIIHMKA 32 BUKOPUCTAHHS
MiKpoJ100OpUB Ta OakTepialbHUX Mperaparib.
Scientific Progress & Innovations, (2), 26—35.
https://doi.org/10.31210/visnyk2020.02.03

Menbnuk, A. B. (2013). ArpobioaoriyHi
OCHOBM (DOPMYBAHHSI BpPOXa COHSIIHM-
Ky Ta PpilaKy Sporo B JIIBOOEPEXKHOMY JIi-
cocreny YkpaiHu [ABToped. auc. a-pa C.-T.
Hayk, HYBIII]. HaykoBa 6i0iioTeka Onech-
koro HaiioHanibHOro yHiBEpCUTETY iMe-
Hi [.I. MeunukoBa http://liber.onu.edu.ua/
opacunicode/index.php?url=/notices/index/
IdNotice:560430/Source:default

Mixees, B.I'., & Monokos, A.B. (2019).
[TpoayKTUBHICTh COHSIIIHUKY 3aJIEXKHO Bill
crpokiB ciBou. BicH. XHAY. Cepisa: Poc-
JIMHHULITBO, CEJIEKIid 1 HAaCIHHULTBO, IUIO-
JIOOBOYIBHUIITBO i 30epiraHHs. Nol. 57-65.

Hectepuyk, B. B. (2015). IIpoaykTtus-

129



HoBiTHI TexHonorii B AlNK: gocnigeHHa Ta ynpasiiHHA

HICTb TiOpHUIiB COHSIIHUKY 3aJ€KHO Bil ryc-
TOTU CTOSIHHSI POCJIMH Ta YIOOpeHHs MHpu
BUPOILIYBaHHI B yMOBaxX MiBAHS YKpaiHU.
3polryBaHe 3eMiIepoocTBO, 64. 125-127

ITinbkoBcbkuit, I'.B., & Tanuuk, C.II.
(2019). TIpooyKTUBHICTH Ta BOIOCIIOXH-
BaHHS CepeIHbOPAHHIX TiOPUIiB COHSIIHU-
Ka 3aJIeXXHO BiJ CTPOKIB CiBOM Ta TyCTOTH
crossHHs1 pociuH y IlpaBoGepexHomy Cre-
ny YkpaiHu. 3poluyBaHe 3eMJiepoOCTBO, 72.
47—52. URL: https://doi.org/10.32848/0135-
2369.2019.72.11.

Pestho, O.4., & Homapaupkuii, €.0.
(2021). OntuMizauist TpoAYKLUiAHOIO MpoLe-
Cy arpoleHO3iB COHSIIIHUKY 3a MOCYLLIMBUX
yMoB IliBgeHHoro Creny YkpaiHu. ArpapHi
iHHOBallii, 5. 68-74 https://doi.org/10.32848/
agrar.innov.2021.5.11

Texniunuii KomiteT «Oii, XKUpK Ta IIPO-
IyKTU ix mepepooku» (2008). HaciHHs omiii-
HUX KyJbTyp. Bu3HaueHHSI BMicTy BOJIOTU
ta Jetkux pedoBuH (JCTY ISO 665:2008).
JepxcrnoxXuBcTaHaapT YKpaiHu.

Yukapenko, B.O., I'ono6opoabko, C.I1.,
Boxerona, P.A., & KokoBixiH, C.B. (2014).
MeToarka MOJABOBOIO AOCHIAY (3pollyBaHe
3emuiepo0cTBO). I'pinb J1.C.

Yumkapenko, B. O., Hikimenko, B. JI.,
I'ono6opoapko, C. Il., & KokosixiH, C. B.
(2008). AucnepciiiHuii i KOpeasLiiHWiA aHa-
JIi3 'y 3eMJIepoOCTBI Ta POCIAMHHULTBI. Ali-
JIAHT.

Ahmed, B., Sultana, M., Zaman, J.,
Paul, S.K., Rahman, Md. M., Islam, Md. R.,
Majumdar, F. (2015). Effect of sowing dates on
the yield of sunflower. Bangladesh Agronomy
Journal, 18, No. 1. 1-5. DOI:10.3329/baj.
v18i1.25561

Bourgault, M., et al. (2021). The impact
of warming on crop phenology and yield: A
meta-analysis across crop types and climatic
zones. Global Change Biology, 27(14),
3253—3266.

Debaceke, P. et al. (2017). Sunflower crop
and climate change: vulnerability, adaptation,
and mitigation potential from case-studies in
Europe. OCL, 24, no. 1. P. D102. https://
doi.org/10.1051/0cl/2016052

Ion, V., Adrian, G.D., Basa, G. (2015).
Sunflower Yield and Yield Components under

130

TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN
i TexHonorin gnsa cinbCbKoro rocnogapcTea YKpaiHu

Different Sowing Condition. Agriculture and
Agricultural Science Procedia, 6, 44—51
https://doi.org/10.1016/j.aaspro.2015.08.036

lizumi, T., et al. (2017). Crop yield
responses to climate change: a global synthesis
of simulations. Nature Plants, 3, 17102.

Liet al. (2019). Effect of Planting Density
on the Growth and Yield of Sunflower
under Mulched Drip Irrigation. Water, 11,
no. 4. 752. URL: https://doi.org/10.3390/
w11040752.

May, W.E., Dawson, M.P., & Lyons, C.L.
(2018). Response of sunflowers (Helianthus
annuus L.) to varying seeding rates and
nitrogen fertilizer rates in a no-till cropping
system in Saskatchewan. Canadian Journal of
Plant Science, 98(6). 1331-1341. https://doi.
org/10.1139/cjps-2017-0313

References

Horodetsky O.S., Shevchenko G.T.
(2023). The influence of different cultivation
technologies and plant density on the
productivity of sunflower hybrids. «Innovative
technologies in agronomy, land management,
power engineering, forestry and horticulture»:
materials of the international scientific and
practical conference, October 26, 2023. Bila
Tserkva: BNAU. 46-48.

Domaratsky E. O., Dobrovolsky A. V.,
Bazalii V. V., Pichura V. 1. (2020). Sunflower:
ecological ways to optimize its nutrition.
Oldi-plus. 160 pp.

Yeshchenko V. O., Kopytko P. G.,
Opryshko V. P., Kostogryz P. V. (2014).
Fundamentals of scientific research in
agronomy: a textbook. Vinnytsia: PP «TD
«Edelweiss and K». 332 pp.

Kovalenko, O.A., Fedorchuk, M.I.,
Neroda, R.S., Donets, J.L.(2020).Sunflower
cultivation using micro-fertilizers and
bacterial preparations. Bulletin of Poltava
State Agrarian Academy, (2), 26—35.
doi:10.31210/visnyk2020.02.03

Melnyk A. V. (2013). Agrobiological
foundations of sunflower and spring rapeseed
yield formation in the left-bank forest-steppe
of Ukraine: author’s abstract. dissertation for

Bunyck
36 (50)



The latest technologies in the agroindustrial complex: research and management

the degree of Doctor of Agricultural Sciences:
06.01.09 / NUBIP. Kyiv. 43 pp.

Mikheev V. G., Molokov A. V. (2019).
Sunflower productivity depending on sowing
dates. Bulletin of the KhNAU. Series: Crop
production, selection and seed production,
fruit and vegetable production and storage.
No. 1. 57-65.

Nesterchuk V. V. (2015). Productivity of
sunflower hybrids depending on the density of
plant stands and fertilization when growing in
the conditions of southern Ukraine. Irrigated
agriculture:  Interdepartmental  thematic
collection of scientific papers. - Kherson:
Grin D.S. Issue 64. 125-127

Pinkovsky G.V., Tanchyk S.P. (2019).
Productivity and water consumption of
medium-early sunflower hybrids depending
on sowing dates and plant density in the Right-
Bank Steppe of Ukraine. Irrigated agriculture.
Kherson: OLDI-PLUS. T. 72. P. 47—52. doi.
org/10.32848/0135-2369.2019.72.11.

Revtyo O.Ya., Domaratsky E.O. (2021).
Optimization of the production process of
sunflower agrocenoses under arid conditions
of the Southern Steppe of Ukraine. Agrarian
innovations. No. 5. 68-74 https://doi.
org/10.32848 /agrar.innov.2021.5.11

Oilseeds. Determination of moisture
content and volatile substances: DSTU ISO
665:2008. Kyiv: Derzhspozhyvstandart of
Ukraine, 2008.

Ushkarenko V.0O., Holoborodko S.P.,
Vozhegova R.A., Kokovikhin S.V. (2014).
Field experiment methodology (irrigated
agriculture). Kherson: Grin D.S. 448 p.

Ushkarenko V. O., Nikishenko V. L.,
Holoborodko S. P., Kokovikhin S. V.
(2008). Dispersion and correlation analysis
in agriculture and crop production: training.
manual Kherson, Ailant. pp. 272.

Ahmed, B., Sultana, M., Zaman, J.,
Paul, S.K., Rahman, Md. M., Islam, Md. R.,
Majumdar, F. (2015). Effect of sowing dates on
the yield of sunflower. Bangladesh Agronomy
Journal, 18, No. 1. 1-5. DOI:10.3329/baj.
v18i1.25561

Bourgault, M., et al. (2021). The impact
of warming on crop phenology and yield: A
meta-analysis across crop types and climatic

Edition
36 (50)

Technical and technological aspects of development and testing of new machinery
and technologies for agriculture in Ukraine

zones. Global
3253—3266.

Debaceke, P. et al. (2017). Sunflower crop
and climate change: vulnerability, adaptation,
and mitigation potential from case-studies in
Europe. OCL, 24, no. 1. P. D102. https://
doi.org/10.1051/0cl/2016052

Ion, V., Adrian, G.D., Basa, G. (2015).
Sunflower Yield and Yield Components under
Different Sowing Condition. Agriculture and
Agricultural Science Procedia, 6, 44—51
https://doi.org/10.1016/j.aaspro.2015.08.036

lizumi, T., et al. (2017). Crop yield
responses to climate change: a global synthesis
of simulations. Nature Plants, 3, 17102.

Liet al. (2019). Effect of Planting Density
on the Growth and Yield of Sunflower
under Mulched Drip Irrigation. Water, 11,
no. 4. 752. URL: https://doi.org/10.3390/
w11040752.

May, W.E., Dawson, M.P., & Lyons, C.L.
(2018). Response of sunflowers (Helianthus
annuus L.) to varying seeding rates and
nitrogen fertilizer rates in a no-till cropping
system in Saskatchewan. Canadian Journal of
Plant Science, 98(6). 1331-1341. https://doi.
org/10.1139/cjps-2017-0313

Change Biology, 27(14),

131



HoBiTHI TexHonorii B AlNK: gocnigeHHa Ta ynpasiiHHA

UDC 633.854:631.53(477.7)

THE EFFECT OF SOWING DATES AND SEEDING RATES ON
SUNFLOWER PRODUCTIVITY UNDER THE CONDITIONS OF
SOUTHERN UKRAINE

Maliarchuk V., PhD in Agricultural Sc.

e-mail: zemlerob_mvm®@ukr.net, https://orcid.org/0000-0003-1459-0956
Southern Ukrainian Branch of the L. Pogorilyy UkrNDIPVT

Revtio O., PhD in Agricultural Sc., Associate Professor,

e-mail: revto_o@ksaeu.kherson.ua, https://orcid.org/0000-0002-7990-3135
Maliarchuk A., PhD in Agricultural Sc., Associate Professor,

e-mail: maliarchuk _a@ksaeu.kherson.ua, https://orcid.org/0000-0001-5845-269X
Kherson State Agrarian and Economic University

Summary

The article presents the results of research on the impact of sowing dates and seeding rates of
viable seeds per hectare on the productivity and quality indicators of sunflower under the conditions
of southern Ukraine.

Purpose of the study - to determine the optimal sowing dates and seeding rates of viable seeds
for sunflower cultivation in southern Ukraine, which ensure efficient use of solar radiation and nutrients,
contributing to higher yields and improved seed quality.

Methods. The experiment involved field, gravimetric, visual, laboratory, computational-compara-
tive, and mathematical-statistical methods, based on widely recognized methodologies and guidelines.

Results. The early-maturing hybrid "Carlos 105" was used in the trials, sown at different times with
seeding rates of 30, 40, and 50 thousand viable seeds per hectare. The highest sunflower yield was
achieved under recommended sowing dates, when soil temperature reached 10-12°C, combined with a
seeding rate of 40 thousand viable seeds per hectare. Under these conditions, plants formed well-filled
seed heads, and showed high 1000-seed weight and oil content. Early sowing (at 6-8°C) resulted in
slower initial growth and a higher risk of frost damage to seedlings, whereas late sowing (at 14-16°C)
shortened the growing season and reduced productivity. Phenological observations showed that the
timing of developmental phases varied depending on the sowing date: early sowing extended the veg-
etation period, whereas late sowing shortened it. Additionally, the influence of weather conditions in
each year had a significant effect on the realization of yield potential.

Conclusions. The study on the effect of sowing dates and seeding rates on biometric indicators
and sunflower yield revealed that the recommended sowing period, when the soil temperature reaches
10-12°C at a depth of 10 cm, and a seeding rate of 40 thousand viable seeds per hectare, ensures better
plant growth and development, thus leading to higher yields. Deviations from these optimal parame-
ters, whether due to earlier or later sowing, or changes in seeding rate (increase or decrease), led to
reduced biometric parameters and potential yield.

Keywords: sunflower, climate change, sowing dates, seeding rate, yield, crop quality.
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