AHOTAIIA
36onap A. M. BrumuB copTOBHUX 0COOIMBOCTEH, MOTOAHUX Ta IPYHTOBO-KITIMAaTHYHUX
YMOB Ha 3aCBO€HHSI €JIEMEHTIB JKUBJICHHS MIIICHUIICIO 03UMOI0. — KBamidikaliiiiHa HayKoBa

npaLs Ha IPaBax pyKOIIUCY.

Jluceprariisi Ha 3700yTTS HAYKOBOTO CTYIIEHs JIOKTOopa (isiocodii 3a crieriaabHICTIO
201 «Arponomiss» (20 ArpapHi HaykKd Ta TpOAOBOJIBCTBO) - HalioHanbHMI HayKOBHIA
neHTp «IHcTUTYT TpyHTO3HaBCcTBa Ta arpoximii imeni O. H. CokomoBcekoro», Xapkis,
2021.

AKTyallbHICTP TeMH JOCHIDKCHb TOB’S3aHa 13 HEOOXITHICTIO  TIiIBHUIICHHS
€(pEeKTUBHOCTI BHUKOPUCTAHHS MIHEPAIbHUX JOOpUB Yy CY4YaCHOMY AarpOBHPOOHMIITBI,
30Kpema, MpHY BUPOIILYBaHHI MMIIIEHULII 03UMO] SIK TOJIOBHOI 3¢PHOBOI KYJIbTYpH B YKpaiHi,
MOCIBHI IUJIOMII SKOi MPOTSATOM OCTaHHIX POKIB CKJIaAaroTh 6,4-6,6 MiH ra. [ligBumieHHs
BPOXKAMHOCTI 1I€T KYJIbTYPU € BAKJIMBUM 3aBJaHHSM 1 CIPsIMOBaHE Ha 3a0e3MEueHHS
BukoHaHHs Llineit cranoro po3BUTKy, 30kpema, 1t 2 «IlogonanHs rojofy, HOCITHEHHS
NPOAOBOJILYOI O€3MEKH, TOJMIMIIEHHS XapyyBaHHSA 1 CIPHUSHHS CTaJOMY PpPO3BUTKY
CUIBCHKOT'O T'OCHOAAPCTBAY, MPOroJIoleHuX pe3omouieto I'enepanbHoi Acam6biei OOH
(Bim 25.09.2015 p. Ne 70/1) Ta 3arBepmxennx YkazoMm IIpesunenta Ykpainu «IIpo Ll
CTaJIOro po3BUTKY YKpainu Ha repiof 10 2030 poky» (Bix 30.09.2019 p. Ne 722/2019).

[Tpu mpuitHATI pilieHs MIOAO0 3aCTOCYBaHHS TOOpHB «MIKHAPOTHUM KOJIEKCOM
MOBEJIIHKM B 00JIACTI CTAJOr0 BUKOPUCTaHHS JTOOPUB Ta YNPABIIHHSI HUMH», CXBAJICHUM
Ha 41-i1 cecii Kondepenmii FAO (uepBenr 2019 p.) mepembaueHO HEOOXIAHICTH
BpaxyBaHHS YHIKQJIbHUX TOTPeO y €JeMEHTaX >KUBJICHHS 3alJTAHOBaHUX JI0 TOCIBY
KyJIbTYp Ta COPTIB, BKJIIOYAIOYM BHU3HAUYCHHS CTPOKIB BUHUKHEHHS TaKUX TMOTPeO
BIZIMOBIAHO 10 (a3 po3BUTKY pociuH (11.3.3).

Jucepraiis MICTUTh Yy3arajlbHeHI Ta OOIPYHTOBaHI pe3yJlbTaTH IPOBEACHUX
MOJILOBUX Ta JTAOOPATOPHUX JOCIIIKEHB IOJI0 BUSBJICHHS CIENU(IKH BUMOT Cy4aCHHX
COPTIB BITYM3HSHOI Ta 1HO3EMHOI CEJEKIIi J0 €JIEMEHTIB >KHUBJICHHS BIIIOBIIHO 0
T€HETUYHOT0 MOTEHIIATY POCIMH Ta HOBUX KJIIMATUYHUX peatiid.

Huceptarniiiny poO0OTy BUKOHaHO y BiLIaLIl arpoximii BmpomoBx 2016-2020 pp.

BIJIMOBIAHO /IO TUIAHIB HAyKOBO-AOCTIAHMX poOiT HallioHaJbHOrO HayKOBOTO IICHTPY



«lactutyry r1pyHTO3HaBcTBa Ta arpoximii iMeHi O. H. CokonoBChKOro» y paMmkax
ITH/T HAAH 01 «IpyHTOBI pecypcu: MPOrHO3 PO3BUTKY, 30aaHCOBaHE BUKOPHCTAHHS Ta
yopapmaHs»y Ha 2016-2020 pp. 3a 3apmanasm  01.03.01.03.d. «Po3pobutu HOBI
KOMILIEKCHI CIIOCOOU JIIarHOCTYBaHHS Ta KOPUTYBaHHS MIHEPAJIbHOTO KHUBJICHHS POCIUH
3 ypaxyBaHHSIM ONTUMAJIBHOTO CIIBBIAHOIICHHS €JIEMEHTIB B IPOIIECI OHTOTEHE3y Ta
COPTOBHX OCOOJMBOCTEH CLIbChbKOrOCHOAapCchkux KyiabTyp» (Ne J[.P. 0116U000598),
CYMICHOTO HayKOBO-ZIOCHIJTHOTO TIPOEKTY 3 IOCTiIHUIBKOI KommaHiero SoilCares
Research B. V. (m. Bareninren, Hinepianan) «OrmiHka poIrOv0CTi IPYHTY Ta YKHUBJICHHS
TIIICHUIN 03UMOi Ha OCHOBI METOJIIB MOKpOi XiMil Ta ceHcopHOI 1aboparopii SoilCare s
PO3pOOKM CYIMyTHUKOBOI jaiarHOCTUKW» (2016 p.), AOCHKEHb 3a JOrOBOpaMHU 3
TOB "HB® "Vpoxaii" Ne25/16 «XiMiyHa AiarHOCTHKA MOTPEeO 03UMOi MIEHUI Pi3HUX
COPTIB y €JeMEHTax >KMBJICHHS 3a OCHOBHMMH (pa3aMy BereTaiii Ta BHU3HAYCHHS
rocniogapcekoro BuHocy NPK 3 rpyaTy» (2016 p.) Ta Ne65/17 "XimiuHa giarHOCTHKA
noTped O3MMOi MIIEHUIl Ta COI PI3HUX COPTIB y €JIEMEHTAX >KUBJICHHS 32 OCHOBHUMH
(dazamu Beretaiii Ta BU3HadeHHsA rocnojapcbkoro BuHocy NPK 3 rpynty" (2017 pp.),
JOCHIJPKEHb 3a TpaHToM lIpesunenta YkpaiHu i MIATPUMKH HAYKOBHX JOCHIKEHb
MoJIoIuX Yy4yeHHX «KOHBEpreHiis METO/AIB BU3HAYEHHS SIKOCTI IPYHTY B KOHTEKCTI
eBpoirTerpartii Ykpaiam» (O75/191-2018 Bix 08.10.18, Ne JI.P. 0118U006466).

JUis BUpIIIEHHS TIOCTAaBJICHUX 3aBJaHb 3aCTOCOBYBAJIM 3arajbHOHAyKOBI Ta
creniajgbHl METOAM: €KCHNEAUIINHUX JOCHIIKEHb, MOJLOBOr0 JOCHIAY; Ja00paTOPHO-
aHAMITUYHUNA (aHATI3 TPYHTY Ta POCIHMH, BU3HAYCHHS SKOCTI 3€pHA); aHaJITUYHO-
610morpadiuHmii; PO3paxyHKOBO-TIOPIBHSUIBHUM; MaTe€MaTU4YHOT CTaTUCTUKHU
(nucniepciiHUN, KOpENSIIAHUN, perpeciiHuil mMeTonu Ta TpadiuHe BimoOpakeHHS
CKCTIICPUMEHTALHUX JAaHUX Y TOCTiIaX ).

Ha miacraBi ekcnemuuitHux nociijpkeHb y 3axigHoMy Ilomicci (BonuHcbka
obnacts), IlpaBoOepexxnomy (Uepkacbka o6Omacte) 1 JliBoOepexxnomy Jlicocreri
(XapkiBchbka 001acTh) BCTAaHOBJIEHO, IO HAIXO/PKCHHS EJIEMEHTIB JKUBJICHHS JI0
TEeHEpAaTUBHUX Ta BEreTATUBHMX OPraHiB MILIEHHUIl O3UMOi, BHUPOILEHOI 3a PI3HUX
IPYHTOBO-KJIIMaTUYHUX YMOB, Ma€ BIAMIHHOCTI, a came: criBBiaHOIIEeHHS N:P20s5:Ko0 y

3epHi g 3axigHoro Ilomices ckmamae 1:0,29:0,22, nnsa IlpaBobepexnoro Jlicoctenmy



1:0,30:0,20, a musa JliBoOepexxknoro Jlicoctemy — 1:0,32:0,23, ToOTO Ha OIUHUIIO
dbochopy npunagae O6iIbIIe a30Ty, HiXK OYJI0 paHilIe BCTAHOBICHO, 0COOIMUBO 3a O1JIBII
BOJIOTOT0 KJIIMaTy. 3ajeXHO BIJ COPTOBOro (hakTOpy II€ CIIBBIJHOIICHHS Bapiloe y
Mexax

1:0,25-0,37:0,17-0,28. XapakTepHOIO pUCOIO 3epHa, BUpoleHoro B 3axigHomy [lomicci
Vkpainu, € meHmuid BmicT dochopy, y IIpaBodepexxnomy JlicocTemni - 30aradyeHHs
azotoMm, y JliBoOepexxnomy JlicocTenmi - OUIBII BHCOKHIA BMICT Kallifo. 3€pHOBA
NPOIYKIlis, OTpUMaHa Ha Kuciaux IpyHTax 3aximHoro Ilomiccs 1 I[IpaBoGepexHOro
Jlicocteny, 30i1HEHA IMHKOM, aJie MICTUTh Oararo 3aii3a, a y JliBooepesxxuomy Jlicoctemy
- HaBIaku. Pa3om 3 1uM, BUsIBJIEHO 3HauHe BapiroBaHHs BMicTy NPK Ta MikpoenemMeHTiB y
3€pHI Ta COJIOMI MILIEHUII TIEBHOTO COPTY, BUPOIICHOTO y OJHIN I'PYHTOBO-KJIIMAaTUYHIN
MiA30HI, ajleé 3a PI3HUX CUCTeM YyA0OpeHHs. XIMIYHWM CKIIaJ 3€pHa BUSBUBCA OUIBLI
cTabutbHUM, aHDK coiomu, a BMIicT NPK y 3epHi — Ouiblll CTaOUIBHHUM, aHIK
MikpoeseMmeHTiB. HaiiOinbia BapiaOeNbHICTh NMpUTAMaHHA TapaMeTpaM BMICTY a30Ty
(koedimienT Bapiarii 17 %).

OcHOBHI JA0CIHIKeHHS, OyJIM 30cepe/KeH] Ha IBOX 00’ €KTaX COPTOBUNPOOYBAHHS B
ymoBax IIpaBobepexnoro i JliBooepexxknoro Jlicoctemy. 3okpema, y 2016-2017 pp.
JOCITIJIKEHHST POBOAMIIA Ha JeMOHCTpaiiiHo-aocaignomy nosii TOB HB® (Haykogo-
BupobHnuoi ¢ipmu) «Ypoxait» (Kopcynb-llleBuenkiBcrkuii paiton Yepkacbkoi
00J1acTi), e TPYHTOBHI MOKPUB MPEICTABICHUN TEMHO-CIPUM OIIJI30JICHUM TPYHTOM
Ha Jeci. bymo oOcrexeno 24 coptu NIIEHUIl 03UMOI Ta C(HOPMOBAHO BUOIPKY
HaWOLTBII KOHTPACTHUX 13 HUX, a caMme: HiMelbKoi cenekuii — Etana, [Tarpac, Martpikc,
KomoOin (Deutsche Saatveredelung AG); Ckaren, Topinag (SAATEN UNION),
aBctpiiicekoi cenekuii — I[lanonikyc, Tamityc, ®ineniyc (Saatzucht Donau); deckkoi
cenekiii — bomiuek, bopaorka (RAGT Semences).

VY 2018-2020 pp. mochimxeHHs MPOBOAWIM Ha JOCHigHOMY moii [HCTHTYTY
pocnuuHuiTBa iMeH1 B. . FOp’eBa HAAH (XapkiBchkuii paiioH, XapKiBChbKOi1 00J1acTi,
cenuie «EniTHE») HAa YOPHO3EMi TUIIOBOMY CEPEAHBO-TYMYCHOMY Ha JIECOBHIHOMY
CYINIMHKY. PO3MillleHHS COPTOBHUX IUISHOK IMIIEHMIl O3UMOi OyJlO0 PpEeHIOMi30BaHE,

po3Mmipom 1,25%x2.4 M koxHa. g pocnipkeHHs Oyino oOpaHo 4 copTH-HAI[lOHANbHI



cTaHnapTH mieHuii o3uMoi (Po3kimHa (opuriHaTtop — [HCTUTYT pOCIMHHUIITBA IMEHI
B. f. IOp’eBa), bynuyk (CenexuiiiHo-reHETHUHUN 1HCTUTYT), CMyrisHKa Ta
[Tononsaka (IHCTUTYT (1310JI0T1T POCIMH Ta T€HETUKH)), @ TAKOXK 8 COPTIB 3aKOPIOHHOI
cenekuii (bamityc, (Saatzucht Donau, Asctpist), Apxktic, Marpukc (Deutsche
Saatveredelung AG, Himeuuuna), Annina, Mannina (Zagreb Bc Institute, Xopsartis),
boniuek 1 Hapis (RAGT Semences, Uexis)).

CrioctepeskeHHsI 32 JUHAMIKOIO CHOXKHBAHHS €JIEMEHTIB JKUBJICHHS — MICIIA
BIJTHOBJICHHSI BECHSIHOI BEreTallii Ha BUILIEBKA3aHUX 00’ €KTaX MOKa3alu, [0 MacOBa YacTKa
NPK y TkaHnHaX TOCTYNOBO 3MEHIIYETHCS Bl (pa3u KyIIEHHs 10 LBITIHHSA, ajie U a30Ty
Ta KaJlito OUThII MIBUAKO, HIX I (hocopy. CriBBiaHomenHs N/P y Hag3eMH1i yacTuH1
NIIEHUIl CTPIMKO 3MIHIOETBCS Yy LIEW Mepiof, 3MEHIIYIUnCh y cepenHboMy Ha 10 % 3a
THKJICHB.

HaitOinbii  BIIMIHHOCTI MIDK COpPTaMH Yy CIHOXHBAHHI €JIEMEHTIB >KUBJICHHS
cnioctepiraimucs y ¢aszy BUXOAy B TPyOKy, KOJHM BiOyBAa€eThCS HAWOUIBII 1HTEHCHUBHE
HaApOIyBaHHSI BEr€TaTUBHOI MacH, Ta LBITIHHA. Y JOCHIDKEHHSX Ha JEMOHCTpaIiiHO-
nociiaHoMy o HB® «Ypoxaity BUSBIEHO, IO MIC/IS BITHOBJICHHS BECHSHOI BereTari
NIIeHULS crnoxuBaia Qocdopy OuTblIE 32 ONTHUMAJIBHUX YMOB BOJIOr03a0€3MEYEHHS
2016 p., mpuuomy BiIMIHHOCTI BMICTY docopy y Ha3eMH1i Maci TOCIIPKYBaHUX COPTIB
caramu 0,1-0,15 %. Hakonmuenns xamito y 2016 p. ta 2017 p. BigOyBasioch Maibke
OJIHAaKOBO, OKpiM (pa3u kymieHHs (4,2 % ta 4,9 % BianosigHo). OgHak, y conomi B 2017 p.
BMICT KaJIif0 BHUSIBUBCSI BJIBIYl MEHIIUM, aHDK y 2016 p., 110 1MOB’s3aHO 3 OCOOIMBOCTSIMH
(dhopMyBaHHs BpOKaro y 111 poku. Uepe3 BECHIHO-ITHIO TTOCYXY Ta AOUIOBUM JumieHs 2017
P. BPOXKalHICTh 3€pHA YCIX JOCHTIKYBaHUX COPTIB OyJia BABIYI HIKYOKO, HIXK y 2016 p., a
CHIBBITHOIIICHHS 3€pHA J0 COJIOMH 30LIbImiIocs a0 1:2,2-2,8 mopiBasiHO 3 1:1,0-1,3 y
2016 p.

Pezynprat  mocmimkeHb, TPOBEACHUX HAa  JOCHIZHOMY moii  [HCTHTYTY
pocrmuuuITBa iMeHi B. S. FOp’esa HAAH B 2018-2020 pp. BKa3ytoTh, 110 HE3aJIEKHO BiJl
COPTY, BHACHIZOK €(eKTy POCTOBOTO po30aBiieHHS, KOHIEHTpAllls a30Ty y POCIUHAX
3MeHTIyeThes Bif 3,6-4,2 % y dasy kymenss 1o 1,3-1,6 % y ¢a3zy usitinus,pochopy — Bin
0,7-0,9 nmo 0,3-0,5%, xamrmo — Big 3,9-4,6 10 1,5-2,8 % BIiAmoOBIAHO. 3aJIEXKHO BIJI



METEOPOJIOTIYHIX YMOB pOKy BigHOMIeHHST P2Os:N y 3epHi Ta COI0MI MOXKE BIIPI3HITUCS
BBiul, a KoO:N y conomi — y 1,3 paszu. CoptoBi BiamiHHOCTI 3acBoeHHsT NPK Oyrnut Ouibiin
MOMITHUMH 32 CHPHITIMBOTO 3BOJIOKCHHS Y MDK(a3HUI Tepiof] KBITHSI-TpaBHS Ta 3a
CTPECOBHX YMOB IIiJ] 9ac JIOCTUTAHHSA 3epHAa. BMICT MIKpOEJIEMEHTIB B POCIIMHAX Y TIEPio]
BiJl a3y KyIIEHHS JO IBITIHHS 3HM)KYETHCS OLIBIN PI3KO, aHIK OCHOBHHUX €JIEMEHTIB
JKUBJICHHS, a came: Mial — y 3-7, muHKY — y 2-3, 3am3a —B 3-13, mapranito — y 1,5-2 pasu.
KonuenTpariist ko0anpTy y HaJ3eMHIM 4aCTHHI POCIIMH 3a 1€ Mepiojl, HaBIMaKU, 3pocTala
(2018-2019 pp.), abo cyrreBo He 3miHtoBagacs (2020 p.).

JloBenieHo, 1m0 0COOIMBOCTI CHOXHUBAHHS Oy/Ib-SKOTO eleMeHTa (a3oty, ¢docdopy,
KaJIito, Miji, MapraHito, IMHKY TOIIO) € THAUBIAYATBHUMH JIJISI KOXKHOTO COPTY, OJIHAK
TeHETUYHO OOYMOBJIEHA MMiJIBUIIIEHA a00 3HIKEHA BUMOTJIMBICTh OKPEMUX COPTIB 0 HUX
MOKE€ MATH SIK CTaJMi XapakTep, TaK 1 NPOSBISTUCA JIMIIE 32 MEBHUX T1IPOTEPMIYHHUX
yMoB. Uepes 11e AJ1s1 HaAIMHOTO BU3HAYEHHS COPTOBUX OCOOJIMBOCTEH YKUBJICHHS IMIIICHUIIL
03MMO1 HEOOX1THO HE MEHIIIE 2-pIYHOT0 Mepioly 3 KOHTPACTHUMH MOTOJHUMHA YMOBaMH.

Bceranosneno, mo rpymna copTiB eBpomneicbkoi cenekuii (bamityc, IlaHoHIKyC,
Apkric, Marpukc, Annina, Mannina, bomiuex 1 [lapis) HakonuuyBaju y HaJ3€MHIN
YaCTUHI POCIMH, 3€pHI Ta COJOMI OUIbllle Kallllo, HIK TIpyna YKpaiHCBKUX COPTIB
(Pozkimna, bynuyk, Cmyrasiaka, [Tomonsaka). BMIicT a30Ty y Haa3eMHii YaCcTHHI pOCIUH
BIJ] KYIIICHHS JI0 IIBITIHHS TaKOK OYB MEPEBAKHO BUIIUM Y COPTIB €BPOMEHCHKOI CENEKITIi.

HaiiOinbiie BIAMIHHOCTEH y CIIOKHMBAaHHI MIKPOEJIEMEHTIB MK copTamu Oylio B
nepiod 31 CTPECOBUMH TIOTOJHUMHM yMOBaMHU. ['pyrna COpTiB YKpaiHCBKOi CENeKIli
IHTEHCMBHO HAKOMWYYBaJIM IIMHK HA CTali LBITIHHA, IO MO3UTUBHO BIUIMBAJIO Ha MOro
BMICT Yy 3epHi Ta cojoMl. HaBmaku, €eBponenchKli COpTH IEMOHCTPYBAJIU OUIBII BUCOKUM
piBEHb MOTJIMHAHHS MApraHIll0 Ha CTa/igX TPyOKyBaHHS Ta IBITIHHS, 1, SK pE3yJbTarT,
OUThILMI KOro BMICT Yy 3€pHI Ta COJIOMI. BUIIMi1 CTyNiHb HAKONMYEHHS 3aJ113a B TKAHUHAX
O3HMMOI MIIIEHUIT] € XapaKTePHUM JUIs 3apYOKHUX COPTIB Ha CTajlii BUXOAY B TPYOKY, a Jist
YKPaiHCBKUX COPTIB — miJ 4ac IBITIHHA. OHAK, )KOJIEH COPT HE MaB HAWBHUIIIOTO BMICTY
BCIX MIKPOEJIEMEHTIB (3aj1i3a, MapraHilto, [IMHKY, Miji Ta KOOAJIBTY) OJTHOYACHO.

Ha mixcraBi mpoBeaeHUX MOCIKEHb IPOMOHYETHCS TIiT YaC COPTOBUIPOOYBAHHS

BU3HAYaTU OCOOJMBI MOTPEeOH MIHEPATHHOIO KMBJIEHHS HOBHMX COPTIB MIIEHUIl O3UMOI



HUISIXOM PO3PaxyHKY 3BEICHUX TIOKAa3HUKIB COPTOBOi CHEUU(IUHOCTI 32 KOXKHUM 3
€JIEMEHTIB HUBJICHHS BIIHOCHO JI0 IOTPeO COPTIB-HALIIOHATBHUX CTAaHIAPTIB. Y 3B SI3KY 3
OUIBIIIOI0 BUMOTJIMBICTIO COPTIB €BPOMEMCHKOI CeNeKIlii, I copTy MaTpikc JOLLIEHO
30UTBIITYBaTH HOPMHU BHECEHHS a30Ty Ta (ocdopy Ha 15, kamito — Ha 20, mimi — Ha 25 %;
i copty IlaHoHIKYC — Maprasito — Ha 25, a30Ty 1 IMHKY — Ha 15, kamito — Ha 10 %; mis
copTy AHHilla — Maprasio Ha 45, mial — Ha 20, ochopy — Ha 15 %; g copty Apkric —
Kaiiro Ha 15, a3oty i ¢ochopy Ha 10%; st copty Manmina — maprasimo Ha 20, Kajio Ha
10 %; nnst copry Hapis — mapranio Ha 20 %; st copty boaiuek — maprasito Ha 15 %.

BusiBneHo, 1m0 BMICT Ta CITIBBIIHOIICHHS €JIEMEHTIB JKUBJICHHS y OCHOBHINA Ta
HETOBapHIN MPOIYKIIIi MIIEHHIII 03UMOI Cy4aCHUX COPTIB BIAPIZHAETHCS Bl THUX, IO OyJIU
y BHUpPOOHHUITBI paHime. 3a y3arajJbHEHHS JaHUX, OJiepXaHux Ha 167 nUIsIHKax
BUPOLIYBaHHS MIIEHHI 03UMOi BOpoaoBk 2016-2020 pp., sKi BiAPI3HSUIACA pPIBHEM
3a0e3MeUeHHs] €JIeMEHTaMHU >KUBJICHHA Ta YIOOPEHHSIM, TUIIOM IPYHTOBOTO IOKPHBY,
Cepe/IHIl BUHOC €JIEMEHTIB KUBJICHHS 3 1 T 3epHa ckiaaae: a3oty — 21,6; docdopy — 6,5;
kajito — 4,6 xr, a3 1 T conomu — 4,9, 1,1 ta 17,5 Kr BiANOBITHO, IO 3HAYHO BIJPI3HAETHCS
BiJl JIOBIJIKOBUX JIaHHUX. YCEpeIHEHI 3HAaueHHS BMICTY MIKPOEJIEMEHTIB Y KIHIICBIM
MPOIYKIIii MIIIEHHIII 03UMOi CTaHOBWJIM (MI/KT): JUIA 3epHa — MMHKY 19; xobamsTy - 0,51;
3ayi3a - 37; maprasiro — 30; mimi - 2,1; 11 cojoMu — IUHKY - 1,8; kobaneTty - 0,52; 3am3a
— 27; maprasiio - 12; mimi - 0,6 BiAIMOBITHO.

HaykoBa HOBHM3Ha oOJep)KaHUX pE3yJbTATIB TOJNATAE Y HACTYIMHOMY: BHSBIICHO
BIUIMB PI3HUX TIPYHTOBO-KIIMATUYHUX YMOB Ha 3aCBOEHHS EIIEMEHTIB IKUBJICHHS
MIICHUIEI0 03UMOI0; BCTAHOBJIEHO 3aKOHOMIPHOCTI BUKOPHUCTaHHS €JIEMEHTIB >KMBIICHHS
MIIICHUIICIO O3UMOIO 3aJIEXKHO BiJl TOTOJTHUX YMOB Ta BIZIMIHHOCTI HAIXO/IPKEHHSI OCHOBHUX
CJIEMEHTIB KHMBJICHHS JI0 POCJIMH MIIEHUIl O3UMOi PI3HUX COPTIB Yy KpUTHUHI (a3u
BEreTallii; BIEpLIEe BU3HAYEHO TOKA3HUKH €(QEKTHUBHOCTI BUKOPUCTAHHS MakKpo- Ta
MIKPOEJIEMEHTIB JKUBJICHHS PI3HUMHU COPTaMH TIIICHHUIIl 03UMOi BITYM3HSHOI Ta 1HO3EMHOI
CEJIEKIIil; YJIOCKOHAJICHO HOPMATHBHI TapaMETPu HAJXOJKCHHS Ta BHHOCY OCHOBHUX
CJIEMCHTIB JKUBJICHHS 3 OCHOBHOIO Ta HETOBAPHOIO MPOAYKITIEIO TIIICHHUITI 03UMOI CyJacHOT
CEJICKIIii; BIepIe PO3POOJICHO METO BHSIBIICHHS COPTOBHX OCOOJHMBOCTEH CIIOXKHUBAHHS

MaKpo- Ta MIKpPOEJIEMEHTIB POCIMHAMU MILIEHUII 03UMON.



[IpakTuHe 3HA4YeHHS OJEP)KAHUX PE3YJNbTATIB TOJIATAE Yy PO3poOJIeHHI
JITOPUTMY JAii Ta METOAMYHUX MIIXOIIB 10 BpaxyBaHHS OCOOJIMBOCTEH MiHEPAIbHOTO
JKUBJICHHS HOBUX COPTIB IIIEHUII O3UMO] ITiJT Yac CKJIaJaHHs CUCTEMH YAOOpEHHs i€l
KylIbTypHu. Po3po0iieHo HOBHUIA cTOCiO BU3HAYEHHS 0COOJMBHX MOTPEO MIEHUIN 03UMOT
B €JIEMEHTAax XUBJICHHS, OOYMOBJIEHUX COPTOBOIO CHENU(DIKOIO, JJII KOPUTYBaHHS ii
CUCTEeMH YJI0OpEHHS (3asBKa Ha BUHAXIT).

PesynbraTe mociimpKeHb 3 BU3HAYCHHS OCOOJIMBOCTEH BUHOCY €IIEMEHTIB JKUBJICHHS
3 BpOXKAEM TIICHUINl O3MMOI PI3HMX COPTIB Ta BIAMOBIIHI PEeKOMEHAAIl II00
YIOCKOHAJICHHSI CHUCTeMH YyMOOpPEHHS IIi€l KyJbTYPH BIPOBAKCHO Yy BHPOOHHUIITBO
TOB «HB® «Ypoxait» y Kopcynb-llleBueHKiBCbKOMY paiioHi Yepkacbkoi 001acTi.

PesynbraTii JOCHiKEHb MIOAO TMOPIBHSHHS MIHEPAIBbHOTO JKUBJICHHS COPTIB
BITUYM3HSHOT Ta 3aKOPJOHHOI CeNeKIi mnepegaHo B [HCTUTYT POCIMHHMIITBA
imMeHi B. 1. FOp'eea HAAH pans BhpoBa/pDKeHHST Y CENEKINHIN poOOTi, a TaKoxX
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SUMMARY

Zvonar A.M. Influence of varietal features, weather and soil-climatic conditions on
the assimilation of nutrients by winter wheat. - Qualifying scientific work on the rights of
the manuscript.

Dissertation for the awarding degree of a Doctor of Philosophy (PhD) in the
specialty 201 Agronomy (20 Agricultural Sciences and Food) - National Scientific Center
"Institute  for Soil Science and Agrochemistry Research named after
O. N. Sokolovsky"(NSC ISSAR), Kharkiv, 2021.

The relevance of the research topic is related to the need to increase the efficiency of
mineral fertilizers in modern agricultural production, in particular, in the cultivation of
winter wheat as the main grain crop in Ukraine, sown areas of which in recent years are
6.4-6.6 million hectares. Increasing the yield of this crop is an important task and aims to
ensure the implementation of the Sustainable Development Goals, in particular, Objective
2 "Overcoming hunger, achieving food security, improving nutrition and promoting
sustainable agriculture”, proclaimed by the UN General Assembly resolution of
25.09.2015. Ne 70/1) and approved by the Decree of the President of Ukraine “On the
Sustainable Development Goals of Ukraine until 2030 (dated 30.09.2019 Ne 722/2019).

Decisions on the application of fertilizers "International Code of Conduct for
Sustainable Fertilizer Use and Management", approved at the 41st session of the FAO
Conference (June 2019), provides for the need to take into account the unique nutrient
needs of crops and varieties planned for sowing, including the determination of the timing
of such needs in accordance with the phases of plant development (par. 3.3).

The dissertation contains generalized and substantiated results of field and
laboratory research on revealing of specificity of requirements of modern varieties of
domestic and foreign selection concerning nutrients according to genetic potential of plants
and new climatic realities.

The dissertation work was being performed in the Agrochemistry Department during
2016-2020 in accordance with the Plans of Research Activities of National Scientific
Center "Institute for Soil Science and Agrochemistry Research named after

O. N. Sokolovsky" within the Plans of Research Activities of the National Academy of



Agrarian Sciences of Ukraine (NAAS) 01 "Soil resources: forecast of development,
sustainable use and management" for 2016-2020 years on the task 01.03.01.03.F. "Develop
new comprehensive methods for diagnosing and adjusting the mineral nutrition of plants
taking into account the optimal ratio of elements in the process of ontogenesis and varietal
characteristics of crops" (Ne D.R. 0116U000598), a joint research project with the research
company SoilCares Research B.V. (Wageningen, The Netherlands) "Assessment of soil
fertility and nutrition of winter wheat based on the methods of wet chemistry and SoilCare
sensor laboratory for the development of satellite diagnostics™ (2016), research under
agreements with Ltd. "Harvest" Ne25/16 "Chemical diagnostics of needs of winter wheat of
different varieties in nutrients by the main phases of vegetation and determination of NPK
removal from the soil "(2016) and Ne65/17 "Chemical diagnostics of needs of winter wheat
and soybean of different varieties in different nutrients by the main phases of vegetation
and determination of NPK removal from the soil" (2017), research under the grant of the
President of Ukraine to support research of young scientists "Convergence of methods
determining the quality of soil in the context of European integration of Ukraine "(F75 /
191-2018 from 08.10.18, D.R. 0118U006466).

To solve the tasks of the dissertation, general scientific and special methods were
used: expeditionary research, field experiment; laboratory-analytical (analysis of soil and
plants, grain quality determination); analytical and bibliographic; settlement and
comparative; mathematical statistics (variance, correlation, regression methods and
graphical representation of experimental data in experiments).

Based on expeditionary research in Western Polissya (Volyn oblast), the Right-Bank
(Cherkasy oblast) and the Left-Bank Forest-Steppe (Kharkiv oblast), it is determined that
the supply of nutrients to the generative and vegetative organs of winter wheat, grown
under different soil and climatic conditions, has differences, namely: the ratio of
N:P,0s:K,0 in grain for Western Polissya is 1:0.29:0.22, for the Right-Bank Forest-Steppe
1:0.30:0.20, and for the Left-Bank Forest-Steppe - 1:0.32: 0.23, that is, there is more
nitrogen per unit of phosphorus than previously researchers thought, especially in the more
humid climate. Depending on the varietal factor, this ratio varies within the following
limits: 1:0.25-0.37:0.17-0.28. A characteristic feature of grain from the Western Polissya of



Ukraine is a lower content of phosphorus, from the Right-Bank Forest-Steppe - nitrogen
enrichment, and from the Left-Bank Forest-Steppe - a higher content of potassium. Grain
products, obtained on acid soils of Western Polissya and the Right-Bank Forest-Steppe, are
depleted of zinc, but contain a lot of iron, and in the Left-Bank Forest-Steppe - vice versa.
At the same time, it was revealed significant variation in the content of NPK and
microelements in grain and straw of wheat of a certain variety, grown in one soil-climatic
subzone, but with different fertilization systems. The chemical composition of the grain
was more stable than straw, and the NPK content in the grain was more stable than the
trace elements. The greatest variability is inherent in the parameters of nitrogen content
(coefficient of variation 17 %).

The main studies were focused on two objects of variety testing in the conditions of
the Right-Bank and Left-Bank Forest-Steppe. In particular, in 2016-2017, research was
being conducted on the demonstration field of scientific and produktion firm «Urozhay»
limited liabiliti company (spf urozhay llc) (Korsun-Shevchenkivskyi district of Cherkasy
oblast), where the soil cover is dark gray podzolic soil on the loess. Twenty-four varieties
of winter wheat were investigates and a sample of the most contrasting ones was formed,
namely: Ethan, Patras, Matrix, Kombin of German selection (Deutsche Saatveredelung
AG); Skagen, Thorild (SAATEN UNION); Panonicus, Tacitus, Fidenius - of Austrian
selection (Saatzucht Donau); Bodichek, Bordotka - Czech selection (RAGT Semences).

In 2018-2020, research was conducted on the research field of the Plant Production
Institute named after V.Ya. Yuriev of NAAS (Kharkiv district, Kharkiv oblast, Elitne
village) on typical medium-humus chernozem on forest loam. The placement of varietal
plots of winter wheat was randomized, measuring 1.25 % 2.4 m each. Four varieties-
national standards of winter wheat (Luxurious (originator - the Plant Production
Institute named after V.Ya. Yuriev of NAAS), Bunchuk (Breeding and Genetics Institute),
Smuglyanka and Podolyanka (Institute of Plant Physiology and Genetics)) were selected
for the study, as well as 8 varieties of foreign selection (Balitus, (Saatzucht Donau,
Austria), Arctis, Matrix (Deutsche Saatveredelung AG, Germany), Annica, Mandica
(Zagreb Bc Institute, Croatia), Bodichek and Daria (RAGT Semences, Czech Republic)).



Observations of the dynamics of nutrient consumption after the resumption of spring
vegetation at the above sites show that the mass fraction of NPK in tissues gradually
decreases from tillering to flowering, but for nitrogen and potassium - faster than for
phosphorus. The N/P ratio in the aboveground part of wheat is changed rapidly during this
period, decreasing by an average of 10 % per week.

The largest deviations between varieties in the consumption of nutrients were
observed in the phase of exit into the tube, when there is the most intensive growth of
vegetative mass, and flowering. Studies in the demonstration and research field of Ltd.
Urozhay revealed that after the restoration of spring vegetation, wheat consumed more
phosphorus under optimal moisture conditions in 2016, and the differences in phosphorus
content in the aboveground mass of the studied varieties reached 0.1-0.15 %. Potassium
accumulation in 2016 and 2017 was almost the same, except for the tillering phase (4.2%
and 4.9%, respectively). However, the content of potassium in straw in 2017 was twice
lower than in 2016, which we associate with the peculiarities of crop formation in these
years. Due to the spring-summer drought and rainy July 2017, the grain yield of all studied
varieties was twice lower than in 2016, and the ratio of grain to straw increased to 1: 2.2-
2.8 compared to 1:1.0-1, 3 in 2016.

The results of research, carried out on the research field of the Plant Production
Institute named after V. Ya. Yuriev of NAAS in 2018-2020 indicate that regardless of the
variety, due to the effect of growth dilution, the concentration of N in plants was decreased
from 3.6 to 4.2 % in tillering phase up to 1.3-1.6 % in the flowering phase, P,Os - from 0.7-
0.9 % to 0.3-0.5 %, K,0 - from 3.9-4.6 % to 1, 5-2.8 % respectively. Depending on the
meteorological conditions of the year, the ratio of P,Os: N in grain and straw can differ
twice, and K;O:N in straw - 1.3 times. Varietal differences in NPK assimilation were more
noticeable with favorable moisture in the interphase period of April-May and under
stressful conditions during grain ripening. The content of microelements in plants in the
period from the tillering phase to flowering was decreased more sharply than the main
nutrients, namely: Cu - 3-7 times, Zn - 2-3 times, Fe - 3-13 times, Mn - y 1.5-2 times. The
concentration of Co in the aboveground part of plants during this period, on the contrary,
was increased (2018-2019), or was not changed significantly (2020).



It is proved that the peculiarities of consumption of each element (nitrogen,
phosphorus, potassium, copper, manganese, zinc, etc.) are individual for each variety, but
genetically determined increased or decreased requirements of individual varieties to them
may be permanent, and may occur only under certain hydrothermal conditions. Therefore,
to reliably determine the varietal characteristics of winter wheat nutrition it is necessary at
least a 2-year period with contrasting weather conditions.

It was found that a group of varieties of European selection (Balitus, Panonicus,
Arctis, Matrix, Annica, Manditsa, Bodichek and Daria) accumulated more potassium in the
aboveground part of plants, grains and straw than the group of Ukrainian varieties
(Rozhkishna, Bunchuk, Smuglyanka, Podolyanka). The nitrogen content in the
aboveground part of plants from tillering to flowering was also mostly higher in varieties of
European selection.

The greatest differences in the consumption of micronutrients between varieties were
in periods with stressful weather conditions. A group of varieties of Ukrainian selection
intensively accumulated Zn at the flowering stage, which had a positive effect on its
content in grain and straw. In contrast, European cultivars showed higher levels of
manganese uptake in the tubing and flowering stages, and as a result in grain and straw.
The highest degree of accumulation of iron in the tissues of winter wheat is characteristic
of foreign varieties at the stage of exit into the tube, and for Ukrainian varieties - during
flowering. However, no variety had the highest content of all trace elements (Fe, Mn, Zn,
Cu, Co) at the same time.

Based on the research, it is proposed to determine the special needs of mineral
nutrition of new varieties of winter wheat by calculating the summary indicators of varietal
specificity for each of the nutrients in relation to the needs of varieties-national standards.
Due to the greater demands of varieties of European selection, for the variety Matrix it is
advisable to increase the application rates of NP by 15 %, K - by 20 %, Cu - by 25 %, for
the variety Panonicus - Mn - by 25 %, N, Zn - by 15 %, K - by 10%, for the variety Annitsa
- Mn by 45 %, Cu - by 20 %, P - by 15%, for the variety Arctis - K by 15 %, NP by 10 %,
for the variety Manditsa - Mn by 20 %, K by 10 %, for the variety Daria - Mn by 20 %, for
the variety Bodicek - Mn by 15 %.



It is noted that the content and ratio of nutrients in the main and non-commercial
products of winter wheat of modern varieties differs from those that were in production
before. According to the generalization of data obtained at 167 winter wheat growing areas
during 2016-2020, which differed in the level of nutrients and fertilizers, soil type, the
average removal of nutrients from 1 ton of grain is: N - 21.6 kg, P,Os - 6.5 kg, KO - 4.6
kg, and from 1 ton of straw - 4.9 kg, 1.1 kg and 17.5 kg, respectively, which is significantly
different from the reference data. The average values of the content of microelements in the
final production of winter wheat were (mg/kg): for grain — Zn - 19, Co-0,51, Fe -37, Mn -
30, Cu- 2,1; for straw — Zn- 1,8, Co- 0,52, Fe -27, Mn -12, Cu -0.6, respectively.

The scientific novelty of the obtained results is as follows: the influence of different
soil and climatic conditions on the assimilation of nutrients by winter wheat is revealed;
regularities of use of nutrients by winter wheat depending on weather conditions are
defined; differences in the supply of basic nutrients to winter wheat plants of different
varieties in the critical phases of the growing season are established; for the first time the
indicators of efficiency of use of macro- and microelements of nutrition by different
varieties of winter wheat of domestic and foreign selection are determined; regulatory
parameters of receipt and removal of basic nutrients with the main and non-marketable
products of winter wheat modern selection are improved; for the first time, a method for
identifying varietal characteristics of consumption of macro- and microelements by winter
wheat plants is developed.

The practical significance of the obtained results is to develop an algorithm of
actions and methodological approaches to take into account the peculiarities of nutrition of
new varieties of winter wheat during the preparation of the fertilizer system. It has been
developed a new method for determining the special needs of winter wheat, due to varietal
specificity, to adjust its fertilization (application for the invention) of this culture.

The results of research to determine the characteristics of the removal of nutrients
from the harvest of winter wheat of different varieties and relevant recommendations for
improving the fertilization system of this crop were introduced into the production of

LLC "Urozhay" in Korsun-Shevchenkivskyi district of Cherkasy region.



The results of research on the comparison of mineral nutrition of domestic and
foreign varieties were transferred to the Plant production institute named after
V. YA YURIEV NAAS for implementation in selection work, and also is applied at
preparation of recommendations concerning carrying out of spring field works by the
Center of scientific maintenance of APV of the Kharkiv region.

The obtained data on the content of NPK in the main and non-commaodity products
of winter wheat were used to improve the method of calculating the balance of nutrients.

The main provisions of the dissertation are implemented in the educational process
at Kharkiv national agrarian university named after V. V. Dokuchaeva in the preparation of
applicants for educational degrees "Bachelor" and "Master" in the teaching of disciplines in

the specialties 201 Agronomy, 101 Ecology and 015 Vocational Education.

Key words: mineral nutrition, winter wheat, consumption of macro- and

microelements, varieties, weather conditions, soil-climatic conditions, fertilization.
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