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Y mociBax MieHUII KOHTPOJIb BWISTaHHS Ta 3a0€3MEYEHHSI POCIMH a30TOM YII-
POIOBX BeTeTarlil € CKIamoBUMM (popMyBaHHS MPOAYKTUBHOCTI. B mmoisoBux ymo-
Bax 2023—2024 pp. BU3HAYaIM BIUIMB aMOHII0 y (GopMi cyibdary i XJIopumy Ta
perapnanty TpuHeKcanak-etuiay (TE) Ha ¢dhoTocuHTeTMYHMIA amapar il ITpOmyK-
TUBHICTH TmeHUIli o3mmoi (Triticum aestivum L.) copriB HoBocmyristHKa i
KwuiBcbka 19. O6poOKy pocavH ITpoBOIMIM oqHOPa3oBo y ¢hazy BBCH 37. 3a mo-
3aKOpeHEeBO1 0OPOOKM IMOCiBiB IMIIEHULI 03UMMO1 aMOHiHUMM no0puBamu + TE B
mparnopiieBux JucTkax copTiB HoBocmyrnsaka i KuiBceka 19 y a3y Buxomy B
TPYyOKy TimBuiyBaBcs BMicT xsopodiny Ha 7,1—9,9 %, mo 47,9—54,1 yMOBHUX
ommaNIbs SPAD. IlonibHa TeHOeHIIIS 30epirajlach B MOJAJIBIIIOMY IIPOTSITOM BeTe-
Tallii: y OparopLeByX JMCTKAX POCIUH MIIEHUIII 000X COPTiB, 0OPOOJIEHUX KOM-
MO3ULIIE€I0 peTapaaHT + aMOHiliHe JOOpPMBO, BMICT xJiopodiny 0yB Ha 4,4—15,2 %
OinpIMM y a3y LBiTiHHA Ta Ha 3,6—18,6 % y a3y MOJOYHOI CTUTJIOCTI BiTHOC-
HO KOHTpOJTIO. 3a BiZICYTHOCTI BUJISITAaHHS MOCiBY 3actocyBaHHs TE okpemo Ta B
MMOEMHAHHI 3 aMOHIHHUMHU IOOpMBaMU 30epirajzo BMICT (hOTOCMHTETHMYHUX IIir-
MEHTIB Y HIDKUYUX SIpycax, 30KpeMa JMCTKaX TPEThOro SIpycy. Y POCIWH IMIICHUIII
coptry Kuisceka 19, y ¢asy BBCH 51, Taki nmuctku 36epiranm BMIcCT xsopodity B
mexax 44,6—45,2 ym.on. SPAD, 110 Maibke BABIYI IEPEBUIIYBAIO NOKA3HUKH
BapiaHTy 0e3 0O0poOKku. BcTtaHOBIEHO, 1110 HOpMaTi3oBaHUi Ou(epeHIiMHNI Be-
retariitinii iHgexc mociBiB (NDVI) copry KwuiBcbka 19 3HaxommBcs B Mexax
0,78—0,81 y mepiom BBCH 51—59, a copry HoBocmyrssaka — 0,77—0,82. Haii-
pummit piseHb NDVI 0,82 Big3Hauamm Ha mociBax copty HoBocMmyTiisiHKa 3a 00-
pobku pociavH cynbtharom amoHio + TE, mo Bimmosimano BpoxkaitHocTti 117,5—
118,0 m/ra (Ha 8,8—9,2 % O6inble HiXX y KOHTPOJi). 3acToCyBaHHSI CyJbdarty
aMoHito 306iibiryBasio Macy 1000 3epen Ha 20,7 % (19,9 r) y mueHuii 03MMOi
copry KwuiBceka 19, v copry HoBocMyIIsTHKa TOKa3HMKM 3aJMINAjach Ha PiBHI
KoHTposbHUX. O6podka B 2023 p. mociiB mueHuiti copty KuiBceka 19 xmopugom
amonito + TE cnpusuta npupocty Macu 1000 3eped Ha 15,2 % (+7,3 1); 3a BHe-
CeHHsT xyopuny amoHito — Ha 21,7 % (+10,4 1), coptry HoBocMmyrnsiHka — Ha
13 % (+5,7 r) nopiBHsSHO 3 HeoOpobyseHMM KoHTposieM. Buxopucranust TE y
KOMITO3ullii 3 cyabgaroMm amoHito B 2024 p. Ha MociBax IMIEHUIII O3UMOI COPTiB
LintyBannst: Muxanscebka JI.M., Makoseituyk T.I., TpersikoB B.O., 303yns O.J1., llBapray B.B. BruiuB amMoHil0 Ta TpuHeKcamak-

ety Ha (DOTOCHHTETUYHUIA arapar i MPOAYKTUBHICTb MILEHULI 03UMOi. Di3i i1 pOCAUH i a. 2024. 56, Ne 6. C. 529—
547. https://doi.org/10.15407/frg2024.06.529

529



JLM. MUXAJIbCbKA, T.I. MAKOBEMYYK, B.O. TPETSAKOB Ta in.

Kwuiscbka 19 i HoBocMymIsiHKa CIIpUsIo 3pOCTaHHIO BpoxkaitHocTi Ha 5,2—23,0 %
(+5—20 1/ra), MOPiBHSIHO 3 KOHTPOJIEM, BHACIIIOK 30LIbIIIEHHST KiJIbKOCTi Ta Ma-
CH 3epeH 3 Kosioca. BmicT Ginka B 3epHi MIIEHULI O3MMOI 3HAXOAMBCS Ha PiBHi
12,59—13,24 %, BMmicT kineilkoBuHu — 26—27,50 % 3ajiexxHO Bij 3aCTOCOBAaHUX
a30THUX A00puB, Tomi 9K y 2024 p. i mokasHuku craHoBwin 14,30—16,76 % ta
23,5—35,5 % BinnoBimHO, 3aJ€XHO Bil COPTy Ta BapiaHTa OOpPOOKM POCIMH. Y
BapiaHTax i3 MiABUILEHUM BMICTOM OijJiKa Ta KJIEMKOBMHHU B 3€pHi, SIK i B IOIe-
PEIHBOMY CE€30Hi, TAKOX Bil3HAYaIN TI€BHE 3HUXKEHHS BMIiCTY BYTJIEBOIB i XXM PiB.
Takum unMHOM, TO3aKOopeHeBa 00poOKa aMOHIMHMMM a30THUMU NOOpUBAMM Ta Y
komro3uilissx 3 TE moxe OyTw BMKOpMCTaHa UIST TTOMOBXKEHHsS Bereralii (stay-
green) i BiAITOBIZHOTO IMiIBUIIEHHS MPOXYKTUBHOCTI IMIIEHUII O3UMOI 3a O0OMe-
>KEHUX PiBHIB MiHEpaJbHOTO XUBJIEHHS, a TAKOX IS TIOKPAIEHHST SKOCTi 3epHa.

Karouoei caosa: Triticum aestivum L., aMOHiliHe TI03aKOpEHEBE XKXUBJIEHHS, CYJIb-
dar aMOHI0, XJIOPUI aMOHil0, TpuHekcanak-etwi, SPAD-iamexkc, NDVI, mpo-
JTYKTUBHICTb.

BupolilyBaHHS Cy4yaCHUX COPTiB TIIEHMIII O3MMOI 3 BUCOKMM IIOTEHILi-
aJloM MPOAYKTHBHOCTI YCIIiLIIHE 3a MiABUILEHHS €()eKTUBHOCTI BUKOPHC-
TaHHS PECYPCiB. a30THUX NOOPWB, BOAM TOIIO W BIPOBAIKEHHS CUCTEM
3aXMCTy ITOCIBiB, SIKi JO3BOJSIOTh PO3KPUTY T€HETUYHUI MOTEHIIAT pOC-
JquH [1, 2].

A30T € OHUM i3 HAaWBaXXJIUBIILIKUX €JEMEHTIB XUBJIEHHS POCIMH, IO
BIUIMBA€E HE TIIBKM Ha PiBEHb YPOXKAWHOCTI IMIIIEHUII, a i Ha SKiCTh 3€p-
Ha [3—5]. IMmenuusd € asorodisoM [6], a piBeHb a30THOTO XKUBJIEHHS
MOXe BIUIMBAaTM Ha KiJIbKiCTb cTeOea y MOocCiBi, I BiANOBiAHO, 3a MiABU-
LLEHHS 103 a30Ty MPU3BOAWTHU OO BUJISITAHHS IIOCIBiB.

BussiraHHs$ 1OCiBiB HEraTUBHO BifoOpakaeTbcsl Ha (hOTOCUHTETUYHII
aKTMBHOCTI, TPAHCIIOPTi BYIJIEBOAIB Ta OOMiHi BOAM B pociauHax [7], 1o
MOXE MOTIpIIMTA HAIIOBHEHHS 3€pHA W CHOPUYMHUTU 3MEHIIEHHS BpPO-
xkaitHocti 1o 60—80 % [8]. BunsiraHHsI 3epHOBUMX KYJBTYp 3YMOBIIIOE Ta-
KOX TiABMIIEHHS pPiBHIB YpaXXeHOCTi XBOpoOamMM JUCTKIB i KoJjoca,
TOTIPIIIYIOYM TEXHOJIOTIYHI Ta SIKICHi XapaKTepuUCTUKU 3epHa. HasiTh mi3-
HE BWISITaHHS, MEepeld XXKHUBaMU, MOXE YCKIaOTHUTHA YMOBU 300py W Ipu-
3BECTH JI0 BTPAT ypOXalo.

PerynsgTopy pocTy BUKOPHUCTOBYIOTH IS 3allOOITaHHS BWISTAHHIO
POCJIMH 1 TIOJIIMIIEHHS KOMIIOHEHTIB BPOXAWHOCTI Ta MHPOMXYKTUBHOCTI
3€pPHOBUX KOJOCOBUX KYyJbTYp. BOHM 3MIiHIOIOTh apXiTEKTypy POCIMH,
3HIDKYIOUM BHCOTY CcTe0JjIa Ta ONTUMI3YIOUM PO3MOIii (DOTOACUMIJIATIB, 1110
CIIpMSIE MiABUILEHHIO MPOMYKTUBHOCTI I MOKpAILEHHIO SIKOCTi 3epHa [9,
10].

Perapmant TpuHekcanak-etwa (TE) HaneXxuTh 10 Ipyny LUKIOTEK-
CaHJiOHIB, SIKi MpUrHiYyloTh O6iocuHTe3 ridepeniniB (I'K) [11] i BumoBKeH-
Hs kiaiTuH. TE iHridye ¢epMenT 3B-rinpokcunaasy, 3HUKYE PiBEHb aKTHUB-
Hoi ribepenoBoi kucmotu (I'K,), mio npussonuTh 0 30iIbLIEHHSA il
GiocunrernyHoro nonepeaHuka I'K,,. 3meHienna Bucoru crebna Binoy-
BAETHCS BHACIIIOK 3HIDKEHHS piBHs 'K, 110 BIUIMBa€ Ha yIOBUIbHEHHS
TMOIOBXEHHS MiXBY3J1iB, TOMY POCJIVHM MalOTh HVXYY BUCOTY Ta ITOTOB-
wmeHi/minHimn creona. Hampuknan, TE 3MmeHIIye BHMCOTY pPOCIMH IIIIE-
Huli-aBopyyku Ha 17,3 cm [12], y M’gKoi mineHuIi o3uMoi Ha 7 ¢Mm i
30iTBIITyE MilTHICTh cTebsa Ha 13 % y TBepmoi mimenumni spoi [11]. TE
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iHTiOy€e BEreTaTMBHMIA PiCT poCaWH ponuHu Poaceae, 3MEHIIye BUJISTaH-
HSI Ta ONTUMI3Y€E MEePepo3MoAis (POTOACUMIIATIB 10 PENPOAYKTUBHUX OpP-
raHiB [13].

3a 3acTocyBaHHSI BUCOKHMX HOPM BHECEHHSI JOOpMB, BMKOPHMCTAHHS
TE 3MeHIyBaio BWISITAHHS TTOCiBiB 3¢pHOBUX KOJJOCOBUX KYJIBTYD, TAKUX
K TIIeHus, ssuminb (Hordeum vulgare 1.), puc (Oriza sativa L.) [14, 15],
301JIbIIYBAJIO KiJIbKiCTh HACIHMH y KOJIOCi, TOBXMHY Kosioca Ta Macy 1000
3€PEH i CIPHUSAIIO MOJIMIIEHHIO SKOCTi 3¢pHA Ta 30€pEXXeHHIO BPOXKAWHOCTI
[13, 16—18]. Perynsitopu pocTy 3aCTOCOBYBaJM TaKOX 3a Je(illuTy BOJIO-
TM 3 METOIO OIITHMIi3allii BOMHOTO OaylaHCy KyJbTypHHX pociuH [19]. Brim,
Yy BUPOOHUIITBI iXHE BUKOPUCTAHHS 32 HECTIPUSITIIMBUX YMOB BHUPOIIyBaH-
HsI, Ha HU3bKUX (hOHAX XXKMBJICHHS, YACTO HE CIPUSIE MiABUILIEHHIO BPOXKalo
3epPHOBUX KOJOCOBMX KyJAbTyp. [HTiGiTOpU pocTy 3a AediuuTy BOJIOTM MO-
XyTh CKOpOYYyBaTU (DOTOCHMHTETMYHY MOBEPXHIO BHACTINOK 3MEHIIEHHS
BUCOTH POCIWHU, TUIOIII JUCTKIB, & TAKOX 3MEHIIYBAaTU JOBXUHY KOJIO-
ca, BUMOBHEHICTh 3epHa Touo [20, 21].

BaxxmMBHUM TTOKa3HUKOM CTaHY POCIWH € BMICT MIrMEHTIB y aKTUBHO
(poTocuHTesytounx TKaHuHax. IToka3HUK KilbKOCTi XJ0podily B JUCTKaXx
BKa3y€ Ha CTaH, B SIKOMY I1epeOyBaiOTh POCIMHM B IMEBHY a3y poCTy, Ta
ix 3abe3mnevyeHicTh a30ToM [22], 1110 BM3HA4Ya€ MOTEHLIMHY MOXJIMBICTh
(poTOCHMHTETUYHOTO amapaTry BIUIMBAaTH Ha 3arajbHy MPOAYKTHUBHICTh POC-
ymH. Tak, mo3zakopeHeBe 3actocyBaHHS TE B Kommosuiii 3 cyiabhaTom
aMOHil0, Ha POCMHAX IIIEHUIIi-ABOPYYKHU COpTy 3MMOSIpKa, MOKpallyBa-
JIO aCUMUIALIAHY 3MaTHICTh JIMCTKIB BHACIAOK MiABUAIIEHHS B HUX BMIiCTY
xJIopoiy Ta MOTOBXYBaJIO IIEPioJ BereTallii pOCIMH, IO B Pe3yJbTari
crpusiio 30impmenHo Macu 1000 3epen [12].

BriiB pi3HOro pony YMHHMKIB Ha CTaH ITOCiBiB BU3HAYAIOTh METOMA~
MU JUCTAHLIMHOTO MOHITOPUHTY 3a BUKOPUCTAHHS CIEKTPaIbHUX KaMmep
CYNIYTHUKIB UM JPOHIB. ¥ Ha3eMHUX MOCIIIKEHHSIX MOHITOPHAHT CTaHY Be-
TreTaTUBHOTO PO3BUTKY POCJMH MPOBOISATh 3 BUKOPUCTAHHSIM, HalPUKJIaI,
orrrmyHoro ceHcopa GreenSeeker mist oninku piBHiB NDVI, G6epyun mo
yBaru iHTEHCUBHICTh 3€JICHOTO 3a0apBiIC€HHS JIMCTKiB, ab0 HapOCTaHHS
b0iomacu pociuH [23—27], 1m0 3MIHIOETBCS B Pi3Hi Iepiomm BereTarlii.
O1iHKa cTaHy IOCIBiB CiIbCbKOTOCIOAAPChKUX KYJbTYp ONTUYHUMH Me-
TOJAMU I'PYHTYETHCSI Ha BJIACTMBOCTI 3€JICHUX JUCTKIB (IIirMeHT XJIopodin)
MOMIMHATHU CBiTJOBI xBUJi y yepBoHoMYy (RED) BuamMomy miama3oHi 4a-
CTOT i BinOuBaTHU CBiT/IO B OJMM>KHBOMY, iH(ppauepBoHOMY (NIR) miamazoni
[26, 27]. B3aemo3B’s130K 3Hau€Hb SICKPABOCTi ITMX IBOX CITEKTPATbHUX
Jiara3oHiB 4acTOT Ja€ 3MOrYy BM3HAyaTWM CTaH IIOCIBiB i MPOrHoO3yBaTu
BpOXaifHicTh TeHuIi [26, 28, 29].

Metow Haimoi poboTu OyJI0O BU3HAYWTH BIUIMB aMOHIWHMX TOOPUB
y ¢opmi (NH,),SO,, NH,Cl Ta petapnaHTy — NOXiZHOIO LIMKJIOreKCaH-
MIOHIB TpMHEKCaIaK-eTUJy Ha TIOJOBXEHHS (POTOCMHTETUYHOI aKTUB-
HOCTi y TIepioJl TCHEPaTUBHOTO PO3BUTKY IOCIBIB i MPOAYKTUBHICTH ITIIIE-
HUILlI O3WUMOI.

Metoamnka

[TonboBi ApiOHOAIMSIHKOBI mOcCiaiAd TIpoBoAWaM Ha 06a3i JlociaigHoro
CiJIbCHKOTOCTIONAPChKOTO BUPOOHUIITBA [HCTUTYTY (hidiosorii pocauH i re-
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Hetuku HAH VYkpainu B c-mii 'meBaxa @acrtiBchbkoro p-Hy KwuiBcbkoi
00J1. Ha TociBax MieHuii o3umoi y 2023—2024 pp.
Jlocaigy mpoBOAWIM Ha JA€PHOBO-, CIAa0KO- Ta CepeIHbOITiA30UCTO-
MY HEOIJIEEHOMY i IJIefoBaToMy cyriniaHoMy rpyHTi. Ipyar ICB tumosuit
1t 3oHU Tlosices i xapakTepu3yeTbCs HU3bKUM piBHEM pomrodocTi 3 pH
COJIBOBOI BUTSDKKM I'PYHTY HaOIMKeHUM 10 5,9. Bucokuii BMiCT IIMHUC-
THX (pakiiil 3yMoBIOe nediluT 0araThboX €JeMEeHTIB, HaBiThb 3a J10CTaT-
HBOTO iX BMICTy B I'PYHTi, BHAC/IiJOK 3HUXEHHS YacTKHW PyXOMUX (hOpM,
0Cco0JIMBO aMOHi10 i oprodocdary.
3arajgpHUI BMiCT BUOpaHMX HEOpTaHIYHMX eleMeHTiB y rpyHTax JICB
IOPI' HAH Ykpainu BU3HaAYaau METOIOM ONTUKO-EMiCiiHOI CITeKTpO-
ckorii 3 iHgyKTuBHO 3B’s13aH010 11asMo (ICP-OES) [30] (ta6m. 1).
ITopiBHSHO 3 BiIOMWM BaJIOBUM BMIiCTOM MiKPOEJIEMEHTIB Y I'DyHTax
IToniccs Ykpainm [31], rpyHTM AOCIAHOI JIOKAllil HajJeXXaTh 10 TUIIOBUX
TPYHTIB PETiOHY 3 HU3bKMMM PIBHSIMM BMICTY OiOJOTiYHO BaXKJIMBUX €JIe-
MEHTIB XXMBJICHHS. Y MNOPIBHSIHHI 3 BMICTOM MiKpOEJIEMEHTIB y I'PYHTax
[Momiccs, rpyntu JICB I®PI HAH Ykpainu € omHuMM 3 HaliMeHI 3a0e3-
MEeYeHUX OiOJOTIYHO BaKJIWBAMHU HEOPTaHIYHMMM €JIEMEHTaMM KWBJICH-
Hd. BimmoBigHO, 3a BHECEHHS MOOpPWMB, BIPOBAMKEHHS CHUCTEM 3aXHUCTY,
piBeHb BIITYyKy/peakilii Ha BHECEHHs/00poOKM MOXe OyTH MiABUILICHUM.
[TociBu mmenuwi o3umoi coptiB HoBocmyrisaka i KuiBcbka 19 ce-
nektii IOPT" HAH Ykpainu o6po0:isiin o3aKopeHeBO a30THUMU JT00pH-
Bamu: cyiabdar amonio (NH,),SO, (N — 21 % B amoHiiiniit dpopmi, S —
24 % y surnsni cynbgary, Yara Sulfan, Himeuunna), 1,0 xr/ra, xjopun
amonito (NH,)Cl (N — 24—25 %, Kuraii), 1,0 xr/ra, peryasropom poc-
1y pociimH TE (Mommyc 250 EC, tpmuekcamak-etun, 250 /a1, Syngenta,
IIBeitnapis/Kuraii), 0,6 1/ra, oKpeMO Ta Y KOMITO3UIIil peryisitrop poc-
Ty + amMoHiliHe 10OpMBO, OJHOPa30BO, HaBecHi — y ¢a3y BBCH 37. I1no-
ma outgHkn — 12,95 M2, toma o6utikoBoi aisgHku — 10 m2.
KoHTposeM ciayryBaiuv mociBy 3a3HayeHux copTiB. [IpoTpyiiHuk Baii-
opanc inrerpan 235 FS, TH (cemakcan, 25 r/n + ¢naymiokconin, 25 r/m +
TebykoHason, 10 r/m, tiamerokcam, 175 r/m), 2,0 n/1. ®OoH XUBICHHSI
y mocrimi  NgoPe Ko
o , . diamodocka nepen mno-
TABJIULIA 1. 3aaamHuii emicm 6UOPAHUX HeO PeaHMHUX eAeMEeHMI6

v rpynmax JICB I®PT HAH Yipainu, ICP-MS Agilent 5900 CiBOM, amiayHa CeJlir-
pa IO Mep3J0TaJIoMy

rpyHTy (Nj,) Ta mepen

E.HeMeHTl 3aranbHUI BMICT, MT/KT | Pyxomi ¢opmu, mr/kr

K 1490478 160+ 14 BUXOIOM Yy TpYyOKy
Na 31018 26+2 (N5). I'epbiumn 3acto-
Mg 1100£70 79+3 COBYBaJM BOCCHHU, Y
Ca 265471 4t1 asy  npyroro—rpe-

TbOTO JIMCTKaA, JIETATO

Mn 203£11 1942 Tpio (paHillle TPUHITH)
Fe 5111+£178 2514 Adama (meHmmuMmera-
Cr 1942 0,240,1 qiH, 300 r/n + xjgopro-
Co 341 0,540, 1 aypoH, 250 r/n + aud-
Cu 6+1 0,440, nybenikan, 40 r/n),
. 1943 ” 2,0 n/ra.
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YrponoBx BereTallii pOCIMHNA KOHTPOJIBHUX i AOCHITHUX OUISTHOK 00-
poOsu pyHTIIMIAMK Ta iHCEKTULIMAOM, 30KpeMa y ¢asy BBCH 27—30
anero cymep 330 EC, k.e. (ummpokoHason, 80 r/1 + IpOITKOHA30I1,
250 r/m), 0,5 n/ra; y dpazy BBCH 37—39 BHocunu danskon 460 EC, KE
(Tebykonazoy, 167 r/n + tpuagumenon, 43 r/n + cmipokcamin, 250 r/n),
0,9 n/ra; y ¢asu BBCH 37—39 ta 65—75 BHOCMIU iHCEKTMLMJ €HXIO
247 SC, KC (tiametokcam, 141 r/n + namb6ma-uuramorpuH, 106 r/n),
0,18 n/ra.

BumicT xmopodisy B nmpanopieBuX JUCTKaX POCAWH MILHEHULI 03MMOi
BU3Havyaay nopraTuBHUM xjopodinomipom SPAD-502 (Konica Minolta,
Anonis) [32]; moBTopHicTs 90—120 Bu3HaueHb y BapiaHTi. HopMaizosa-
Huii audepeHuiiHmii Beretauiitnuii innexkce (NDVI) nociBy pociauH mie-
Hulli o3uMoi coptiB HoBocmyrmisinka tTa KuiBcbka 19 BU3Havanu y nepion
BBCH 51—59 nopraruBuum NDVI-tectepom GreenSeeker Handheld
Crop Sensor (Trimble Agriculture, CILIA) [26].

Ypoxaii 30upany npgMUM OOMOJIOTOM 3€pHa KOMOAHOM 3i BCi€i 00-
JIIKOBOI AUISIHKY Y (pa3y MOBHOI CTUTJIOCTi. 3epHO 3 KOXHOI JiJITHKA 3Ba-
KYBaJIM i BU3HAYaJIM WOTrO BOJIOTICTh. AKiCHI MTOKAa3HWMKM 3€pHA IMIIEHUIII
o3uMoi copTiB HoBocmyrisgaka Ta KniBchka 19 BM3HaYaiMm MOpTaTUBHUM
iHppauepBonnm anHamizatopom GrainSense Analyzer 21002037 (®innsaH-
nis). 3pa3ky 3epHa MILIEeHUIl aHali3yBaJiM Ha BMICT Oika, KI€HKOBHHH,
BYIJIEBOMIB, XKupiB. IloKa3HNKM BU3HAYaIM B IT ITUPA30Biil TTOBTOPHOCTI
IS KoxkHOTo BapiaHTa. IloBropHicTh mociigy 4—5-pa3osa.

Pesysnbrati 0OpOOJEHO CTAaTUCTUYHO 3 BUKOPHUCTAHHSM IIPOrpaMM
Microsoft Excel 2019 3 StatPlus LE Bim AnalystSoft Inc. Version v.7.7.0
(https://www.analystsoft.com/en/). Pe3ynbprat B TaONMIISIX BUpaKeHi SIK
cepeHE 3HAUYCHHS Ta cTaHaapTHa nmoxubka (x+SFE). BinmiHHOCTI MiX Ba-
pianTamMu BBaxkanu BiporigHuMu 3a p < 0,05 3 BUKOpUCTAaHHSIM KPUTEPIiIO
BiporimHUX BigMiHHOCTEN ThIOKi IS cepemHiX 3HAYCHb.

Pe3yibTaTn T2 00roBopeHHs

KinbkicTs xjopodisly BU3HaYa€ MOTEHIIMHI MOXIMBOCTI (POTOCUHTETHY-
HOTO amapaTy B (popMyBaHHi 3arajbHOi 0i0JIOTiYHOI MTPOAYKTUBHOCTI POC-
JIMH. Y MIIEHUII 03MMOi iCHYE TiCHA KOPEeJISIisl BMIiCTY XJI0podinty 3 ypo-
JKA€EM 1 KUIBKICTIO OiJika B 3€pHi Yy IIepioJi T€HEPaTUBHOTO PO3BUTKY.
ACUMUTAIIITHUN anapaT Billirpa€ BAXJIMBY POJIb Y MPOMXYKTUBHOCTI POCIUH
Ta TiCHO MOB’s13aHmii 3 ¢poTocuHTEe30M [33, 34].

IToka3zaHo, 110 32 MO3aKOPEeHEBOI OOPOOKHM IMOCIBiB MILIEHULI 03UMOIL
aMOHIHMMM N00pMBaMU, TaKUMU SIK CyIbdaT aMOHil0, XJIOpUI aMOHiIO
Ta y noeagHaHHi 3 TE B nmucTkax gocnimkyBaHux copTiB HoBocMyrisHKa i
Kwuiscoka 19 36inbiaryBaBcs BMicT xitopodiny (tadm. 2, 3).

3a 00pOoOKM pOCIMH MIICHUIII 03UMOI IT03aKOPEHEBO KOMIIO3UIIiSIMU
perynsitop pocty TE (Momnyc, 0,6 ji/ra) + a3otHe 1o6puBo, y a3y Tpyo-
KyBaHHS CIIOCTEepirajyd MiIBUILEHHS BMICTy XjJopodily B MpamnopreBUx
JnucTKax obox coptiB Ha 7,1—9,9 % (47,9—54,1 ym.on. SPAD), BiporigHo
yepe3 3poCTaHHsI 0iOCMHTe3y MirMeHTiB. 3pOCTaHHsS PiBHIB 3a0apBiICHHS
JIMCTKA i, BiIMOBIZHO, KiIBKOCTI XJ0podily B HROMY, Bim3Hayaaud 3a 00-
POOKM POCIMH TIIEHUI Cylb(aroM aMOHil0 3 IOAaBaHHSIM peEryjisitopa
pocty pociuH y copty Kuisceka 19 Ha 6,5 %, a B copty HoBocMyrisiHKa
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Ha 7,1 %, To6TO Ha 3,2 ym.on. SPAD 6inble, HiX y KoHTpoJi. JJogaBaH-
Hs XJIOPUZy aMOHIIO IO peTapaaHTy 30iIbIIyBaJi0 BMICT XJIopodiny Mmari-
ke Ha 10 % B 000X copTiB. 3a BUKOPMCTAHHS XJIOPUAY aMOHIl0 OKpeMo,
Ha nociBax miueHuui copty HoBocmyriasHka, criocTepiraiu ITiaBUAILIEHHS
BMicTy xJopodiny Ha 6,5 % i, 30KpeMa, 3a OOpOOKM caMUM peTapIaH-
ToM — Ha 6,3 % BMIlIe KOHTPOJIHHUX IMOKA3HWKIB, TOMI K Ha iHIIMX
BapiaHTaxX i3 BHECEHHSIM JHOOpPWB IIi MTOKAa3HWUKMW OYyJIM JEIIO HYKYi KOH-
TPOJILHMX, SIK-OT Ha mociBax copty Kuicbka 19. BapTto 3a3HaunTtm, 110
MOKa3HUK BMICTy xJiopodiny B JIMCTKax ImueHuii copty HoBocmyrmsiHka
Yy KOHTpOJIi OyB HUXKYMM, HixK y copTy KuiBcbka 19 i cTaHOBUB BiinoBigHO
44,7 ta 49,2 ym.on. SPAD.

ITonibHa TenaeHLis 30epirajacs ympoaoBX BereTalii. ¥ mpamnople-
BUX JIUCTKAX POCJIMH MIIEHULI 000X COPTiB, 00OpOOJEHUX KOMITO3ULIEID
pPeryyisiTop pocTy + amoHiliHe J00puBO, BMIicT Xxjiopodiny OyB Ha 4,4—
15,2 % O6inpumM y a3y uBiTiHHSA Ta Ha 3,6—18,6 % — MOJOYHOI CTUT-
JIOCTi, BiTHOCHO KOHTPOJIIO.

[Toxka3zHMK BMiCTy XJIopodisy B MparopleBUX JMCTKaxX MIIEHUIIi 03U~
Moi copty HoBocMmyrisiHka y ¢a3sy MOJIOYHOI CTUIJIOCTI 32 OOPOOKM a30T-
HUMHU no0puBamu 0OyB y Mexax 48,4—49,5, a y copry Kuisceka 19 — 53,5
YM. Of., TOMi SK i3 JOZaBaHHSAM PETYJIATOpa POCTY A0 JOOPHUB, 3pOCTaB OO
48,5—51,6 Ta 55,9—58,1 ymoBHux omuHuub SPAD BimnmosimHo. Bwmict
XJ0podisly B JMCTKax POCIMH TiIeHuIi o3umoi copty KwuiBcbka 19 3a
BBy TE 6yB Ha piBHi 51,7 ym.on. SPAD, to6T0 Ha 7,7 % Oinblie, HixX
Y KOHTPOJTi.

BMmicT xiopodiny B KOHTPOJbHUX JUCTKax pocauH copty HoBocmyr-
JIsTHKa OyB Ha piBHi 46,8, a B copty Kuiscbka 19 — 49,0 ym.on. SPAD.

ITinnpanopuesi auctku copty KuiBcbka 19 y a3y Mono4dHOi cTUr-
JIOCTiI Majii BUIIMI BMICT XJIOpOdisly 3a BCiX BUIIB OOpOOKM, Ha BiAMiHY
Bim mmeHuni copry HoBocMyrisHka, A€ 1ed MOKa3HWK OyB Mailke Ha
pPiBHi KOHTpPOJII0O a00 MEHIIMM 3a BCiX iHIIMX BapiaHTiB OOpOOKM, KpiM
BapiaHTa 3 00pOOKOI0 XJIOPMAOM aMOHilo, Ae BiH craHoBUB 48,1 ym.on.,
mo Ha 7,4 % Oinblie, HiXX y KOHTPOI.

3aszHauyMMo, 10 3a BiACYTHOCTiI BUJISITaHHS MOCiBY 3actocyBaHHsI TE
OKpEeMO Ta B IMOEAHAHHI 3 aMOHITHMMU I1OOpMBaMu 30epirajo BMicT (o-
TOCMHTETUYHMX TITMEHTIB Y HIKYKX SIpycax, 30KpeMa JIMCTKAaX TPEThOro
apycy. Y pocauH mieHuni copty Kuiscbka 19 y dazy BBCH 51 B mux
JIMCTKaX 30epiraBcst abo MiATpUMYBaBCSl BMICT XJopodily Ha JOCUTb BU-
COKOMY DiBHi, SIK IUISI LILOTO SIpYyCY, B Mexkax 44,6—45,2 ym.on. SPAD, 1110
Maliike BIBiYi MEepEeBUIIYBaJIO0 KOHTPOJbHI MTOKAa3HWKM y BapiaHTi 6e€3 00-
pobKu.

Ha edexTuBHE BUKOpMCTaHHS a30Ty Ta SIKiCTh 3€pHA iCTOTHO BILIM-
Ba€ cipka. Y TMIIEHMII Ta OUTBIIOCTI iHIIMX KYJBTYP CipKa Bimirpae Bax-
JIMBY POJib Y (poTOCHHTE3i, 30KpeMa CHUHTEe3i Xxjopodiny, OinKiB, 110 Mic-
TATH TPU He3aMiHHI aMiHOKMCJIOTM — METIOHIiH, IIMCTWMH i umcTeid [35].
OKpiM BIUIMBY CipKM Ha BPOXKaMHICTh, 11 BMIiCT y 3€pHi € BaXXJIMBOIO 0O3-
HaKoIO0 gKocTi 3epHa meHuui [36]. Jediuut cipku B CiIbCBKOIOCIIO-
MApCBKUX POCIMHAX OOMEXY€E PICT KyJbTYp, BPOXKAWHICTh Ta SKiCTb MPO-
IYKIIil.

TuroBoio 03HaKo0 JeIIUTY CipKM € 3HIKEHHST BMICTY XJI0podiny B
MOJIOAMX JIUCTKaxX. Tak, y Jociigax Ha BamHIKOBO-KaMm’ STHUCTOMY TPYHTI

ISSN 2308-7099 (print), 2786-6874 (online). Dizioaozin pocaun i cenemuxa. 2024. T. 56. Ne 6 535



JLM. MUXAJIbCbKA, T.I. MAKOBEMYYK, B.O. TPETSAKOB Ta in.

PO3pi3HSIM BapiaHTU yIOOpEHUX CipKOIO Ta HEyIOOpeHUX MOCTIIHUX
ningHok. Ha cramii kosociHHSI BMIicT xjopodily B JIMCTKax MIIEHMIT
ITIBUIIYBABCS 3a Pi3HUX BapiaHTIB BHECEHHs cipku Ha 42—54 %, B yMo-
Bax 2004 p., a B 2005 p. — Ha 14—26 %. 3 eneMeHTIB CTPYKTypH BpOXaro
BaXJIMBE 3HAYEHHS MAIOTh KUTBKICTh MPOAYKTUBHUX CTEOEI, KUJIBKICTh 3€-
peH y koioci Ta Maca 1000 3epeH, sIKi Oe3ImocepeIHbO BIDIMBAJIN Ha BPO-
KamHicTh [37, 38].

[leBHy posb y oTtocuHTe3i Takox Bimirpae i ximop (Cl), y KOHLIEHT-
palisix xapakTepHHuX IST MikpoeneMeHTiB [39]. XiIop — BaXIuBUil ene-
MEHT KMBJICHHS, Ae(DIlUT JKOTr0 3HWXYE MPOAYKTUBHICTh POCIUH. XJIOp
HEOOXiTHUI B OCMOTHUYHIN PETryysilii, peryJsilii MpoAUXOBOI MPOBIAHOCTI,
YTBOPEHHI KMCHIO V¥ (DOTOCMHTE31, CTIMKOCTI 10 XBOpPOO i TOJIECPAHTHOCTI
0 cTpeciB. 3a BMHSTKOM JESIKUX BUAIB POCIMH, CepeaHi KOHIEHTpallil
XJIOPY B pOCAMHAX 3HaXomsAThbcs B Mexkax 2—20 1/kr cyxoi peyoBuHu. Cy-
yacHa MpakTUKa CKOPOUYEHHSI BHECEHHSI JOOpUB, OOMEXEHHSI BHECEHHS
xJiopuay Kajio okpemo Ta y ckinami NPK, moxe mocuwnutn gedimut Cl,
0COOJIMBO Ha JIETKWX INIIAHUX I'PYHTAX i3 HU3bKWMM BMiCTOM OpraHidHOI
PEYOBMHU Ta BUCOKMMU PiBHSIMU MPOMHUBHOIO pexXxumMy. TakuM UMHOM,
TMO3aKOPEHEBE 3aCTOCYBaHHS XJIOPUIY aMOHII0 BaXKJIMBE IS KWUBJICHHS
POCIIMH YIIPOIOBX BereTallii, a TAKOX Ma€ 3HA4YCHHS IJIsI KOHTpOmo (i-
3i0JIOTIYHUX TISMUACTOCTEN JIUCTKIB i MiABUILEHHS MPOAYKTUBHOCTI ITOCi-
BiB 3¢pHOBHMX KOJIOCOBUX KyJIbTYp [40].

Otxe, aMOHiliHi MOOpMBa, A0 CKJAAy SIKMX BXOHATh CYabMaTh 4u
XJIOPUIW Y TOEOHAHHI 3 PETYISATOPOM POCTY MiABUIIYBUIM BMICT XJIO-
podiny B AMCTKaX MIIEHUII O3MMOI, 0COOJUBO y (ha3y BUXOLY B TPYOKy
Ta MOJIOYHOI CTHUIJIOCTi, TOAOBXYIOUM TaKMM YMHOM (PYHKIIOHYBaHHS
(pOTOCHHTETMYHOTO amapaTy JIMCTKIB, IO Kpallle ITPOSIBIISTIOCS Y OijIbII
HOBOTO 1 MpoAyKTUBHOTO copty KwuiBchka 19.

Bcranosneno, mo nmokasHuku NDVI mmenuni ozumoi copty Kuis-
ceka 19 y mepion BBCH 51—59 3naxomwmmch y mexax 0,78—0,81, a B
copty HoBocmyrnshka BapiroBaim Big 0,77 mo 0,82 (tabi. 4). HaiBummit
BMICT XxJ10po(ily Ta aKTMBHICTh (DOTOCMHTETUYHMX IIPOLIECIiB Bim3HAYaIN
Ha TociBax MIIeHuII o3uMoi copty HoBocMmyrsHka, 3i 3HaueHHIM NDVI
0,82, 3a 0OpoOKM pocaUH CyJIb(aTOM aMOHIIO Ta 3 JOJaBaHHSIM y pPo0O-
yuii po3unH perynsitopa pocty TE, mo Ha 5,1 % Bullle KOHTPOJIBHUX TTO-
Ka3HUKIiB, TOIi SIK Ha TiociBax mmeHuii KuiBchka 19 3 aHajaoriyHoo o0-
pobkoto 3HaueHHs1 NDVI 3naxomunnce Ha piBHi 0,79 Ta He pisHWIMCS
MiX BapiaHTaMH, BiIMiHHOCTI OyJaM y MeXax IoxuOku. BeretauifiHuii iH-
JIEKC POCJIVH MIIEHUIII 03UMOI 000X COPTIB 3a 0OPOOKM XJIOPUIOM aMOHIIO0
cranoBuB 0,81, 110 CBITYNTH PO XOPOIINI PO3BUTOK ITOCIBIB 3a ITOCUJICH-
Hs1 3a0e3Me4YeHHsT POCIMH a30ToM. AHasoriynuii pesyiabstaT (0,81) oTpu-
MaHo Ha nociBax copty KwuiBcbka 19 3a 00pobku pociuH TE. 36inbiieH-
HS iHAEKCY, iMOBipHO, MOB’sI3aHE 3i 3pOCTAaHHSM BMICTy Xjopodimy Ha
OIVHMIIIO TUIONII i/ab0 00’eMy TKaHMHM JucTKa [41]. 3pocTaHHS BMiCTy
XJ0podily MOXe IMO3UTUBHO BIUIMBATU Ha BpoOXaill 4epe3 30iIbLICHHS
iHTeHCHBHOCTI (DOTOCUHTE3Y POCIMH Tif yac Beretalii. HeobximHoo ymo-
BOIO OTPMMaHHSI BUCOKOI YPOXXAWHOCTI ITOCiBiB 36pHOBUX KYJBTYP € MaK-
CUMAaJIbHE 30€pEeXXEHHS aCUMUISLIIHOI TTOBEPXHi JIMCTKA TS TTOAOBXKEHHS
TepMiHy AaKTUBHOCTI (PoTocMHTEeTUYHMX TpoueciB. Huokui 3HaveHHS
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TABJIHIIA 4. Bnaue azomuux 0o6pus i mpunexcanar-emuay na NDVI (ym. 00.) nocisie nuwenuyi osumoi copmie Hoeocmyeasnxa i Kuiscora 19 (2023 p.)

Kuiscpka 19

VpoxaifHicTh, 1I/Ta

NDVI

| BBCH 75-80

BBCH 61

HopocMmyragaka

VpoxaifHicTh, 1I/Ta

NDVI

BBCH 75-80

BBCH 61

Bapiant

109,07

0,45+0,03"

108,0° 0,78+0,02¢

0,28+0,05"

0,76+0,02¢

Kourpom

110,5"

0,51+0,02°

117,5 0,79+0,02°

0,37+0,07°

0,82+0,02¢

Cymbar amomnilo, 1,0 kr/ra

114,5°

0,50+0,02°

115,00 0,80+0,02¢

0,39+0,07

0,80+0,02¢

Xmopun amowilo, 1,0 Kr/ra

115,00
116,0%

0,47+0,02¢

111,00 0,80+0,01*

0,314+0,02¢

0,79+0,03*

Mogayc, 0,6 1/ra

0,55+0,02°

118,0° 0,79+0,02°

0,44+0,03"

0,82+0,02¢

Cymsdar amomnito, 1,0 kr/ra + mommye, 0,6 j1/Ta

118,0°

0,53+0,02°

113,5° 0,79+0,02°

0,41+0,05%

0,79+0,03*

Xiopug amonio, 1,0 xr/ra + mopayc, 0,6 a/ra

HIPO,OS

2.4

2.5

NDVI, Maiixke Ha piBHi KOHTPOJIb-
HMX NOKa3HUKIB, a00 A0 MEHI,
Big3HayaJiM 3a BapiaHTiB OOPOOKU
xsiopugoM aMmoHito 3 TE. TlopiBHsSHO
3 kourtpoireM (NDVI 0,78, Bpo-
xKamtaicth 108—109 11/ra) 3acrocy-
BaHHA TE mimBuiyBaJio BpOXaliHICTb
3epHa Ha 2,8—5,5 %, mo migTBepa-
KYEThCSI pe3yJbTaTaMM JIOCTiIKEeHb
iHIIMX aBTOpiB [42].

Coni aMOHil0 y KOMIIO3MILISIX 3
perapaaHToM, SIK Cyabdar, Tak i XJIo-
puA, CHOPUSJIM MiABUILEHHIO PiBHIB
NDVI Ta 1OIOBXEHHIO BereTallil.
Binomo, 1110 TTo3aKOpeHeBEe BHECEHHS
AQ30THUX MOOpPWB Yy APYTii ITOJOBMHI
BereTallii MIIeHUIli 03MMOiI € edeK-
TUBHUM METOJOM ISl TTOKpallgHHS
BUITOBHEHOCTI 3€pHa Ta MOM’SIKILIEH-
Ha cTpecy Bim mocyxu. Ilokazano
[43], w0 peryasaTopHi epeKTH pi3HUX
bopm nozakopenesoro asoty [NO,~,
NH,* ta CO(NH,),] Ha BuMOBHe-
HiCTh 3€pHa MIIEHUII B YMOBax
nocyxu pizHuiaucs. IlozakopeHeBe
BHeceHHsa NH,"-N nowmitHo mnono-
BXKyBaJIO TI€pioJ, BUIIOBHEHHS 3epHa.
ITozakopenese BHecenHsa CO(NH,),
ta NO;7-N Majo npoTWiexHy milo
1IOAO TOJOBXEHHSI BereTallii: mpu-
CKOpIOBAJIO IIBUAKICTb Iepeoiry
nepiony HaJIMBAHHS 3€pHA Ta pery-
JIIOBAJIO PiBHI aOCLUM30BOI KUCJIOTHU
(ABA), z-pubosuny (ZR) Ta erniieHy
(ETH) B 3epni muieHuii. AHami3
E€KCIIpecil TEeHiB MoKa3aB, 1o
CO(NH.z)2 i NO3—-N ninl?.nmy}oTb
peryJisiiiilo aKTMBHOCTI TeHiB, 3ajy-
YEHMX JI0 1UISIXY TTePEeTBOPEHHS 1IyK-
po3u B KpoXMmaJjib, CIPUSIOUN PEMO-
Oimizalii BYIJIEBOMIB 1 CHHTE3y
Kpoxmaso B 3¢pHi. Kpim Toro, akTus-
Hicth cynepokcuaavcmytasu (COJ),
nepokcuaaszu (ITOJ1) Ta xaramasu
(KAT) 3pocrana, Tomi $IK BMIiCT Ma-
JIoHoBoro mianpaeriny (MJIA) 3Hu-
>KyBaBCS 3a M03aKOPEHEBOIO BHECEH-
H1 NH," aszory. Takum 4mHOM,
BHeceHHd NH,"-N nokpawmio ak-
TUBHICTb AHTHUOKCUAAHTHOI ¢ep-
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MEHTATUBHOI CHCTEMM i 3aTpUMaJIO TPAaHCIIOPTYBaHHSI (POTOACUMIJISITIB.
Ha nporusary, nosakoperese BHeceHHss NO,~-N i CO(NH,), migsuiry-
BaJIO MOMIMHAJIBHY 3JaTHICTh i 3MEHIIYBAJIO CTPECOBMI BIUIMB IOCYXH Ha
meHuio [43].

B ocraHHIX DOCTIMKXEHHSX TaKOX MiATBEPIXKEHO POJb MO3aKOpeHe-
BOTO BHECEHHSI a30THUX JOOpUB Ha (POTOCMHTETUYHY aKTUBHICTh Ta IPO-
IYKTUBHICTb TIOCiBiB TeHwMIli. Ilo3akopeHeBe ITKUBICHHS ITIICHUII
03MMOI 3a0e3MeYnsIo cepeHiil mpupicT BpoxkaHocTi Bix 450 no 765 xr/ra
Ta MMOKa3HUKM SKOCTI 3 BMicToM Ounka Bim 11,5 mo 12,6 %, KIeWKOBUHUA
Bim 21,5 no 24,0 % ta BereraruBHUM iHAekcoM Bim 29,0 mo 39,0 %, a ma-
ca 1000 3epeH cranoBmia Big 48,0 mo 50,5 r [44].

HajiBuiny BpoxaiiHicTh MIIEHUIII 03MMOI copTy HoBocMyTiisiHKa OT-
pMMaHO Ha BapiaHTax 3 0OpoOKOI0 pocavH cyiabdaToMm amoHiw, 1,0 Kr/ra
ta 3 TE, — 117,5—118,0 1u/ra, BignosigHo, mo Ha 8,8—9.2 % (+9,5—10
1/ra) Oinblie, HiXK y KoHTpoii. [Ipupict ypokaro BimOyBaBcsI 3aBOSIKHA aK-
TUBHINM BereTallil ITOCiBiB BHACTIIOK 30iJIbIIEHHS BMICTy XJIOpO(iLIy B JIM-
CTKax Ta MOJOBXEHHS TePMiHy Nepe0iry (poTOCMHTETUYHNX ITPOIIECiB (pr-
CYHOK), IO OyJIO MOKA3aHO TaKOX y HaIIMX ITOMEPEeIHIX ITOCIiIKEeHHSIX
[12], i 3a0e3meueHHST POCIMH a30TOM, ITOPIBHSIHO 3 KOHTPOJILHMM BapiaH-
TOM. YNOBiUJIBHEHE CTapiHHSI YMOXJIMBIIIOE Kpallle 3aCBOEHHS BYIJICBOIIB
i, IK Hacaimok, popMyBaHHS BuIMX BpoxaiB [45]. ¥V copty KuiBcbka 19
3a aHAJIOTIYHOI 0OPOOKM MOKA3HWKM Oy Ha PiBHI KOHTPOJBHUX, TOOTO
110,0—110,5 1/ra BimmoBimHO. YpoxKaliHICTh MiIeHUI 03uMoi copty Ku-
iBcbka 19 3a 00pooku pociuH TE cranowma 115,0 1/ra, mo Ha 5,5 %
(6,0 11/ra) Ginblie, HixX y KOHTpoJi. CtumMymoBanbuuii BrutuB TE Ha 3po-
CTaHHS BMICTy XJI0poQiiay, IoKpaiieHHs (OTOCMHTETUYHOI 3MaTHOCTI M
e(PeKTUBHOCTI (POTOCHHTE3y JMCTKIB, iHTEHCHBHICTh a30THOTO OOMiHY,
PO3BUTOK KOPEHEBOI CHUCTEMHM TOLIO OyJIO OOTPYHTOBAHO pe3yJibTaTaMM
JIOCTiIKeHb 6aratbox BUeHUX [41, 46, 47].

ITozakopeHeBi 00poOKy pociauH miueHuli coptiB Kuiscbka 19 ta Ho-
BOCMYIJISTHKA a30THUMM TOOpMBaMH, 30KpeMa XJIOPUIOM aMOHIl0 CIpusi-

KonTpob Cynbdat amonito + TE

IMonoBXeHHs BereTalii MiIeHUIi 03UMoi copTy HoBocMyrjisiHKa 3a BIUIMBY TpUHeKcamnak-
eTWJIy Ta aMOHiliHoro azoty (2024 p.)
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JIM IPUPOCTY BpoxkaiHocTi Ha 5,5 % (+5,5 n/ra) i 6,5 % (+7,0 1/ra)
BiAMOBiAHO, IIOAO KOHTPOJIIO.

CynbpdaT aMOHiI0 BHECEHHI TT03aKOPSHEBO Ha ITOCiBax MIMEHUIII 031~
Moi copty KuiBchka 19 cipuss 36inbienHio macu 1000 3epen Ha 20,7 %
(+9,9 1), Tomi K y copty HoBOCMYyTIISTHKA MOKA3HMKHM 3aJIAIIATIACh Y ME-
’Kax KoHTpoJio. O0pobka pocauH mieHuli o3umoi copty KwuiBchka 19
XJIOPMJIOM aMOHIiIO TT03aKOpeHeBO crpusiia npupocty Macu 1000 3epeH Ha
21,7 % (+10,4 1), a y copry HoBocmyrisitnka — Ha 13 % (+5,7 1) Buiie
KOHTPOJIbHUX MOKAa3HUWKiB. 3aCTOCYBAaHHSI KOMITO3MIIil XJIOpKUI aMOHilo +
TE y copty Kuiscbka 19 36inbmysano macy 1000 3epen Ha 15,2 % (+7,3 1),
Toli IK Yy HOBOCMYIISIHKY 11€¥ MOKa3HUK OYB Maiike Ha piBHI KOHTPOJIIO
(Tabm. 5).

[HribGiTOpM pOCTY BIUIMBAIOTh Ha KiJbKicTh i Macy 1000 3epeH y KO-
JIOCi Ta Ha MPOAYKTUBHICTb 36PHOBUX KOJOCOBUX KyabTyp [20, 48—51].

BukopucTaHHSI peryiasgTopa pPOCTY Ha POCIMHAX MIICHUI O3WMOI1
000x copris, y ¢azy BBCH 37 ciipustiio 36inpmensao macu 1000 3epeH Ha
4,6—5,9 % (+2,0—2,8 1) BiTHOCHO KOHTpOJII0. 3a 0O6pOOKHM MOCIBiB MIlIe-
HuULi o3uMoi coptiB HoBocmyriistHka Ta KuiBcbka 19 perapgaHToOM y KOM-
MO3Ullil 3 CyIb(PaTOM aMOHIil0 CIOCTEpiraJii TMO3WTMBHUI BIUIMB ILOAO
36ipmeHHss Macu 1000 3epen Ha 5,6—21,0 % (+2,4—10,0 r) BignoBigHO,
TMOPiBHSIHO 3 KOHTPOJIBHUM BapiaHTOM 0€3 00pOOKMU.

VY ce3oni 2023/2024 p., konu y da3y HaJIWMBAHHS i JOCTUTAHHS 3epHA
CroCTepiraJii Mmepiog 3 BUCOKMMHU TeMIIEpaTypHUMM pEeXUMaMM i
BiACYTHICTIO IOCTaTHbBOI KiJILKOCTi omnazniB, 3actocyBaHHs TE okpemo Ta y
MOEMHAHHI 3 a30THMMM JOOpMBAaMM Ha MOCiBaxX IMLIEHMII O3MMOI y a3y
BBCH 37 He noka3zaiio 30inbieHHst macu 1000 3epeH, BoHa Oysa Ha piBHi
KOHTPOJBHMX TTOKa3HMKIB a00 IeIl0 MEHIIOIO.

ITozakopeHeBi 00poOKM pOCIMH TeHMI copTy HoBocMyrisHka
a30THUMM JOOpMBaMM, 30KpeMa CyiIb(paToM aMOHII0 i XJIOPUIOM aMOHIIO
OKpEMO, CIIPUSUIO TIPUPOCTY BpokaiiHOCTI Ha 21,8 % I110m0 KOHTPOITIO
(Tabi. 6).

YpoxaliHicTh MIIEHUI 03MMOI copty HoBocMyrisiHKa 3a 0OpoOKM
TE ninBuinyBanachk Ha 3,4 %, 1110 B MexXax MOXMOKu, a B copTy KuiBcbka
19 3meHIyBanach Ha 8,4 %, KiJIbKIiCTh 3epeH 3 KoJjioca 301IbLIyBaiacs mpu
oMy Ha 5,4—30,9 % BiZHOCHO KOHTPOJIIO.

Bukopucranug TE y kommno3suliii 3 cysb(haTroM aMOHil0 Ha TIIEHUII
o3umMmiit copriB KuiBchka 19 i HoBocMyTsIHKa CIIPUSUIO 3POCTaHHIO BPO-
xaitHocti Ha 5,2—23,0 % (+5,0—20,0 11/Ta) TOPiBHSHO 3 KOHTPOJIEM, 3a-
BASIKM 30UIbLIEHHIO KIJIBKOCTI Ta MacH 3€peH 3 KOJIoca.

IToka3zHMKM SIKOCTi BU3HAYaIM ITOJIbOBUM aHamizaropoM GrainSense
Analyzer 21002037 (®innstHaisn), sIKMi 1a€ 3MOTY ONIEPAaTUBHO BU3HAYUTH
BiAMiHHOCTiI JOCIiAHMX BapiaHTIiB BiZHOCHO KoHTpoawo. Huszka mnoxkas-
HUKiB, 30Kpe€Ma BMICT OiJika Ta KJIIEHKOBMHW, MOXYTh OyTM NEIIO 3aHU-
>KeHi yIpoJOBX MEPIIMX OJHOTO—TPbOX POKIB IEpioAy BIOCKOHAJEHHS
pedepeHTHOI 0a3m gaHux. Pe3ynmbTaTé HAIIOTO MOCIIIKEHHS ITOKA3yIOTh,
IO CEePEOHIN BMIiCT KJIEMKOBWHM B 3€pHI IMILIEHUII 03MMOI copTiB HoBo-
cmyrisgHka i KuiBebka 19 cranosuB Big 26,00 mo 27,50 % 3aiexXHO Bin
BapiaHTa 00pOOKM POCIMH (XJIOPUIOM UM CYJIb(HATOM aMOHIIO), IMOPiBHSI-
HO 3 KOHTpoJIbHMMHM BapiaHtamu (24,50—25,50 % BimmosigHo). IloBino-
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misiocss [4], 1o 30UTBIIEHHST HOPM a30THUX MOOpMB 3abe3redyBalio
3HAYHE ITiIBUILICHHS IMTOKA3HMKIB SIKOCTi 3e¢pHa IIICHMIII 03MMOi. 3a pe-
3yJAbTaTaMM HaIIWX AOCHIMIKEHb BMICT OiKa B 3€pHi IIEHMIII O3UMOIL
3MiHIOBaBCS B cepeaHboMy Bim 12,59 mo 13,24 % 3aneXxHO Bim BUKOPHC-
TaHMX a30THUX JOOpWB (IWB. TaOII. 5).

3acTocyBaHHS MO3aKOPEHEBO CYIb(haTy aMOHII0 Ha MOCiBaxX ITIIEHMIII
o3umoi copty KwuiBchbka 19 crnpusiio 30iUIbIIEHHIO BMICTy Oika a0
13,24 %, a xueiikoBunu — 27,50 %. JlomaBaHHS OO BKa3aHOI PEYOBUHU
TE 3anuimano sKiCHi MOKa3HWKM 3€pHA Maiike Ha pPiBHi KOHTPOJIbHUX.
36iIbIIEHHSI BMICTY KIIEMKOBMHM 10 27,0 % Ta He3HayHe MiABUILECHHS
Oinka B 3epHi, sike Oyso Ha piBHI 12,99 %, 1110 B MexXax MOXMOKHM, CITOC-
Tepiranoch i y copty HoBoCMyIJIsSIHKA, 32 3aCTOCYBAaHHSI KOMITO3ULIi1 CYJIb-
¢ar amonito + TE. 3epHo mmeHui copty HoBocmyriisiHka B KOHTPOJIb-
HOMY BapiaHTi MaJlo BMicT Oijika Ha piBHi 12,48 %, kneiikosunu 24,50 %,
Tomi 5K 3epHO copty KuiBcbka 19 — 12,53 % i 25,50 %, BinmoBigHoO (TabJ1.
5). ¥V BapiaHTax i3 IMIBUIIEHNMM BMIiCTOM OijKa Ta KJIEHMKOBMHM B 3€pHI
Bil3HAYaIM HE3HAYHE 3HWXKEHHS BMICTY BYIJIEBOMIB i XWpiB, TOOTO Mari-
>K€ Ha piBHi KOHTPOJbHUX IMTOKA3HUKIB ab0 IEII0 HUXYHUX.

ITimenunsa o3uma 3a 06podku TE okpemo Mana aemo HuXd4i, abo B
MeXXaxX KOHTPOJII0, TOKA3HUKM BMICTy Oiika B 3€pHi 000X COPTIB.

3acTocyBaHHSI a30THMX JOOPUB TaKOX BILIMBAJIO Ha BMICT Kpoxma-
JII0, TIpOTe 1ieid TMOKa3HMK [EeII0 3MEHIIyBaBcsl 3a OO0poOKM PpOCIMH
aMOHITHMMM J00pMBaMM abo0 y MOEMHAHHI iX i3 perynsitopoM pocty. Ce-
peIHiil BMiCT ByIJIeBOAiB cTaHOBUB 85,49—85,86 % 3anexHo Bim 3acTocy-
BaHHSI aMOHIMHOTO JOOpHBa Ta COPTY IMIIEHUII 03UMOi. BMicT XupiB y
3epHi copry KuiBchbka 19 3a 3acTocyBaHHS a30Ty I103aKOPEHEBO OyB JIEIIO
MeHmM (1,29—1,31 %), Hix y kontpomni (1,48 %), Toxi sIK y 3epHi Iiire-
Huli copty HoBocMyTisgHKa cepelHi MOKa3HUKW BMICTY KUPY 3HAXOIW-
JIMCh B MeXXax KOHTPOJBHUX ITOKa3HWKIB. Crocrepiraan oOepHEHY 3a-
JIEXKHICTh MiXK BMICTOM OiJiIka Ta KpOXMaJIO i XXMpiB y 3€pHi: KiJIbKiCTh
BYIJICBOMIB Ta XXMPIiB JAECIIO 3HMKYBajacs 3a 30UIbIICHHS BMICTy OiTKa.

BcTaHOBIIEHO, 10 CEpemHili BMICT KIEMKOBUHM B 3€pHiI MIICHUIL
3HaXOAMBCS Ha piBHI 23,5—35,5 % 3aiexXxHo BiJ COPTy Ta BapiaHTa 00po6-
KM pocanH. 3aCTOCYBaHHS MO3aKOPEHEBOI OOPOOKM Ha IIOCiBax ITIICHMIII
o3uMoi copty HoBocMyrisiHKa, Hampukiam, cyab¢haroM aMOHiI0 30ibIIry-
BaJI0O BMICT OijiKa TMOPIiBHIHO 3 KOHTpOJeM, sKUii craHoBuB 14,39 %,
kieiikopunun — Ha piBHi 30,0 % (tabmn. 7). JlomaBaHHSA 1O cyiabdaTy
aMmoHitlo TE crpusuio MOJMIIEHHIO SKOCTI 3€pHA IIOTO COPTY 3aBASKHU
30iIBIIEHHIO B HHOMY BMICTy OiJika i1 KieiikoBunu 1o 14,69 % (+3.,8, %)
ta 30,75 % (+9,0 %) BianoBigHO, TOAI K Yy 3€pHi IIIEHULI COPTY
KwuiBcbka 19 maHi mokasHuku 30iablnyBaauch 10 14,30 % (+2,46 %) i
29,67 % (+5,67 %) BigmoBigHO, BHIle KOHTpomo. KoMmosuiiis xiaopun
amoHiio + TE y copry KwuiBcrka 19 3abe3reuyBaja ITiIBUILIEHHS BMICTY
6inka B 3epHi Ha 4,9 % (16,76 %), xneiikoBuuu — Ha 11,5 % (35,5 %), B
copty HoBocmyrnmsnka — Ha 4,1 % (15,0 %) ta 9,75 % (31,5 %)
BiIIIOBiMHO, TTOPIBHSIHO 3 KOHTPOJBLHUM BapiaHTOM 0e3 00poOku. 3acTo-
CYBaHHS JIMIIIE aMOHIHOTO JOOpMBa XJIOPUAY aMOHIIO Ha IOCiBax IMIIe-
Huii coptiB HoBocmyrisinka ta KwuiBchbka 19 cnpusiio MiaBUILEHHIO
BMicTy Oinika Ha 0,65—2,8 %, kaeiikoBuHu — Ha 1,75—6,5 % nopiBHSIHO
3 KOHTpoJieM. BapTo 3a3HaynMTH, 110 BMICT OijlKa B 3€pHi MIIECHUIlI COPTY
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® HoBocMmyriisiHKa B KOHTPOJILHOMY
§; 2 T 88 5 = E BapiaHTi OyB Ha piBHi Maiixe
v 10,9 %, xneiikounu — 21,75 %,
g TOOi $SK Yy 3epHi copTy ‘KI/I'I‘B?I)Ka
R 2 EakE&hys 19 — 11,84 % i 24,00 %' BIIMIOBITHO
s = g 9 3 9 g ~ (Tabur. 7‘). Y BapiaHTax i3 TinBuILe-
Q A HUM BMicTOM 0ijika Ta KJI€HKOBUHU
§ 2 e B 3€pHi, K i B IONEpPeaHbOMY Ce-
3 = % g § § i § E ﬁ 3 30Hi, TAKOX Bif3HA4YaJIX TIEBHE 3HU-
E|gE 8 ® o & s " JKEHHS BMICTY BYITIEBOIB 1 XKUPIB.
2 | ITmenunsa osuma coptiB KwuiBchka
E i $3 3% % ,@“ % 19 Ta .HOBOCMYTJTHHKEI‘ 3a 00poOKHU
£ 8| d @ F AT F S TE wmictuna B 3epHi Ha 1,41—
§ @ 3,44 % OGinblie OiIKa, KIEHKOBU-
s = HU — Manike Ha 3,3—8,3 %
§ Eﬁ“ 'ﬁ f § § ﬁ § 8 BiTIOBIAHO, TMOPiBHSIHO 3 KOHTPO-
N é? oo e e neM 6e3 06poOKu.
BE icrm, we e 14 % Sirea
§ ) % E E “:5 €7 E 28 % KIEMKOBUHM HAJIEXKUTh [0
S g rpyrmi A 1 Kjacy SIKOCTi, TOHi SIK 1O
3 = rpynu A 2 Kjacy — 3 BMICTOM Oijlka
§ §§ £ 328 § g 32 3 12,5 % i xueiikounu 23,0 %,
s g % o o0 o o0 o0 sritno 3  BuMmoramu JCTY
T EFR 3768:2019 [52]. TakuM 9MHOM, 3ep-
§ E Ei RN N N HO IIUEHULI O3MMOi 3 BMIiCTOM
/8 E E SS9 $Id 6inka rmoHan 14 % (14,%—14:7 %) i
3|8 (15,0—16,7 %) Ta cupoi KJIeHKOBH-
5 Tlw | L oL L L L Hu moHan 28 % (29,6—30,7 %) i
g 2= 4 i ] g 5 (31,5—35,5 %), sKe 3a SKiCTIO
S 2" - " - - - Bimmosimae rpymi A 1 kimacy, orpu-
e = MaHO 3a  OOpoOKM  pOCIMH
:;“ %; E% %2 5% % oa aMOHiﬁHI/IMI/I ILO6pI/I]‘BaMI/I y T1o-
>§< g S D82 £ € < €IHaHHi 3 TE Yy COPTIB HOBO'CMYT-
5 = ngHka i KuiBcska 19. BMmicr 61J1Kag
g £ s 3epHi meHuli copty KuiBcbka 1
N o B 32 0OpPOOKM pOCIMH Cyab(aTtoMm
S = s AMOHIIO | XJIOPMIOM aMOHIl0 OKpe-
S 2 % Mo ctaHoBuB 13,8 i 14,6 %, xueii-
g é[ éf koBuHM — 28,8 i 30,5 %, nopiBHsI-
N 5 } - HO 3 KOHTpoJieM. Y 3epHi COpTy
3;; § = % E % HoBocmyrisiHka 3a 06poOKM mOCi-
s =2 g Z s 2 BiB Cy.l'[mbaT(?M aMOHIIO BMICT 61n1fa
: - ST = OyB Ha piBHi Mmaiixe 14,4 %, kieii-
< 2 g = 2 £ koBHU — 30,0 %, Tomi 4K 3a BUKO-
o . 2 s 2 : PUCTAHHS XJIOpUIY AMOHIIO BMiCT
§ s g = ¢ g - Oinka i KJIeHKOBUHM 6ym'/1 JIeio
2 5 E = % g 2 < Hkunmu (11,51 23,5 %, Binnosin-
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HO, A 2 xyac). 3a JaHMMM HAIOTO JOCIIIKEHHSI HAWBUIIWIT BMIiCT OiJIKa
i KJIEMKOBMHM MIIEHMIII M’SIKOI 03MMOI CITOCTepiraBcs IpU 3aCTOCYBaHHi
KOMOiHallii aMOHIHNAX MOOpPWB i3 JOMABAHHSM pETapHAaHTY.

Takum ymHOM, ToO3aKopeHeBa 00poOKa a30THMMHU AOOpPMBAMHU, aMO-
HIMHMMM 30KpeMa, Ta Yy KOMITO3MLIisX 3 peTapgaHToM TE kiacy mukio-
TeKCaHIiOHiB MoxXe OyTM BUKOpMUCTaHa ISl TOAOBXKEHHS Bererallii (stay-
green) i BiANOBiAHOrO MiABMILEHHS MPOAYKTUBHOCTI IILIEHUIII O3UMOI1 3a
0OMEXEeHMX PiBHIB MiHEPAJIBHOTO XXMBJICHHS, a TaKOX IS TTOKPAIIECHHS
SIKOCTi 3epHa. BuzHayeHHs1 moka3HukiB NDVI nociBy ga€e 3Mory BCTaHO-
BUTHU BiIMiHHOCTi y PO3BUTKY POCJIHH 3a [ii MO3aKOPEHEBOIO BHECECHHS
IOOPUB 3 peTapAaHTOM, BUBHAYMTH €(PEeKTUBHICTh arpOTEeXHOJOTIYHUX 3a-
XO[IiB i IIPOTHO3YBaTH PiBHiI YPOXKAWMHOCTI IMIIEHUIII O3WUMOI.
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THE EFFECT OF AMMONIUM AND TRINEXAPAC-ETHYL ON THE
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In wheat crops, lodging control and nitrogen supply to plants during the growing season are
components of productivity formation. In the field conditions of 2023—2024, the effect of
ammonium in the form of sulfate and chloride and the retardant trinexapac-ethyl (TE) on
the photosynthetic apparatus and productivity of winter wheat (7riticum aestivum L.) vari-
eties Novosmuglianka and Kyivska 19 was determined. The plants were treated once in the
stage of BBCH 37. Under the foliar treatment of winter wheat crops with ammonium fer-
tilizers + TE in the flag leaves of Novosmuglyanka and Kyivska 19 varieties in the booting,
the chlorophyll content increased by 7.1—9.9 %, to 47.9—54.1 conventional units of SPAD.
A similar trend was observed during further observations during the growing season: in the
flag leaves of wheat plants of both varieties treated with the composition of retardant +
ammonium fertilizer, the chlorophyll content was 4.4—15.2 % higher in the flowering stage
and 3.6—18.6 % higher in the milky ripeness stage compared to the control. In the absence
of crop lodging, the use of TE separately and in combination with ammonium fertilizers pre-
served the content of photosynthetic pigments in the lower tiers, in particular, in the leaves
of the 3rd tier. In plants of wheat variety Kyivska 19, in the stage BBCNSI, these leaves
retained the chlorophyll content in the range of 44.6—45.2 units SPAD, which was almost
twice higher than that of the untreated variant. It was found that the NDVI of Kyivska 19
crops was in the range of 0.78—0.81 during the period of BBCH 51—59, and Novo-
smuglyanka — 0.77—0.82. The highest level of NDVI 0.82 was observed in Novosmuglyanka
variety under treatment with ammonium sulfate + TE, which corresponded to a yield of
117.5—118.0 c¢/ha (8.8—9.2 % more than in the control). The use of ammonium sulfate
increased the weight of 1000 grains by 20.7 % (+9.9 g) in winter wheat of Kyivska 19 vari-
ety, while in Novosmuglianka variety the index remained at the level of the control. In 2023,
the treatment of Kyivska 19 wheat with ammonium chloride + TE contributed to an increase
in the weight of 1000 grains by 15.2 % (+7.3 g); with ammonium chloride — by 21.7 %
(+10.4 g), in Novosmuglianka — by 13 % (+5.7 g) compared to the untreated control. The
use of TE in a composition with ammonium sulfate in 2024 on winter wheat varieties
Kyivska 19 and Novosmuglianka contributed to an increase in yield by 5.2—23.0 % (+5.0—
20.0 c/ha) compared to the control, due to an increase in the number and weight of grains
per ear. Protein content in winter wheat grain was at the level of 12.59—13.24 %, gluten
content was 26.00—27.50 %, depending on the nitrogen fertilizers used, while in 2024 these
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indices were 14.30—16.76 % and 23.5—35.5 %, respectively, depending on the variety and
plant treatment. In variants with a high content of protein and gluten in the grain, as in the
previous season, a certain decrease in the content of carbohydrates and fats was also noted.
Thus, foliar treatment with ammonium nitrogen fertilizers and in compositions with TE can
be used to extend the vegetation/stay-green and increase the productivity of winter wheat at
limited levels of mineral nutrition, as well as to improve grain quality.

Key words: Triticum aestivum L., ammonium foliar nutrition, ammonium sulfate, ammoni-
um chloride, trinexapac-ethyl, SPAD index, NDVI, productivity.
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