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YV mapxemuneosomy 2022 p. yinu Ha 3epro 8 YKpaini 3HUNCYBATUCS BHACTAIOOK ONOKYBAHHSI
nopmie ma obmedxnceHoi Mmodxcaugocmi 0asi ekcnopmy. I3 3annanoeanozo 06°emy KyKypyo3u
excnopmyeanu mavxce Ha 20% menwe. I[Ipobremu 3 ekcnopmom Cymmeso 3HUUIU YIHY HA
KYKypyo3y. Biokpumms ma npoooeicenus 0ii «3epH08020» Kopuoopy cmadinizysanu eKcnopmui
yinu. Hamomicms éHympiwins eapmicms KyKypyo3u, ska, Hanpuxiao, y 2021 p. 6yra o0HopioHow 6
Ykpaini, 6 cezoni 2022 p. mana wiupokuti dianasoH.

Kpim moco, cymmeeo 3pocau y yini HaAcimHA, 3acoOu 3axucmy poCiuH ma O0coOaU8o
MiHepanbHi 006pusa, wo CAPULUHUILIO CYMMESE 3POCMANHI GUPOOHUYUX BUMPAM HA 8UPOUYEAHHS,
a SIK HAacniooK CHOHYKANO (hepmepié 00 BUKOPUCMAHHS ANbMEPHAMUBHUX eleMEeHmi8 Y cucmemi
JHCUBTIEHHS POCIUH MA UWUPOKO20 BUKOPUCIAHHSA DION02IYHUX Npenapamie ma 0io000pus pizHo2o
mexauizsmy Oii. YV nooaniu nyonikayii HageoeHo pe3yibmamu  HAYKOBUX OOCHIONCEHb, 5K
CHPAMOBYBANUCH HA YOOCKOHANEHHS MEXHONI02IUHUX NPULOMIE BUPOWYBAHHA KYKYPYO3U HA 3€PHO
WITSIXOM  CYMICHO20 3ACMOCYBAHHA y CUCMeEMi YOOOpeHHs IPYHMOB8020 0Ii0N102IUH020 000pusa
I'paynoghixc ma piznux Hopm MiHeparbHUX 006PUS.

Josedeno, wo OocniodxcenHs maxkozco Xxapakmepy Malomv BUCOKY HAYKO8Y UYIHHICMD,
AKmyanvHicme ma 8UPOOHUYY OOYLIbHICMb OCKLIbKU HANPAGNEeHI HA NOULYK WLIAXI8 3MEeHULeHHs.
BUPOOHUYUX MAMEPIANbHUX SUMPAM MA 00EPHCAHHA BUCOKOI eKOHOMIUHOI eghekmusHocmi npu
BUPOWYBAHHI KYKYPYO3U 3 0271510y HA OCODIUBOCMI 8e0eHHSI A2pApHO20 BUPOOHUYMEA 8 YMOBAX
gilicbkosoco cmany. Ha ocnoei nposedenux 060piuHuUX OOCNIONCEHb BCMAHOBIEHO, WO
MAKCUMANbHA Y 00CTIOL ypodcatnicms 3epHa Kykypyosu 11,48 m/ea (ciopuo P8834) i 11,77 m/ea
(eibpuo P9074) ¢opmysanace na eapianmi 0ocnioy, AKuul 32i0HO cxemu nepeobauas MiHepaibHe
vooopenns 3 pospaxynuky NiooPesoKeo ma enecenns y nepeonocieny kymbmusayiro 1pyHmoge
bionoeiune 00o6puso I paynogixc y Hopmi 6 ni/ea, npupicm yporcauHocmi y HOPIBHAHHI 3 KOHMPoiem
Ha Oanux eapianmax cmarnosuna 0,74 m/ea i 0,89 m/ea. 3a ymosu 3nudiCeHH HOPMU MIHEPATLHUX
0obpus na 30% (NgoPaoKag) ma enecenns 6ioooopusa I paynoghikc y nopmi 6 n/ea ¢popmysascs
docums BUCOKULL piGeHb YPOICAUHOCMI 3epHa KyKypyo3u Ha pieui 10,35 m/ea na eapianmax 3
2ibpudom P8834 ma 10,83 m/ea na éapianmax oe supowyysanu 2iopuo P9074, wo y ceoro uepey 3a
PAXYHOK MEHUWUX 8UMpam Ha MiHepaivbHi 000pusa 3abesneuye UCOKUL pigeHb peHMAbeIbHOCHI .

Knrwuosi cnosa: kykypyosa, 2iopudu, 6ionoziuni npenapamu, HOpMa 8UCIBY, YPOHCAUHICb.

Puc 2. JTim 8.

ITocTanoBKka npooJaemMn. Ha CHLOTOIHIMIHIN JICHb, B yMOBax
NOBHOMAcIITAOHOTO  BIMCBKOBOIO ~ BTOPTHEHHS,  HAJ3BMYaliHO  YyCKJIaJHEHA
GyHKIIOHANbHA JISUIBHICTh  arpONPOMUCIIOBOTO KOMIUIEKCY YKpaiHu, SKUHA €
KJIFOYOBHM CETMEHTOM HAlOBHEHHs JAepxkaBHOro Oro/pkery. OIHIEI0 13 OCHOBHHUX
Touok BpasznuBocTi 1ns AIIK cramo HeMoxiuBicTh 3a0e3leueHHs arpapHHUx
dbopMyBaHh HEOOXIMIHUMH TEXHIYHMMH 3aco0aMu. BIiaCyTHICTP  MaTepiaabHUX
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3ac00iB, Ta MOXJMBOCTI TUIAaHYBaHHS MISJIBHOCTI Ha TPUBAIMKA MEPioj] BHACIIIOK
MOCTIMHUX aTak Ha 1HQPACTPYKTYpPY CIHPUUYMHUIIO TIEBHY KOPEKIII0 TEXHOJIOTTYHUX
IPUIOMIB BUPOIIYBAaHHS CLIBCHKOTOCIOAAPCHKUX KYJIbTYP, @ CaM€ 3HUKEHHS HOPM
BHECEHHS MIHEpalIbHUX JOOPUB Ta qudepeHIliioBaHe BUKOPUCTAHHS 3aCO01B 3aXUCTY
pPOCIIMH, HI0 Y CBOIO 4Yepry IMpHU3BEIO 10 3HUKEHHS YPOXKAWHOCTI KyJIbTYp Ta
MIOTIPIICHHS SKICHOTO CKJIaay I'pyHTIB [1].

Bce uacTime arpapii mykaroTh ajJbTEpHATHBHI IMIJXOAUW Ta METOIU 3HMXKCHHS
co01BapTOCTI BUPOILEHOI MpoaykKiii. Yepe3 mnpoOiemMu JOTICTUYHUX JIAHIIIOTIB,
€KCIIOPTY, HEIOCTATHICTh OOIrOBUX KOIITIB, BIJCYTHICTH MOIJIMBOCTI BYaCHOIO
30upaHHs BpOKaro B KiHIII ce3oHy 2022 p., a TakoXX MIOOAIbHE MOJOPOKIAHHS
pecypcus arpapii NMOYMHAIOTh 3MEHIITYBaTH BUTPATH Ha MiHEepalbHI n0OpuBa. Bce
yacTilie OOTOBOPIOETHCS TEMa CKOPOUYEHHS HOPMHU JIOOpUB 1 BHUKOPUCTAHHS
JICMIeBIIMX OlompenapariB il KOMIIEHCAIlli IbOro CKOPOYEHHS 1 30epekeHHS
BpOXKaiHOCTI [2].

CyMiCHE BHMKOPHUCTAHHS MIHEPATbHUX JOOpHB Ta OIOJIOTIYHUX IMpenapariB
PI3HOTO MEXaHi3My JIii TO3UTUBHO BILJIMBAE HA I'PYHT, 3a0e3meuye 30epekeHHsT HOro
POJIIOYOCTI, CHpHsie BUBUIBHEHHIO (ocdopy Ta Kamito 3 IPyHTY Ta MiHEpaJIbHHX
N00OpUB, 3a PaxXyHOK YOro MiJABUIIYETHCS KOE(MIIIEHT iX 3aCBOEHHS POCIUHOIO
MIJBUILYE CTIMKICTh POCIHMH JI0 CTPECOBHX (DAKTOpIB, 1 SIK HACIIJOK  IiJIBUILYE
MPOAYKTUBHICTh, YPOXXKAMHICTh Ta TOKAa3HUKU SKOCTI CUIbChKOTOCIOAAPCHKUX
KyseTyp [3].

OpnuM 13 rpyHTOBUX 010/100pMB, SIKE T'a CHOTOJHI KOPUCTYETHCS IMiABUIIICHUM
nonutoM € I'paynadike. o Woro ckiany BXOAWTh YHIKAJIbHHN KOMILIEKC OaKTepii,
KopucHa Mikpodiopa (MOJIOUHOKHCII OakTepii, TPOayleHTH (EPMEHTIB), BITaMiHHU,
(GITOrOpMOHM, aMIHOKHCIOTH Ta 1HII (Di310JIOTTYHO-aKTUBHI PEUYOBUHHM, 3arajibHe
gncno xuTTe3maTHuX Kaitaa (0,5 — 1,5)x109 KYO/em®. [lami mikpoopraismu
BUPOOJISIIOTh cHeludiyHi O10J0T1YHO aKTUBHI PEUYOBMHU — KapOOHOBI KHUCIIOTH,
aMIHOKHUCJIOTH,  TOJINMEeNTUAW,  Tojicaxapuau,  pepmeHTd,  (piToropmoHwu,
antuOioTuku. Came 3aBIIKM HHUM BiJIOYBAa€ThCS TEPETBOPEHHS HEIOCTYITHUX
€JIEMEHTIB JKMBJICHHS 3 TPYHTY 1 JOOpUB y MOCTYIHI Jjisi pociaunu dopmu. ToOTo,
3MIMCHIOETHCSL TIepeBe/ieHHsT (PocdaTiB KalbIlil0 Y PO3UUHHY (HOPMY, BUBUILHEHHS
dbochopy 3 dochatiB amomiHiio 1 3ami3a, a Takok (pocdopy 1 Kamito 3aKpIICHUX
Minepaiamu. Kpim Toro, BinOyBaeThcsi Qikcailisi a3oTy arMochepu 1 nmepeTBOpEeHHs
HOro y NOCTYNHY JJsi pocivH (hopMy, MIABUIIYETHCA PYXOMICTh 1 JIOCTYMHICTh
pOCIIMHAM KPEMHII0, TOKpAIIeHHS PO3BUTKY KOPEHEBOI CHUCTEMH, TOJIIMIIECHHS
CTPYKTYpH TPYHTY 1 WOTrO BOJIOT03a0€3MEYEeHOCTI 1, 0 TOTO XK, Olojerpamaris
XJIOPOBMICHUX apOMAaTUYHHUX CHOJYK, Y T. 4. 3QJIMIIKIB MECTUIMAIB [2].

BcranoBnieHo, 1m0 A pOCHMH KYKYPY/J3W TOPIBHSHO 13 1HIIMMU 3JIaKOBUMU
KyJIbTypaMH, sIKi BUPOINIYIOTbCS y HaIllid 30HI, HEOOXIZIHO BHOCHUTH 3HAYHO BUIII
HOpPMH MiHepanbHUX M00puB. [IpoBeIeHMMH HAYKOBHUMH JIOCHIKEHHAMH OYII0
BU3HAYEHO, 110 JJs1 (pOpMyBaHHsS OJIHI€E]T TOHM 3€pHA 3 BIANOBIJHOI KIIBKICTIO
JUCTOCTE0I0BOT MaCH POCIIMHU KYKYPYA3U CIIOKUBAIOTh B Mexkax: 25-35 kr N, 11—
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15 xr P,0s5, 26-34 kr K, mo 5-11 xr Mg i1 Ca,4-5kr S, 121 B, 14 r Cu, 111 r Mn,
0,9 r Mo, 86 T Zn, 202 r Fe [4]. HdocmipkeHHIMH 0araThb0X HayKOBIIIB BCTAHOBJICHO,
10 3aJIe)KHO BiJl BEJIMUYMHHU YPOKaWHOCTI 3aCBOIOETHCS 1 Pi3HA KUIBKICTh MOKUBHUX
pedyoBHH. Pe3ynbTaTu JOCTIHKEHb Ta BUPOOHUYHM JOCBIA CBIIYaTh, IO HAMOLIBII
BpOXKai 1€l KyJIbTYpPH OJICPKYIOTh 3a 30aJIaHCOBAHOI CHCTEMHU JKUBIICHHS [2-5].

JlocmipkeHHsT mpoBeleHI 'y BIHHUIBKOMY —HaIlOHAJBHOMY arpapHoMy
VHIBEpCUTETI TMOKa3ajau, 0 BHeceHHs [payHadikcy y nmo3i 3 na/ra copusiio
3pOCTaHHIO piBHs yposkaitHocTi Ha 0,32 1/ra, 301bmenHs 103u 0iogo0puBa 10 S5 ni/ra
3a0e3neumsio QopMyBaHHA ypoxkatro 3epHa Ha 0,66 T/ra Ounblie TOPIBHSIHO 13
KOHTpoJieM. MakcuMaJIbHUN PiBEHb ypOKalHOCT1 3epHa y nochuial 13,53 1/ra OyB
3aikcoBaHMI Ha BapiaHTI 13 BHeCeHHsM ['payHdikcy y no3i 8 n/ra, mo Ha 0,93 1/ra
O11bIIIE OPIBHSHO 13 KOHTpoJieM [3, 5].

Otxe, Ha Hally JIyMKYy, Ha CHbOTOJHINIHIA JA€Hb HAJI3BUYANHO aKTyaJlbHUM
MUTAHHAM € JETallbHE JIOCHIIKEHHS €e(QEKTHUBHOCTI CYMICHOTO BUKOPUCTaHHS Yy
CUCTEMI >KMBJICHHS KYKYpYA3U MiHEpaJIbHUX Ta 010J0T1YHUX JOOPUB, OCOOIMBO MPH
3HIKEHUX HOpMax MiHEpajdbHOrO  YJOOpPEHHs, 110 B CBOIO YEpry CIPHUSATHME
3pOCTaHHIO PIBHA PEHTA0EIBHOCTI 32 PaXyHOK 3HM)KCHHSI BUPOOHUYUX BUTPAT.

YM0BH Ta MeTOAMKA TNPOBeJeHHs] AOCTiKeHb. [l0JbOBI JOCHIIKEHHS
npoBoawin BrpoaoBxk 2021-2022 pp. ma gochignomy mom «HJID ArpoHomiuHe»
BHAY, ske posminryerbest y cem Arponomiune. OOpoOITOK IpyHTY y gociiai OyB
3arajibHONPUUHATAM JUIst 30HM JlicocTtermy VYkpaiHu 1 CHpsIMOBaHUI Ha CTBOPEHHS
ONTUMAJIbHUX YMOB JJISl POCTY 1 PO3BUTKY POCIIMH, IUIIXOM MaKCUMAJIbHOTO 3HUIIIECHHS
Oyp’siHIB, 30€peXEeHHs BOJIOTM, BHUPIBHIOBaHHS NOBEPXHI IPYyHTY. JlocmimkeHHs
MIPOBOJWJINCH Ha CIpOMY JIICOBOMY CEpPEAHbO-CYTJIMHKOBOMY IpyHTI. OpHHIl mIap
JTAHOTO THITy IPYHTY Mae rmbnmy 25- 30 cM, Ta mimemicts 1,31 — 1,40 r/em®. Ha
OCHOBI TPOBEJCHOIO  aHAI3y JaHOro IPYHTY Yy arpoximiuHiii jaboparopii Oyio
BCTAHOBJICHO HOro OCHOBHI  (hI3MKO-XIMIYHI IMOKa3HUKW. TakMM YMHOM Yy TPYHTI
MICTHJIOCS 63 MI/KT a30Ty JIY’)KHO TipOJII30BaHOTO (BU3HAUEHHS MPOBOJMIM 32
metogoM Kopudinma), 149 mr/kr pyxomoro docdopy Ta 1 80 MI/Kr 0OMIHHOTO KaJito
(BU3HAYEHHS MPOBOJWIM 3a UMPHKOBMM), BMICT T'yMyCy BH3HAuUald 3a METOJIOM
Tropina i Bin cranoBuB 2,08 %, TigpoiTHYHA KUCIOTHICTH cTaHoBmiIa 1,17 mr/exB Ha
100 r rpyHTY, a pH COMBOBOI BUTSIKKH 5,8.

Cxema mojp0BOro AOCHIAY BKJIIOYala HACTYITHI BaplaHTH:

@axmop A — ciopudu: 1. P8834 (DAO 280); 2. P9074 (DAO 330);

@axmop B — nopma eucisy: 1. 65 tuc./ra; 2. 70 Tuc./ra;

@axmop C — yoobpenns: 1. NixoPeoKeo; 2.N120PeoKeo+ I'paynndixe (4 n/ra);
3.N120PsoKeo (100 %)+I'payandixke (6 n/ra); 4.NgPsKstI'paynadikc (4 n/ra);
9.NgoP40K40 (70 %) + I'paynndikc (6 n/ra);

Y nonboBOMY JAOCHII BapiaHTH PO3MIIIYBaJIUCh CHUCTEMaTHUYHO Yy JBa
OJHAKOBHX SIPYCH. 3arajbHa IUIOIIA OJHOTO BapiaHTa CTAHOBHJIA — 55 M°, B TOMy
gncni moma Ha sKil GesmocepenHbo mpoBomMmH oOiikk (o6mikoa) — 31 M.
BuecenHs MiHepaidbHUX Ta AOCIIKYBaHUX O10JOTTYHHUX IpEnapaTiB MPOBOIUIHN Y
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BIIMOBIAHOCTI 10 pakTopy C cXeMu NOIBOBOTO AOCTIAY.

[IpoBenaeHHsT TMONBOBHX JIOCHIIKEHb  CYMPOBOJKYBAJIOCh  BIANOBIIHUMU
CIIOCTEPEKEHHSAMH, BUMIPIOBAaHHSIMH, OOJIKaMH PI3HUX O1OMETPUYHUX IMOKA3HHKIB
Ta aHaJli3aMH 3a 3arajJbHONPUUHITUMU METOJUYHUMHU BKa3iBKaMH [6].

Pe3yabTaTH aociixkeHb. POCTOBI mpoliecd pOCIWH 1€ CKOMILICKTOBAHUH,
(dbyHIaMEeHTaIbHUI Mpouec, KU 0e3MmocepelHbO 3aJeKUTh BiJl 1HTEHCHUBHOCTI
nepediry BaXIMBUX KUTTEBUX (YHKIIN y KOPEHEBI cUCTEMI, JTUCTKax Ta crelnax,
CYKYITHIH J11i BEIMKOI KIIBKOCTI O10JI0TTYHUX 1 XIMIYHMX peakiiiii Ta TpaHchopmariii i
TICHOI KOPEJAIIMHO-PETPECIMHOI B3a€MOJIi yCIX oOpraHiB pociauHu. Pict — 1€
MOCTYTNOBE 30UIBIIIEHHS PO3MIPY Ta MacH POCIHMHH, ab0 1i OKpeMHX OpTraHiB, IO
CIPUYMHEHE YTBOPEHHSM HOBHX CTPYKTYPHUX €JIEMEHTIB OPraHi3My 3a pPaxyHOK
PI3HOMaHITHUX 010XIMIYHUX MpoI1ieciB ((hOTOCUHTE3, CUMOI0TUYHA a30TdiKcallis).

[Iporiecu pocTy TICHO MOB’s3aH1 13 3araJlbHUM OOMIHOM TOXKHBHHUX PEUOBHH,
(1310JI0TIYHOIO0 AKTUBHICTIO BCiX OOMIHHMX (a3, 30KpeMa 3 CHHTE30M OiiKa, y
Mpolecl Yoro crnajakoBa iHGOpMalis TEHIB BHUKOPUCTOBYETHCS JUISI CHUHTE3Y
(YHKIIOHATBHOTO MPOAYKTY, KEPYBAHHSIM OI0OCHMHTE3y O1IKIB Ta IHIIUX CIOJYK, SIKI
3MIACHIOIOTh PEryJslil0 MEBHUX (PYHKIIN Ta CTPYKTYp KIITHH. BcTaHOBIEHO 110
OCHOBOIO HAPOCTAHHS BETETATUBHOI MAaCH POCIMH Ta HAKOMUYEHHS CyX0i PEUOBUHHU €
B3a€MOIIOB’s3aHi MTPOIIECH SIKi BiIOYBAIOTHCSI y pi3HUX opraHax [8].

Ha 1iHTEHCHBHICTb pOCTY pOCIMHU SK OAHY 13 [JIarHOCTUYHHX O3HAK
dbopMyBaHHS TPOAYKTUBHOCTI, BIUIMBAE UUIMKA psSg  (PaKTopiB  30BHIIIHBOTO
cepenoBuIa,  fAKi 4YacTo OyBarOTh MK co000K0 B3aeMomnoB’si3aHl. HasBHum
PEe3YNIBTaTOM POCTY POCIHHHU €, Oe3mocepeaHbo, 3MiHa 11 JIHIMHUX pO3MIpiB, TOOTO
BHCOTH IIEHTpaIbHOTO cTebma [9].

VY cepeanpboMy 3a JIBa POKH JIOCTIPKEHb BCTAHOBJICHO, IO PiI3HI BapiaHTH
KOMOIHYBaHHS MiHEpalbHUX JOOpHUB 13 O10JOTIYHUMHU Ta HOPMH BHUCIBY HACIHHS
riOpuaiB KyKYpy/A31 Pi3HUX TPYI CTUTJIOCTI O€3MOCepeHhO BIUIMBAIN HA JTUHAMIKY
HapOCTaHHS JIHIMHUX PO3MIPIB POCIIUH.

3a pesynbpTaTamMu TMPOBEICHUX JTOCTIKEHb BCTAHOBIICHO, IO 13 301IBIICHHSIM
®AO ribpuais 3pocTana i BUCOTa POCIUH KYKYPYI3HU, IPU IbOMY PI3HUIA Y pO3pi3i
BapiaHTiB ctaHoBuia Bix 4,8 mo 6,0 cm (puc. 1). ¥V riopuma P 8834 (DAO 280) B
CEpPEeMHbOMY 3a JIBAa POKH JOCIIKEHb BUCOTA POCIHMH CTaHOBWIA Bix 187,9 cm 1o
202,0 cm, y Toif wac sik y riopuma P9074 (®AO 330) — Bixg 193,3 cm mo 207,8 cwm,
3aJIe)KHO B1J] CHCTEMU KUBJICHHS 1 HOPMU BUCIBY.

BcranoBneno, mo y cepennpopanHporo riopuga P8834 (DAO 280) nHa
BapiaHTax JOCJiAy 13 HOPMOIO BHCIBY 65 THC./Ta BHCOTa IEHTpallbHOTO cTebja
3HaxoJuiach y aiama3oni Bia 184,2 cm g0 198,5 cM. B 3anmexHOCTI BiJi BUKOpUCTaHHS
MIHEpaJIbHUX J0OpHMB Ta IPYHTOBOro 0i0A00puBa, Ha BapiaHTax 3 rycroTor 70
THC./Ta 11 TOKa3HUKU CTaHOBUJIHX BiAmnoBiaHo 187,9 — 202,0 cm.

Ha BapianTax ne BupoIlIlyBayiM cepeaHbOCTUIIINKN T10pua P9074, y cepenuboMy
3a 2021-2022 poku, Oyna 3adikcoBaHa OisblIa BUCOTa POCIMH Yy MOPIBHSHHI 10
BapiaHTIB 13 TIOpUAOM cepeAHbOPaHHBOI rpynu cturiocTi P8834 mpu mpomy ii
Benu4rHa ctaHoBmiia Bi 190 cm 10 204 cM mipu ryCTOTI CTOSTHHSL POCIUH 65 THC./Ta
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ta Big 193 cM 10 208 cM mipu ryctoTi pociaus 70 THc./ra, BiAMNOBIIHO.

BcraHoBneHO, 10 BHECEHHS Yy TMEPEANOCIiBHY KyJIbTHBAIIO TPYHTOBOTO
6iosioriyHoro ao0puBa ['paynadikc y Hopmi 3 j1/ra, Ha (OHI TOBHOTO MiHEPAIHHOTO
yaoOpeHHs1, 3a0e3Me4Yniio 3pOCTaHHsI BUCOTH POCIWH KYyKypy3u riopuma P8834 Ha
2,4 — 3,0 % abo 4,8 — 5,6 cM MOPIBHIHO 13 KOHTPOJIBHUM BapiaHTOM B 3aJI€KHOCTI
B1JI TYCTOTH POCJIMH, a Ha BapiaHTax 3 HOpMowo ['payHdikca 5 j1/ra BUCOTa POCIUH
oyna Ha 4,8 — 5,0 % abo Ha 9,2 — 9,4 cM OUIBIIOI HIXK HA KOHTPOJII.
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Ipumimka: 1) Ni20PeoKeso; 2) Ni2oPsoKeot'payaadixe 4 n/ra; 3) NixoPeoKeot paynadike
6 n/ra; 4) NgoP4oKaotI'payrndike 4 n/ra; 5) NgoPsoKao+ paynadikc 6 n/ra.
Puc. 1. ®opmyBaHHS BHCOTH POCIHMH TIOPUIIB KYKYPYA3H B3aJIEKHO BIJl
ONTUMI3AIIl CUCTEeMH YIAOOpPEHHs Ta HOPMH BHUCIBY HaciHHS (¢daza MOJIOYHOI

CTHUTJIOCTI 3€pHa), CM, ¥ cepeanbomy 3a 2021-2022 pp.
IDicepeno. cghopmosano na ocHo8i 61ACHUX OOCAIONCEHD

Tak, Ha KOHTPOJLHOMY BapiaHTi, 3a TYCTOTH CTOSIHHS 65 THC./Ta, BUCOTA POCINH
cranoBuna 189,1 cm, BHecenHs I'paynadikca 3 n/ra Tta 5 n/ra 3abe3nmednsio
3poctanHs BucoTH A0 194,8 1 1984 cm BiamosigHo. Ha BapiaHTax 3 T'yCTOTOIO
CTOSIHHA pociiiH 70 THC./Ta Il MOKa3HWKU CTaHOBWJIM, BigmoBigHo 1927 cMm Ha
KOHTpOJIbHOMY BapiaHnTi Ta 197,51 202 cm 3a BHeceHHs [ paynadikca 3 15 n/ra.

[Topsin 13 UM BCTAHOBJIEHO, IO 3HWKEHHS HOPMHU MiHEpaJbHUX JOOpPUB Ha
30 % cropusiio 3HUKEHHIO BUCOTU pociivH Ha 1,7 — 5,0 cM. AHaJOTiUHY 3aJICKHICTh
BIIMIYEHO Ha BapiaHTax JOCIiAy jae BuporryBaiu riopun P9074 (@AO 330).

[HTEeHCUBHICTH POCTOBHUX MPOIIECIB Ta ONTUMATBLHUN PO3BUTOK OPTaHIB POCIUHU
y 3Ha4YHIA Mipl BU3HAYAIOTHCS 3a0€3MEUYCHHSIM POCIUH BOJIOTOI Ta €JIEeMEHTaMU
MIHEPAJIBHOTO JKHMBJICHHSA. JlOBeAeHO, IO HASBHHM MNpSIMHUN 3B'SI30K BHCOKOI
KOPEJSIIIHHOT CHUJIM  MDK  BEJIMYMHOIO  YPOXKAWHOCTI, pIBHEM HAKOMUYCHHS
JTUCTOCTEOJIOBOT Macu Ta JIHIMHUMHU pO3MipaMu, Yy 3B’S3Ky 3 THM, IO CTeOJIO Ta
JUCTKU € TUMHU OpraHaMu siKi 3a0e3MeuyroTh MEPepo3NOoiT Ta TPAHCHIOPTYBaHHS
MIHEpaJbHUX Ta OPraHIYHUX PEYOBHUH MO POCIUHI. AHAJI3 MOKA3HUKIB YPOKANHOCTI
JOCIIKYBaHUX TIOpUJIIB MMOKa3aB 3arajioM JOCUTh BUCOKUH PIBEHb yPOKANHOCTI y
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2021 pori Ta ayxe HU3bKHI PIBEHb peaiizalii MOTeHIaly BPOXKaHOCTI B yMOBax
2022 poky, 1110 Ha Hally JIYMKY 3yMOBJIEHO SIK TOCTPUM JIe(DILIUTOM OMajiB y OCHOBHI
nepiojid BOJOCHOXXHMBAHHS PpPOCIMHAMHM, TaK 1 CYTTEBUM BIUIMBOM HU3bKHUX
TeMrepaTyp NpoTAroM MepiojiiB GOpMyBaHHSI T€HEPATUBHUX OPTaHIB Ta 3aBEPIICHHS
(h1310JI0TTYHUX TTPOIIECIB.

3araiibHUM piBEHb YPOXKAMHOCTI Ta AudepeHIiiais NOKa3HUKIB MPOyKTUBHOCTI
MOMIX JOCTIPKYBAaHUMH T10pugaMu Oyiu JIMITOBAHUMHU KUIBKICTIO MPOAYKTHUBHOI
BOJIOTH Ta HACJTIKOM HHU3BKOTEMIIEPATYpPHOTO BIUIMBY, YMOB TiJ Yac 3amujeHHS Ta
BIJIMOBITHOT copTOocTeu(IgHOT peakIlii TIOpUIiB 10 TPUBAJIOTO CTPECY.

3a pesynbraTaMH TPOBENEHUX JBOPIYHUX MOJBOBUX JOCTIIKEHb Oyrno
BCTAHOBJICHO, IO YIOCKOHAJEHHS CHCTEMHU YHIOOpEHHS KYyKypyI3H 3a paxyHOK
CYMICHOTO BUKOPHCTAHHS MiHEpaJbHUX TOOPUB 1 IPYHTOBOIO 010JI0TIYHOTO J0OpHBa
['paynndikc mamo Oe3mocepefHiil CyTTEBUN MO3WTUBHUN BIUIMB HAa (OPMYyBAHHS
MPOAYKTUBHOCTI POCIMH JOCIHIKYBaHUX T1OpUAIB KyKYpYyA3H, a K HACHIJIOK 1 PiBHS
ix ypoxainHocTti. Y cepennboMy 3a 2021-2022 poku Ha KOHTPOJBHHUX BapiaHTax
JTOCHiAy, J€ CcucTeMa yaoOpeHHs rmependadana BHeceHHS Jwmiie NipoPeoKeo
ypOXKalHICTh 3¢pHA Ha BapiaHTax Je BuciBanu riopua P8834 cranosuna 10,17 1/ra 3a
T'YCTOTH CTOSIHHA pociuH 65 Tuc/ra ta 10,59 T/ra 3a ryctotu pociun 70 tuc/ra. Ha
Bapiantax, Jne BupomyBanu ri0Opung P9074 HaA KOHTpOJI YpOXKAMHICTH 3epHa
cTaHOBWJIA, BiamoBigHO, 10,62 1/ra 1 11,03 1/ra. BcTaHoBieHO, MO0 ypOXKaWHICTh
3epHa MOCIIAOBHO 3pocTajia MpH J0JaBaHHi JO TEXHOJOTIYHOI CXEeMH BUPOIIYBaHHS
KyKypyaA3u IpyHTOBOro 0i0100pHBa ['paynadixkc.

Takum yuHOM, Yy CepeaHbOMY 3a MEpioA MOCHIIKEHb, BHECEHHS I'PYHTOBOIO
6ionoriunoro ao6puBa IpayHadikc y 3 pospaxyHky 4 n/ra Ha (OHI MOBHOTO
MIHEpaJIbHOTO YIOOpeHHS Ha BapiaHTax, JjAe OyB BHcCisHUI TiOpun P8834,
3a0e3MeYnsi0 3pOCTaHHS YPOXKAMHOCTI 3€pHA, y CIIBCTABICHHI O KOHTPOJIBHOTO
BapianTty, Ha 0,49 — 0,54 1/ra (4,8 — 5,1 % npupict) (puc 2), a y Hopmi 6 i/ra a 0,85
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Puc. 2. ®opmyBaHHS ypo>KalHOCT1 3epHa TiOpUIIB KYKYPYI3H 3aJI€KHO Bif

piBHSI yAOOpEHHS Ta I'yCTOTH POCIIUH, T/Ta, y cepennboMy 3a 2021-2022 pp.
IDicepeno. cghopmosano na ocHo6i 61ACHUX OOCTIONCEHD
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- 0,89 1/ra (8,3 — 8,5 % mpupicrt), 3a1eKHO BiJ T'YCTOTH CTOSHHS pocinuH Ha
BapiaHTax e BupolnyBanu riopug P9074 BHeceHHsA y MepeAnociBHY KyJIbTHUBALIO
IPYHTOBOTrO OiojioTiyHOrO jJ00puBa IpayHadikc 3 po3paxyHkKy 4 j/ra 3abe3medusio
3pOCTaHHA piBHS ypoxkaitHocTi Ha 3,6 — 3,9 % abo Ha 0,40 — 0,42 1/ra. Ha BapianTax
3 BHECEHHsM OionoriyHoro aoOpuBa ['payHadikc 3 po3paxyHkKy 6 Ji/ra mpupict
YPOXKaMHOCTI 10 KOHTPOJIIO CTaHOBHUB BianoBigHo 6,7 — 7,3 %, a6o 0,74-0,77 1/ra.
BcranosineHo, 1110 3a 1aHOT HOpMHU 010JI0TTYHOTO A00PHUBA, Y CEPEAHBOMY 32 JIBA POKHU
JOCIIJIKEHb, (POPMYBaBCSI MAKCUMAJIBHUI Y TOCHI/1 PIBEHb YpoxkalHOCTI 3epHa 11,77
T/ra y riOpuna P8834 na BapiaHTi 3 rycToTOI0 CTOSIHHS pociuH /0 Tuc/ra.

Ha BapianTax pocininy, 1€ HOpMY MiHepaidbHUX N0OpuB 3HMWKyBaiu Ha 30 %
(NgoP10K4) Ta y mepeamnociBHy KybTHBAIIF0 BHOCHIIM IPYHTOBE 0i0JI0OTiUHE TOOPUBO
I'paynndikc y Hopmi 6 n/ra ypoxaitHicTh 3epHa craHoBmwia 9,91 — 10,35 t/ra y
riopuna P8834 ta 10,41 1/ra — 10,83 1/ra y riopuaa P9074, mo BianmoBigHO Oysio0 Ha
0,24-0,26 t/ra10,20-0,21 T/ra HUXKYE TOPIBHSAHO 10 KOHTPOJIBHOTO BapiaHTa y IKOMY
Oyn0 BHECEHO MiHepasbHI 100puBa 3 po3paxyHKy Ni20PeoKso.

OTxe, Ha OCHOBI MPOBENEHUX JBOPIUHUX JOCHIJPKEHb BCTAHOBJICHO, IO
MaKCHUMaJlbHa y JIOCHIJl ypOKalHICTh 3epHa KyKypya3u 11,48 T/ra y ribpuma Ta
11,77 1/ra y riobpuna P9074 ¢dopmyBanace Ha BapiaHTi AOCHiAY, J€ MPOBOJIUIN
BHECEHHsI MiHepanbHUX N00puB y HOpMI Ni2PsoKeo (100 %) Ta y mepeanociBHy
KYJBTUBAIIII0O BHOCWIM IpyHTOBE Oiojoriune aoO0puBo ['payHadikc y HopMmi 6J/ra,
MPUPICT YPOKAMHOCTI y MOPIBHSHHI 3 KOHTPOJEM Ha JIaHMX BapiaHTax CTaHOBMJIA
0,74 t/ra 1 0,89 1/ra. 3a pe3ynbpraramMu MPOBEACHUX JOCIIIKEHb BUSBIEHO, IO 3a
YMOBU 3HWXKEHHs HOopMu MiHepanbHUX A00puB Ha 30% (NgoP4Ks) Ta BHECeHHSs
6iomobpuBa ['payHndikc y HOpMi 6 s/ra (opmyBaBcS TOCUTh BHUCOKHIA PIBEHb
YpOXaWHOCTI 3epHa KyKypya3u Ha piBHi 10,35 T/ra Ha BapiaHTax BUPOIIyBaHHS
riopuna P8834 ta 10,83 T/ra Ha BapiaHTax 3 ne BupouryBanu Tidbpug P9074, Bapto
BIIMITUTH, IO 3a pPaxXyHOK 3HIDKEHHS BHUPOOHMYMX BHUTpPAT JaHI BapiaHTH
3a0e3neuyBalii  MakCUMajbHy €KOHOMIYHY €(eKTHUBHICTh  TexHojorii. 3a
pe3ylbTaTaMd HAaBEIEHOTO Y CTaTTi EKCIEPUMEHTAJIhbHOIO MaTepialy MOJKHa
c(hopMyITIOBaTH HACTYIHI y3arajabHIOI0Ul BUCHOBKH.

BucnoBku. Ha ocHOBI ipoBeZIeHNX JOCTiIKEHb BCTAHOBJICHO, 1110 TOETHAHHS Y
CUCTEeM1 YJIOOpEHHS KYKYpyA3U MiHEpaJdbHUX JOOPUB Ta IPYHTOBOTO O10JIOTYHOTO
nobpuBa Ha oHOBI (hocdop 1 kaniit MOOLTI3yrOUMX OaKTEPii CTBOPIOBATIO ONTUMAJIbHI
YMOBH JJIsl 3aCBOEHHSI POCIMHAMHM HEOOXIAHUX MAaKpO- 1 MIKPOEJIEMEHTIB, IO B
CBOIO 4epry 3a0es3leunsio MakCHUMalbHy peali3alil0 T'€HEeTHYHOrO MOTEHIlaly
pPOCJIWH, TIO3UTUBHO BIUIMBAJIO Ha POCTOBI MPOIECH, IO Oe3MoCePeTHbO
MpOSIBISUIOCH  HAa TaKWX TIOKa3HUKax, SK BHUCOTAa POCIWH, 1HIWBIAyajdbHA
MIPOJIYKTUBHICTh Ta YPOKalHICTh 3€pHA.

3a pe3ynbTaTamMu JOCIIIKEHb BCTAHOBIICHO, IO y cepeanboMy 3a 2021-2022
pp. HaliBHIIAa Yy JOCHiAl YypOXXaWHICTh 3epHa Kykypym3u 11,48 Tt/ra mpu
BUpollyBaHH1 Tiopuaa P8834 1 11,77 1/ra Ha BapianTax 3 riopuaom P9074
dbopMyBanachr Ha BapiaHTl 3 T'YCTOTOIO CTOSIHHSA pociauH 70 Tuc/ra 1 BHECEHHSIM
N120PeoKeo+y mepennociBny kynbTuBaiito ['paynadike y Hopmi 6 n/ra. [opsz i3

11



ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO Pocrunnuymeo, cyyacnuii cman Ne30
TA JIICIBHHUL]TBO ma nepcnekmueu po3euUmKy 2023

MM BCTAHOBJICHO, III0 Ha JUISHKAX JOCHIAY 13 HOPMOKO MIHEPaJIbHOTO YA0OpEHHS
NgoP40K4o Ta BHECEHHSIM Oi0100puBa ['paynadikc 3 po3paxyHKy 6 ji/ra opmyBagach
ypokaifHicTh 3epHa y riopuna P8834 na pini 9,91 — 10,35 1/ra i y ribpuna P9074 na
pieui 10,41 - 10,83 1/ra.
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ANNOTATION
THE FORMATION OF THE PRODUCTIVITY OF MAIZE HYBRIDS
DEPENDS ON THE BIOLOGY OF THE FERTILIZER SYSTEM IN THE

CONDITIONS OF THE FOREST STEPPE OF THE RIGHT BANK

In the 2022 marketing year, grain prices in Ukraine fell due to port blockades and limited
export opportunities. Almost 20% less of the planned volume of corn was exported. Export
problems have significantly reduced the price of corn. The opening and continuation of the (grain)
corridor stabilized export prices. Instead, the internal price of corn, which, for example, was
uniform in Ukraine in 2021, had a wide range in the 2022 season.

In addition, the price of seeds, plant protection products and especially mineral fertilizers have
increased significantly, which in turn has caused a significant increase in production costs for
cultivation, which in turn has encouraged farmers to use alternative elements in the plant nutrition
system and the widespread use of biological preparations and biofertilizers different mechanism of
action. This article defines the main aspects of optimization of the corn fertilization system due to
the combination of soil biological fertilizer Groundfix with mineral fertilizers in the full norm and
under the conditions of its reduction by 30%.

The production necessity and relevance of the implementation of such technological solutions
and the search for optimal options for the maximum economic efficiency of corn cultivation in view
of the peculiarities of the conditions that have developed today have been proven.

On the basis of the two-year research conducted, it was established that the maximum yield of
corn grain in the experiment of 11,48 t/ha in the P8834 hybrid and 11,77 t/ha in the P9074 hybrid
was formed on the variant of the experiment where mineral fertilizers were applied at the rate of
N120Ps0Keo (100%) and in pre-sowing cultivation, soil biological fertilizer Groundfix was applied at
the rate of 6 I/ha, the yield increase compared to the control in these variants was 0,74 t/ha and
0,89 t/ha. Under the condition of reducing the rate of mineral fertilizers by 30% (NgoP40K40) and
applying the Groundfix biofertilizer at the rate of 6 I/ha, a fairly high level of corn grain yield was
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formed at the level of 10,35 t/ha in the P8834 hybrid and 10,83 t/ha in the P9074 hybrid, which has
a high positive effect from an economic point of view.
Key words: corn, hybrids, biological preparations, sowing rate, productivity.
Fig. 2. Lit. 8.
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	Fig. 1. Dynamics of land distribution in Ukraine by areas for 2018–2022
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	Thus, the territory of Ukraine is characterized by an extremely high indicator of agricultural development, which significantly exceeds ecologically reasonable limits.
	Today the information on the state of soil fertility in Ukraine is formed through soil monitoring, the main component of which is the survey of agricultural land. It is carried out by the state institution “Institute of Soil Protection of Ukraine” (“S...
	Examinations are carried out cyclically every 5 years. Corresponding changes in the qualitative state of soils are recorded not annually, but in five-year periods (rounds) [3]. According to the data of the 10th survey round (2018-2022), the weighted a...
	Fig. 2. Distribution of soil areas of Ukraine by humus content (2018-2022), %
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	The removal of humus by certain crops (corn, sugar beets, potatoes, sunflower, etc.) is 2.0-2.5 t/ha, which is by three or four times higher than the average value of its removal by other agricultural crops (winter wheat, barley, rye, buckwheat, etc.)...
	Compared to mineral fertilizers, the volumes of organic fertilizers are insignificant and amounted to only 0.5 t/ha of cultivated area in 2022 (Fig. 3), while the minimum rate to ensure a deficit-free balance of humus should be from 8 up to 14 t/ha (d...
	We agree with the opinion of Ye. Skorokhod that the main problems of agricultural land use in Ukraine are:
	- high economically and ecologically unjustified level of economic use of territories;
	- excessive plowing of land, which is 70% and 88-90% only in some regions of Ukraine;
	- a large part of the land is under intensive cultivation;
	- humus losses amount to 0.7 t/ha, and in 25 years the humus content has decreased by 25% due to the destruction of the arable layer of the soil, the destruction of the hydrographic network, the disappearance of small rivers and the siltation of natur...
	- violation of the structure and chemical composition of soils;
	- loss of nutrients, as a result of the fact that more than 100 kg/ha of nutrients are removed in the process of harvesting, they are not returned to the soil with fertilizers;
	- emissions of greenhouse gases by agricultural land, which contribute to the formation of the “greenhouse effect” [6].
	Fig. 3. Structure of application of mineral and organic fertilizers in Ukraine, 2000-2022
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	All of the above shows that under modern conditions of agricultural production and existing land use systems, it is impossible to achieve even  a simple reproduction of soil fertility without a significant improvement of mechanisms for controlling the...
	According to Ye. Mylovanov, it is quite possible to correct the situation in the field of agricultural land use in Ukraine by implementing such agro-production systems, which are based on the consideration of the ecological balance in the use of land ...
	significantly improve the balance of land use and ensure the sustainable development of Ukrainian society in the future [7].
	Biological agriculture, which is also called organic, involves the rejection of the use of chemicals not only for the production of crops, but also for the reproduction of soil fertility. Taking into account the latter, the agriculture, in which the p...
	According to the definition of International Federation of Organic Agricultural Movement (IFOAM), organic farming is the farming that guarantees ecologically, socially and economically expedient production of crops. According to the representatives of...
	Optimizing the structure of sown areas is of particular importance in biological or organic farming, so that it would be possible to ensure the crop rotation in the rotation of agricultural crops with any specialization of the crop sector in the econo...
	According to M. Shykula and L. Petrenko [10], biological farming will have the right to exist only if it ensures full reproduction of fertility, an integral indicator of which is the humus state of the soil. It is possible to maintain natural fertilit...
	In addition to manure and compost, the post-harvest residues of agricultural crops and their non-marketable products in the form of straw or stalks and the mass of green manure crops are the main sources of organic matter entering the soil under both ...
	by microorganisms to mineral compounds is an expendable item in its balance. The latter will be facilitated not only by excessive loosening of the soil, but also by limited entry of fresh organic matter into the soil environment as energy for humus fo...
	Considering the above mentioned, it is advisable to offer a mechanism for preserving and reproducing soil fertility in the organic farming system (Fig. 4) for use by agricultural producers, which will include:
	- development and observance of a rational structure of sown areas and an effective crop rotation system;
	- providing sufficient biomass in the soil ecosystem, including destruction of nutrient residues with accumulation in the arable layer of the soil;
	- unification of production processes in plant cultivation and animal husbandry;
	- mulching;
	- control of sufficient amount of N, P, K and other nutrients in the soil;
	- seed biotreatment (reduction of chemical load);
	- composting;
	- selection of varieties and hybrids of agricultural crops;
	- application of the grass rotation system, which will include agro-ecological optimization of land management and zoning of agricultural lands, the species structure of crops, the use of high-yielding varieties and hybrids resistant to diseases, pest...
	-  reducing the frequency and intensity of tillage;
	- use of safe organic fertilizers, green manure crops, manure, bio-additives and microbial inoculants.
	Fig. 4. The mechanism of soil reproduction and preservation in the organic farming system
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	These measures will contribute to the restoration of reserves of organic substances and improve the agrophysical properties of the soil. The state support in solving the raised problematic issues is also important. Therefore, we consider it necessary ...
	- regulatory and legal support, which is extremely important especially in the modern conditions of private property and lease relationships: compliance with current legislative acts aimed at implementing the Land Code of Ukraine, the Law of Ukraine o...
	- scientific and technical support: improvement of the system of monitoring the qualitative state of soils and prevention of the spread of degradation processes;
	- economic support in terms of stimulating landowners and land users for ecologically safe use of soils and increased responsibility for maintaining fertility;
	- financial support: determination of the purpose, conditions, forms and methods of state funding; formation of an algorithm for monitoring the degree of achievement of goals and the use of allocated funds;
	- scientific and educational support.
	The constant care for the protection of the soil, its structure and properties, as well as the implementation of a system of measures to increase fertility are the most important conditions for the preservation of the biosphere, normal plant cover and...
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	Вирощування квасолі овочевої стримується, насамперед, відсутністю адаптованих елементів технології вирощування. Для реалізації біологічного потенціалу квасолі овочевої в ґрунтово-кліматичних умовах Лісостепу Правобережного України важливе значення маю...
	Методика дослідження. Вивчення сортів квасолі проводилось вивчення літератури та опис морфо-біологічних сортів та гібридів квасолі овочевої, які занесені до Державного реєстру сортів рослин придатних для поширення в Україні.
	У Державному реєстрі сортів рослин придатних для поширення в Україні зареєстровано 68 сортів, які придатні до вирощування у відкритому і закритому ґрунті. Усі сорти характеризуються підвищеним вмістом важливих біохімічних сполук та поділяються за ступ...



