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Barley in Ukraine is one of the most important world grain crops of food and feed value being in high
demand in the agricultural market. multi-year research has found that the optimization of the technology for
growing spring barley provides the formation of maximum grain yield under different climatic conditions.

The aim of the research was to study the effect of long-term use of different systems of basic tillage and
fertilizer systems (mineral and organo-mineral) on the yield and quality of spring barley grain in the conditions
of the Right-bank Forest Steppe of Ukraine.

The study was conducted in a stationary experiment during 2001-2018 on black-earth sub-soil mid-loam
soils.

It has been established that the highest yield of barley grain (3.94 t/ha) was provided by the traditional
system of basic tillage on the background of mineral fertilizer at the dose of NeoPsoKeo. The use of non-
traditional tillage led to a decrease in the yield of spring barley grain by 0.15-0.46 t/ha as compared to
plowing. The lowest yield of spring barley grain (3.48 t/ha) was obtained by disking to a depth of 10-12 cm.

The application of traditional tillage on the background of organo-mineral fertilizer, with the predecessor
straw being left in the field, along with the application of Nig per ton of straw on the background NzoP30Kso,
provides a yield of 3.91 t/ha. Under non-traditional tillage grain yield decreases by 3-12 % as compared to
traditional plowing.

Both traditional and flat tillage systems on both fertilizer backgrounds yielded the best grain quality
indices such as grain nature and 1000 seeds weight.

The highest net operating profit and profitability level (118 %) were obtained from the flat tillage system
on the organo-mineral background of the fertilizer. Disk plowing leads to a 31 % decrease in profitability as
compared to flat-loosening.

Further research should focus on examining the effectiveness of applying straw with destructors in spring
barley fertilizer systems, depending on the method of basic tillage under different weather conditions.

Key words: spring barley, yield, tillage, fertilizer system, grain quality, profitability.
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Aumins 6 YKpaini € 00HI€I0 3 8ANCTUBUX CEIMOBUX 3EPHOBUX KYAbMYP HPOOOBOILYO20 1 (DYPAANCHOO
3HAYEHHS A KOPUCMYEMbCS 3HAYHUM NONUMOM HA acpapHomy pumky. baeamopiunumu oocnioscenns
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HAYKOBYI68 GCMAHOBIIEHO, WO ONMUMI3AYIs eleMeHmie MeXHON02ii GUPOWYBAHHS SYMEHIO AP020 3a0e3neuye
opmysanHs MaKCUMATLHOL YPOICAUHOCII 3ePHA 3a PIZHUX KTIMAMUYHUX YMOS.

Memoro Oocnidoicenv O6ya0 GUEUUMU BNIUE MPUBATO20 3ACMOCYBANHS  PI3HUX CUCIEM OCHOBHO20
00pobimKy epyrmy i cucmem y000bpenHs (MIHepanibHOL ma 0peano-MiHEpAIbHOL) Ha 8PONCAUHICIMb MA AKICb
3epHa aumento apoco 6 ymosax llpasobepescroeo Jlicocmeny Ykpainu.

Hocnioocenns nposedeno y cmayionapromy o0ocaioi npomsieom 2001-2018 pp. ma uopnozemHux
ONIO30AEHUX CEPEOHbOCY2IUHKOBUX IPYHMAX.

Bcmanoeneno, wo na goni minepanvrnoeo yoobpenns y 003i NeoPesoKeo Hatieuwy ypoowcatinicms 3epHa
AuMeHio Apozco (3,94 m/ea) 3abe3neuuna nonuyesa cucmema OCHO8HO20 0OPOOIMKY TPYHMY. 3acmoCcy8aHHs.
beznonuyesux o6pooOImKie IPYHMY NPU3EEo 00 3HUICCHHSL YPOICAUHOCMI 3epHa siumerio spoeo Ha 0,15-0,46
m/ea nopigHano 3 opankor. Hatinuscuy ypoorwcatinicme 3epHa siumerio apozo (3,48 m/za) ompumarno 3a
ouckysants na enuouny 10—12 cm.

3acmocysannsi nonuyesoco 06poOIMKY IpyHmMy HaA (QOHI OpPeaHO-MIHEePANIbHO20 YOOOPEHHSs, WO
nepedbavae 3anuuieHHs y noui coromu nonepedrnuxa, enecents Nio Ha mouny conomu Ha ¢honi NaoP30Kso,
3abe3neyye ypooicatiHicmos 3epHa aumento sapozo — 3,91 m/ea. 3a nposedenna 6esnoauyesux oOpodImKie
IDYHmMY Ypoodicatinicms 3epua 3nudicyemuvcs Ha 3—12 % nopiensano 3 opaunxoio.

3a nonuyesoi'i nockopizHoi cucmem 0CHO8HO20 0O6POOIMKY IPYHMY HA 060X POHAX YOOOPEHH OMPUMAHO
MaKi HAUKpawi NOKA3HUKU AKOCMI 3epHa, axk namypa sepua ma maca 1000 nacinum.

Hatieuwuii ymoeno wucmuii npubymox ma pieerv penmabenvrnocmi (118 %) ompumarno 3a niockopiznoi
cucmemu OCHOBHO20 0OPOOIMKY IPYHMY HA OPEAHO-MIHEPATbHOMY QoHi YOobpenns. [Iposedents OucKyeanus
npu3800ums 00 3HuNCenHs Ha 3 1% pieHs penmabenbHoCmi NOPIGHAHO 3 NIOCKOPIZHUM PUXTEHHSIM.

Hooanvuii docnidocenus crio 30cepedumu HA 6UGHUEHHI eQeKMUSHOCMI  3ACMOCYSAHHA CONOMU 3
decmpyKmopamu 8 CUCIeMax YOOOPEHHS SIUMEHIO SIPO20 3ANENHCHO 80 CNOCOOY OCHOBHO20 0OPOOIMKY [PYHIY
3a PI3HUX NO20OHUX YMO8.

Knrouosi cnosa: sumins siputl, yposicainicms, 00podIimox pyHmy, cucmema yYO0OpenHts, aKicmb 3epHd,
pernmabenvhicme.

Beryn Vxpaini smenmmucst Ha 56 % (Gamayunova et al.,
2018; Romanyuk et al., 2018).

TakuM dYHHOM, aKTyaJbHOIO MPOOJIEMOI0 €
301TbIIIEHHST 00CATIB BUPOOHUIITBA 3€pHA SYMEHIO
ApOro 3a paxyHOK MaKCHMaJIbHOI peasizamii
TCeHETUYHOTO TOTEHIaly Cy4YaCHHX COPTIB Ta
3aCTOCYBAaHHS OKPEMHUX €JIEMEHTIB TEXHOJIOTIH.

B VYkpaiHi CTBOpEeHO NEpCIEKTHBHI COPTH
SYMEHI0O ~ SpOTO0  BITYM3HSAHOT  CceJleKmii,  sKi
BUPI3HSIOTHCS MOTEHIIIHHOIO BpOXKalHICTIO,
pEaKIi€lo Ha yMOBH BHUPOIILYBAaHHS Ta BHECEHI J103H
nobpus (Kozachenko et al., 2014; Petuhova et al.,
2016). 3abesmeunTH peaimizaliifo TE€HETHYHOTO
MOTEHIIaJly COPTIB SUMEHIO SPOT0 Ta IiJBUILEHHS
piBHS  KOHKYPEHTOCIPOMOKHOCTI ~ BUPOOHHIITBA
MOKHa UDISIXOM  ONTHMI3allii  arpOTEXHOJOTIH
(Romanyuk, 2019).

OCKUIbKH SUMiHb SPU Ma€ BIJHOCHO KOPOTKHUM
Tiepio 1 Bererariii Ta ciab0po3BUHEHY KOPEHEBY CUCTEMY
3 HHU3BKOIO 3aCBOIOBAIBHOIO 37IaTHICTIO TOXKUBHHX
PEUYOBMH, TOMY BHUMOITIMBHHA /0 (i3MYHOTO CTaHy

IPYHTY, BMICTY B HBOMY PYXOMHX JIETKOJOCTYITHHX
MOKUBHUX PEYOBUH 1 JIOCTATHBOI KUIBKOCTI BOJIOTH

(Gorash, 2010$ Shejbalova et al., 2014).

BupouryBaHHSI 3epHOBUX KYJBTYP BiJHOCHTBHCS
JI0 OCHOBHUX TIPIOPUTETIB PO3BUTKY arpapHOTro
CEKTOpPY [EpKaBH, 1 € BaXIUBUM JDKEPEIOM
MprOyTKOBOCTI CLITBCBKOTOCITIOTAPCHKIX
MiANPUEMCTB pi3HUX (opMm BIacHOCTi. Y CBITi
OJTHI€IO 3 HAHOIIBII PO3IMOBCIOKEHNX B arpapHOMY
BUPOOHHUITBI  3aKOBUX  CIJIBCHKOTOCIIOJNAPCHKUX
KyJbTyp € stuminb (Romanyuk et al., 2018).

SaMiHb € I[IHHOIO TPOJIOBOJIBYOI0 1 KOPMOBOKO
KYJIbTYpOIO, OCKIJIBKH 3epHO HalO1IbII
30asaHCOBaHE 32 aMiHOKHCIOTHHM CKJIaJIOM 1 MOXKe
3a0e3MeYnTH BUPOOHUIITBO (BypaskeM 1 TMBOBAPHOIO
cupoBuHOW. KpiM TOro, 3aBASKH Ji€THYHHM Ta
JKYBaJIbHUM BJIACTHUBOCTSIM SYMIiHB
BUKOPUCTOBYeThcss B Memuimui  (Gorash, 2010;
Gamayunova et al., 2018).

Hapasi cnoctepiraerscsi AMHaAMiKa CKOPOYECHHS
3MEHIIIEHHS [MOCIBHUX TUTOIIT mig €0
CLIBCBKOTOCTIONIAPCHKOIO KYJILTYPOIO Ha BiJMIHY BiJl
3arajibHOCBITOBUX TeHJICHIIIH 3pOCTaHHs
BUpOOHHUNTBA stameHto. Coix 3a3HaunTH, IO 3a
oCTaHHI 15 pOKiB IUIONI MOCIBY SYMEHIO SPOTO B
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B pesynaprari  GaraTOpiuHUX  JOCHIKEHb
HAYKOBIIMHA  BCTaHOBJCHO, IO PEryJIIOIYUMA
(akTOpaMu yMOB POCTY i PO3BUTKY POCIHH SIMEHIO
saporo Aisi GOpMyBaHHS BPOKAWHOCTI 3 BUCOKUMHU
SAKICHUMH TIOKa3HHUKaMH € piBeHb MiHEPaJbHOTO
KUBJICHHS, crmocobm oO0poOiTKy TpyHTY Ta ix
rMOMHA, COPTOBI  OCOONMBOCTI  KyJNBTypH Ta
kiaimaraaai ymosu (Brennan et al., 2015; Niero et al.,
2015; Abi Saab et al., 2019).

Y rpyHTOBO-KIiMaTHUHUX yMoBax Jlicoctemy
Oynmn TpoBeleHI JAOCHKEHHS 3  BHBYCHHS
e(heKTUBHOCTI ~ HOBHX  arpoOTEXHOJIOTiIM, IO
JIO3BOJISIIOTH ITiIBUIIYBAaTH MPOIYKTHBHICTH TOCIBiB
3epHOBUX KyJIbTyp Ha 15-20 % (Baranovska, 2004).

B ocraHHi  JecATUpiYYs  CHOCTEPIraeThest
TEHJIEHIIIsI 1O MiHiMami3anii oOpoOiTKy IpyHTY Mix
SYMIHB SIPUH 3 ypaxyBaHHIM IPyHTOBO-KIIMaTHIHUX
YMOB, KiJIBKOCTI 3JIAIICHHUX MICISDKHUBHUX PEIITOK
MoTepeIHUKa, 100puB, (iTocaHiTapHOTO CTaHy
mocisi (Gordienko et al., 2005; Pabat et al., 2005;
Sayko et al., 2007).

OpnHak, YUMaJIO NHWTaHb IMOAO0 €(PEKTUBHOCTI
3aCTOCYBaHHS OE3MOJIMIICBOTO OOPOOITKY TIPYHTY
3aMiCTh TPAAHIIHHOTO TOJIHUIIEBOTO ITiJT SIMiHB APHH,
3QJIMIIAETHCST HE BUSCHEHUMH SIK Y TEOPETHIHOMY,
TaK i y MpakTHYHOMY IUIaHi. 30KpeMa, He YTOUHEHO
croci6 MiHiMami3anii 00pobiITKY IPYHTY,
ONTHUMAJIbHE TIOEJHAHHS TOBEPXHEBHX, MIIKHX,
3BHUYAWHUX Ta TTIMOOKHX, MOJTUIIEBHX 1 O€3MOTUIIEBUX
00pOOITKiB.

Koxen i3 cnoco0iB OCHOBHOTO OOpPOOITKY
TPYHTY 3a0e3redye HEOJHO3HAYHI pPe3yiabTaTH 3a
PI3HHX TPYHTOBO-KJIiMaTH4YHUX yMOB (Matecka et al.,
2012; Kaminska et al., 2016; Boguzas et al., 2018).
HocnipkeHo, 1o 00podiTOK TPYHTY MiJ| SIMiHb SIPHiA
HeoOXiHO nu(hepeHIioBaTy, 30KpeMa y CIIPHUSTIUBI
32 BOJIOTICTIO POKM JAOLIIBHINIE 3aCTOCOBYBATH
OpaHKy, a y TOCYIUIMBI — TTOBEPXHEBHIA 0OPOOITOK
rpynty (Konishhev et al., 2007; Sayko et al., 2007).

BceraHoBieHo, 10 B MOCYNUIMBHX YMOBax
niBHiuHOrOo Cremy uu3entoBaHHs (Ha mMOMHY 14—
16 cm) 3abesmedyye  MaKCHUMaJbHI  3amacu
MPOAYKTUBHOI BOJIOTH HaBECHI MOPIBHSHO 3 1HIIUMHU
croco0aMu OCHOBHOT'O OOpOOITKY IPYHTY, 3aBISKU
HAsBHOCTI Ha TIOBEPXHi IPYHTY POCIHMHHUX 3QJTUIIKIB
MOTIEPETHUKA 1 XBIJISICTOMY HaHOpenbedy. Pazom 3
THM, BHKOPHCTaHHS TOBEPXHEBOTO JIMCKOBOTO
00poOiTKy IpyHTY (Ha rmubuny 0—12 cm) mig s4MiHb
SApUH TMPHU3BOAUTH 1O MiJBHILEHHS 3a0yp’ SHEHOCTI
MOCIBIB Ta 3HMW)KEHHS MPOAYKTUBHOCTI IMOPIBHSIHO 3
MOJIUIEBOIO OpaHKoo Ta yn3enmtoBanusm (Tsilyurik et
al., 2014). Tak, BUKOPUCTaHHS TTOJIMIIEBOI OPAHKHU Ta
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YH3EITIOBAaHHSA 3a0€e31edye OTpUMAaHHs BPOXKalo 3epHa
STIMEHIO sIporo Ha piBHI 2,69-3,35 1 2,35-3,32 1/ta,
BiJIMIOBiTHO. JuckyBaHHs IPYHTY 3HUXKYE
BpOXKaWHICTh sUMEHIO siporo Ha 5,9-17,8% 3a
paxyHOK iMMOOimi3amii a30Ty MiKpOOpraHi3MaMu
mpH po3kiagaHHi pociauHHuX permrok. (Tsilyurik,
2017).

3amina  3401€BOi  OpaHKH  JUCKYBaHHSIM
MPU3BOAUTH 10 TOTO, IO OCHOBHA Maca KOPEHiB
POCIHH STYMEHIO PO3MIILY€ETHCS MIJIKIIIe, MOPIBHSIHO
3 MoNMIeBUM 00po0iTkoM. CaMe 11e CTaBUTh POCINHH
Yy 3aJIe)XHICTh BiJ JITHIX OMAajiB, IO 3arpoXye iX
MPOAYKTUBHOCTI. ToMy MOTpiOHO TTHOOKO BUBYATH
OaraTopiyHHMi iX BIUIMB Ha OCHOBHI MOKa3HUKHU
pomrouocTi  IPyHTy, 1m0 3aeOinbmioro  Oyuae
BUPILIAJILHUM Y PO3B’sI3aHHI TUTAHHS, IKOMY 3aXO0.Ty
abo cucremi 00poOiTKy HagaTu nepesary (Malecka et
al., 2012; Tsilyurik et al., 2014; Brennan et al., 2015).

JlocmipKEHHSIMH ~ TOBEICHO 3HAYHHN BILIUB
IIUTBHOCTI OyTOBH IPYHTY Ha BOJHUMN, TIOBITPSHHUM, 1
JIESIKOI0 MipOI0, TIOKUBHUM PEXKHUMH, 4 TAKOK HA PICT
Ta PO3BUTOK CLIBCHKOTOCIOJAPCHKUX  KYJIBTYP.
BcranosneHo, mo ymiasHeHHs IpyHTY A0 piBHA 1,4
r/cM® HEraTMBHO BIUIMBAE Ha PICT i PO3BUTOK POCIIHH,
YCKIIATHIOE BHKOPHCTAHHS €JIEMEHTIB JKUBICHHS 3
IPYHTY Ta 3HW)KY€ NMPOAYKTUBHICTH SYMEHIO SPOTO
(Uvarenko, 2018).

Y  cydacHMX  TEXHOJIOTiSIX  BHMPOIIYBaHHS
MOJILOBUX KYJBTYp TPIOPUTETHA yBara HaJlaeThes,
HacamIepes, BUKOPHUCTAaHHIO J0OpHB, SKi B
arpoIeHo3i 3yMOBIIOIOTh 1 KOPETrYIOTh MPOAYIiHHI
NPOLECH POCIHMH. 3a 3aCTOCYBaHHS MiHEpaJIbHUX
JOOpUB ONITUMI3YETHCS JKUBJICHHS POCIIHH BIIPOAOBXK
yci€i Berertarii, CTBOPIOIOTHCS CHPHUSTIUBI yMOBH
JUISE POCTY 1 PO3BUTKY POCIIMH, TMOJIMIIYEThCS
pomrouicts rpyHTy (Samak et al., 2016; Gamayunova
et al., 2019).

VCTaHOBIEHO, IO MaKCHUMaJbHUHA  piBEHb
YpOXKAMHOCTI 3epHa COPTy siuMeHro siporo Habat
(6,39 1/ra) Ha cipuX JICOBHX CEPEIHBOCYTIUHKOBHX
IpyHTax OyJ0O OTPUMAHO 3a BHECECHHS PETYISATOPY
pocty Tepman ta azotHux noo6puB B 1031 Ngo Ha

dochopHo-kanmiiiHomy Goni  PssKas  (Romanyuk,
2019).
Takum YUHOM, cydJacHi TEXHOJIOTI1

BUPOIIYBaHHS SIYMEHIO SPOTO MAalOTh CTBOPIOBATH
ONTUMAJIbHI yYMOBH Ui (QOPMYBaHHSI ITOTY>KHOTO
(hOTOCHHTETUYHOTO anapaTy POCIKH i MAKCUMAJIbHOT
MPOAYKTHUBHOCTI POCIIHH.

Ha ocHOBI oTprMaHHX pe3yJbTaTiB BITYM3HIHHUX 1
3apyODKHMX BYEHHX, SIKI TPOBOAWIIM JIOCIIHKEHHS 13
BUBYCHHS JIONUTLHOCTI CIIOCO0Y 0OpOOITKY IPYHTY T
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STMIHB SIPHE, MOXKHA 3pOOWTH BHCHOBOK, IIIO €IHHOI
IYMKH HE ICHYE.

Tomy, BuBYEHHS €(EKTHBHOCTI  OCHOBHOTO
00pOOITKY TPYHTY Ta yI00PEHHS TOOIYHOO MPOTYKITIE0
MOMepe/IHIKa Yy CYYaCHMX  arpOTEXHOJIOTISIX
BUPOIIYBaHHS SAMEHIO SPOTO 33 HEOAHOPIAHOCTI
IPYHTOBOTO TIOKPHBY Ta 3MIHM KIIMATHYHAX YMOB €
aKTyaJlbHUM TTUTaHHSM B yMoBax IIpaBoOepexHOro
Jlicocreny Yxkpainu.

Marepiaiau Ta MeToau

Merta pocmipKeHHST — IOCHITUTH OCOOJIMBOCTI
(hopMyBaHHS TPOAYKTUBHOCTI  STUMEHIO  SIPOTO

3aIe)KHO BIJl 3aCTOCYBaHHS CHCTEM OCHOBHOTO
00pOOITKY TPYHTY Ta yIoOpeHHs y
KOpOTKOpoOTaliiiHux ciBo3minax [IpaBobGepexHoro
Jlicocreny Ykpainu.

Y cramionapHoMy gocmiai  XMeTbHHUIBKOT
JIepAKaBHOL CIJIBCBKOTOCIIOIAPCHKOT IOCIIIHOT
craamii  [HCTUTYTYy  KOpMIB Ta  CLIBCHKOTO

rociogapctBa llomimnss HAAH Bopomosx 2001—
2018 pp. BUBUAIH BIUIMB Pi3HUX CUCTEM OCHOBHOTO
00po0OiTKy TpyHTy (Tabm. 1) Ta ymoOpeHHS Ha
MPOAYKTHBHICTh Ta SKICTh SYMEHIO SpOTO Ha
YOPHO3EMHHUX OIII30JICHUX CEPEIHBOCYTITMHKOBUX
IpyHTaXx.

Tabnuys 1. CxeMa 0CHOBHOT0 00pOOITKY IPYHTY B CiBO3MiHi

CucremMa 0CHOBHOTO Cnoci6é Ta rimuéuHa o0podiTKY mia sumMinb
3 . 3unapsaas
00poBITKY IPYHTY sIpUi, CM
[Monuuesa opanka Ha 20-22 I1JIH-3-35
ITnockopizHa IDIOCKOPi3HE puXJIeHHst Ha 25-27 cMm KIII'-2-150
YusensHa 4U3eMoBaHHs Ha 25-27 cM 14-2,5 + TICT-2,5
IloBepxHeBa JuckyBaHHs Ha 10—12 cm BJT-7

Cxema gociiy BKITto4ana asa (hoHu Y00 pEeHHS:
don 1 — NeoPsoKeo (MiHEpasibHa cHCTEMA yI0OPCHHS),
¢on 2 — conoma monepennuka + Nig Ha TOHHY
comomu + N3zoP30Kso (oprano-minepanbHa cucrema
yIIOOpEHHS).

JocmimkenHs mpoBoIvd B S-iIBHIHM CiBO3MiHI
(20012008 pp.) 3 TaKUM YEpPryBaHHIM KYJIbTYp —
rOpoX, IMIICHHUIs 03MMa, OypsSKH IyKpOBI, Tpeyka,
staMiHb Ta B 4-miinnbHil (2009-2018 pp.) 3 HacTYymHEM
YepryBaHHSAM KYJIBTYP — COS, SUMIHb SIPUH, TipUunIls
Oia, MIIECHUI O3MUMa.

ArpoxiMiyHa XapaKTepUCTHKA TPYHTY: BMICT
rymycy (3a Tropiaum i KoHOHOBOIO) cTaHOBHB 2,62—
3,12%, pH - 6,0-6,5, azory, mo Jerko
rigpomizyerbes (3a Kopuapinmgom) — 15,0-16,3 mr Ha
100 T rpyHTYy, pyxomux ¢Gopm ddocdopy (3a
Uipikoum) — 12,5-19,61 mr wa 100 r rpyHTY,
oOMiHHOTO Kauifo (3a HipikoBum) — 6,5-7,2 mr Ha 100
T IPYHTY.

ATrpoTexHiKa BHPOIIYBaHHS SYMEHIO SIPOTO

3aranpHONpuiiHATa s 30HM  Jlicoctemy, 3a
BUHITKOM CHCTEM OCHOBHOTO OOpOOITKY IPYHTY Ta
yA00OpEeHHSI.

O6mikoBa TUTOMA AOCTIMHNX AUISTHOK — 40 M2,
MOBTOPHICTB J0CTiLy — YoTHpHpa3oBa. Po3mileHHs
JUISTHOK y TOBTOPEHHAX CUCTEMaTHYHE.

ATrpomMeTeopoIoriuHi YMOBH
XapaKTepU3yBAINCh ICTOTHUM BIAXWJICHHSM Bij
cepeIHbO0AraTOPiYHUX MOKA3HUKIB SIK 3a KiIBbKICTIO

OMajiB, TEMIEPAaTypHUM pEeXHUMOM, TaKk 1 ix
PO3MOIIOM y TIepiof BereTamii SIYMEH0, IO Majo
3HAYHUM BIUIMB Ha YPOXKaWHICTh KYJIbTYpHU, aje¢ B
oMy BILJIUB JIOCITIPKYBaHUX ¢dakTopis
criocrepiraBcss CcTabibHO. 3a POKH  JIOCIIIKEHB
BiIMiueHa TEHJEHIiA y OiK 3pOCTaHHS SK KiTBKOCTI

omajaiB, Tak 1 Temmeparyp. [ixpoTepmiuHuii
koedpimiear (I'TK) y mepiom  HalOimbIIOrO
BOJIOCTIOKMBAHHS ~ POCIMHAMHU  SYMEHIO  SIPOTO

(TpaBens) cknagas y 2016 p. — 1,62, y 2017 p. — 0,99
iB2018 p. — 1,56.

[IporsiroM BereramiiHOro IMepioxy MPOBOAWIN
perynsipHi (EHOJOTIUHI CIIOCTEPEIKEHHS, OO0JIIKH Ta
aHaJTi3M 3T1JIHO 13 3araJIbHONPUHHATHMU METOIUKAMU
(Moiseichenko et al., 1994). ExoHOMi4YHYy OI[iHKY
BIUIMBY JOCTIKYBaHHX (DAKTOpPiB Ha ypOXKAHHICTbH
3epHa SUMEHIO SPOT0 BU3HAYAIM PO3PAXyHKOBHUM
METOJIOM 3 BHKOPUCTAHHSM TEXHOJIOTIYHUX KapT 3a
LiHamH, siki ckianucst Ha 2018 p.

Pe3yabTaTu AociigxkeHb Ta iX 00rooBpeHHs

BaximmBUM TIOKa3HHKOM OIIHKHA  e€(heKTHBHOCTI
3aCTOCYBAaHHSI ~€JIEMEHTIB TEXHOJOI BHUPOILIYBaHHS
SUMEHIO SIPOTO € PIBEHb YpPOKAlHOCTI 3€pHa, sKa
3IKUTh BiJ] CYKymHOI nii 0Oaratbox (akTopis
(Gamayunova et al., 2018). 3a pesyabTaTamu
JOCTI/DKEHb ~ BCTaHOBJICHO, IO  MAaKCHMaJbHY
BPOKalHICTh 3epHa sTUMeH!0 siporo (3,94 T/ra) Ha doHi
MiHEpalbHOTO YyOOOpeHHs 3a0e3nevyunsia IMONUIEeBa
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CUCTEMa OCHOBHOTO 00pOOITKY IpyHTY (TaouI. 2).

3acTtocyBaHHs ~ Oe3monuIeBHX  OOpOOITKiB
IPYHTY MPU3BEJIO A0 3HIKEHHS YPOKalHOCTI 3epHa
s;ameHto siporo Ha 4,0—12,0 % mopiBHSHO 3 OPAHKOIO.
Bapro BiamiTuTH He3HauHe 3HMWKEeHHS Ha 0,15 T/ra
YPOXKaHOCTI 3epHa TYMEHIO SPOT0 32 INIOCKOPI3HOTO
PUXJICHHS TIOPIBHSIHO 3 TIOJUIIEBUM OOPOOITKOM
TPYHTY.

OnTuMmizalliss MiHEpaIBHOTO JKUBJICHHS, ¢ Ha
¢oHi 3amumieHHs cojoMu momepenHuka 1 Nio
BHOCHIN  HiTpoamodocky y  mo3i  NzgP3oKazo,
3a0e3neynsia OTPUMAaHHS HANBHINOI YpO>KaHOCTI
3epHa SIYMEHIO SIPOr0 TAKOXK, 3a MOJHUIIEBOT CUCTEMH
00po0OiTKy TpyHTY. 3a TUIOCKOPI3HOI CHCTeMH

00poOITKY TPYHTY BimOymocs 3HIDKEHHS
ypoxaiHoCTi 3epHa Ha 3 %, MOPIBHIHO 3 OPAHKOIO.
[IpoBeneHHst yn3entoBaHHS Ha TIUOMHY 25-27
cM Ta awckyBaHHA Ha 10-12 cM TpHU3BOOUTH 1O
3HIDKEHHS yposkaiHocTi 3epHa Ha 0,35-0,46 T/ra
MOPIBHSAHO 3 TMOJHUIEBOI CHCTEMOIO OOpOOITKY

TPYHTY.
3HIDKCHHS yPOXKAHOCTI 3epHa STYMEHIO SIPOro 3a
0E3MOJIMIIEBUX CUCTEM OCHOBHOTO  OOpOOITKY

IPYHTY, OCOOJIMBO 3a ITOBEPXHEBOi, MOPIBHSHO 3
OpaHKOO, Ha 000x (QoHax ymoOpeHHS MOXKHA
MOSICHUTH ~ PI3HUICID B  SKOCTI Ta  TIHOWHI
PO3MYIICHHS IPYHTY, 10 BIUTUBAE HA HOTO (i3WYHHI
CTaH.

Tabnuys 2. BnJuB cUCTEM OCHOBHOT0 00PO0OITKY I'PYHTY Ta yA00peHHs
HA ypOKaliHicTh 3epHAa AYMEHI0 Aporo, T/ra (2001-2018 pp.)

MinepaabHa cuctemMa yao00peHHs Oprano-miHepajbHa cucTeMa
(don 1) ynoopenHsi (o 2)

Pokn = 2 = 4 > =g = A =

= = < ] 2 = = < ] =7

S 3 g = 2 S Z g = 2

=N E =) E =N = =) é
2001 3,50 3,72 3,64 3,57 3,38 3,37 3,31 3,15
2002 3,88 3,57 3,58 3,48 3,57 3,27 3,36 3,20
2003 2,01 1,92 1,87 1,89 2,57 2,27 2,36 2,22
2004 5,18 4,72 4,55 3,93 5,23 5,03 4,18 3,51
2005 5,07 4,94 4,87 3,68 5,12 4,55 4,15 3,57
2006 3,59 3,39 3,39 3,24 3,35 3,02 3,13 3,26
2007 3,03 2,89 3,04 2,71 3,00 2,82 3,04 2,89
2008 3,75 3,50 3,60 3,88 4,43 3,55 3,98 4,13
2009 2,41 2,85 2,27 2,33 2,27 2,71 1,99 2,22
2010 3,63 4,00 3,67 3,44 3,79 4,23 4,10 3,80
2011 2,59 2,36 2,42 2,41 1,87 1,99 1,83 1,81
2012 2,85 3,60 3,45 3,57 3,22 3,28 2,51 3,21
2013 3,52 3,65 3,16 3,12 3,41 3,23 3,20 3,21
2014 5,45 4,26 3,16 5,05 4,87 5,02 451 3,96
2015 5,31 5,36 5,65 5,42 5,32 5,36 4,73 5,48
2016 5,76 5,10 4,23 3,24 5,44 5,18 4,87 4,23
2017 4,80 4,36 4,45 4,58 4,54 3,98 3,96 3,97
2018 4,65 4,00 3,40 3,08 4,98 5,58 4,73 4,20
Cepennst 3,94 3,79 3,58 3,48 3,91 3,80 3,56 3,45
+ no T/Ta — -0,15 -0,36 -0,46 — -0,11 -0,35 -0,46
KOHTPOJIIO % — -4 -9 -12 - -3 -9 -12
+ 50 T/Ta — — — — -0,03 0,01 -0,02 -0,03
bony % - - - - -1 0,3 -0,6 -1
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BcraHoBneno, 10 oOpraHo-MiHepaJbHa — Ta
MiHepalbHa CHUCTEMH YyOOOpEHHs 3a YCiX CHCTeM
OCHOBHOTO 00pOOITKy  IpYHTY BUSBUIIUCS
pIBHO3HAYHUMH 3a €(EKTHBHICTIO, OCKUIBKH HE
BiIMIY€HO ICTOTHOTO 3HM)KEHHS yPOXKAHOCTI 3epHa
STYMEHIO SIPOTO.

BaxiiBe 3HaUeHHS y arpOTEXHIII BUPOITYBAHHS
CLIBCHKOTOCTOZIAPCHKUX KYJIBTYp Ma€ He JIHIIe iX
MPOJYKTHUBHICTh, &€ 1 sIKicTh. OHUMU 13 OCHOBHUX
MOKa3HHUKIB SKOCTI BPOXKAI0 3EPHOBHX KYJIBTYp, B
TOMY YHCII 1 TIMEHIO sporo, € maca 1000 HaciHuH Ta

HaTypa 3epHa. Maca 1000 HAciHWH SYMEHIO SPOTO
KOPEJIOE 3 MOKa3HUKAMH KPYITHOCTI 3€pHa 1 y 3B’ SI3KY
3 IUM MiJIBUIIY€ETHCS €KCTPAKTUBHICTH Ta MUBOBAPHI
SIKOCTI 3arajloM.

Cepen nociimkyBanux QaxtopiB Ha Macy 1000
HACiHMH HaWOIIBIINI CYTTE€BHI BIUIMB BiAIirparoTh
YMOBH BUPOIIyBaHHS, 30KpeMa YJ00pEHHS KYIbTypH
(tabm. 3). HatiBumoro maca 1000 maciama (55,1 1)
Oyna Ha ¢Qoni wMiHepampHOro ynoOpeHHS 3a
IUIOCKOPI3HOi ~ CUCTEMH  OCHOBHOTO  OOpPOOITKY
TpYHTY, a HaitHmwK4010 (50,2 T) — 32 MOBEPXHEBOI.

Tabruys 3. BniuB cucTeM OCHOBHOTO 00POOITKY TPYHTY Ta y100peHHS
HA AKICTh 3epHAa TYMEHI0 siporo, cepenne 3a 2001-2018 pp.

Cucrema Hatypa Maca 1000 CxJiononioHicTs, IIniBuacricTs,

OCHOBHOT'O .
. 3epHa, r/J HACiHUH, T % %
00poOITKY IPYHTY
MinepanpsHa cuctema ynoodpenns (¢doH 1)

[Tonunesa 653 54,6 50,4 9,2
I1nockopizHa 652 55,1 52,5 10,5

UnzenpHa 650 51,3 50,5 10,6
[ToBepxHeBa 647 50,2 51,5 10,7

Oprano-miHepanbHa cuctema ynooperss (hoH 2)

[Tonunesa 648 48,3 50,6 9,7
I1nockopizHa 646 47,8 52,7 11,3

YuzenpHa 645 47.6 52,2 11,1
IToBepxHeBa 643 475 52,4 11,2

3a opraHo-MiHepaJIbHOI CUCTEMH yIOOpEHHS, J1e
Ha (HOHI 3aJIMIICHHS COJIOMH TONICPEIHUKA, BHOCUIIN
Nio Ha ToHHY cosiomu 1 N3oP30K30, maca 1000 HaciHuH
STIMEHIO SIPOTO 3MEHITY€EThCs Ha 2,7—7,3 T. IOPiBHSHO
3 MiHEpaJILHUM YIOOPECHHSIM.

Hatikpaii noka3Huku Hatypu 3epHa (652—653
I/M) SYMEHIO SApPOr0 OTPUMAHO 3a TMIOJUIEBOT 1
IJIOCKOPI3HOI CUCTEM OCHOBHOTO OOpPOOITKY IPYHTY
Ha MiHepasibHOMY QoHi ynoopenHs. Ha oni oprano-
MiHEpaJIbHOTO  ynoOpeHHs, 1o  nepexdavae
3aJIMIIEHHS Y OJIi COJIOMU IMOTIEPEIHUKA, BHECEHHS
Nio Ha TOHHY cojomu Ha (oHi NsoP30K3 Harypa
3epHa 3MEHIIYETbCS Ha 4—6 T/1 TOPIBHAHO 3
MiHepaibHUM  ynoOpenHsM. [lpu  mpoBeneHHi
JMCKyBaHHA Ha 000X (oHax ynoOpeHHs HaTypa

3epHa  3HIDKYETHCA Ha 5—6 I/ MOPIBHAHO 3
MOJIMIIEBOKD  CUCTEMOI0  OCHOBHOTO  OOpOOITKY
TPYHTY.

Hamu BcTanosneno, mo maca 1000 3epen i
HaTypa 3epHa TNpsMO TNPOMOPIIHHO 3ajexana BiJ
(oHYy MiHEpaJIbHOTO J>KMUBJICHHS SIYMEHIO SPOTO.
AHaIOTI4HI  3aNeXHOCTI OyJ0 BHSBIEHO 1 B

JOCIIDKSHHSX 1HINX HAyKOBIIB (Romanyuk, 2019).

TakuM YHHOM, Ha MIHEPAJILHOMY 1 OpPraHo-
MiHepalnbHOMY (oOHaxX yIoOpeHHS 30UIBIIYEThCS
HaTtypa 3epHa i Mmaca 1000 HaciHWH 3a TONHIEBOI 1
TUIOCKOPI3HOI CHCTEM OCHOBHOTO OOpOOITKY IPYHTY
MOPIBHIHO 3 IOBEPXHEBOIO.

Jocuts 3HayHy yBary B OIHII SKOCTI
NUBOBAPHUX COPTIB SUMEHIO SPOT0 HaJaeThCs
ckionoaioHocTi 1 miBdacrocti 3epHa. Coptu 3
HU3BKOIO CKIIOBHJIHICTIO (BHCOKOI OOpOIITHUCTICTIO)
€ TIPUIATHAMHU J1J1s1 BAPOOHMIITBA TIHMBA, & 3 BUCOKOIO
CKJIONO/IIOHICTIO — JIJISl BUTOTOBIICHHS KPYII.

HaliBuiyi T1OKa3sHUKU CKIIONOAIOHOCTOCTI 1
IUTIBYACTOCTI CPOPMYBaJIHCA 332 OpraHO-MiHEPaJIbHOI
CUCTEMH yIOOpEHHS, 110 nepeadayana BHECCHHS 1Tl
stuminb spuit N3oP3oK3zo Ha QoHi mo6iuHOoT npoayKiii
nonepeHuka i Nio Ha TOHHY COJIOMH.

VY Hamux AOCHiKeHHAX Ha (OHI MiHEpaJILHOTO
ynoOpeHHsl HaliMeHIny TutiB4acTictb (9,2 %) 3epHa
SIUMEHIO BUSBWIM 32 MOJIULIEBOI CUCTEMH, HaWBHIILY
(10,7 %) — 3a mOBepXHEBOi CHUCTEMH OCHOBHOT'O
00po0biTky rpyHty. Ha ¢oHi oprano-MmiHepaibHOTO
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ymoOpeHHsi  HaiiMeHmy — rriB4acticte (9,7 %)
BUSIBJICHO 32 MMOJIMIIEBOI cucteMH, HaiiBuiy (11,3 %)
— 3a mIockopizHoi. B minomy, Ha ¢oni opraHo-
MiHEpaJFHOTO  yMOOpeHHS IUIIBYACTICTH 3epHa
sumeHto Oyna Bumoro Ha 0,5-0,8 % mopiBHSIHO 3
MiHepalbHUM (DOHOM.

Ha ¢oni minepanbHOTO yIOOpeHHS HANHIDKIHA
BizicoTok (50,4) ckiomomiOHMX 3epeH BHSABJICHO 3a
moymIeBoi cucremu, HaiBumud (52,5) — 3a
miockopizHoi. Ha ¢oni  oprano-miHepaibHOro
ynoOpeHHs HaWHIKIHI BIJICOTOK (50,6)
CKJIONOAIOHMX 3€peH BHSBJICHO 3a IOJULEBOI

cucteMu, HauwBumud (52,7) — 3a IUIOCKOPI3HOI.
3aranoM Ha (oHI OpraHo-MiHEpaILHOTO yIOOpEHHS
BCTaHOBJICHO BUIIUH BiJICOTOK CKJIOMOIOHHUX 3€PCH,
TIOPIBHSAHO 3 MiHEPATLHUM (DOHOM.

VIocKkoHaJICHHS OKPEMHUX SIIEMEHTIB TEXHOJIOT 1
BHUPOIIyBaHHS STYMEHIO SIPOTO MTOBHHHO
CYNPOBOJKYBATUCS OIIIHKOK iX BIUIMBY, SIK Ha
YpOXKalHICTh 3€pHA, TaK 1 HAa TOKa3HUKN €KOHOMITHOT
eektuBHOCTI. Ha OCHOBI MPOBEICHUX JOCIIIKEHb
BH3HAYCHO CKOHOMIYHY €()eKTUBHICTH BHPOIILyBaHHS
STIMEHIO SIPOTO 3AJIC)KHO BiJl BIUTMBY JOCIIIKYBAaHHX
¢axTopiB (Tabdm. 4).

Tabauys 4. BuIuB cUCTEM OCHOBHOI'O 00POOITKY IPYHTY Ta yA00peHHsI HA OCHOBHI eKOHOMiYHi
NMOKAa3HMKH BUPOOHULTBA TYMEHIO SIporo, cepeane 3a 2001-2018 pp.

Cucrema YMoBHO uncTH CoGipapTicTs
OCHOBHOI0 Butparu, rpa/ra npudyToK, > | PeHTabenbHicTh, %
. TPH/T
00podiTKy rpH/ra
IPYHTY M* oM M* oM M oM M oM

Tlommuesa 11758 | 10279 | 9361 | 11273 | 2984 | 2629 80 110
[TnockopizHa 11584 10056 7214 11827 3057 | 2646 62 118
UwusenbHa 10619 9952 6947 9644 2966 | 2796 65 97
[ToBepxHeBa 11384 9819 5558 8580 3271 | 2846 49 87

*[IpumiTka: M — MiHepaibHa cuctema ynoopeHHs; OM — oprano-miHepasibHa cucTeMa yaoOpeHHSI.

MakcuMallbHUI piBeHb BUTPAT BCTAHOBICHO HA
¢doni MiHepaabHOTO ynoopeHHs y 11031 NeoPsoKeo 3a
yCi CHCTEM OCHOBHOTO OOpOOITKY TpYHTY, IO
cranoBuB 10619-11758 rpH/ra. Burtpatm Ha
BUPOIIYBaHHS 3epHA SUMEHIO SIPOTO 3HWKYIOTHCS Ha
667—1565 TpH/Ta 3aNeXHO BiJl CHCTEMHU OCHOBHOTO
00poOITKY TpyHTY Ha (OHI OpPraHO-MiHEPaIHLHOTO
YIOOpEHHs, W0 Tmepeidadae 3ajuIleHHS Yy IOl
COJIOMH TIOTIEPEJHNKA, BHECEHHS Njo Ha TOHHY
comomu Ha (oHi N3oP30Kso.

Haitanxuy coGiBapTicTh OTpUMaHOT MPOIYKIL
(26292846 rpH/T) OTpHMaHO Ha BapiaHTax, Je, Ha
(OHI 3aNHILIEHHS COJIOMU HoNepeAHNKa, BHOCHIN N1g
Ha ToHHY coioMu 1 NzoP30Kso 3anexxno Bin cucremu
OCHOBHOTO 00pOOITKY I'PYHTY.

3a minepanbHOTO yao00peHHs y 1031 NsoPsoKeo
co0iBapTiCTh 3epHA SUMEHIO SPOTo 301IBIIYETHCS Ha
170425 rTpH/T 3aNeXHO BiJi CHCTEMH OCHOBHOI'O

00poOITKy  TpyHTY, TOpIBHSHO 3  OpraHo-
MiHEpaJIbHUM yIOOPEHHSIM.
AHaNi3yro4d OTpUMaHI HaMH JiaHi MOXHa

3pOOUTH BHCHOBOK, IO HAaHOUTHIIUM (HAaKTOPOM Y
¢dopmyBaHHI BUTpaT Ha 1 ra MOCiBy SUMEHIO SPOro
CTaHOBIISITH JOOpHUBA.

OmHUM 3  OCHOBHHUX  IIOKa3HHUKIB, IO
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xapakTepu3ye e(EeKTUBHICTh 3aCTOCYBaHHS Pi3HUX
CJIEMEHTIB TEXHOJIOT11 BHPOIITYBaHHS
CUTBCBKOTOCTIONAPCHKUX KYIBTYpP, € YMOBHO YHCTHH
puOyTOK.

HaiiBumumii ymoBHO uuctuii mpubytok (11827
IpH/Ta) OTPUMAHO 3a 3aCTOCYBaHHS IUIOCKOPI3HOI
CHUCTEMH OCHOBHOTO OOpOOITKY TIpYHTY Ha OpraHo-
MiHEpaIbHOMY ¢oHi yIIoOpeHHs. PiBeHb
peHTa0eNBbHOCTI Ha IIOMY BapiaHTi 3pOCTae Jo
118 %.

3acTocyBaHHS TPagUIiHHOTO yAOOpeHHs
HiTpoamodockoro B 1031 NeoPsoKeo i1 ssuminb sipuid,
MOPIBHAHO 13 BapiaHTOM, A€ Ha (POHI 3aIMILIEHHS
COJIOMH TIOTIEpEHNKa, BHOCHIM Nijo Ha TOHHY
cosoMu 1 N3oP30K3p mpu3BoauTh 10 3MEHINCHHS Ha
1912-4613 rpH/ra yMOBHO YHCTOrO NPHUOYTKY
3aJIe’KHO BiJl CHCTEMH OCHOBHOTO 00po06iTKy. Ha honi
MiHEpaJIEHOTO yAOOpeHHS IPYHTY TaKOX
3MEHINYeThCS pPiBeHb peHrtabenbHocTi Ha 30-56 %
3aJIe)KHO B CHCTEMH OCHOBHOTO OOpOOiITKY,
MOPIBHIHO 3 OPraHO-MiHEPATBHOI0 CUCTEMOIO.

BucHosku

1. HaiiBumty ypokaliHIiCTh 3€pHa STUMEHIO SIPOTO
(3,91-3,94 T1/ra) Ha MiHepaJbHOMY Ta OpraHo-
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MiHepamsHOMY (GoHax ymoOpeHHs 3abesmeuniia
MOJIMIIEBA CHCTEMa OCHOBHOTO 0OPOOITKY TPYHTY.

2. OpraHo-MiHepaibHa CHCTEeMa yIOOpeHHs, /e
Ha (OHI 3aTUIICHHS COJIOMH MTOTIEPETHNKA, BHOCHITH
Nio Ha ToHHY conomu 1 N3oP30K30 3a ycix 00pobiTkiB
IpyHTY 3a0e3ledmnna YpoKaiHiCTh 3epHa SUMEHIO
SIPOTO HA PiBHI 3 MiHEPATHFHUM YIOOpPEHHSIM y 11031
NeoPsoKeo.

3. 3a opraHo-MiHepallbHOI CHCTEMH YAOOPEHHS
3MeHmyeTbcss Mmaca 1000 HaciHWH, HaTypa Ta
HaBIIAKU T IBUIILY €THCS IUIIBYACTICTH i
CKJIOTIOMIIOHICTh 3€pHA SYMCHIO SIPOTO 3aJICKHO BiJl
00pOOITKYy TIpPYHTY, TODIBHSHO 3 MiHEpPaJbHUM
YAOOpEHHSM.

4. 3actocyBaHHS
OCHOBHOTO  OOpOOITKYy IPYyHTYy Ha  OpraHo-
MiHepamsHOMY  (poHI  ymoOpeHHs — 3abe3meuye
3MmeHmeHas Ha 411 TpH/T cobiBapTocTi OTpUMaHOl
NpoAyKIii, 3pocTaHHs Ha 4613 rpH/ra YMOBHO

IJIOCKOPI3HOI  CHCTEMH

guctoro  npubytky Ta  Ha 56 %  piBHA
peHTa0eNnbHOCTI, TOPIBHAHO 3  MiHEpaIbHUM
yII0OPEHHSIM.
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