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PRODUCTIVITY OF SUNFLOWER PLANTS UNDER THE INFLUENCE OF
PRE-SOWING TREATMENT OF SEEDS AND FOLIAR FEEDING IN THE
EASTERN FOREST-STEPPE OF UKRAINE

Are presented the results of three-year studies on the complex impact of various
options for pre-sowing seed treatment and foliar fertilization with various combinations of
biological preparations, growth stimulants and complex water-soluble fertilizers on plant
productivity and biological yield of seeds of the high-oleic Aurora AM sunflower hybrid
are highlighted.

Formulation of the problem. In the conditions of the Eastern Forest-Steppe of
Ukraine, as a result of global warming, during the last period, the problem of rainfall deficit,
long periods without rain and increasing temperature indicators is becoming more and more
acute. At the same time, the negative impact of these factors will only grow. In solving this
problem, a special role belongs to the pre-sowing treatment of seeds and foliar fertilization
with drugs of stimulating and anti-stress action, including those based on beneficial
bacteria, mycorrhizal fungi and humic substances.

Thus, the scientific substantiation and development of modern sunflower cultivation
approaches based on the use of the capabilities of innovative growth stimulators based on
humic substances, activators of the soil ecosystem (beneficial bacteria and fungi) and
balanced water-soluble mixtures of nutrients are becoming increasingly important,
especially in areas of insufficient moisture and high temperatures in the spring and summer
period.

The purpose of the research was to study the effect of pre-sowing treatment of seeds
with various combinations of bacterial, mycorrhiza-forming preparations and growth
stimulants based on humic substances, as well as foliar fertilization in different
morphological phases with mixture based on growth stimulants with innovative water-
soluble fertilizers on growth, development, formation of elements of plant productivity and
biological yield of sunflower seeds in the Eastern Forest Steppe of Ukraine.

Research methods. The research was conducted in 2022—-2024 on the basis of LLC
«Alliance Agro» in the Pyryatinsky district of the Poltava region. To solve the tasks, a two-
factor field experiment using the method of split plots was laid. The plots of first order were
six variants of pre-sowing seed treatment, the second order — seven variants of foliar
feeding. The total number of options in the experiments is 42. The area of the sowing and
accounting plots of the experiment was 105.0 and 84.0 m?, respectively.

Research results. The high efficiency of the researched factors on the formation of
higher indicators of plant productivity was established. They were the highest in the variant
of pre-sowing treatment of seeds with a mixture of the growth stimulator Blackjack with
biological preparation Mycofriend and «PMK-U>» in combination with three foliar feeding
— during the 12-13", 35-35" and 51-53™ microphases by the BBCH scale with a solution
based on the Blackjack growth stimulator with various brand of complex water-soluble
fertilizer Jiva MIX. The number of seeds in the basket in this version was on 95.0 pcs. (11.4
%) more than in the control. Due to the higher values of the mass of 1000 seeds, the
difference in the mass of seeds from the basket between this variant and the control was
even higher —14.0 % (59.4 g).

The combined effect of pre-sowing seed treatment and foliar fertilization on
biological yield of seeds was significantly higher than on the productivity of a single plant
because, along with the formation of higher productivity indicators, they also contributed
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to the preservation of a large number of plants. Thus, in the variant of optimization of pre-
sowing treatment of seeds and foliar fertilization (6™ variant of factor A i B), the biological
yield of seeds on average for three years was 2.82 t/ha and exceeded the control by more
than 20.0 %. At the same time, according to the conducted statistical analysis, no significant
difference was found both in terms of productivity elements and in terms of biological yield
of Aurora AM sunflower hybrid seeds between two and three foliar fertilizing options. Only
a trend of growth of these indicators was observed under the condition of carrying out the
third feeding.

Conclusions. Thus, on the basis of the statistical processing of the obtained results
of the biological yield of seeds, as well as taking into account the lower economic costs due
to the refusal of the third foliar feeding, the option of pre-sowing treatment of seeds with a
mixture of Mycofriend, Blackjack and «PMK-U» with the following should be considered
optimal carrying out two foliar feedings with a mixture of Blackjack growth stimulator with
brands of complex, water-soluble fertilizer Jiva MIX developed for different stages of plant
development in recommended doses.

Key words: sunflower, seed treatment, foliar fertilization, growth stimulants,
biological preparations, biological yield, crop structure
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®OPMYBAHHSA BIOMETPUYHUX IIOKA3ZHUKIB I'lbPU/IIB
COPI'O 3EPHOBOI'O 3A PI3BHUX CUCTEM YJIOBPEHHA
B JIICOCTEIY YKPAIHU

I'ocnogapchke BUKOPUCTaHHS COPro JOCUTH IIUPOKE — i€ TPOJJ0BOJIbYA, KOPMOBA Ta
TEXHIYHa KyJIbTypa, sIKa 3[JaTHa BUKOPUCTOBYBATU MiHIMalbH1 OMagy Ta BUTPUMYBATH
BHCOKI TeMIepaTypu. B pi3HUX I'PyHTOBO-KIIMAaTUYHUX 30HAX 103U AOOPUB, iX (hopmu, K
1 CTPOKHM IX BHECEHHSI MPOTIOHYIOTHCA pi3Hi. ToOMy Mmoianbliie BUBUYEHHS 7103 1 hopM 100pHB,
CHOC00iB X BHECEHHS € aKTyaJIbHUM.

B nomepenni poku Oararo BUEHUX B PI3HUX IPYHTOBO-KIIMAaTHUYHUX YMOBAax
MIPOBOIMIIN IOCIII/PKEHHS IO 3aCTOCYBAHHIO PI3HUX 103 MiHEpalbHUX JOOPHB, CIIOCOOIB 1X
BHECEHHS Ta BUSIBJISUIU iX BJIMB Ha QOHI pi3HUX cr1ocobiB 00pobiTky rpyHTy: B.B. IBaHiH,
K.JI. ITammmuceka 2017-2019 pp., C.M. Kanencoka, B.C. Haiinenko 2015-2017 pp., B.M.
Manspuyk, B.B. Cunopenxo, A.C. Manspuyk 2018-2020 pp. Ta iHmi.

OO0niku, CHOCTEpeXEeHHs Ta BUMIPH POCIMH IMPOBOAWIM Yy BIAMOBIAHOCTI 10
3arajlbHONIPUHHATUX MeTouK. Jlocaipkenns nposoawm Ha Jlocnignomy noni BTV y
2021, 2023-2024 pp. ABodaxkropHuii gocmig 3aKkiIaJeHO METOJOM PO3LIEINIEHUX TUITHOK
y TpHupa3oBiii moBTopHOCTI. JlociipkyBanu aito pisHUX GopM 1 103 106puB — [dropa COII
ta Penogeiirn dyep3a Ha picT 1 pO3BUTOK TiOpUIiB cOpro 3epHOBOro Arria ta bpirra.

Pi3Hi kIiMaTHYHi YMOBH POKIB JOCTIDKEHb JO3BOJIIIM BCTAaHOBUTHU ONTHMAIbHI
¢dopMHu Ta 103U BHECEHHS MiHEpaJIbHUX AOOpPUB U AOCIIPKYBaHUX TiOpUAIB COpPro
3epHOBOT0. BusHaueHo, mo Bukopuctanus 1o0pus ropa COII ta Penoseiiin ®@yep3a B
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no3ax 80 1 100 xr/ra 3HaYHO 30LIBIIYBAJIO TPUBATICTH BETETALIHHOIO Hepiogy y 000X
riOpuiB MOPIBHAHO 3 A0COJIIOTHUM Ta 30HAJBHUM KOHTPOJISIMU Ta CIPHSIIO 301IbIIEHHIO
TPUBAJIOCTI (PEHONOTTYHUX (ha3 «CXOIM» — «PICT cTedIaN.

CrnoctepexeHHs 3a AUHAMIKOIO POCTY 1 PO3BHTKY POCIMH IMOKAa3aJd, MO TiOpuau
copro 3epHoBoro Arria Tta bpirra mo3uTHBHO pearyBajqil Ha BHECCHHS MiHEpabHUX
no6pus J{ropa COII ta Penoseiima @yep3a. [Tounnarouu 3 penomorignoi Gazum «cxomm» i
10 ha3u «IOCTUTaHH» POCIMHU 000X T10pUaiB (hOpMyBai OUTBIITY BHCOTY, Macy pOCIUH
Ta TUIOILY JINCTKOBOI OBEPXHI.

Karouogi ciioBa: copro, noOpuBa, GpeHOIOTIdHI Pa3u, PiCT 1 PO3BUTOK.

Bemyn.  JlicoctenoBa 30Ha YKpaiHM B OCTaHHI POKM ONHUHUIIACH Y
JTOCHTDH CKJIAHUX arpoKITIMaTHYHHX YMOBaX, a TOMY CJiJ po3pOOIsSTH HOBI
dopmu 1 MeToau rocmoaaproBanHsa [1-2]. OgHUM 31 HUIAXIB 30UIBIICHHS
BaJOBMX 300piB 3€pHA € BBEACHHA Y BUPOOHUIITBO HETPATUIIHHUX
BUCOKOBPOXKAWHHUX KYJIBTYp, Y TOMY YHCII COPrO 3€PHOBOTO, ajie s
OTPUMaHHS BHCOKHX YpOXaiB IIi€l KyJbTYpPH CIiJI YJAOCKOHAJTIOBATH
TEXHOJIOT10 BUPOIIYBAaHHSI HOBHX COPTIB Ta riopuais copro [3-5].

l'ocriogapcbke BUKOPHCTAHHS III€T KYJbTYpH JOCHTH IIUPOKE — IIe
IPOJIOBOJIbYA, KOPMOBA 1 TEXHIYHA KYJIbTypa, sKa 37aTHa BUKOPHUCTOBYBATH
MiHIMaJIbHI OTaIi Ta BUTPUMYBATH BHCOKI TeMrieparypu [6-9].

TpakTyBaHHS MIHEpaAJIBHOIO JKUBJICHHS POCIMH COPro HAYKOBISIMU
HEOHO3HAYHE, OCKLIBKH 1 B HAYKOBIIIB, 1 Y BUPOOHUKIB ICHYE CTEPEOTHII, 10
COpro — Iie KyJibTypa, sika Mai)ke He pearye Ha BHECEH1 100puBa. A TOMY B
PI3HUX TPYHTOBO-KIIIMATUYHUX 30HAX MPOMOHYIOTH Pi3HI 03U JIOOPHB, iX
dbopmu 1 cTpokHM BHECEHHs. ToMy mojalibliie BUBYEHHS 7103 1 GOpM TOOPUB,
croco0iB iX YHECeHHS € aKTyaJlbHUM. BHTpatm MakpoeleMeHTIB Ha
yTBOPEHHS OJMHUII 3epHa (a3oty —17 kT, pocdopy — 4,5-9,5 kr, kamiro — 18—
25 KT) 1OCUTh HEBEJIHWKI, ajie TMMOTEHITIA]l YPOKaHHOCTI 3epHa HOBUX COPTIB 1
riOpuIiB COPro BUCOKUH, TOMY CymMapHa ImoTpeda B MaKpoeIeMeHTax JOCUTh
cyrresa [10-11].

Ananiz ocmannix 0ocnioxycens i nyonikayii. Ynpoaosx 2016—2020 pp.
BueHi [IpaBauBa JI.A. 1 Jloponin B.A., nocmigxyBanu BIUIUB MiHEPaTbHOTO
KUBJICHHS POCIIMH Ha (DOTOCHHTETHYHY MPOJAYKTHUBHICTH COPTO 3€PHOBOTO B
[IpaBobGepexnomy Jlicoctemy VYkpainu. Humu Oyino BCTaHOBJIEHO, IO
30UTBIICHHS IUIONII JIMCTKOBOI IOBEPXHI POCIHH COPro 3€pPHOBOTO
BiIOyBaIOCs 32 paXyHOK 30UIBIIICHHS 03U MiHEpaIbHUX 100puB. HaliBuioro
BoHa Oyna 3a BHeceHHs po3paxyHkoBOi (NsoP40K70) Ta Bucokux 103
(NooP90Koo i N120P120K120) moOpuB y mepioa BUKHIAHHS BOJOTI — IBITIHHS.
Ywncra mpoayKTUBHICTH (DOTOCHHTE3Y Ta YPOKaWHICTh 3€pHA 000X COPTIB Y
X BapiaHTaX AOCiNy Oyyn TakoX HaBuImuMmu [12].

Hayxosmi B.B. IBanina, K.JI. [lamumaceka Ta iHmi mpotsrom 2017—
2019 pp. BUBYaNM BIUTMB JOOPUB HA BPOXKAWHICTH 3€pHA COProO 3€PHOBOTO.
JlocnmipKeHHsT TPOBOAWJIM B yMOBaX THMYAacOBOTO IOJILOBOTO JIOCHTINY
VnanoBo-JIroauHeNbKOI JOCIITHO-CEIEKIIMHOI cTaHIli. YCcTaHOBICHO, IO
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3aCTOCYBaHHS JOOPUB Yy MOCIBaX COPro 36PHOBOTO MOCHIMIIO PICT 1 PO3BUTOK
JMCTKOBO1 MOBEPXHI. 3a BHECEHHS JOOPUB ILIOIIA JUCTKIB Yy (a3l BUKUIAHHS
Bosoti cranosuna 0,23-0,27 m%/pocnuny, nosHoi cturmocti — 0,15-0,17
M?/pociMHy, IO TMOpPIBHAHO 3 KOHTpoJieM 0e3 100puB Oyn0 OGimbmium
Bignosinno Ha 0,01-0,05 Ta 0,01-0,03 M¥/pocnuny.

3acTocyBaHHsI MIHEpaJIbHUX JOOPHUB TMiJ COPro 3€pHOBE B YyMOBax
JOCTaTHHOTO 3BOJIOKCHHS HAa YOPHO3EMi BUITYTYBAaHOMY JIETKOCYTJIMHKOBOMY
ICTOTHO MIABUIIUIO BpOXaWHICTh 3epHa. 3a a03u ao00puB NeoP60Keo
BPOKaMHICTh 3epHa cTaHoBUja 6,8 T/ra, NooP9oKoo — 7,4, N120P120K120 — 7,9
T/Ta 3 MEPEBUIIICHHSAM CTOCOBHO 10 KOHTPOJIIO 0€3 100puB BiANMoBiIHO Ha 0,7,
1,3 ta 1,8 1/ra. 30UIbIICHHS 03U MIHEPAIBHUX JTOOPUB 1]l COPTO 3€PHOBE 31
180 o 360 1/ra 3a cymoro NPK niaBummio BpoxaiHicts 3epHa Ha 12—-30 %.
HaiiBuioi Xxap4oBoi NpPOAYKTUBHOCTI COpPro 3€pHOBOrO JIOCSTAId 32
aJbTEPHATUBHOI OpraHO-MIHEpaJIbHOI cucTeMH yaoOpeHHs (conoma 4 1/ra +
N120P120K120): ypokaifHICTh 3epHa CTaHOBWJIA 8,5 T/ra 3 MEPECBHUIICHHIM
CTOCOBHO 10 /1031 100puB N120P120K120 — Ha 0,6 T/ra, KOHTpOJIIO 63 100PHUB
—Ha 2,4 1/ra [13].

VYueni C.M. Kanenceka 1 B.M. Haiinenko mocnipkyBain BpOKaiHICTb
COpPro 3€pHOBOrO 3aJIeKHO BiJl MIUPUHU MUKPSAIb Ta CUCTEMHU YAOOpPEHHS
npotsaroM 2015-2017 pp. y 6ararodakTopHOMy CTaIlioOHAPHOMY JOCHTIAl Y
TOB «biorex JITH», po3ramoBaHOMYy B IEHTPaJbHIA YacTHHI
Bopucninbcekoro pariony KuiBcbkoi o0macTi. YpokaHICTh TiOpHUIIB COpro
3€pHOBOT0 32 BUPOIIlyBaHHA B ymMoBax JliBoGepesknoro Jlicocteny Ykpainu B
CEpEeIHbOMY 3a POKH MPOBEACHHS AOCTIIXKEHHS 3MiHIoBajacs Bin 4,89 mo
8,69 T/ra. KommBaHHS BpOXXaWHOCTI B pO3pi3i POKIB 1 JOCHIIKYBAaHHX
YUHHUKIB CTAaHOBUIH Bix 3,98 10 9,14 T/ra, y Tomy uucii mo ribpunax: Jlan
59 — 3,98-6,03; bpirra F1 — 6,49-9,14; byprro F1 — 6,45-8,49 Tt/ra.
MakcuMalibHa BpOXKaHICTh YCiX riOpuaiB opMyBaiacs 3a HIMPUHU MIKPSIIb
50 cMm: Jlan 59 — 5,40 t/ra; bpirra F1 — 8,48; byprro F1 — 7,86 1/ra. 3a
30UTBIIIEHHST HOPMH TiepeanociBHOrO a3zoTy a0 Neo mopiBHsHo 3 N20
ypoxaitHICTh 3pocTtana: y riopuaa Jlan 59 — na 0,41-0,51 1/ra; bpirra F1 — na
0,27-0,40; byprro F1 — na 0,22-0,29 T1/ra.

ExoHOMIYHO Halle()eKTHBHIIIUMHU 3a pe3yJbTaTaMH JOCHIKEHb Oyiu
BapiaHTH BUPOIIYBaHHS riOpuaiB copro 3epHoBoro bpirra F1 ta byprro F1.
Bupomysannst x riopuna Jlan 59 no3Bossie oTpumaTte 3a PIBHOZHAYHHUX
3aTparT Ha OJWHHMINO TUTONII Jinmre 5,14 T/Ta 3epHa, BOJHOYAC BHUIICHA3BaHI
riopugn Gopmytote 8,06 Ta 7,57 T/ra BIiOAMOBIAHO. YCTAHOBIEHO, IO
HaWBUIIMI NpUOYTOK 3a MIMPUHU MLKPAAb 50 cM Ta 3aCTOCYBaHHS a30THUX
no6puB y Hopmi N60P60Ke0+N40 oTprmano 3a BUpOIITYBaHHS TiOpUIIB COPTO
sepuoBoro bpirra F1 — 28,9 tuc. rpu/ra ta byprro F1 — 25,4 Tuc. rpu/ra.
YHeceHHs B poJil MKUBICHHS N60 BUABUIIOCS €KOHOMIYHO HEBHUTIIHUM, a
BUTpAaTH Ha 107aTkoBi1 20 Kr/ra a30THUX JOOpPUB HE OYJ0 MOBHOI MIpOIO
KOMIICHCOBaHO MPHUOaBKOIO BpokaiHocTi [14].
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3a pganumu [HCTHUTYTY 3pomnyBaHoro 3emuiepoOctBa HarioHanbHOT
akageMii arpapHUX HayK YKpaiHM, NIABUUICHHS J03M BHECEHHS
MiHepanbHOro 100puBa 10 N90P60 cripusiyio 3pOCTaHHIO BPOXKAMHOCTI 3€pHA B
yciX BapiaHTax OCHOBHOi 00poOku y 2,3—2,6 pa3a, BOIHOYAC 3aKOHOMIPHICTb,
AKy CHocTepiraid Ha HeynoOpeHomy QoHi, 30eperjiacs 3 TMepeBaroro
KOMOIHOBaHO1 ~JUCKO-4M3€IbHOI 00poOKuM (Bapiant 4), A€ piBEHb
ypOKaHOCT1 3epHa gocsr 7,72 1/ra, mo Ouiblie, HK Ha KOHTpodl, Ha 0,93
T/ra, abo Ha 13,7 %. Ilonanbiie MiABUIIEHHS 03U BHECEHHS MiHEpaJIbHUX
n06puB 10 N120P60 3a6e3meunsio 3pocTaHHs BPOKaHOCT1 3epHa, MOPIBHIHO 3
no3oto BHeceHHS N90P60, BomHOYac 3a BapiaHTaMH OCHOBHOI 0OOpOOKH
BpOKaiHiCcTh 3pocTana jumie Ha 1,0-3,7 %, 13 cepennim mokazHukom 3 %.
ToOTo, 3pocTaHHs PIBHA BpPOXKAWHOCTI 3a IMIJIBUIICHHS J03U BHECCHHS
MIHEPAJIBHOTO J100puBa OYyJlI0 HECYTTEBUM. Y POXAWHICTh 3€pHAa copro 0e3
yHECEHHs J0OpuB cTaHoBwiIa 2,58 T/ra. YHeceHHs n03u 100puB N90P60
crpusiiIo ii 3poctanHio y 2,5 pasa [15].

HaykoBui B.I1. Mansapuyk, B.B. Cumopenxo ta A.C. Manspuyk
npotsirom  2018-2020 pp. [DOCHIIKYBajdud BIUIMB OCHOBHUX CIOCOOIB
00pOoOITKY IPYHTY ¥ yAOOpEHHS Ha TOCiBaX COPro 3epHOBOTO. Y pe3yibTaTi
BU3HAYEHO, IO Ha (OopMyBaHHS BpOKAK BIUIMBAIM BC1 JOCITIKYBaH1
dakropu. Y cepeaHbOMY 3a POKHU JOCHIKEHb OyJI0 BCTAaHOBJIEHO, IO
HaWBHINY BpoOXKakHICTh copro (5,44 t1/ra) chopmoBaHO HaA IUISHKAX 13
BHEeCEHHSM 700puB y 1031 N60 3 po3paxyHKy Ha | ra ciBO3MIHHOI ILJIOIII HA
¢doH1 monuiieBoro oOpoOITKy. BukopucTtanHs O€3MOIUIIEBOIO OCHOBHOTO
00pOoOITKY TPYHTY TPHU3BOJIUIO 1O 3HMKCHHS BPOXKAWHOCTI IMOPIBHSIHO 3
OPAHKOIO 1 PI3HUMH J1I03aMHU a30THOTO Y0OpeHHs BIANOBITHO Ha 14,7 ta 28,5
%.  JuckoBe (8—10 cM) posmymryBaHHsS Mpu3BeNo 10 (HOpMYyBaHHS
HaliMEHIIIO1 BpokalHOCTI KylnbTypH (Bix 1,97 mo 2,54 1/ra).

VYpoxkalHICTh COPTrO 36pHOBOTO 0€3 YHECEHHS JI00PHB y CEpEeIHhOMY 32
dakropoM 00poOiTKy craHoBuia 2,5 1/ra . YHecenHs N30 cnpusuio i
3pocTanHIo B 1,3 paza. 30unbineHHs 1031 1006puB 3 N30 10 N60 iz mociBu copro
MiABUIIO BpokaiHicTh B 1,2 pasza. KopucTymouunch po3paxoBaHuUM 3a
pe3ynbTaTaMH JIUCTIEPCIHHOTO aHami3y IOKa3HMKOM BIJCOTKA Bapiallii,
noOy0BaHO Ta MPOAaHai30BaHO Tpadik 4acTKK ydacTi (pakTopiB y AOCTIAIL.
OTtpumaHi pe3yabTaTH JOCTIKEHb MOKa3alH, 10 B CEPEAHHOMY 32 POKaAMHU
JOCIIHKeHB YacTKa y4dacTi Jo0OpuB y (hopMyBaHHI BPOKaIO COPTO CTAHOBUIIA
76,1 %, a ocHOBHOTO 00pOOITKY IpyHTY — 17,6 % [16-17].

Mamepianu i memoou 0ocnioxyncens. MeTOO HaIUX JOCITIHKEHB OyII0
onTuMi3yBaHHs GopM 1 7103 TOOPUB Ta BUSHAYCHHS iX BIUTMBY HAa O10METPUYHI1
MOKa3HUKW HOBHX TiOpumiB copro 3epHoBoro Arrin ta bpirra. OO6mikw,
CIIOCTEPEKCHHS Ta aHATI3W POCIWH TMPOBOJUIN 32 3arallbHOMPUHHITHMHA
MeToaukamu [18-21].

Pe3ynomamu oocniosycens. B yci poxu gocmimkens (2021, 2023-2024
pp.) CiBOY COpro 3epHOBOIO MPOBOJMIM B APYTid J€Kaal TpaBHs 31 CTaIOI0
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HOpMoto BuciBY HaciHHs 200 Tuc. mrt./ra. OnTUMaabHI YMOBH IMOYAaTKOBOTO
poCTy AOCHIKYBaHMX TiOpuaiB Oynu crnpustiuBuMu st 2021 ta 2023
pOKiB, BogHouac 1eil nepioa y 2024 p. 6yB roctpo nmocyuuiuBuM. PociuHu
COPro MpOTSITroM YCi€i BereTallli BiiuyBaJid HECTa4y BOJIOTH, HE3BAXKAIOUU HA
CBOIO MOCYXOCTIMKICTh. Y LIeH PIK MU BI3yaJIbHO BIJ3HAYalIM BiJICTaBaHHS B
PO3BUTKY POCIIMH Ta IHTCHCUBHE BIIMUPAHHS JINCTKIB MPU JIOCTUTAHH].

JlocmiKyBain BIUIMB TOOpUB, siKi BUpoOIisie kommanis Fertinagro, o
Bxonuth 10 ckiaay rpynu TERVALIS (Icnanis) — HiopaCon (Dura SOP
elite) — N10P14K17S03(20), mikpoenementu Mgz, Mno,02, Zno,02, Bo,1, Feos ta
Penogeiima ®yep3a (Renovation Fuerza) — Ns, P20s5(14), K20s, SO3(13),
CaO2;5, Mg2, Fe1, Zno,1 ryminoBuii ekcTpakT — 6 Ta L-aminoBa kuciora — 0,5.
Jlo3u BHeceHHs B 000x ¢opm ao6puB — 80 1 100 kr/ra y nepeamnociBHy
KyJbTHBaL1}0. BruiMB MiHepaibHUX TO0OpUB HA IPOXOKEHHS (PEHOTOTTYHUX
¢da3 y pociuH riopuaiB copro 3epHoBoro Arrii 1 bpirra 3a BereramiiiHuii
nepioJ npejcTabieHi y Tadm.1 (cepenHe 3a poKH JTOCIIIKEHb ).

Tadoanus 1. @enosroriuni ¢pasu po3BUTKY riOpuga copro 3epHOBOro
Arria i bpirra 3aexHo Big ¢gopm i 103 100puB (Kr/ra),
cepenne 3a 2021, 2023-2024 pp.

@eHoT0ri4HI(Pa3H (IaTH HACTAHHA.  TPHBATICTE  THIB)Y
]
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Arrino
1o | 6o 164 14 14c 61 54 10z 27c|  98o |
20 o 174 150 150 61 64 120 30| 108z |
30 | 7o 174 15z 15 79 64 12c 32c| 1130 |
4o | 7o 184 16T 16 71 64 13 33c| 117a|
S 8o 19 16z 16o 71 64 13m 34o | 1200 |
[§)= 8o 200 17z 17o 71 64 14o 36| 126m |

Bpirrac '
1o 6o 154 14o 12o 61 59 8o 290 95o |
2o 7o 174 16z 13 61 64 10m 30c| 105z |
30 | 7o 184 17 14c 61 64 11 33c| 112o|
4o o 19 17z 15m 61 64 11o 35o 1160 |
5o | 8o 194 18 16 61 74 11z 35c| 1200 |
6o jils 200 18z 16o 61 79 11 3o | 1220 |

Bapiantu nocniay*: 1 —abcomoTHUI KOHTPOJIb, 2 — 30HAJILHUI KOHTPOJIb (BHECEHHS
Hitpoamodocku B 1031 100 kr/ra), 3 — [{ropa Con 80 kr/ra, 4 — dropa COII 100 kr/ra, 5 —
Penogeiinn ®dyep3a 80 kr/ra, 6 — Penoseiin @yepsa 100 kr/ra.

Pi3ui ¢popmu Ta 1031 JOOPUB MO-PI3HOMY BIUIMBAJIM HA PICT 1 PO3BUTOK
POCJIMH JTOCHIIKYBaHUX T1OpUIIB COPro 3epHOBOro. Peakiis nux ribpuiiB Ha
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pi3HE CIIBBIAHOLIEHHS BHECEHHX MAaKpo- 1 MIKPOEJIEMEHTIB MpPOsSBUIACH
TaKMM YMHOM: TPHUBAIICTh BereTalli y pociuH ridpuaa ArTil 3a BHECEHHS
noopusa [ropa COIl B nozax 80 1 100 kr/ra 30u1bLIye€TbCS MOPIBHSHO 3
a0COMIOTHUM KOHTpoJieM Ha 15 1 19 710, a 13 30HAJbHUM KOHTPOJIEM —
BiAMOBIAHO Ha 5 1 9 ni0; yHeceHHs PenoBeiiin dyep3a B TakuX Ke J03ax
COpHsUIO 30UIBIICHHIO BEreTAaI[iHHOrO MEpiofy MOPIBHAHO 3 aOCOIIOTHUM
KOHTpoJieM Ha 22 1 28 110, a 30HaJIbHUM KOHTposieM — Ha 12 1 18 miB.

Y ribpuna copro 3epHoBoro bpirra choocrepiraii  Taky K
3akoHOMIipHICTh. 3a BHeceHHs J[ropa COII B no3ax 80 1 100 kr/ra 3pocTana
TPUBAIICTh Bereralii MOPIBHIHO 3 aOCOJIIOTHUM 1 30HAJTBHUM KOHTPOJSIMU
BifnoBimHO Ha 17 17 116 ta 21 1 11 116. 3a BHecenHs Penoseitn dyep3sa 1ie
NEPEBUILEHHS CTAaHOBUJIO BiIMOBiHO 251 15 Ta 27 1 17 ni6. Ha Hamy nymky,
nepennociBie BHeceHHa [iopa COII Ta Penomeiimin ®dyep3a crpusiio
30UTBIIEHHIO TPUBAJIOCTI BETETAI[IHOT O TIEP10y B 000X T1OpuAiB. YHECEHHS
X 703 J0OpUB 30UIbIIYBAJO TPUBAIICTh (EHONOTTYHUX (a3 KyIIIHHS,
BUXO/Y B TPYOKY Ta pOCTy cTebia.

[IpoTarom pokiB JOCHIKEHb BUBYAJIM BIUTUB P13HUX (HOPM 1103 JOOPUB
Ha JWHAMIKy HapOCTaHHS BETeTaTUBHOI MacH POCIHH JOCTiKYBaHUX
riopuais (tadxa. 2). Ha ¢oni Buecennss noopus Jdropa COII Ta Penoseiimnn
dyepza B no3ax 80 i 100 kr/ra cocTepiraiu 301IbIICHHS BUCOTH POCIHH B
000x mociipkyBaHuUX TiOpuaiB Arrin 1 bpirra mopiBHsHO 3 o00oMa
KOHTPOJISIMH, TOYNHAIOYH 3 PeHOIOTTYHOT pa3u cXoIiB 1 10 a3y JOCTUTAHHS
pociuH. Bucora pocnuH y ribpuma copro 3epHoBoro Arrii 6e3 yHECeHHS
n06puB (aOCOJMIOTHUM KOHTPOJb) cTaHOBWIA 94 cM, a 3a BHECEHHS
Hirpoamodocku B 1031 100 kr/ra (30HaNIBHUN KOHTPOJIB) — 96 cM. [lopiBHSAHO
3 UMH KOHTPOJISIMH BHCOTa 3pocTajia jule npu 3actocyBanHi [ropa 100
kr/ra ta Penoseitira ®dyepsa — 80 1 100 kr/ra.
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Tadoauua 2. luHaMika HAPpOCTAHHS BereTaTUBHOI MACH POCJIUH
copro, cepeane 3a 2021, 2023, 2024 pp.

®a3a BUX0AY B

Tpy6KY JocTuranus

Cxonnm da3a KylIeHHA

BapianTu gociainy™

Bucora pocannn, cm
Maca pocaunm, r
Iloma JaucrkoBoi
NoBepXHi, cM?
Bucora pociannn, cm
Maca pocaunu, r
Ioma aucTkoBoOL
NOBEpXHi, cM?
Bucora pocannu, cm
Maca pociauHu, r
ITnoma JucrkoBoi
noBepXHi, cM?
Bucora pocaunu, cm
Maca pociauHH, I
Ilaoma aucTkoBoI
noBepxHi, cM?

Arrina

10 12 14 35 66 55 99 | 792 | 94 | 154 | 796

13 15 16 40 72 60 | 105 | 838 | 96 |179 | 858

15 19 17 44 77 62 | 111 | 933 | 96 | 200 | 964

17 2 19 46 82 64 | 115 | 990 | 102 | 213 | 1023

18 24 19 46 87 65 | 118 | 1066 | 106 | 213 | 828

20 24 19 47 88 67 | 119 | 1144 | 105 | 242 | 1218

OO B WIN| -
©O©|©O| 00 |0V O

bpirra

10 14 15 37 72 59 | 104 | 780 | 90 | 148 | 732

12 16 17 41 77 62 | 114 | 828 | 94 | 176 | 804

14 19 19 44 80 65 | 122 | 897 | 101 | 187 | 863

16 21 20 47 84 68 | 126 | 963 | 102 | 198 | 941

[ecRNooN oo R NENeop)

16 23 23 50 88 68 | 133 | 1031 | 102 | 205 | 998

OO WIN|F-

9 17 24 23 49 91 71 | 137 | 1066 | 102 | 218 | 1049

Bapiantin ngocmimy*: 1 — aOCOMOTHUN KOHTPONb, 2 — 30HAJIBHUN KOHTPOIb (BHECEHHS
Hirpoamodocku B mo3i 100 kr/ra), 3 — Hropa Comr 80 kr/ra, 4 — Hdiopa COII 100 kr/ra, 5 —
Penogeiimn dyepza 80 kr/ra , 6 — Penoseiimma dyep3a 100 kr/ra.

binbm iHTEHCMBHO HapocTajia Maca pPOCIHMH MPHU JTOCTUTAHHI B Ti0pua
Arrin 3a BHecenHs [ropa COII B mozax 80 i 100 xr/ra, moOpiBHSHO 3
KOHTPOJIbHUMH BapiaHTaMH, BiAmoBigHO Ha 46 121 r Ta 54 1 34 r. 3a BHECCHHS
noopuBa Penomerimn dyep3za B TakuX K€ J03aX Maca POCIUH 3pocTala
BiamoBimHO Ha 54 1 31 r Ta 88 1 63 r. 3a BHecenns nob6puB [ropa COII i
Penoseiimn dyep3a B go3ax 100 kr/ra cyTTeBO 3pocTaja TaKOX ILIOMIA
JUCTKOBOT IOBEPXHI.

Bucnoeku. Y3aranbHEHHS JAaHUX TPUPIYHUX MOJBOBHUX OCTIIKEHbD,
MPOBEICHUX 3 METOI0 BH3HAUCHHS ONTUMAIBHUX (PopMm 1 7103 AOOpUB st
pociuH ri0puaiB copro 3epHoBoro Arrin ta bpirra, no3Bosisie 3poOUTH Taki
BUCHOBKHM: TmepennociBHe BHeceHHs n00puB liopa COIl ta Penoseiimin
®dyep3a cropusiiao 30UIBIIEHHIO TPUBAJIOCTI BEreTallliHOTO Mepioay B 000X
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riopuiiB. YHECEHHS TOCIIIKYBaHUX J103 JOOPUB 30UTHIIYBAJIO TPUBAIICTh
(eHosoriuHux (a3 KyuliHHA, BUXOAY B TpyOKy Ta pocTy ctelia.

Ilin BiIMBOM BHKOpUCTaHHA MiHepanbHuXx a00puB [opa COII 1
Penogeiiin  dyep3a MmpoTArOM YChbOro BereTariiiHOro mepiony B 000X
ribpuais Arrin 1 bpirra 3pocTtana BHCOTa pOCIMH, iXHA Maca Ta Iuloua
JIUCTKOBO1 OBEPXHI.
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