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ANNOTATION

Konovalov D.VTheoretical foundations and features of the famation of
the yield and quality of winter wheat seeds depending on the elements of
cultivation technology in the conditions of the Northern ForesiSteppe of
Ukraine. Qualification scientific work in the form of a manuscript.

Dissertation for the degree of Doctor of Agricultural Sciences with the
specialty 06.01.05 "Breeding and seed production” in the field of knowledge N.
Agriculture, forestry, fisheries and veterinary medicindnstitute of Plant
Physiology and Genetics of the National Academy of Sciences of Ukraine,
Kyiv, 2024.

Relevance of the topic.Ukraine is one of the leaders in world grain
production and its export and plays a significant role in providing food grain to the
constantly growing population of the planet. The key task of the agricultural sector
of our state remains to increase the productivity of a strategic crop for national
agriculture- winter wheat, which was and remains one of the leading in Ukraine,
with no alternative. The genetic potential of a variety is fully realized when the
cultivation technology corresponds to its biological properties. Therefore, all
agrotechnological measures should be aimed at creating favorable conditions for th
growth and development of crop plants. The development, improvement anc
implementation of intensive varietal technologies for the production ofduglhity
seeds and grain products contributes to a significant increase in yield, gross yield
and quality of winter wheat grain, which is an extremely relevant issue today.

The structure of the dissertation is determined by the logic of the research,
the tasks set and consists of an introduction, nine sections, conclusions and a list
sources used in the sections, conclusions to the dissertation, recommendations f
production and appendices.

Scientific novelty of the results obtainedfor the first time, the features of
the formation of elements of the yield structure, plant growth and development anc
the level of yield and sowing qualities of winter wheat seeds depending on the

genotype of the variety and various technologies for their cultivation and storage in
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the conditions of the Northern Foresteppe of Ukraine have been theoretically
substantiated and established;

- the influence of the storage period of winter wheat seeds in sealed and non
sealed containers in the conditions of a climatic chamber and storage was determine
depending on its humidity, germination, degree of injury and growing conditions;

- based on the identified correlatioegressive relationships between the
elements of growing technology and the formation of the yield level and sowing
gualities of seeds, an optimal technology for growing {gghlity winter wheat
seeds of varieties selected by the Institute of Plant Physiology and Genetics of th
National Academy of Sciences of Ukraine was developed.

Improved:

- elements of cultivation technology under different moisture conditions,
taking into account saitlimatic and economic factors of the region where the crop
IS grown;

- main elements of agrotechnology for growing heghality winter wheat
seed varieties that ensure high seed productivity;

- method of presowing seed preparation, which, along with cleaning the
seeds from impurities and sorting by size, provides mandatory sorting by specific
gravity on pneumatic sorting tables, which ensures the production ofjhaghy
seeds with little waste.

Scientific provisions regardingthe parameters of growth and development
of winter wheat varieties of different maturity groups, the formation of their yield
levels and sowing qualities of seeds depending on storage conditions and elemen
of its cultivation technology, have been further developed.

Practical significance of the results obtainedBased on the results of field
and laboratory research, an enengiensive technology with elements of
biologization of growing highguality winter wheat seeds has been developed,
which has been introduced into production, and the technology efoprieg

preparation of winter wheat seeds has been improved, which ensures its
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germination of over 9%6. An effective method of lonterm storage of winter
wheat seeds of valuable breeding samples has been developed.

Approbation of the results of the dissertation.The main results and
provisions of the dissertation were reported and discussed at a meeting of th
Academic Council of the Institute of Plant Physiology and Genetics of the NAS of
Ukraine, and approved at numerous-Wiirainian and international scientific
conferences.

The structure of the dissertationis determined by the logic of the research,
the tasks set and consists of an introduction, nine chapters, conclusions to th
chapters, conclusions to the dissertation, recommendations for breeding practic
and production, a list of sources used and appendices.

Main research result3he introduction reveals the relevance of the topic,
the connection of the dissertation work with scientific programs, plans, topics, the
purpose of the work, the tasks and methods of research, the scientific novelty, th
practical significance of the results obtained, and provides data on the testing of th
research results.

The first sectionis devoted to a review of domestic and foreign scientific
literature on the topic of the dissertation. The section reveals the theoretica
foundations and the role of varietal resources in increasing crop productivity, the
influence of elements of winter wheat cultivation technology on the level of its
yield and seed quality, its psowing preparation and losigrm storage.

Section 2presents the research program and methodology, highlights the
soil, agrotechnical and meteorological conditions for conducting field experiments
- air temperature, precipitation and hydrothermal index, characteristics of varieties
the influence of growth stimulants and microfertilizers on the growth and
development of plants of the studied crop.

The third section reveals the features of the formation of varietal resources
of Ukraine. It is noted that the national varietal resources of winter wheat, which
are included in the Register of Plant Varieties in 2022, include 661 varieties, of

which 470 are of Ukrainian selection, which is 71,1% of the total. Over the past
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five years, the number of winter wheat varieties in the Register of Plant Varieties
has increased by 1,7 times. Of the total number of varieties, the largest riumber
43,5% 1 are midripening varieties and 37% 1 mid-early varieties, which differ
from each other in terms of ripening times. On average, over the years of researcl
in winter wheat varieties of midarly and mieipening groups, the field
germination of sown seeds varied from 80 to%3taking into account varietal
characteristics. Given the favorable soil and climatic potential of the region, under
the most optimal conditions of autumn vegetation, winter wheat plants
accumulated a high content of carbohydréatep to 30,6%, which ensured a high
level of overwintering of the studied varieties, taking into account elements of
technology. It has been proven that over the years of research in the Norther
ForestSteppe ofUkraine, the most favorable period for winter wheat was the
autumn period, when the sum of effective temperatures was“@8#621/2022),

and the duration of autumn vegetation was the lonig&€ days, which ensured

the largest amount of carbohydratewoalationi 30,6% and, accordingly, a high
level of overwintering of plants of the studied winter wheat varieties, which on
average over the years was 9%05 By varieties, plant survival until spring was
within 99,11 99,8 percent.

The fourth section presents the results of a study on the effectiveness of
using biological preparations growth regulator Emistim C and microfertilizer
Avatar 1 for presowing seed treatment. The study of the effect of biostimulator
Emistim C and microfertilizer Avatar 1 made it possible to establish their high
effectiveness at the initial stage of development of the plant root system. The
highest efficiency of root system development was provided by the complex pre
sowing treatment of seeds with this biostimulator and microfertilizer. The number
of embryonic roots increased by 334 their lengthi by 2,4 cm, or by 50%, the
absolute dry weight of rootsby 7,9 g, or by 28,86, the daily growth of the root
systemi by 59,1%, which ensured an increase in the absolute dry weight of 100
plants by 7,9 g (NIR0.05 = 0.9 g), compared with the control. The ratio of the root

system to the aboveground mass was hi@kb2, while in the contrdl 0,41. Pre



14

sowing treatment of seed material in a complex with the biostimulator Emistym C
and microfertilizer Avatar 1 contributed to a significant increase in germination
energy and laboratory germinationby 7 % and field seed germinatioin by
14,1% compared to the control. Field germination was most influenced by the
fact or A s eiert5% andegeowvimgeanditions 20,1%. A strong linear
correlation was found between laboratory and field seed germination, the
correlation coefficient was 0,97. The complex use of a biostimulant and
microfertilizer during presowing seed treatment provides a significant increase in
yield by 0,7 t/ha, while when treated only with the biostimulant Emistym C, the
seed yield increased by 0,1 t/ha, and with the microfertilizer Avaitdry10,3 t/ha
(NIR0.05 = 0,22 t/ha), germination enengyy 7 %, germinatiori by 6 %, which
were, respectively, 92 and 94%, and the mass of 1000 sd&@d8,6 g and was
equal to 45,5 g compared to the control.

The fifth section highlights some of the main elements of cultivation
technology- sowing dates and seed sowing rates. It has been proven that shifting
the sowing dates from the optimal oheSeptember 25 to later onésled to a
significant decrease in the seed yield: when sowing on October 1, this indicator
decreased by 0,34 t/ha, and when sowing on Octoberbj00,68 t/ha, compared
to the optimal one. When shifting the sowing dates towards later ones (Octobe
10), the seed yield significantly decreased not only compared to the optimal date
but also compared to sowing on Octobei by 0,34 t/ha. Depending on the
sowing rates, the seed yield varied within each sowing date. It was established the
when sowing winter wheat at the optimal date, the difference in the seed yield of
varieties of different maturity groups depended on the sowing rates. The qualitative
indicator of the mass of 1000 seeds was significantly higher at the optimal sowing
date compared to later ones. When sowing on October 10, this indicator wa:
significantly lower than all seed sowing rates, compared to the optimal sowing
date. Seeding rates had a significant impact on the weight of 1000 seeds and oth
quality indicators.
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The sixth sectionpresents data on the effectiveness of the use of various
technologies for growing highuality winter wheat seedsbasic, energyich and
energyrich with elements of biologization. It was found that with the basic
technology for growing seeds, on average over three years, certain patterns wel
observed in the change in the tillering coefficient and the mass of grains obtainec
from the ear of mediurearly and mediunnipening varieties. At the same time,
there was a tendency to increase the productive tillering coefficient and the mass c
grains from the ear of mediunpening varieties, which affects the crop yield.
With the energyrich technology for growing winter wheat, as well as with the
basic technology, the plant density was higher in medianly varieties and
amounted to 395 pcs.Afmwhile in mediumripening varieties 385 pcs./m But
the tillering coefficient and the number of productive stems were higher in mid
ripening varieties, which, in combination with agrotechnological measures
increased doses of fertilizers both in the main and in top dressing, protection o
crops from diseases (twome treatment of crops with fungicides). In general, this
ensured obtaining a significantly higher biological yield, which on average by
varieties was 7,79 t/ha, or was higher by 0,11 t/ha than ireanily varieties. With
the use of energintensive technology with elements of biologization when
growing highquality winter wheat seeds, the highest biological yield of the studied
varieties of both groups of ripeness was obtained, both by basic and -energy
intensive technologies. The same dependence of the actual seed yield was found
the technologies of its cultivation. Corresponding changes were recorded for basi
and energyntensive technologies. Under the enesgyurated technology with
elements of biologization, seed yield was significantly higheoy 0,34 t/ha
compared to the basic technology and by 0,30 t/ha compared to the -energy
saturated technology. Seed quality indicators, including germination energy,
laboratory germination and 10@@ed weight, depended on varietal characteristics
and technology of their cultivation. These indicators were significantly higher
under the energgaturated cultivation technology with elements of biologization
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and the most balanced complex of biologically active substances in plant nutrition
and protection against diseases.

The seventh sectiorhighlights the results of research on the final stage of
winter wheat seed production its presowing preparation on a modern
technological line of the Institute of Plant Physiology and Genetics of the National
Academy of Sciences of Ukraine. Fsewing preparation of seeds on a
technological line, which provides for sorting them on sieves with longitudinal
holes, calibration by aerodynamic properties and specific gravity, with a small
amount of waste, which was an average of 1%, Jor varieties, ensured the
production of highquality seeds, which in terms of germination exceeded the
requirements of the current standard by 4%, as well as an increase in the mass
1000 seeds to 44.0 grams.

The eighth sectionshows the results of research on seed storage conditions
and their impact on their quality indicators. It was found that not only storage
conditions affect the quality of seeds, but also the quality of seeds stored for
storage. It was found that seeds grown on irrigated lands had a certain advantage
preserving viability compared to seeds grown without irrigation. When storing
seeds in a climatic chamber in a Amgrmetic container at a humidity of 13,3
the loss of laboratory germination of seeds grown under irrigation Wasless
than that of seeds grown under rainfed conditions. Heng storage of seeds
grown under irrigation in a climatic chamber in a hermetic container showed a
significantly lower degree of damage than when stored in aheometic
container. The quality of seeds during storage was significantly affected by their
germination and humidity before storage. It was found that seeds with a
germination of 95% in a hermetic container at a humidity of 2®were best
stored, and no loss of laboratory germination was observed. When the see
germination before storage decreased from 90 t& 3& significant decrease in its
quality indicators was found during storage in both sealed andsesiad
containers, regardless of the type of storage. During storage of injured seeds,

significant decrease in laboratory germination was observed, and with an increas



17

in the degree of its injury, germination naturally decreased. With the greatest injury
of the seed$ 79 %, the germination energy, laboratory germination and growth
force in sealed containers decreased, respectively2, 3 and 5%, in neasealed
containers by 7,6 and 9 percent.

The ninth sectionpresents the results of the economic efficiency of growing
high-quality winter wheat seeds depending on the sowing dates and sowing rates.
was found that when sowing at the optimal time with a sowing rate of 3 million
similar seeds/ha, the annual economic effect was 3,792 UAH/ha, compared to
higher sowing rate of 6 million similar seeds/ha. It was found that when sowing at
later times, the annual economic effect, depending on the sowing rates, remaine
practically at the same level, which is due to the almost identical level of winter
wheat yield. The profitability of production at a sowing rate of 3 million similar
seeds/ha wa#69,4%, and at a higher rate of 6 million similar seed$/1388,0 %.

When sowing at a later dateOctober 10 a significant decrease in the profit from
the sale of seeds was observed for both sowing rates, respectiwel9,960 and
6,000 UAH, compared to the optimal sowing date.-$&wing seed treatment
provided not only a significant increase in its yield, but also a significant increase
in economic production indicators. When seeds were treated only with the
Emistym C stimulator, the cost of sold seeds increased by 3,300 UAH/ha, and the
conditional net profit by 3,000 UAH/ha, compared to the control. A similar
increase in these indicators was observed witksprang seed treatment only with

the Avatar 1 microfertilizer. The greatest annual economic effect was obtained
with the joint use of these preparations, which amounted to 7,020.00 UAH/ha. A
comparative assessment of technologies for growing-dugtity winter wheat
seeds showed that under enemgensive technology with elements of
biologization, the annual economic effect was greater than under the basic
technology and amounted to 1,910 UAH/ha, which justifies the additional costs of
obtaining a seed harvest.

Key words:variety, winter wheat, seeds, sowing dates, sowing rates, cultivation

technology, varietal resources, growth stiamis, microfertilizers, seed storage.
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Ctolztf dgs™ (QBROBY WBeBlzo o dh dds L 0o pties Tz els@ d2dd
tcOn ZdzsC L d3j dgh § dadzv C¢ ' dz' € =22 dpdp’ B kGG
MjtejHdy 5° - 0CHB) HREg220dvds 'L Mjtej Hd

14. 1 Ofmists iz 9 Odzdzw Isj mndetsdztsc ' ydats’ dz' oz
dzO " dzdav , wetss fjtoj HBOYJ dats 266 ts s
o ZOMlsdosmMiswdad SO Hfdltsdtss GBOMEssE , L O
MjtejHdz sd3dz L O %MseOE f LG & Glstcd ©30dz
fsCOL SR Moty s’ fitejodh o @it § &&d
LB dz' h jdadze' BOMd 1000 deOf" dzgddz Hts 44 Gt

15. ltced HBoGtlstcdo Odzsdzz L B J to' idIed¥lz (
o qtesh jdzgsegts BjL fwdzdoe Iz, zOo ' Is! 2 mfJ-
ftodL o jdzs HEtS L dedy § dedeV Yz t5 ' f) & GifGdSEBds® i Is
Hsoetslstced o Odzseiz® ML dzgets, ¢ Odpdizish j dztsects o
13,313,5 %, E cjtedidiIsdydz 2 IO’ 2 mdlg @0 ©Od
f s’ o ded rB dRds frpls' jHR Y kz Is dets  d3j dzh d o3 .
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16. ltcd HBocetsltcdo Odzsd3sz L B j to' G Odzdz
GJtoddj Isdydz 2 IsOte" , odtesh jdzse s o  dsts o
PtcOy o Odzsmw LBEZHARJECOBd rottesB L dzOydzts
1B dzt M jdedaW BRZtcO)y § dedev dzOf' dz@sY fgls@ digisay@d
LBjte' cOdzdz’ o dgjcjtod3jilsdydz 2 IsOte’ i178%." dz
Vdsdsod o dtesh zo Odzdzy dzOM" dzdzw " Misslsdes o ff
lted LBJte' ¢ Odadz dzOm ' dzdav , odtesh j dzsets ¢
dzj e jtedzj sdydz' 2 IOt , k Cdz 3OIsdydz 2 ¢ Oc
LBEHdd CO®Rd rRottetsB Blzo dedyydds, dz' 3y dzOf

17 10 HttoceBlsted o Odzik@fis' HzdpQdy t&' O dztlz® -
dzj e jtedgj sdydzs 2 IOt L L %" grzdzl] fpdatley B3 w8 ts
ZzOB e Olsstedz® Mrtsy ' fMlis! sO Mmddzd tshmisk
ZzOB tstcOlststedzts’™ Mn sy BMIsT 95,8%, . tsly OHsttzo 'L HBAEE
dzdy uddisd § sCOL ded S ORd dzOB stc Ok ds'tculzis9 Om S
olstcOYUOdizs W Q' Mis! ddg ¢ pig dgi3dls dsdz'd? 2 fig B d e’
FftcsHtsoa Y L BJjte" ¢ Odadz . 1% M dztlzd3ts & O no tSidAs §
dzj 6 jtodzgj sdydz' 2 IOt Bk Mmatsedh ' Ifjsdejdi dylss
ftostotsls Oz zB® sEDIststedzz MRty Mis! dzO 6 ¢

18. 1 6V mse Odzts, hs HBsoceBltcdo Odzj L BJ &
stcOo dzz o Odzdz? ftedL oj dzt HB L dzOydese s L dac
Miskzy jJ dzv IstcOo dBlz o Odzda™ % daPtR§ @adattzd ®d HW A B IH
Ld3j dzh o Odzdfmw L O t' Ldedr EZdstse L BJ tc'% Odzd
hodHhj olteOyUOdz® Mndlgly OO lszz2M IS OdGGJ t6° o
L C0OLddSsd aBgkd s, TtcOh j, d 3 E

19. l jtejHY M 9 dzO®O tsBtesB S O dzOf" dzdzv B
[ B Misddg # LOBJLY JjyddzO twslistcd 30O dsogdin. | Cotdcidl
B CtosHisBicdoBdy, 06 OlsPfy. 1ctcde/ cO ° dzO2 8B
sls tc d R3O d3 L fidsigldsts iz 0 © dzdzv Y ddRls difite.j §f Ot Pds |
SHERESCsOK.
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20 1 dtesh zo Odzdzv dzOM Bedelssy h § @&d " 9B d
Mlstes ¢ (25 9ojted Mdzv) L dzts tc 3t & o ddiztse Iz
ZO2odhd?2 to" ydzed?2 JSCtsdetsdz” yded2 F%3 € I8 jcdzh
fstc' odgvdzs L odMm' otsd3 destedzts® 6 2 d3dzdz A
o dtesBdzd ylso O fted yYyWwsdz MisOdsoade 469, 4

21, 1 Bte’ adew dzt dzO sy’ dz& O Is§ n dats dztdgh W2$ =
sLdit’ LOMe" HyddzO, "t Jjdzj tce sdzOMduj dzO
HLotsdzw ' Blsted O ded 2202 6§ ez 3" yded2 J W4 G
1,91 Isdfm. Gctedz/ cO fCOLdSE BOLBOEL  Isjr
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1. VL odttsBdzdydr EdRktseoOr 1 ' oadz yYydesets
GsMy sHOtemMIse Od3 dzj L Odzj Y des 9 ' H Wisteds o
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odfMm' e0kd fMtteld MjtejHd: BLOdd
LOBjLY jykels! odMmtsClkz otetsy O2dz Mis! L O dac

- oBk HtesotsHdId o Hjte'tH L 25 9o jts
dZO ' dulzy R&dz MRty dr dzOM sddudsdgd §f FidBOte
Ftotsy O2 detsfls® wWC ' Mdesets dzOM" dadgw f sdzOH 7,

fjtejHY M 90 f HElstse SO dOM' dedzv Bl
Ctozf dzgdn HB® htsC, hts LOBJLY jyuk s+ v fy
SB dzOH dzOdzdz’ toj N jlsOd3d L Y BLHBOYda B sl
COdz' Btoclzo Odzdz? O WteOC y' ° SO MmMtstels z o O dzdz
fMstelskze Odz' dzs Bz Mls sz’ ;

fjtojH M o dzd 2 sBtotsB ' Ists¢ dzOm' dzoz
B' sffsd Bz v sstesdd  tesflsk twsfddd [ & Ml
R CtesHtsBtedotsd o OOt 1 dstedss 1 d s,
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2. l1td LOSEZOHORE &0 IttdeOdj LBjt
Mjdzj Sgj defesdydedr LtcOLC" 98 MdzZ' H otcOmtsolz
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TOBAFHCTBO 3 OBMEHEHOIO BIANOBIJAABHICTIO
“ATPOEKCIIEPT"

AKT
npo RPOBAONCEHHA Y BUPOOHUYMBO PE3VILMAMIE HAVKOGUX 00CTIONCEHb
ducepmayiiinoi pobomu na 3006ymms HayKeso2e cmyneHa dokmopa
CitbCbKO2OCROOAPCHKUX HAVK HA MEMY:
«TEOPETHYHI OCHOBH TA OCOBJIHBOCTI ®OPMYBAHHA
YPOXKAK I AKOCTI HACIHHA NIIEHUI O3UMOI 3AJIEXXHO BIJI
EJTEMEHTIB TEXHOJIOI'TI BHPOIILYBAHHS B YMOBAX
MIBHIYHOI'O JIICOCTEIY YKPATHH» .
Konosanopa Iasnia Biraaifiosnua

29 xostHs 2024 p.

1. Hassa HJIP. mo snpoBakyernes: Gionoridui ocofumMBocTi GOpMyBaHHS
VPOKA | AKOCTI HACIHHA NIIEHHIN 03WMOI 3AJEIKHO BIJl €JIEMEHTIB TEXHOJIOrii iforo
BHPOLILYBAHHA — CTPOKIB CIBOW, HOPM BHCIBY, COPTOBHX 0cO0IMBOCTEH i mepeanocinHoi
00po0ku, #AKa BKIIOYAC COPTYBAHHA Ha pPEIIETaX 3 MO3JOBKHIMA OTBOpaMH,
COPTYBAHH# 32 NHTOMOK Barold Ta o0poOKY HACIHHA CTHMYJATOPOM pOCTY B
KOMILIEKCI 3 MiKpoAoOpHBAMH.

2. JSIko0 HAYKOBO-AOCAIHOK _YCTAHOBOKO B skiii oaepkano HJIP  Ta
3aNpONoHOBAHO JI0 BIPOBA/DKEHHA, 1 1i aBTOp: [HCTHTYT (hi3ionorii pOCIHH | reHeTHKN
HAH, crapumii naykosuii crniBpoGiTHHK 1abopaTtopii OpHIiHAMLHOrO HACIHHHIITBA
IncrutyTy (izionorii pocnuH i renerkn HAH Ykpainu J1.B. Konosanos

3. ArpodopMyBaHHA B SKOMY TIPOBOAMIMCA  BOpoBamkeHHs: TOB
«Arpoekcriepr», 62408, Xapkiscbka ofuacts, XapkiBcbkuii p-n, ¢. Exithe, By
Hacinnesa, 12-3.

4. Pik 1 o6car snpopamkenns: 2023-2024 pp., mnoma 125 ra

5.Bukopucranns _pezyiabTarie  aocnimxeds Kouosanopa JI.B. 3abesneumno

OTPHMAHHA YPOXKAHHOCTI HACIHHA T i 03uMoi 4.5-6.5 1/ra 31 CXOKICTIO 110
97 %.Orpumano (axTuyHuil exoHOMIYHUI edekT Bif BnpoBamkeHHs Ha 1 rexrap i Ha
Bech 00car: B cepeaubomy Ha 1 ra— 2,9 The, rpH. Ha 125 ra — 362,53 Tuc. rpH.

IpencraBHUK HAYKOBOT YCTAHOBH: [IpencTaBHUK rocnoaapcTaa
Crapinnii HaykgdBHid CriiBpoOITHHK

pil PPHIIHABHOTO HACIHHMIITBA
0JI0ri1 POCIIHH i FEHETHKH

Kouosanos J1.B.

‘aya. Hacinneea 6yd. 12-3, c. Eaimwe, Xapwiecoxuil paiiow, Xapriecowa o6aacme, Ypaina, 62442
P/P UA 32 322540 00000 26000101029821 & AT "KIE" m. Kuig, MPO 322540, kod EAPIIOY 36121980
Enexmponna ckpunska agroexpert-seed@ulonel coiim www.agroekspert.com.ua
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Cennncbke ((epMepcbige) rocnogapeTso
“Noainbcoke ”
22116, Bisannska o6, Kosarauceknit p-n, ¢. JKexenis, By Camoga, 85,
Kox €JIPTIOY 13341116 [IITH 133411102083,
P/p UA453510050000026008879020171 B AT «YkpcnGbank» sm.Kuis M®O 351005
Ten. 0504631443 e-mail:sfgpodilske@gmail.com

SATBEPIDKYIO:
foga COI «Ilominscexe»
4';%\‘ = M.A. XapeHko

8NPOBAOIICEHHA PEIYLIMAMIE HAYKOBUX docaidaceHs
KOHOBAJIOBA JABHUJIA BITAJIIAOBHYA HA TEMY:
«Teopemuuni ocHoeu ma ocobausocmi dropmysanna ypoxcato i AKocmi
HACIHNA RUEHUYi 03UMOT 3AIENCHO i eneMenmis mexnenozil eupouysanna
¢ ymosax ITigniunozo Ticocmeny YKpainu»

Ynponosk 2023-2024 pp. Ha nnowi 358 ra B COI «llominechke»
KossTHHcbKOro  paftoHy — BinHumekoi — ofmacti,  aBTOpOM po3pobku
Konosanosum [1.B. NPOBOAMJIOCS BIPOBAKEHHS pesynbTaTiB  HAYKOBHX
JOCHi/KeHb, INJSXOM CYNPOBO/UKEHHS Ta HANaHHA HAyKOBO-METONHIHHX
pekoMeHaaLii, mo 3a0e3neynio OTPHMAHHA ypoxaiiHocTi HaciHHZ MIUEHHL
03HMOI B CepeIHBOMY 3a POKH BIIPOBA/KEHHA 8,4-9,5 1/ra 3i cxoxictio 96-98% Ta
oxassHKoM mack 1000 HaciHuH 1m0 nepeBuuLye 45 T. Piunuii exoHOMIqHUH edexT
cTaHOBHB 3,65 THC. IpH/TA.

_IlpeacTaBHuK arpodopMyBanHs:
dyKkoBuii cniBpoQIfARK,

“)?'r {Ha/IbHOrO HaciH ' Ba
.r[oﬂ'i POCTHH 1 IRHETHKH /
f';’;"'-". = : '
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TOBAPHCTBO 3 OBMEXXEHOIO BIIMIOBIAAJILHICTIO
«BIJTOHEPKIBXJIIEOMMPOAVKT»
(TOB «BIJAOIEPKIBXJIBONPOIYKT»)

Byanus lenepana Bopobitosa, 6, micto Bina Llepkea, Knieceka o6nacts, (09100
Ten.(04563) 6-32-25
kon €JIPITOY 20608169, IITH Ne 206081610025
[BAN: UA423253650000026006011193750 8 AT «KpepoGank», M®O 325365

3ATBEPJIKVIO: — »

LIT, IlIunos

BRPOBAOICEHHA PE3YNbIMAMIE HAYKOEUX oCNiddceHb
Konosanosa [laenza Bitanifiosiua na Temy:
«Teopernuni ocnoBn Ta ocobauBocti Gpopmysanus ypomaio i SKocTi HaciHus
nueHHli 03uMol 3a/1e/4KHO B/l eJIeMeNTIB TeXHOJIOTI] BHPOLIYBAHHSA
B ymosax llisniunoro Jlicocreny Ykpainu»

Kowmicis B cknani ronosu — npencrasanka TOB «binouepxisxniGonpomykr»
mupektopa Illunopa Isana Tletposnya, unena komicii — npeacTasruka InctutyTy
isionorii pocnun i reneruxs HAH Vkpaiuu ctapmoro HayKoBoro criBpoGiTHuka
naopatopii opwuriHaneHoro uacimnknTea Komomanoea Jlaeuaa Bitanifiopiua
BCTAHOBMIM, wmo B 2023-2024 pp. Ha miomi 445 ra B TOB
«binouepkiexnidonpoaykr»  Binouepkiscekoro paidiony Kuiscskoi  ofmacri
TNIPOBECHO BMPOBAKEHHS HAYKOBOI PO3POOKH o0 GOPMYBAHHA YPOXKAIO |
AKOCTI HACIHHS MIIEHHUi 03WMOT 3a Pi3HHX TeXHONOriH #Horo BMpOUIYBaHHA Ta
MEPeANOCiBHOT MiATOTOBKH. BHKOPHCTAHHS pe3yibTaTiB HAYKOBHX AOCHiIKEHb
Konosanosa [lasnpa BiranifioBnda 3aGesnewmnio oTpuMaHHS —ypoxkaiiHocTi
HaciHHA nureHMi o3umoi 6,0—6,5 T/ra 3i exokicTio noran 97%.

[pencraBuuk
TOB «binouepkixaiGonponyxr»
HupekTtop

Crapmmit HaykoBHii ciiBpoGiTHiE
nabopartopii opHriHanbHOTO H iy_um;a

Incratyry dizionorii pocnun i renernkn HAH Ykpail 11.B. KoHoganos

[ SHOIBEC
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ArPO EKCNEPT
TP KoM

BNPOBAKEHHA HAYKOBO-0CIiIHOT poOOTH
15 osTHs 2024 p.

1. Hazea H/IP, mo BnpoBamKyBasach: 0coGMHEOCTI QOPMYBAHHA yPOXKAIO
i AKOCTi HACIHHA NMIIEHHII O3MMOI 3aJIEXHO Bil 3aCTOCYBAHHI EHEProOHACHYEHOL
TEXHOJNOTii 3 eneMentamu Gionorisamii BHPONIIYBAHHS, B paMkax AKoi Oy
BHKOpHCTaHHil 30anaHcoBaHMit KoMIUIeKC OiONOTIYHO-AKTHBHHX pPEYOBHH Yy
SKHBJIEHHI POCTTHH Ta 3aXHCTi Bil XBOpob.

2. 50w HAYKOBO-JOCHIIHOW YCTAHOBOW (BHHIHM HABYAILHHM
3aknanom) ogepxane HJ/IP Ta 3anpomoHOBAHO [0 BHPOBA/KEHHN, i Horo
aBTopn: IhcTuTyr Qisionorii pocnme i resernkn HAH, crapmmii HaykoBwit
ciBpobiTark naGoparopii opuriHaneHoro HaciHHMOTBA IHCTHTYTY (isionorii
pociuH i reserrkn HAH Vipainn Konosanosa /1. B.

3. Ha3pa rocnoaapceTsa i iioro agpeca, 1€ NPOBOARIHCH BOPOBALNKECHHS:
TOB «Arpo Excnepr», 09201, Kuisceka 061, Karapnaupkuii p-i., M. Karapnuk,
By/1. KamrraHosa, 54.

4. Pix i obcar nposamkenns: 2021-2024 pp. na wiomi 120 ra mopiuso.

5. Buxopucramns pesyabrariB  gocaimmens Kowosanosa JI. B.
3a6e3neunno OTPHMAHHA AKICHOrO HACIHHA MINCHHMLI 03MMOT 3 CEpeHiM piBHEM
ypoxaitHocti 7,7 T/ra, yMOBHO 4YHCTHI NMpHOYTOK cTaHOBHE 55,3 THC. rpu/ra, a
piBeHb peHTabensHoCTi 26,4%.

Bin Inctutyty disionorii pocans i Bix TOB «Arpo Exkcniepr»
reseTikd HAH Vxpainu: M. Karapmuk, Karapmuuskoro p-ny,
BiANOBIATBHHI 32 BIPOBALKEHHSA Kuiscekoi obnacti, gupextop
CTapILHiA OBHH CHiBpPOGITHHK
ii OpHriHaMBEHOrO
IHHHIITBA

Konosanoe []. B.

[ SHOIBS



CLTBChKOIrOCHOAAPCBKE TOBAPHCTBO 3 OBMEKEHQIO)
BIAMOBILAAABHICTIO “ KOJIOC*
koa €JIPIO 00706786

QFo 6313k fkinchka 061,

¢. [lenectoBE, NPOB,
Bopucerko, 6ynunox 13A
28 xonTHa 2024 p. -
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AKT
8NPOBAONCENHA Pe3yAbmaniie nayxkosux docuioeis
Kouosanosa Jlaskaa Bitaniiiorya na remy:
«TeopeTHdHi OCHOBH Ta OCOOIHBOCTI (opMyBAHHS YPOKAIO | SKOCTI HACIHHA
MLIGHULI 03HMOI 3271€XKHO Bijl €1eMEHTIB TEXHONOrT BHPOLLYBaHHSA
B ymosax [TisHiunoro JlicocTeny Ykpaitu»

Komicin B cxnani: ronou — npeacraBinka CTOB «Komoc» arpoHoma-
Besnanbka Apkania  BacunmboBHYa , 4/ieHA KOMicii — mnpeacTaBHHKa [HCTHTYTY
disionorii pocaun i remerikn HAH Vikpaiiu CTapuioro Haykosoro cniepobiTHHKA
naBoparopii opuriHansHoro HacinHuuTBa Konosanosa J1.B., scranosuny, mo 8 2020-
2023 pp. na naowi 615 ra 8 CTOB «Konoc» Borosyxiscekoro paiiony XapKisebKoi
obnacti NpoBe/IeHO  BNPOBAMKEHHA HAYKOBHX pospobok woao ocobnneocted
(GOpMYBaHHS YpOXKalo | AKOCTI HACiHHA MIEHHL O3UMOT 3aNeKHO Bill €IEeMEHTIB
TexHonorii BAPOLLyBaiHA, nepeanocisuoi oGpabku Ta 30epiraHHd. BripoBajokeHus
pe3y/bTaTiB  HaykoBHX jlocHilkeHb Konopanosa I.B 3abesneunno ypoxaiHICTL
HACiHHS MIUEHHL] 03UMOT Ha piBHi 5,9-7,2 T/Ta Ta BACOKI MOKA3HHKH MOCIBHAX AKOCTEH

HACiHHA: eHepris nmpopocTanks — 95%, naGopaTopHa CXOXICTb 97-98%, maca 1000
Hacinun — 45-49r.

[Mpeacrapank CTOB «Konocy

ArpoHoM \47% !% fé%lsea NAILKO

CrapluHit HayKoBHii ciiBPOGITHHK
naGopaTopil OpUriHANLHONO HACIHHWLTBA
[HeTHTyTy (iziosorii pocamn i reHernkd HAH Yipal

.B. Konoeanos

[ SHOItC
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