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The article covers an experimental field study of scientific issues - increasing the yield of
sunflower seeds by optimizing the basic elements of cultivation technology. The research was carried
out in the period 2020-2021 in the research field of VNAU on the basis of NDG
"Agronomichnenske", which is located in the village of Agronomichne Vinnytsia region. Two hybrids
of early-ripening sunflower maturity Integral and Slavson were studied in the studies of row spacing
and sowing density. To achieve this goal used field, laboratory, statistical and computational
methods. The quality of the harvest and its structure, the efficiency of the use of environmental
resources were determined by the laboratory method. The reliability of the obtained research results
was assessed by a statistical method. The economic efficiency of the studied elements of the
technology was determined by the calculation-comparative method. It was found that when sowing
sunflowers with a row spacing of 45 cm, the growing season of the hybrid Integral is 108 days, and
the hybrid Slavson - 95 days. With a row spacing of 70 cm, the vegetation of plants of both hybrids is
reduced by 2-6 days. It was observed that with the thickening of crops from 50 to 90 thousand / ha,
the plant height of the hybrid Slavson increases from 179.1 to 190.4 cm, and the hybrid Integral from
184.1 to 196.9 cm. Larger weight of 1000 seeds was provided by the early-ripening hybrid Integral with
a row spacing of 70 cm and a sowing density of 50 thousand plants / ha - 72.6 g, and the lowest value of
this indicator was at a density of 90 thousand plants / ha - 56.1 g. Sunflower yield depends on
structural elements such as number of inflorescences per unit area, number of seeds per
inflorescence, average weight or weight of 1000 seeds, and seed quality is mainly determined by fat
and protein content. We state that the optimal sowing density of hybrids Integral Slavson and for
sowing with a row spacing of 45 and 70 cm was - 70 thousand / ha. Higher seed yield for sowing 70
cm was provided by the hybrid Integral - 2.72 t / ha.
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Table 4. Lit. 15.

Formulation of the problem. Among the factors that ensure a high yield of
sunflower are the spatial and quantitative placement of plants in the area, as well as
technological measures aimed at realizing the genetic potential of sunflower in the
forest-steppe of Ukraine. This is of great value because the width of the row spacing
and sowing density are studied in the complex, which aims to reduce energy
consumption and increase the profitability of cultivated products [1, 4].

During the growing season, plants have different lengths of interphase periods of
growth and development. In the conditions of the shortened day they accelerate the
development, and after flowering, on the contrary, develop as plants of a long light day
[1-2, 5,7, 15].

Analysis of recent research and publications. Sunflower is a long day crop.
According to some scientists [1, 3-4], the duration of the growing season is influenced
by the intensity and spectral composition of sunlight. The reason for accelerating or
slowing down the development of agricultural plants is the accumulation of different
amounts of organic compounds in the apical growth points [6-7].
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The rate of plant development depends mainly on the ambient temperature, and
humidification conditions affect only in certain interphase periods (sowing-
germination and flowering-ripening) [2, 4-6, 14].

Research methods. The research was conducted in accordance with the
economic contract "Development of adaptive technology for growing industrial crops,
taking into account soil productivity and natural resources and material and technical
potential of the customer™ (state registration number Ukrintei 0121U111052) during
2020-2021 in the research field of VNAU on the basis of NDG "Agronomichne",
which is located in the village of Agronomichne, Vinnytsia region. The soil of the
experimental site is gray forest of medium loamy mechanical composition. According
to the final agrochemical survey, the humus content in the arable layer is low - 3%.
The content of easily hydrolyzed nitrogen (according to Cornfield) is low - 7.0-8.0,
mobile phosphorus (according to Chirikov) is high - 16.0-19.4; exchangeable
potassium (according to Chirikov) increased - 9.5 mg / 100 g of soil. Hydrolytic
acidity is high and is 4.31 mg-eq./100 g of soil. By metabolic acidity pHNsol. 5.0-5.4
(soil - moderately acidic). The soil of the research site and its agrochemical parameters
are typical for this zone and are suitable for growing industrial crops, in particular
sunflower [8-9].

Presentation of the main research material. As the interphase periods over the
years took place under different weather conditions, this affected the growth and
development of plants. In addition to climatic factors, the passing of the phases of
plant development is also influenced by agronomic cultivation techniques, including
row spacing and planting density. Thickening of crops from 55 to 90 thousand / ha
accelerated the ripening of sunflower for 2-5 days (Table 1). With the thickening of
sunflower crops to 80 thousand / ha, there was no noticeable difference in the timing
of phenophases. The increase in density was accompanied by the acceleration of the
ripening phase only in conditions of severe drought [3, 12], which contributes to the
prolongation of the growing season with the thickening of crops in wet years. Our
observations have shown that the duration of the vegetation phases and interphase
periods was also significantly influenced by the ecological and biological
characteristics of sunflower hybrids. Thus, if the precocious hybrid Slavson interphase
period sowing-germination lasted only 10 days, the period of germination-formation of
discs 29-31 days, quite short - 15-17 days, it was during the formation of flowering
discs and the longest - 36-37 days in the flowering period — full maturity. The duration
of the growing season of both hybrids mainly depended on the interphase period of
flowering-full maturity. There is also a difference in the length of the growing season
depending on the width of the rows. In the early-maturing hybrid Integral, compared
with the precocious hybrid Slavson, the duration of these interphase periods increased
to 12, 34, 18, 45 days, respectively (Table 1). In the precocious hybrid Slavson on
crops with a row spacing of 45 cm, it was shorter by one, in the middle-early hybrid
Integral - by two days. The duration of the period of formation of discs - flowering in
hybrids of different maturity groups changed little. At all rates of sowing flowering
occurred simultaneously.
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Table 1
Duration of interphase periods of different-ripening sunflower hybrids, days
(average 2020-2021)

Sowing Sowing - Formation .
Row densit the |Shoots - the f Fl . Duration of
Hybrid spacing ensity emergenc| formation 0 OWETING = | the growing
" [thousand / X discs - [full maturity
cm ha e of of discs flowering season
shoots
50 10 31 17 37 95
45 70 9 31 16 37 93
S| 90 10 30 17 36 93
avson 50 10 29 15 36 90
70 70 10 30 14 35 90
90 9 29 16 37 91
50 12 34 17 45 108
45 70 11 35 17 44 107
Intearal 90 12 34 16 46 108
g 50 12 32 18 43 105
70 70 12 34 17 43 106
90 11 33 18 42 104

Source: obtained on the basis of own research results

The interphase period of flowering-full maturity was shorter in both hybrids
with different widths between rows, because the wet May and June were replaced by
arid, high temperatures. The total duration of the growing season in the early-maturing
hybrid Slavson was 90-95 days, in the early-maturing hybrid Integral - 105-108 days.
This completely coincides with their varietal ecological and biological features.

One of the important morphological signs of sunflower growth is the height or
length of the stem, the diameter of the disc, the size of the leaf surface. They
characterize the interaction between genotype and growing conditions and to some
extent, reflect the state of plant development. Sunflower - a plant in the stem of which
creates special air, water and light regimes. This determines the nature of intraspecific
competition for factors of life in the agrocenosis and affects crop yields. Therefore, the
density of crops is an important element of the technology of growing different crops.
With the optimal determination of the number of plants per unit area, you can achieve
maximum yield while maintaining high quality.

Our data show that the height of plants and the diameter of the disc vary
depending on the density of crops (Table 2).

Recently, much attention is paid to the creation of low-growing forms of
sunflower with a short growing season. They combine a number of useful
characteristics of intensive plants, namely: high coefficient of economic efficiency
(CGE - the percentage of seed yield in the total biomass yield) and high rate of
accumulation of organic matter. On the other hand, with lower altitudes, such plants
lose out to weeds and require new elements of cultivation technology.
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Table 2
Plant height and diameter of sunflower discs in the flowering phase, depending on
sowing density and row spacing (average 2020-2021)

. . Sowing densit . The diameter of
Hybrid Row spacing, cm thousgnd / hay Stem height, cm the disk, cm
50 179,1 18,7
45 70 184,1 19,8
90 189,1 19,1
Slavson 50 180,1 19,5
70 70 184,8 21,3
90 190,4 20,6
50 184,1 18,1
45 70 189,5 18,7
Integral 90 195,3 18,3
50 186,7 18,2
70 70 192,3 19,3
90 196,9 18,6

Source: obtained on the basis of own research results

In the control variant - 70 thousand / ha, the height of plants of the hybrid
Slavson with a row spacing of 70 cm was on average - 184.8 cm, and with a row
spacing of 45 cm -184.1 cm, in the hybrid Integral this figure was - 192.3 and 186.7
cm. It can be noted that in the year of research the difference in plant height at a
density of 70 and 90 thousand / ha was not significant. Lower plant height was
observed at a density of 50 thousand / ha - in the precocious hybrid Slavson with a row
spacing of 45 cm - 179.1 cm, and with a row spacing of 70 cm - 180.1 cm, early-
maturing hybrid Integral, respectively - 181.1 and 188.1 cm , larger - at 90 thousand
plants / ha - in the hybrid Slavson with a row spacing of 70 cm - 190.4 cm, with a row
spacing of 45 cm - 189.1 cm.

In the hybrid Integral with a row spacing of 45 cm, the height of plants was
195.3 cm, with a row spacing of 70 cm - 196.9 cm, which is 6.5 cm more than in the
hybrid Slavson. The increase in plant height during the thickening of sunflower crops
in conditions of insufficient moisture [5, 7, 11] is due to the action of other (except
moisture) limiting factors, such as light and nutrients. In experiments, the density of
crops affected the height of plants in accordance with the conditions of moisture: in
wet years, it increased as it thickened, in dry - decreased. This indicates that sparse
sunflower crops use the precipitation of the second half of the growing season better
than denser ones. The limiting factor in terms of plant height was the amount of
precipitation in the first half of the sunflower vegetation, and the diameter of the disc
in the second. The diameter of the disc varied, depending on the seeding density of
both hybrids in the range of 18.1-21.3 cm. Larger discs were observed in the hybrid
Slavson, formed at a density of 70 thousand plants / ha and a row spacing of 70 cm -
21.3 cm. and smaller - with a row spacing of 45 cm and a density of 50 thousand
plants / ha - 18.7 cm. In the variants with a sowing density of 90 thousand / ha of the
plant, small discs were formed - 18.3 and 20.6 cm.
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The formation of the sunflower crop is a process determined, on the one hand, by
the characteristics of plants, and on the other - by a number of external factors,
including those that are regulated to varying degrees by humans.

Among the biological features the most important are the ability of hybrids to
create a coenosis with a certain height and weight of plants capable of forming a leaf
area that would not limit the intensity of photosynthesis, be resistant to adverse
growing conditions due to different lengths of vegetation and individual interphase
mineral nutrition and use them to form crops of a certain quality.

Among the technological measures in the cultivation of sunflower, one of the
most important is the width between rows and the density of crops.

Based on long-term experiments [2-3, 13], it was concluded that the weight of
1000 seeds varies little over the years, and plant productivity depends mainly on the
number of seeds in the disc. The mass of 1000 sunflower seeds is a genetically
determined indicator, but it can vary depending on soil and climatic conditions and
agronomic techniques, in particular the sowing density [2, 14].

The study of the effect of sowing density and row spacing of different sunflower
hybrids on the weight of 1000 seeds and the weight of seeds from one plant (disc)
showed that the weight of 1000 seeds decreased as the crop thickened.

Moreover, the indicators of the mass of 1000 seeds and the mass of seeds in the
disc were higher in crops of both hybrids with rows of 70 cm (Table 3).

Table 3
Influence of sowing density and row spacing on mass of
sunflower seeds, ¢
] Average 2020-2021
Hybrid | ROWSPacing  Sowing density [ \yeight 1000 Seed weight
cm thousand / ha seeds, g from one disk, g
50 71,3 115,5
45 70 58,6 89,8
90 56,1 81,8
Slavson 50 71,7 116,4
70 70 59,9 91,8
90 57,6 83,6
50 71,1 108,7
45 70 59,5 85,1
90 57,5 78,4
Integral 50 72,6 110,9
70 70 60,4 86,4
90 56,6 75,8

Source: obtained on the basis of own research results

The studied hybrids were quite plastic (Table 4).

Integral hybrid formed a higher yield when the distribution of precipitation was
uniform and before the seeds of this hybrid fell 41 mm, during flowering-full maturity
of precipitation or was not at all, or their number was much lower than many years.
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Table 4
Seed yield of different sunflower hybrids depending from sowing density and

row spacing, t/ha
. . Sowing density Average 2020-2021
Hybrid Row spacing, cm thousand / ha Yield
50 2,41
45 70 2,64
Slavson 90 2,23
50 2,44
70 70 2,66
90 2,26
HIPo5 0,18
50 2,48
45 70 2,69
90 2,30
Integral = 254
70 70 2,72
90 2,39
HIPQ5 0,22

Source: obtained on the basis of own research results

The yield of seeds of early-maturing hybrid Slavson significantly depended on
the conditions that developed during the growing season.

Conclusions and prospects for further research. Theoretical substantiation and
solution of problems of new sunflower hybrids cultivation in the conditions of
Vinnytsia region is given, which consists in determination of regularities of
productivity of plants formation at change of row spacing and density of crops. The
dependence of economic efficiency of sunflower cultivation on morphological features
of new hybrids, row spacing and crop density is proved and the expediency of using
the presented sunflower biotypes for this region is substantiated, which is manifested
in the following:

- it was found that when sowing sunflowers with a row spacing of 45 cm, the
growing season of the hybrid Integral is 108 days, and the hybrid Slavson - 95 days.
With a row spacing of 70 cm, the vegetation of plants of both hybrids is reduced by 2-
6 days.

- it was observed that with the thickening of crops from 50 to 90 thousand / ha
the height of plants of hybrid Slavson increases from 179.1 to 190.4 cm, and hybrid
Integral - from 184.1 to 196.9 cm.

- we state that the optimal sowing density of Integral and Slavson hybrids for
sowing with a row spacing of 45 and 70 cm was - 70 thousand / ha. Higher seed yield
for sowing 70 cm was provided by the hybrid Integral - 2.72 t / ha.
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AHOTALIA
BITLJTUB TEXHOJIOTTYHHUX ITPHHOMIB BHPOILIYBAHHA HA HACIHHEBY
ITPO/IYKTHBHICTbH COHAILITHUKY

Y cmammi euceimneno excnepumenmanbHO-NOALO8020 OOCHIONHCEHHS HAYKOBOI NPOOIEMAMUKU
— NIOBUWEHHS BPOINCAUHOCMI HACIHHA COHAWHUKY, WIAXOM ORMUMI3AYIi OCHOBHUX elleMeHmi
mexHono2ii supowysanns. Jlocniodcenusn 30iticniosaru y nepioo 2020-2021 poxie 6 ymoeax
odocnionozo nonsi BHAY wma 6a3zi H/[I' «Aeponomiuneyn, sike 3uaxooumuvcs y ceni AepoHomiyne
Binnuyvrxoco paiiony. B 00cniodiceHHAX 13 UGUEHHS 2yCMOmMU MIJNCpsAOb ma 2yCmomu Nocigy
00CTIOIAHCYBANUCH 08a 2IOPUOA COHAUWHUKY PaAHHbOCmu2aoi epynu cmuenocmi Inmeepan ma Cnascom.

Jna  Oocacnenna nocmaenieHoi  mMemu  KOPUCMYBANUCL — NOAbOBUM,  1aDOPAMOPHUM,
CMamucmuyHuM i po3paxyHKo80-NOPIi6HANIbHUM Memodamu. Jlabopamopuum memooom eusHa4anu
AKICMb Ypodtcaro ma 1o2o cmpykmypu, epexmueHoCmi 8UKOPUCIAHHS PecypCié HABKOIUWMHbO2O
cepedosuwya. CmamucmuyHumM MemooomM OYIHIO8ANU OOCMOGIPHICMb 00EPHCAHUX De3YIbmamis
odocniodceHb.  Po3paxyHKO80-NOPIGHANbHUM MeMOOOM GU3HAYANU eKOHOMIUHY egekxmusHicmy
00CI0NCYBAHUX eNeMeHMI8 MeXHO02ll. Ycmanoasneno, wo 3a ciou COHAWHUKA 3 MINCPAOOIM 45 cm
mpuganicms nepiody secemayii 2iopuda Ilnmezpan cmanosums 108 ouis, a ciopuoa Cnascon - 95 ouie. 3a
Midepsoos 70 cm eecemayin pociun 0060x 2iopudie ckopouyemvcsi Ha 2-6 OHis. Buseneno, wo 3a
3azywenns nocigy 3 50 0o 90 muc./ea sucoma pocaun 2iopuoa Cnagcon 30inbutyemocs 6io 179,1 0o
190,4 cm, a ciopuoa Inmeepan 6io 184,1 oo 196,9 cm.binowy macy 1000 nacinun, 3abesnevus
pannvocmuenuii 2iopudlumezpan 3 wupuroi miocpade 10 cm i eyemomoro nocigy 50 muc. pociun/2a
- 72,6 2, a HallmeHwe 3HAYeHHs Yb020 NOKA3HUKa Oyno npu cycmomi 90 muc. pocaun/ea - 56,1 e.

Ypoorcaiinicme  conswunuka 3anexcums 6i0 maxux CMpPYKMYpPHUX eleMeHmi6 K KilbKiCmb
cyysime Ha OOUHUYI NAOW, KIbKiCMb CiM SHOK Y cyygimmi, cepedHs maca abo maca 1000
CIM SIHOK, A AKICMb HACIHHA 20I06HUM YUHOM BU3HAUAEMbCA BMICIOM HCUPY ma OLIKa.

Buseneno, wjo onmumansvroro 2ycmomoro nocisy 2iopudie Inmeepan Cnascon ma 3a cigou 3
wupunoto mixepsov 45 ma 70 cm cmanosuna - 70 muc./ea. Buwy ypooicaiinicmes Hacinus 3a cigou
70 cm 3a6e3neyus 2iopuo Ilnmeepan - 2,72 m/ea.

Kniwouosi cnoea: c2iopuou, COHAWMHUK, HACIHHA, HOPMU BUCIBY, WUPUHA MIHCPAOb,
VPOIUCAUHICIb, eKOHOMIYHA eqheKmUBHICMb.

Ta6a. 4. JliT. 15.
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AHHOTALIUA
BJIHAHHUE TEXHOJIOTHYECKHUX IIPUEMOB BBIPAIIIUBAHHA HA CEMEHYIO
IIPOU3BOJUTE/IBHOCTSH I10/ICO/THEYHHUKA

B cmamve ompaoicenvl sxcnepumeHmanbHo-nonegvle Uccied08aHus HayYHOU NPoOIeMaAmuKy -
NOBbIUUEHUE YPOICAUHOCMU CeMAH NOOCOIHEeYHUKA, NymeM ONMUMU3AYUU OCHOBHBIX DJIeMEHMO8
mexHono2uu svipawusanus. Hccneoosanus npogoounuce 6 nepuoo 2020-2021 20006 6 ycnosusx
onvimuozo noass BHAY na 6aze HII «Aeponomuueckoe», Komopoe HAXOOUMC 8 ceje
Aeponomuueckoe Bunnuykozo pauoua. B uccnedosanusx no uzyuenuro 2ycmomol mMexcoypaould u
2yCmomsl nocesa UCCIe008anuct 08a 2UOpuda NOOCOTHEYHUKA PAHHEeCneNol 2pynnvl CHnelocmu
Humeepan u Cnagcon. J[na oOocmudicenus NOCMAGIEHHLIX yenell NOAb308aANUCh, NONEBbIM,
J1a6OPaAMOPHbLIM, CMAMUCMUYECKUM U DPACYEeMHO-CPAGHUMENbHbIM Memooamu. Jlabopamoprvim
CNOCobOM Onpedensanu Kayecmeo Ypodxcas U e20 CMmpyKmypwvl, 3@@ekmusHocms UCNOIb308aHUSA
pecypcog okpydcaoueli  cpeovl. Cmamucmuueckum MemoooM OYEeHUsAIU O0CHOB8EPHOCHb
pe3yibmamos ucciedosanuli. Pacuemmno-cpagnumenvuoim memooom onpeoensiu IKOHOMUUECKYIO
aghpexmunocmo u3yuaemMvix I1eMeHMO8 MEeXHOI02UU.

Yemanoeneno, umo npu ceée nooconneynuka ¢ mexncoypaovem 45 cm npoooIIcumenbHoCmy
nepuooa gecemayuu eubpuoa Unumeepan cocmasnsiem 108 oneti, a eubpuoa Cnagcon - 95 oueii. 3a
Medcoypaodss 70 cm gecemayus pacmenuti 060oux ubpudoe coxpawaemcs Ha 2-6 OHell.

Obuapyoiceno, umo npu 3aeywenuu nocesa ¢ 50 0o 90 moic./ea évicoma pacmeruti 2ubpuoa
Cnascona yeenuyusaemcs om 179,1 0o 190,4 cm, a cubpuda Uumeepan om 184,1 0o 196,9 cm.

Bonvwyro maccy 1000 cemsn, obecnewusuwiux parnecnenviii eubpuo Mumeepan ¢ wupunou
medncoypaouti 70 cm u cycmomoii nocesa 50 muic. pacmenuii/ea - 72,6 2, a HauMeHbUee 3HAYeHUe
amoeo nokazamens 6viio npu niomuocmu 90 meic. pacmenuti/ea - 56,1 .

Ypoorcatinocme  nooconneunuka 3aeucum om MaKux CMPYKMYPHBIX 91EMEHMO8, KAK
KOJIUYEeCmeo coysemuti Ha eOUHUYbl NIowaou, KOIUYecmeo CeMAHOK 8 coygemuu, cCpeonsas macca
unu macca 1000 cemanox, a Kavecmeo cemsan 21AGHLIM 0OPA30M ONPEOENAEeMC s COOePHCAHUEM
Jrcupa u benxa.

Buisigneno, umo onmumanvHou 2ycmomoii nocesa 2ubpuoos Mumeepan Cnaécon u ceg c
wupunou medxncoypaouti 45 u 70 cm cocmasuna - 70 moic./ea. Bvicuyro ypoorcaiinocms cemsan npu
nocese 70 cm obecneyun eubpuo Uumeepan - 2,72 m/2a.

Knroueevie cnosa: cubpudvl, noocorHeuHux, cemena, HOpmbvl 8blcesd, WUPUHA MeHCOYPAOULL,
VPOCAUHOCMb, IKOHOMUYECKAs dPhekmusnocme.

Taon. 4. Jlum. 15
Indopmanis npo aBTopin

Ma3zyp BikTop AHaTOJIiliOBHY — KaHAMJIAT CUIBCBKOTOCHOJAPCHKUX HAayK,
npodecop kadenpu POCIUHHMIITBA, CEJEKIII Ta OlOCHEPIeTUYHUX KYJIbTYD,
MPOBITHUN HAYKOBUW CIIBPOOITHUK, PEKTOpP BIHHUIILKOTO HAlllOHATBHOTO arpapHOro
yHiBepcurery, Bine-npesuneHT HHBK «Bceykpainceknii HaykoBO-HaBUaIbHHIA
koHcopitiym» (21008, Byn. Consiuna, 3, e-mail: rector@vsau.org).

Koaicauk Ouier MukogaaiioBuy — KaHAMIAT CUIBCHKOTOCHOJAPCHKUX HAyK,
IoueHT Kadeapu OOTaHIKM, TEHETMKM Ta 3aXHCTy pOCIMH BIHHUIBKOTO
HaIllOHaJIbHOTO arpapHoro yHiBepcutery (21008, m. Binnuus, Byn. Consuna, 3,
e-mail: ooov@i.ua ).

Ma3zyp Buktop AHaToJbeBMY — KaHIUAAT CEIbCKOXO3AWCTBEHHBIX HayK,
npogeccop Kadeapbl pacTEHUEBOJCTBA, CEJNEKLUHUHU M OMOIHEPrETUUYECKUX KYJIBTYP,
BEYIIUI HAy4YHbI COTPYIHUK, PEKTOp BHHHHUIIKOTO HAIMOHAJIBHOTO AarpapHOro
yHuBepcuteTa, Bulle-pesuaeHT YHIIK  «BceykpanmHckuii  HayyHO-y4eOHBIN

14


mailto:rector@vsau.org
mailto:ooov@i.ua

ISSN 2707-5826 CL/IbCHKE I'OCIHIOJAPCTBO Pocrunnuymeo, cyvacnuii cman No23
TA JIICIBHUL]TBO Ma nepcneKmusu po36uUmKy 2021

KoHcopimym» (21008, r. Bunnuna, yi. ConHeunas, 3, e-mail: rector@vsau.org).

Koaechnuk Ouier HukosiaeBM4 — KaHIUJAT CEIBLCKOXO3SMCTBEHHBIX HAYK,
noreHT kKadenapsl OOTAaHMKW, TEHETUKM U 3alllUThl pacTeHuil BHUHHUIIKOTO
HalMoHanbHOro arpapHoro ynusepcutera (21008, r. Bunnuna, yn. Conneunas, 3,
e-mail: ooov@i.ua ).

Mazur Viktor — Candidate of Agricultural Sciences, Professor of the Department
of Plant Growing, Selection and Bioenergetic Cultures, leading researcher, Rector of
the Vinnytsia National Agrarian University, Vice- President of ESPC Ukrainian
Scientific -Educational Consortium (21008, Vinnytsia, Soniachna Str.3, e-mail:
rector@vsau.org ).

Kolisnyk Oleh — Candidate of Agricultural Sciences, Associate Professor of the
Department of Botany, Genetics and Plant Protection, Vinnytsia National Agrarian
University (21008, Vinnytsia, Soniachna St. 3, e-mail: ooov@i.ua ).
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