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INTRODUCTION 12 and related consequence: makes the

zoentific problem of developmsz a zomal
Currenthy  cultivation of — mmitiflorows  technology for the crop oaltivation highly
(omamental) sunflower as a souwrce of  topical (MMslndk 20035). In thiz aspect, agro-
phanmaceutical phyvto-raw materials is emjoving  ecological conditions of the Southem Stepps
ncreazing popalarity in all agro-ecological | Zone with itz essential values of degree davz in
zones  of Ulraime  (Safomov, 2008, 2 srowing zeazon, supply of nutrient: m the
Zhovtobrvukh, 2004). Thizs fact cam be  zpil, amount of productive precipitstion and
explaimed by the remlt: of the latest research — phyto-zanitary condmion of agrocemoses ars
on phanmacolomical characteristics of the crop,  considered to be fullv favorable for obtaming
revealing that they eszemfially mprovwe the state  ecomonucally efficient wield: of phvto-raw
of a luman bodv with a wide range of seriows — materizls, and their general ecological
dizeazes. The  poszibility of using condition can be a basi for obtamins
phanmacentical raw matarialz (dry petal: of — medicinal product: with orzanic certification
male flowers) in a protocol of treating COVID-  that transfers the coltivation procesz to an
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entirely new scomonuc level (Eostenko ot al.,
201%; Lykhoiwd & Lawrenko, 2017; Safonov,
2008; Zinrvkon: ot al | 20200
Analvzis ﬂlf'ﬂ'.‘Elﬂ'tEIm.:IﬂlE allows stating that
along with the mcressing popularization of
multiflorous numflower, in the modern scientific
joumnals there iz a lack of mformation abonat
theoretical and applied aspectz: of coltivation
et al 2014; Perzhin & Perzhing
190%; 1904; 1'3'.:"' 1'3'5'3) Those individesl
atiernpis of certzin economic entities invinz to
obtam conunodity phyto-raw materials of the
crop are largehy based on empirical principles,
1.2, farmers apply cenzin techniques or even
entire technological blocks by the method of
anslogy, usmz model: of the exiztimz zomal
technolomies for srowing comumon sumflower,
without taking mto considerstion ecolosical
and biological characteristics of this arop which
iz new for the domestic crop rotation (Kostenko
et al., 2016; Mhalnik 2005; Lykhovwyd e al.,
20X2; Pershin & Pershina 1903; 19004; 1907;
mm et al, 20207, E‘kule-:‘mmm:ﬂlemue
of the scientific research we wers mainly
gmdad by the increasing popularty of oma-
mental sunflower agamst the backeround of
mmnfficient informstion on mdwidual coltiva-
tron technigques and a lack of approbated zomal
technologies for obtaming itz phyvto-raw matsrials
(Pershin & Perzhima 1003 1004, 1087: 1908
The parposa of the research was to conduct an
ecological-economic tial of the modem
varetss of omamenta] sunflowsr agamst the
badkcaround of different seedimg rates. Takmz
inte account the efficiency I:IldEEE of 'ﬂlE
functiomine of the oop photosynthetic
apparatus, we exammad the following factors:
leaf blade area s thickmesz, themtensm-:rf
gresm  Color,  piEMHent- STV mmpl:e:lnm
total leaf sres and it= dymamic: durmg
growing season, photosvnthetic potential Em-:l
net productivity of the crop photosynthesis,

MATERTALS AND METHODS

The fisld ressarch wasz conducted im the
reszarch field of Kherson State Asranan and
Economic University (Ukraine,
46603344 1008382 M, 324823827724600 E,
38.71 37 m above zea bevel) i 2020-2021.

In arder to achieve the outlmad purpose of the
rassarch we camed ouf a2 two-factor field

experimsnt.

2t

Factor A - Invbrid azsortment of omamental
zunflowsr represemfed by the followins
hyvbnd:s: Teddy F,, DoubleSunkingF,
Sant3 Fe F;, and Factor B - crop zeeding rate
30, 60 and 70 thous. pes. of germunated seeds
per ha. Thers were four replications, the total
area of the research fisld was 0.75 ha the total
area of the first-order plot wa:s 230 m°, the

regizterad area was 250 m°. The thzrnnanal
plotz were located by the =split plot desien with
partial randomization.

The z0il cover of the territory 1= reprazented by
chastmat degraded sodls with sacondary salingty.
The content of u:-:-g.am: matier (hunmaz) (‘E-ETU
4289-2004, 2004) in the resesrch field in the
layer of 0-30 om ranges from low to medmm
beinz within 1.82-239%. The comtent of
zlighthy brvdrolvzed nitrogen (S5TU TR63:2015,
2015} 1= very Jow (6.02-3.06 ma/100 g of sol).
The spil supply of (35TU 4114:200% 200Z)
maohile phosphoms i= low (0.33-132 me’100 g
of zoil), that of mobile potaszimm iz low (10.5-
31 0mz 100 2 of z0il). The sum of absorbed
cations  (Ca*, Me*+, Na*)} (55TU IS0
11260:2001, 2001} m the laver of 0-30om
ranges from 43831 to 70440 me-eq 100 g of
zpil. Exchangeabls mamesnm prevails in the
compositton of sxchanssable cabons - 12.5-
45 0 mz-ag/ 100 g of soil Carbonates (CaCi0y)
(S5TUISO 10603, 2001} in the laver of O-
30 cm change wathin 8.2-0.7%. Feacthon of the
=pdl zolution in the layer of 0-30am (55TU
ISO 10380, 2007} i= Close to neural (pH,,..
ranges ﬁu:l:n 732 to 7.53).

Ths EE‘.'!]‘.‘I]J.I'.‘I.E'ﬂ bybrids had the following
-.:‘t:am:taimiu according fo the onsinators’
Teddy F: iz = J:rﬁ:ln:l of omamental sunflower
This iz an annus] plant with a thick and strone
gtem 5060 om kizh bushv, Capitalum
inflorescence: are biz, double-flowered or
zami-double-floered the diameter of 15 om
double petal flowsrs, bright-vellow (zoldsn-
orangs) color;

Diwpuble Sunkone F, = 3 lnvbrid of omamental
sunflower, This 1= an anmeal plant with a tock
and strong stem 150-130 om hish buoshe
Captiuhimn  inflorescences are big, double-
flowerad or m—dmhle—ﬂnmai__ the
diameter of 12-15 om double petal flowers
bright-vellow {zoldan-oranse) color;



Santa Fe F, iz a hvbnd of omarmentsl
sunflower. This 1= an annual plant with a thick
and stromg sem 170 om high,  bushy
Capimlum inflorsscences ars I:llg, double
flowvered  or  semi-doublsflowsrad,  the
diameter of 15 om, double petal fowsrs
brnght-vellow {zoldan-oranse) color. The mdex
of leaf surface area was measured with the
method of carving, architectomics of a leaf
blade was deterrined with express-zcanming,
leaf blade thickmes: wa:s measursd with a

dizital shding cabper, the comfemt of zreen
pizrent and Iz fractomnal composition was
determined with photometric measursment of
Ipirit ewiract, the comtent and fractional
composition of enzymes - with photometnic
meazurament of acetone extract with hydrogan
perocdde under further photoseparation.

The growing zeazons of 2020-2021 had
different weather conditions bt they wers
favorable for sunfloer cultivation (Tablel).

Tahle 1. Clewatic conditions in the vears of tee resperch
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Saprcs: Agrmmouceskipy Sorias Kkersee. Some A prariax and Roomamic Univordor, Ukraiss.

EESULTS AND DISCUSSIONS

As the resulis of our research show, both Factor
A {byvbrid) and Factor B (seedmez raie) had an
essential Impact on the mam indexss of the
formation of the crop photosynthetic apparais.
It should be hishhishied that it concems not
only guantitative changes in the formation and
functionine of photosvithetic  surface of
sunflower crops, bt also substantial qualitatnee
chanze: m a leaf blade that was confirmed
when anahvzms the resuliz of our resesrch on
thiz problem (Table I). By the index of the
average area of an individual leaf blade, there
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was a tendency for an increaze in thiz index
when the :eeding rate roze from 50 to §0 thons.
pos.ha, and farther, when the seedmez rats
increased to 70 thows. psc./ha this index started
falling. The average index by the variant of the
hybrid Teddv F; Was 126 (m i
Dipobla Sunkome F, 03 om®, GSamtaFe
F. - T0.8 o, respectively. The dependence of
the mdex of leaf blade tuckmes: of the
sunflower bvbrids on the examined factors was
analozos. Defimmnnm midemes TErs
characteristic of the hybrid Double Sunldines
F. - 0.453-0.63 mun. When growing Teddy Fl,
the indexes were at the level 0f 0.52-0.61 mm.



Tahbls 2. Architectomics and pigsent-oeeyme commpositics of spongy cell tisses of 2 leaf at the flonaring stazs
of cenamental sonflomer byrbeids

T Eemding -.
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) =0 7.1 .53 T4
Teddy  —pp 717 05L 5
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Mz indees of leaf blade thickmess were
characteristic of the variant of the sunflover
byvbrid Santa Fe F; - 0.53-0.61 mm.

The dependence of the intenzity of zreen color
of a leaf blads of the sunflower bvbrds was
similar according to our dats: thir index was
not exzenfially dependent on Factor A, but an
mcreaze m the seedims rate cawsed a reduchon
i the intsn=ity of sreen color of the leaves
comparizon with the sample. If the imtensity of
the sample color iz considared to ba 100%, the
color of a leaf blade in the varnant of the hyvbnd
Teddy Fr was at the level of 73%, that of the
hvbrid Double Sunking Fr - 0%, Santa Fe F: -
9% of the sample The least imtanzity of gresn
color of the sumflower leaves was umder the
maxinnm seeding rate and did not exceed §2%
an the averaze by Factor A (Table 2}

The mtemeity of gresm color of a leaf blade
mnmediataly reflacis the content of chlorophyvil
pizment m it that was also confirmed by the
razultz of our research. It was minirmom (at the
level of §.35 me'z on the averags by Factor A)
i the vanant with the seadmg rate of 70 thous.
psc.ha Om the averags by Factor B, the leader
in terms of green pigment confent in the leaves
wasz the hvbnd Teddy F: - 869 me'z, it was
T4megz in the wvanamt of the hvbnd
SantaFeF: and  Double Sunking Fi -
Eﬂ.ﬁlﬂE‘ﬂ'

A mumber of sclemtisiz state that the total
content of gresn pizment does not ensurs high
productivity of assinulation proceszer m the
crop leaf apparatu:. Fractional composition of
chlorophyll and majorly, the comtent of the
most  physwologically acowve — frachon

(chlorophyll “A™) in it is pmch more important.
According to our data genetic charactenistics

Avezeps fodex valus

Chlomghy Chlsesghy | CHarsphy | Fesaidess | Catles:,
U oo, . .
L=a" N=E", = ErE miE ark. mip

=z
AT Y ) €94 | t7s3
paz | 753 TET €0 | 17
£21 | 713 TET €65 | 1564
B2 | TEi 1L gd1 | pdad
#31 | 7Ed 1186 €ar | 1e@s
606 | Tre IT4 g40 | 1573
E8T | 728 ZED €0 | 1672
E31 | 739 6.1 €4 | 16T
£37 | #ba BRE g3 | 1548

of the hyvbnd and plant density had a
conziderable mpact on redistribubion of the
fractions of chloropindl “A”™ and “B™: in all the
vartants of the hvbnd: an imcresse mm the
zaading rate remalted in 2 reduction in the shars
of the fraction “A” m the total pizment
composzition. The maximwmn zhare of the
fraction “A” on the sverage by Factor Be was
obzerved in the hvbrid TeddvF, (77.4%),
Dwouble Sunkng F, - 73.6% and Santa Fe F, -
T1.0%%.

In modermm scientific jounal: there are
evidence: of the dependence of anti-stress
potential of plants m terms of tolerance to high
ar temperatures  and  fmeofficient  moisturs
supply on the confent of enzymes responsible
for the mtensity of respirstion, 2as exchange
penetrability of mtercellular memnbranss, water
refention ability of mpercelhilar vwohmes, anfi-
oradant properties. drowsht- and heat-resizfance
in sponsy cell tizsus. Some authors emphazize
the inhibiting effect of the impact of achve
ingredientz of smwnthetic pesticide: and thedr
metabolites on thiz process and consider the
farmons effect of “pesticide stresz™ to be canszad
by it Az the data ziven in Table 1 zhow, the
content of perooddase o the tzsues of
omamental sunflower leaves reached the
marammn values m the varant of the hybod
Taddy F. and equalad, on the averazs bv Factor
BE. 690 arbuw/z, Double SmkmsF, -
684 arbu/g, GSamtaFeF, - G668 arbuiz
respectivelv. A simular fendency was obzerved
whils examming the content of the other
snmvmne - catalaze being 1708, 1640 and 1421
arb. w'g of raw mbstance on the sverage by
Factor B.
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It 1= wellknown that the most principal
criterion.  for forecasting and  evaluating
potantial productvity of any crop is efficency
of the functioning of itz photonymthetc
apparatus (Bazaliv et al., 2016). Ablmost any
technobogical element aimed at biologization of

sunflowsr cultivation process has 3 positve
affect on an increass in the area of the crop
azzimulation activity and lead: to an eszential
mcreaze n the effcency imdewe: of ifs
fimctioning (Bazalny et al., 2010). The research
resultz given in Table 3 do not contradict them

Tahls 5. Dhymamvic of the foomatics of leaf murfacs area of orozmestal
seflomvar bn'trids depending on seedieg rates, fiom. m™ha

: . Crop developmant stage
. Seeding rfe, Huous - — 1
Hybrid (Fachor A) = 3 setx of tun c .
mes bz (Factr ) P e | Hewen
. 50 1 114 | 323
Teddy F, L 0 L7 pal 36.2
70 10 197 358
[ 30 10 19 2.7
Diooble Sunking F, | 0 il 4.1 35.2
70 1.9 174 20,5
. 30 1.3 0.1 0.0
Zant2 Fa F, [ 0 11 133 79
. 0 | 10 1581 14
LED, thous. | For average (mam) effects | A-1.¥; B-1.41
m* ha For partial differeeces A-13%B-1.189
An eszential imcrease m the area of  hvbnd Teddy F; being 30.7 thous. m* 'ha at the

photosynthetic apparams of an individoal plant
rezulted In @ rise in the above mdex calculated
per 1 ha of the area under cops. Itz average
dvmarnic: n the vears of the research =
prezented i Table 2. Baginnme with the staze
“3 zet= of true leaves”, the area of aszimilation
surface of the crops mareased and thiz mdex
reached otz memmmrm values 3t the zfage
“flowering”, that was characteriztic of all the
varants of the crop hvbrids. Further this mdes
waz not examined zince at the stage of fll
flowvering phyio-raw matenals were hanvasted
(male flowers). On the average by factor B, the
maximnm area of the crop photonymthetic
apparatns wa: formed in the vanant of the

flowering staga i the vanant of the hybrid
Dpuble Sunking F, - 205 thous. m*/ha and in
the variant of the hybrid Samta FeF. - 26.1
thous. m°/ha, rezpectively. In all the variants of
the crop hybrids there waz a2 comslation
according to which the index of leaf surface
area mereazad when the zesding rates roze from
50 to $0thous. poeoha and with 2 further
increase in the s2eding rate to 70 thous. pozha,
vice versa this index decysssed considerably.
It, in itz tuwm, affected the final index
the procesz of plant photosynthetic activity In
the research wvananmts - net prodoctovity of
photosymthesiz (Table 4).

Tahls 4. Dependesce of the main indewes of photnsrethetic actnity of oreamental sunflooar byvhrds on sesd g rates

Febrid Seeding rate, Plantoaymthetic Imcrease m drr | et prodwchssty of '
I_Ta-.‘l:-:-l' 1 thous. posha ]:II:I'tﬂ:I:I'tI.ﬂ].. biomass for the: period, photosTmtegis,
) [Factee B taous mha = days kzha o dry
i . 1582 m LET
Teddy F. &0 1576 1711 210
Ta 1499 40 150
Y] 1474 419 187
e | ) 1533 2633 109
. 0 1182 1532 L78
i 1411 A | LTT
Zanta Fa F: &0 1476 k) Ial
] 1204 1830 LT3
L3 | For average (main) affects | A-10006; B-117.8 A-111.0; B-104 4 A-0.0%; B-0.07
) For partial differancas A-f6.1; B-89.5 A-118.1; B-96.2 A-0.17; B-0.22
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The mdex of net productivity of photosynthesiz
reached itz mamum vales in the varants of
the hvbrid Teddv F; being 1.90 g/m*/day on the
average by Factor B, that of the hvbnd
Diouble Sunking F; - 1.93 g'm*/day, and that of
the Ivbrid SamtaFeF, - 184 gmiday,

CONCLUSIONS

An increase m the crop seeding rate from 50 to
60 thouz pcsha remlt: m a2  shsht
mnprovemsnt of some efficiency indexes of the

functioning of photonymthetic apparamozs of
omameantal sunflower hybrid: and a further
mcreaze in the ssedms rate to 70 thous. pozha
cauzes 3 decline in all the mdews: (area and
leaf blade thickmess, the comtent of gresm
piement and iz frachonal compositon, the
confent of the most Dnportant enzymes,
the crop photosynthesiz). Among the cop
byvbrids under stody, the nvbrid Teddy Fr was
cmsﬂmedmbethzleaﬂﬂhﬁﬂleahwe

mdexes. It conziderably  emceeded  the
comespondmz indewes in the variamtz of the
byvtrids Diouble Sunking F, and Santa Fe F.
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