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Abstract 
 
The research revealed the tendency for an increase in the index of the average area of an individual leaf blade when the 
seeding rate rose from 50 to 60 thous. pcs./ha, and further there was a reduction in this index when the seeding rate 
increased to 70 thous. pcs./ha. The average index in the variant of the hybrid Teddy F1 was 72.6 cm2, 
Double Sunking F1 - 70.3 cm2, Santa Fe F1 - 70.8 cm2, respectively. The dependence of the index of leaf blade thickness 
of sunflower hybrids on the factors under study was analogous: this index was minimal in the variant of the hybrid 
Teddy F1 - 0.58 mm, it fell to 0.55 mm in the variant of the hybrid Double Sunking F1, it was minimal in the variant of 
the hybrid Santa Fe F1 - 0.52 mm on the average by Factor В. According to our data, the dependence of the intensity of 
green color of a leaf blade of sunflower hybrids was similar: this index was not essentially dependent on Factor А, but 
an increase in the seeding rate caused a reduction in the intensity of green color of leaves in comparison with the 
sample. If the intensity of the sample color is considered to be 100%, the color of a leaf blade in the variant of the 
hybrid Teddy F1 was at the level of 73%, that of the hybrid Double Sunking F1 - 69%, and that of the hybrid Santa Fe F1 
- 69% of the sample. The least intensity of green color of sunflower leaves was with the maximum seeding rate and did 
not exceed 62% on the average by Factor А. On the average by Factor В, the hybrid Teddy F1 was considered to be a 
leader by the content of green pigment in its leaves - 8.69 mg/g, in the variant of the hybrid Santa Fe F1 it was 7.45 
mg/g, Double Sunking F1 - 8.02 mg/g. The maximum area of the crop photosynthetic apparatus was formed in the 
variant of the hybrid Teddy F1 being 30.7 thous. m2/ha at the stage of flowering, in the variant of the hybrid 
Double Sunking F1 - 29.5 thous. m2/ha and in the variant of the hybrid Santa Fe F1 - 26.1 thous. m2/ha, respectively. In 
all the variants of the crop hybrids there was a correlation according to which there was an increase in the index of leaf 
surface area when the seeding rate rose from 50 to 60 thous. pcs./ha, and when there was a further increase in the 
seeding rate to 70 thous. pcs./ha, vice versa, this index started decreasing considerably. The index of net productivity of 
photosynthesis reached its maximum values in the variant of the hybrid Teddy F1 being 1.99 g/m2/day, on the average 
by Factor В, that of the hybrid Double Sunking F1 - 1.93 g/m2/day and that of the hybrid Santa Fe F1 - 1.84 g/m2/day, 
respectively. 
 
Key words: ornamental sunflower, hybrids, seeding rate, leaf surface area, fractional composition of chlorophyll, 
enzyme content, photosynthetic potential. 
 
INTRODUCTION 
 
Currently cultivation of multiflorous 
(ornamental) sunflower as a source of 
pharmaceutical phyto-raw materials is enjoying 
increasing popularity in all agro-ecological 
zones of Ukraine (Safonov, 2008; 
Zhovtobryukh, 2004). This fact can be 
explained by the results of the latest research 
on pharmacological characteristics of the crop, 
revealing that they essentially improve the state 
of a human body with a wide range of serious 
diseases. The possibility of using 
pharmaceutical raw materials (dry petals of 
male flowers) in a protocol of treating COVID-

19 and related consequences makes the 
scientific problem of developing a zonal 
technology for the crop cultivation highly 
topical (Melnik, 2005). In this aspect, agro-
ecological conditions of the Southern Steppe 
Zone with its essential values of degree days in 
a growing season, supply of nutrients in the 
soil, amount of productive precipitation and 
phyto-sanitary  condition of agrocenoses are 
considered to be fully favorable for obtaining 
economically efficient yields of phyto-raw 
materials, and their general ecological 
condition can be a basis for obtaining 
medicinal products with organic certification, 
that transfers the cultivation process to an 
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entirely new economic level (Kostenko et al., 
2016; Lykhovyd & Lavrenko, 2017; Safonov, 
2008; Zhuykov et al., 2020). 
Analysis of the latest studies allows stating that 
along with the increasing popularization of 
multiflorous sunflower, in the modern scientific 
journals there is a lack of information about 
theoretical and applied aspects of cultivation 
(Kostenko et al., 2016; Pershin & Pershina, 
1995; 1996; 1997; 1998). Those individual 
attempts of certain economic entities trying to 
obtain commodity phyto-raw materials of the 
crop are largely based on empirical principles, 
i.e. farmers apply certain techniques or even 
entire technological blocks by the method of 
analogy, using models of the existing zonal 
technologies for growing common sunflower, 
without taking into consideration ecological 
and biological characteristics of this crop which 
is new for the domestic crop rotation (Kostenko 
et al., 2016; Melnik, 2005; Lykhovyd et al., 
2022; Pershin & Pershina, 1995; 1996; 1997; 
Zhuykov et al., 2020). While choosing the issue 
of the scientific research we were mainly 
guided by the increasing popularity of orna-
mental sunflower against the background of 
insufficient information on individual cultiva-
tion techniques and a lack of approbated zonal 
technologies for obtaining its phyto-raw materials 
(Pershin & Pershina, 1995; 1996; 1997; 1998). 
The purpose of the research was to conduct an 
ecological-economic trial of the modern 
varieties of ornamental sunflower against the 
background of different seeding rates. Taking 
into account the efficiency indexes of the 
functioning of the crop photosynthetic 
apparatus, we examined the following factors: 
leaf blade area, its thickness, the intensity of 
green color, pigment-enzyme composition, 
total leaf area and its dynamics during a 
growing season, photosynthetic potential and 
net productivity of the crop photosynthesis.  
 
MATERIALS AND METHODS 
 
The field research was conducted in the 
research field of Kherson State Agrarian and 
Economic University (Ukraine, 
46.693344109882 N, 32.4823827724609 E, 
38.71 37 m above sea level) in 2020-2021. 
In order to achieve the outlined purpose of the 
research, we carried out a two-factor field 
experiment.  

Factor А - hybrid assortment of ornamental 
sunflower represented by the following 
hybrids: Teddy F1, Double Sunking F1, 
Santa Fe F1, and Factor В - crop seeding rate: 
50, 60 and 70 thous. pcs. of germinated seeds 
per ha. There were four replications, the total 
area of the research field was 0.75 ha, the total 
area of the first-order plot was 280 m2, the 
registered area was 250 m2. The experimental 
plots were located by the split plot design with 
partial randomization.  
The soil cover of the territory is represented by 
chestnut degraded soils with secondary salinity. 
The content of organic matter (humus) (SSTU 
4289:2004, 2004) in the research field in the 
layer of 0-30 cm ranges from low to medium 
being within 1.82-2.59 %. The content of 
slightly hydrolyzed nitrogen (SSTU 7863:2015, 
2015) is very low (6.02-8.96 mg/100 g of soil). 
The soil supply of (SSTU 4114:2002, 2002) 
mobile phosphorus is low (0.33-1.32 mg/100 g 
of soil), that of mobile potassium is low (10.8-
31.0 mg/100 g of soil). The sum of absorbed 
cations (Са2+, Mg2+, Na+) (SSTU ISO 
11260:2001, 2001) in the layer of 0-30 cm 
ranges from 43.831 to 70.440 mg-eq/100 g of 
soil. Exchangeable magnesium prevails in the 
composition of exchangeable cations - 12.5-
45.0 mg-eq/100 g of soil. Carbonates (СаСО3) 
(SSTU ISO 10693, 2001) in the layer of 0-
30 cm change within 8.2-9.7%. Reaction of the 
soil solution in the layer of 0-30 cm (SSTU 
ISO 10390, 2007) is close to neutral (рНsaline 
ranges from 7.32 to 7.53). 
The examined hybrids had the following 
characteristics according to the originators’ 
descriptions: 
Teddy F1 is a hybrid of ornamental sunflower. 
This is an annual plant with a thick and strong 
stem, 50-60 cm high, bushy. Capitulum 
inflorescences are big, double-flowered or 
semi-double-flowered, the diameter of 15 cm, 
double petal flowers, bright-yellow (golden-
orange) color; 
Double Sunking F1 is a hybrid of ornamental 
sunflower. This is an annual plant with a thick 
and strong stem, 150-180 cm high, bushy. 
Capitulum inflorescences are big, double-
flowered or semi-double-flowered, the 
diameter of 12-15 cm, double petal flowers, 
bright-yellow (golden-orange) color; 

Santa Fe F1 - is a hybrid of ornamental 
sunflower. This is an annual plant with a thick 
and strong stem, 170 cm high, bushy. 
Capitulum inflorescences are big, double-
flowered or semi-double-flowered, the 
diameter of 15 cm, double petal flowers, 
bright-yellow (golden-orange) color. The index 
of leaf surface area was measured with the 
method of carving, architectonics of a leaf 
blade was determined with express-scanning, 
leaf blade thickness was measured with a 

digital sliding caliper, the content of green 
pigment and its fractional composition was 
determined with photometric measurement of 
spirit extract, the content and fractional 
composition of enzymes - with photometric 
measurement of acetone extract with hydrogen 
peroxide under further photoseparation. 
The growing seasons of 2020-2021 had 
different weather conditions but they were 
favorable for sunflower cultivation (Table1). 

Table 1. Climatic conditions in the years of the research 
Year-month АТ, °C DNI, W/m2 RH, % РА, mm WS, m/sec ЕTo, mm 

2021-12 1.82 25 93.50 50.6 1.8 11.7 
2021-11 6.53 47 87.60 46 1.4 18.0 
2021-10 9.91 108 64.54 5.8 1.0 43.4 
2021-09 16.04 159 58.39 16.2 1.2 78.3 
2021-08 24.54 228 57.82 10.2 1.2 143.0 
2021-07 25.70 248 61.47 58.6 0.8 147.0 
2021-06 20.87 223 78.62 111 1.3 121.5 
2021-05 15.87 232 71.94 64.8 1.7 119.7 
2021-04 8.67 167 76.45 42.4 1.6 68.9 
2021-03 3.29 114 79.31 43.4 1.9 41.3 
2021-02 -0.61 67 85.89 18.4 2.2 19.7 
2021-01 -0.61 37 91.06 57.8 1.7 10.7 
2020-12 1.97 20 91.27 20.8 2.0 13.4 
2020-11 4.81 41 85.76 11.4 1.1 16.8 
2020-10 15.55 98 80.92 15.2 1.4 49.6 
2020-09 20.17 181 54.46 63.6 1.0 96.6 
2020-08 23.18 240 48.36 5.6 1.0 140.7 
2020-07 24.12 262 55.02 46.4 1.2 159.3 
2020-06 22.26 256 67.09 66.8 1.3 144.5 
2020-05 14.70 209 67.41 38.0 1.8 114.6 
2020-04 9.57 233 53.50 4.0 2.2 106.5 
2020-03 7.31 133 66.04 9.6 2.3 65.6 
2020-02 2.68 80 85.53 157.8 2.5 26.0 
2020-01 1.27 50 87.25 19.6 1.7 11.5 

Note: AT - air temperature; DNI - direct normal irradiance; RH - relative humidity; PA - precipitation amounts; WS - wind speed; ЕTo - 
evapotranspiration. 
Source: Agrometeorology Station Kherson State Agrarian and Economic University, Ukraine. 
 
RESULTS AND DISCUSSIONS 
 
As the results of our research show, both Factor 
А (hybrid) and Factor В (seeding rate) had an 
essential impact on the main indexes of the 
formation of the crop photosynthetic apparatus. 
It should be highlighted that it concerns not 
only quantitative changes in the formation and 
functioning of photosynthetic surface of 
sunflower crops, but also substantial qualitative 
changes in a leaf blade, that was confirmed 
when analyzing the results of our research on 
this problem (Table 2). By the index of the 
average area of an individual leaf blade, there 

was a tendency for an increase in this index 
when the seeding rate rose from 50 to 60 thous. 
pcs./ha, and further, when the seeding rate 
increased to 70 thous. psc./ha, this index started 
falling. The average index by the variant of the 
hybrid Teddy F1 was 72.6 cm2, 
Double Sunking F1 - 70.3 cm2, Santa Fe                    
F1 - 70.8 cm2, respectively. The dependence of 
the index of leaf blade thickness of the 
sunflower hybrids on the examined factors was 
analogous. Minimum indexes were 
characteristic of the hybrid Double Sunking            
F1 - 0.45-0.63 mm. When growing Teddy F1, 
the indexes were at the level of 0.52-0.61 mm. 
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the index of leaf blade thickness of the 
sunflower hybrids on the examined factors was 
analogous. Minimum indexes were 
characteristic of the hybrid Double Sunking            
F1 - 0.45-0.63 mm. When growing Teddy F1, 
the indexes were at the level of 0.52-0.61 mm. 
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Table 2. Architectonics and pigment-enzyme composition of spongy cell tissue of a leaf at the flowering stage  
of ornamental sunflower hybrids 

Hybrid 
(Factor 

А) 

Seeding 
rate, 

thous. 
pcs./ha 
(Factor 

В) 

Average index value 

Leaf blade 
area, сm2 

Leaf blade 
thickness, 

mm 

Color 
intensity, 

% 

Chlorophy
ll content, 

mg/g 

Chlorophy
ll “А”, % 

Chlorophy
ll “B”, % 

Peroxidase
, arb. u./g 

Catalase, 
arb. u./g 

Teddy 
F1 

50 72.1 0.58 74 8.11 70.1 29.9 694 1752 
60 72.7 0.61 75 9.02 73.3 26.7 690 1789 
70 74.0 0.52 70 6.22 71.8 28.2 665 1584 

Double 
Sunking 

F1 

50 72.0 0.58 67 8.28 75.8 24.2 661 1646 
60 75.2 0.63 69 9.31 78.4 21.6 682 1695 
70 63.7 0.45 61 6.06 72.6 27.4 649 1578 

Santa Fe 
F1 

50 71.2 0.61 76 8.87 72.0 28.0 690 1672 
60 71.0 0.57 66 8.82 73.9 26.1 674 1677 
70 70.1 0.55 66 8.37 60.2 39.8 639 1515 

 
Maximum indexes of leaf blade thickness were 
characteristic of the variant of the sunflower 
hybrid Santa Fe F1 - 0.55-0.61 mm.  
The dependence of the intensity of green color 
of a leaf blade of the sunflower hybrids was 
similar according to our data: this index was 
not essentially dependent on Factor А, but an 
increase in the seeding rate caused a reduction 
in the intensity of green color of the leaves in 
comparison with the sample. If the intensity of 
the sample color is considered to be 100%, the 
color of a leaf blade in the variant of the hybrid 
Teddy F1 was at the level of 73%, that of the 
hybrid Double Sunking F1 - 69%, Santa Fe F1 - 
69% of the sample. The least intensity of green 
color of the sunflower leaves was under the 
maximum seeding rate and did not exceed 62% 
on the average by Factor А (Table 2). 
The intensity of green color of a leaf blade 
immediately reflects the content of chlorophyll 
pigment in it that was also confirmed by the 
results of our research. It was minimum (at the 
level of 6.55 mg/g on the average by Factor А) 
in the variant with the seeding rate of 70 thous. 
psc./ha. On the average by Factor В, the leader 
in terms of green pigment content in the leaves 
was the hybrid Teddy F1 - 8.69 mg/g, it was 
7.45 mg/g in the variant of the hybrid 
Santa Fe F1 and Double Sunking F1 - 
8.02 mg/g. 
A number of scientists state that the total 
content of green pigment does not ensure high 
productivity of assimilation processes in the 
crop leaf apparatus. Fractional composition of 
chlorophyll and, majorly, the content of the 
most physiologically active fraction 
(chlorophyll “А”) in it is much more important. 
According to our data, genetic characteristics 

of the hybrid and plant density had a 
considerable impact on redistribution of the 
fractions of chlorophyll “А” and “B”: in all the 
variants of the hybrids an increase in the 
seeding rate resulted in a reduction in the share 
of the fraction “А” in the total pigment 
composition. The maximum share of the 
fraction “А” on the average by Factor B» was 
observed in the hybrid Teddy F1 (77.4%), 
Double Sunking F1 - 73.6% and Santa Fe F1 - 
71.0%. 
In modern scientific journals there are 
evidences of the dependence of anti-stress 
potential of plants in terms of tolerance to high 
air temperatures and insufficient moisture 
supply on the content of enzymes responsible 
for the intensity of respiration, gas exchange, 
penetrability of intercellular membranes, water 
retention ability of intercellular volumes, anti-
oxidant properties, drought- and heat-resistance 
in spongy cell tissue. Some authors emphasize 
the inhibiting effect of the impact of active 
ingredients of synthetic pesticides and their 
metabolites on this process and consider the 
famous effect of “pesticide stress” to be caused 
by it. As the data given in Table 1 show, the 
content of peroxidase in the tissues of 
ornamental sunflower leaves reached the 
maximum values in the variant of the hybrid 
Teddy F1 and equaled, on the average by Factor 
В, 690 arb.u./g, Double Sunking F1 - 
664 arb.u./g, Santa Fe F1 - 668 arb.u./g, 
respectively. A similar tendency was observed 
while examining the content of the other 
enzyme - catalase, being 1708, 1640 and 1621 
arb. u./g of raw substance on the average by 
Factor В. 

It is well-known that the most principal 
criterion for forecasting and evaluating 
potential productivity of any crop is efficiency 
of the functioning of its photosynthetic 
apparatus (Basaliy et al., 2016). Almost any 
technological element aimed at biologization of 

sunflower cultivation process has a positive 
effect on an increase in the area of the crop 
assimilation activity and leads to an essential 
increase in the efficiency indexes of its 
functioning (Bazaliy et al., 2019). The research 
results given in Table 3 do not contradict them. 

Table 3. Dynamics of the formation of leaf surface area of ornamental  
sunflower hybrids depending on seeding rates, thous. m2/ha 

Hybrid (Factor А) Seeding rate, thous. 
pcs./ha (Factor В) 

Crop development stage 
“3 sets of true 

leaves” 
“capitulum 
formation” “flowering” 

Teddy F1 
50 2.1 22.4 32.2 
60 2.7 25.1 36.2 
70 2.0 19.7 23.8 

Double Sunking F1 
50 2.0 22.9 32.7 
60 2.6 24.1 35.2 
70 1.9 17.4 20,5 

Santa Fe F1 
50 1.8 20.2 29.0 
60 2.1 23.3 27.9 
70 2.0 18.2 21.4 

LSD05, thous. 
m2/ha 

For average (main) effects А-1.04; В-1.41 
For partial differences А-1.22; В-1.19 

 
An essential increase in the area of 
photosynthetic apparatus of an individual plant 
resulted in a rise in the above index calculated 
per 1 ha of the area under crops. Its average 
dynamics in the years of the research is 
presented in Table 2. Beginning with the stage 
“3 sets of true leaves”, the area of assimilation 
surface of the crops increased and this index 
reached its maximum values at the stage 
“flowering”, that was characteristic of all the 
variants of the crop hybrids. Further this index 
was not examined since at the stage of full 
flowering phyto-raw materials were harvested 
(male flowers). On the average by factor В, the 
maximum area of the crop photosynthetic 
apparatus was formed in the variant of the 

hybrid Teddy F1 being 30.7 thous. m2/ha at the 
flowering stage, in the variant of the hybrid 
Double Sunking F1 - 29.5 thous. m2/ha and in 
the variant of the hybrid Santa Fe F1 - 26.1 
thous. m2/ha, respectively. In all the variants of 
the crop hybrids there was a correlation 
according to which the index of leaf surface 
area increased when the seeding rates rose from 
50 to 60 thous. pcs./ha, and with a further 
increase in the seeding rate to 70 thous. pcs./ha, 
vice versa, this index decreased considerably. 
It, in its turn, affected the final index 
characterizing conditions and productivity of 
the process of plant photosynthetic activity in 
the research variants - net productivity of 
photosynthesis (Table 4). 

Table 4. Dependence of the main indexes of photosynthetic activity of ornamental sunflower hybrids on seeding rates 

Hybrid 
(Factor А) 

Seeding rate, 
thous. pcs./ha 

(Factor В) 

Photosynthetic 
potential,  

thous. m2/ha × days 

Increase in dry 
biomass for the period, 

kg/ha 

Net productivity of 
photosynthesis, 

g/m2/day 

Teddy F1 
50 1382 2270 1.87 
60 1576 2712 2.20 
70 1499 2420 1.90 

Double 
Sunking F1 

50 1474 2419 1.97 
60 1533 2653 2.09 
70 1182 1832 1.78 

Santa Fe F1 
50 1411 2021 1.77 
60 1476 2389 2.01 
70 1204 1850 1.73 

LSD05 
For average (main) effects А-100.6; В-117.8 А-122.0; В-104.4 А-0.05; В-0.07 

For partial differences А-66.1; В-89.5 А-118.1; В-96.2 А-0.17; В-0.22 
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Maximum indexes of leaf blade thickness were 
characteristic of the variant of the sunflower 
hybrid Santa Fe F1 - 0.55-0.61 mm.  
The dependence of the intensity of green color 
of a leaf blade of the sunflower hybrids was 
similar according to our data: this index was 
not essentially dependent on Factor А, but an 
increase in the seeding rate caused a reduction 
in the intensity of green color of the leaves in 
comparison with the sample. If the intensity of 
the sample color is considered to be 100%, the 
color of a leaf blade in the variant of the hybrid 
Teddy F1 was at the level of 73%, that of the 
hybrid Double Sunking F1 - 69%, Santa Fe F1 - 
69% of the sample. The least intensity of green 
color of the sunflower leaves was under the 
maximum seeding rate and did not exceed 62% 
on the average by Factor А (Table 2). 
The intensity of green color of a leaf blade 
immediately reflects the content of chlorophyll 
pigment in it that was also confirmed by the 
results of our research. It was minimum (at the 
level of 6.55 mg/g on the average by Factor А) 
in the variant with the seeding rate of 70 thous. 
psc./ha. On the average by Factor В, the leader 
in terms of green pigment content in the leaves 
was the hybrid Teddy F1 - 8.69 mg/g, it was 
7.45 mg/g in the variant of the hybrid 
Santa Fe F1 and Double Sunking F1 - 
8.02 mg/g. 
A number of scientists state that the total 
content of green pigment does not ensure high 
productivity of assimilation processes in the 
crop leaf apparatus. Fractional composition of 
chlorophyll and, majorly, the content of the 
most physiologically active fraction 
(chlorophyll “А”) in it is much more important. 
According to our data, genetic characteristics 

of the hybrid and plant density had a 
considerable impact on redistribution of the 
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variants of the hybrids an increase in the 
seeding rate resulted in a reduction in the share 
of the fraction “А” in the total pigment 
composition. The maximum share of the 
fraction “А” on the average by Factor B» was 
observed in the hybrid Teddy F1 (77.4%), 
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71.0%. 
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supply on the content of enzymes responsible 
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retention ability of intercellular volumes, anti-
oxidant properties, drought- and heat-resistance 
in spongy cell tissue. Some authors emphasize 
the inhibiting effect of the impact of active 
ingredients of synthetic pesticides and their 
metabolites on this process and consider the 
famous effect of “pesticide stress” to be caused 
by it. As the data given in Table 1 show, the 
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Teddy F1 and equaled, on the average by Factor 
В, 690 arb.u./g, Double Sunking F1 - 
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respectively. A similar tendency was observed 
while examining the content of the other 
enzyme - catalase, being 1708, 1640 and 1621 
arb. u./g of raw substance on the average by 
Factor В. 

It is well-known that the most principal 
criterion for forecasting and evaluating 
potential productivity of any crop is efficiency 
of the functioning of its photosynthetic 
apparatus (Basaliy et al., 2016). Almost any 
technological element aimed at biologization of 

sunflower cultivation process has a positive 
effect on an increase in the area of the crop 
assimilation activity and leads to an essential 
increase in the efficiency indexes of its 
functioning (Bazaliy et al., 2019). The research 
results given in Table 3 do not contradict them. 
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resulted in a rise in the above index calculated 
per 1 ha of the area under crops. Its average 
dynamics in the years of the research is 
presented in Table 2. Beginning with the stage 
“3 sets of true leaves”, the area of assimilation 
surface of the crops increased and this index 
reached its maximum values at the stage 
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was not examined since at the stage of full 
flowering phyto-raw materials were harvested 
(male flowers). On the average by factor В, the 
maximum area of the crop photosynthetic 
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Double Sunking F1 - 29.5 thous. m2/ha and in 
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50 to 60 thous. pcs./ha, and with a further 
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The index of net productivity of photosynthesis 
reached its maximum values in the variants of 
the hybrid Teddy F1 being 1.99 g/m2/day on the 
average by Factor В, that of the hybrid 
Double Sunking F1 - 1.93 g/m2/day, and that of 
the hybrid Santa Fe F1 - 1.84 g/m2/day, 
respectively. 
 
CONCLUSIONS 
 
An increase in the crop seeding rate from 50 to 
60 thous. pcs./ha results in a slight 
improvement of some efficiency indexes of the 
functioning of photosynthetic apparatus of 
ornamental sunflower hybrids and a further 
increase in the seeding rate to 70 thous. pcs./ha 
causes a decline in all the indexes (area and 
leaf blade thickness, the content of green 
pigment and its fractional composition, the 
content of the most important enzymes, 
photosynthetic potential and net productivity of 
the crop photosynthesis). Among the crop 
hybrids under study, the hybrid Teddy F1 was 
considered to be the leader by the above 
indexes. It considerably exceeded the 
corresponding indexes in the variants of the 
hybrids Double Sunking F1 and Santa Fe F1. 
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