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INTRODUCTION
Ukraine is characterized by remarkably diverse soil-cli-
matic conditions, which is why crop production in the east
zone of the north Steppe is to be based on the effective
use of the agro-climatic potential by a proper choice and
location of the crops which can develop high yield capac-
ity and good quality output in certain conditions. The effi-
cient cultivation of the field crops in the areas with mois-
ture deficit and high summer temperatures appears to be
possible due to their high ecological resistance, the latter
levels the effect of stress factors (Kalenska et al, 2017).

A typical representative of these crops is sorghum
(grain, sugar, technical sorghum, Sudanese grass). Ow-
ing to their high plastic and adaptive nature, the area of
sorghum crop cultivation can be very widespread (from
tropical and semi-desert regions to temperate latitudes);
sorghum crops have a high ability to resist negative
weather conditions during their vegetation (Klymovych
et al.,,2011; Fedorchuk et al., 2016; Alieksieiev, 2021).

Sorghum can easily adapt to moisture deficit and
use it sparingly. This biological feature makes it possible
for sorghum to develop high and stable grain yields
in the conditions of moisture deficit and elevated tem-
peratures. In this respect, sorghum is a leader among
other field crops (Polovyi et al., 2020).

Mostly sorghum is grown with a fodder purpose;
the crop is widely used to produce grain forage, mono-
fodder, hay, haylage, green fodder, and fodder molasses.
In recent years sorghum has been widely used in food
and technical industry for the manufacture of flour, ce-
reals, starch, glucose-fructose sugar, bioethanol, and
other renewable energy sources (Nosko et al., 2015;
Mehmood et al., 2017; Kalenska & Naidenko, 2018).

Despite a considerable advantage of sorghum
based on several features (e.g., yield capacity, biological
and physiological characteristics) as compared with other
crops, proper attention has not been paid to sorghum yet,
as its sown areas in Ukraine remain to be rather limited.
This situation is explained by the lack of varietal technolo-
gies of its cultivation with the improved elements and up-
dated innovations. Thus, nowadays it is expedient to work
out varietal,adaptive technologies of the cultivation which
can realize a genetic productivity potential of the crop,and
in this way to encourage the producers to grow sorghum.

Until now the results of the research which dealt
with the development of the elements of the varietal
technologies of sorghum cultivation in various soil-cli-
matic zones were summed up; it helps make a complex
analysis of their efficiency which will result in a further
improvement of the varietal farm practices of its cul-
tivation (Storozhik & Muzyka, 2019; Svyrydova, 2017;
Kalenska & Naidenko, 2019). There is a certain disagree-
ment among scientists as to the seed sowing rate and
the inter-row width, which is associated with the culti-
vation region, varietal features, the intensification level
of the cultivation technology, etc. (Gondal et al.,, 2017;
Mekasha et al., 2021; Makarov, 2006).
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Usually, grain sorghum is grown with the inter-rows
which range within 60-75 cm; but with the develop-
ment of new production technologies and the introduc-
tion of new herbicides, innovative approaches appear
on the spread of narrower inter-rows when this crop is
grown (Kovalenko, 2014 Ovsiienko, 2015; Gondal et al.,, 2017).

Researchers G.K. Dremlyuk et al. (2013) note that
under conditions of a dry growing season, the most ef-
fective cultivation of sorghum is by wide-row sowing
with 45 cm between rows, and in the case of best con-
ditions - by row sowing with 15 cm between rows.

In the opinion of L.A. Svyrydova (2017), in the con-
ditions of the Forest-steppe zone, regardless of a ripen-
ing group and a seed sowing rate, the highest yield of
sorghum grain is formed by sowing when the inter-row
is 45 cm. For instance, the combination of this inter-row
width with a seed sowing rate 200 thous. pcs/ha was
the best for grain hybrids Prime, Dash E and Sprint W,
for hybrid Stepovyi 8 - with a seed sowing rate 160 thous.
pcs/ha. (Svyrydova, 2017). In the conditions of the edu-
cational-scientific-production centre of the Uman University
of Horticulture, the highest grain yield of modern grain
sorghum hybrids was provided by the combination of the
seed sowing rate of 250,000 seeds/ha with 45 cm between
rows (Snider et al., 2012; Boiko, 2016).

In the conditions of a steppe zone of the Crimea,
the highest yield capacity of grain sorghum hybrids was
formed in the treatments of the combination of a seed
sowing rate 100-140 thous. pcs/ha with the inter-rows
of 45 and 60 cm (Samoilenko, 2009).

The analysis of the reference sources proves the
following: firstly, the importance of a complex effect of the
inter-row width and a seed sowing rate on the formation
of the grain sorghum productivity; secondly, the neces-
sity to consider the features of a morphological biotype
of hybrids, the level of farm practices and the cultivation
area. Besides, the analysis made confirms the lack of the
research results as to the studies of the optimal combi-
nations of a seed sowing rate and the inter-row width
for different regions of Ukraine, namely for the conditions
of the east zone of the north Steppe; it is this area that is
the most promising one for sorghum cultivation.

Based on this, the purpose of this study was to in-
vestigate the complex effect of a seed sowing rate and
various treatments of the inter-row width on the forma-
tion of the productivity elements and the biological yield
capacity of sorghum in the conditions of the north Steppe.

MATERIALS AND METHODS

In 2019-2021, the research was carried out by the gen-
erally accepted methodology at farm enterprise “Diunis”,
Kreminskyi district, Luhansk Oblast (Yeshchenko et al.,
2005). The soil in the area under study was sod-podzolic
low-humus chornozem. Humus content in a ploughing
layer was 2.4-2.8%, that of mobile phosphorus - 11.6 mg,
potassium content was 9.1 mg per 100 g of the soil.



The trial was started by a randomized method
with four replications. Three treatments of the inter-row
width (factor A) - 35,45 and 70 cm, two hybrids (fac-
tor B) - Svat and Flagg and four treatments of sow-
ing rates (factor C) - 100 thous. pcs/ha, 140, 180 and
220 thous. pcs/ha were studied in the experiment. The
sown and accounting areas were 100.0 and 80.0 m?, re-
spectively. Farm practices in the trials were the generally
accepted ones for the area of the research, except for the
elements under study.

Two new hybrids of grain sorghum - Svat and
Flagg - were studied in the research. An early-ripening
high yielding Ukrainian hybrid Svat has been included in
the National registry since 2017, a medium-early ripen-
ing French hybrid Flagg - since the year of 2018. These
hybrids are drought-resistant, they have high indicators
of their resistance to pathogens, and they are recom-
mended to be grown in the Steppe.

In 2019-2021 weather conditions of sorghum veg-
etation were contrasting, and it particularly concerned
moisture regime. In addition, during these years a general
tendency of the precipitation distribution was recorded,
namely, more precipitation occurred at the beginning
of sorghum vegetation. In 2019 in the first decade of
May the amount of precipitation exceeded the indica-
tor of a climatic standard by two times. In May 2020
and 2021 and inJune 2021, the amount of precipitation
was much higher compared with long-term indicators.
For instance, in May 2020 and 2021 the amount of pre-
cipitation was equal to 108 and 72 mm, while climatic
standard was 49 mm. In June most of the precipitation
occurred in the first two decades - 53 and 78 mm, re-
spectively. In these years there was no precipitation be-
ginning from the third decade of June and up to the end
of sorghum vegetation.

Totally, in the years under study less than 200 mm
of precipitation were recorded during sorghum vegeta-
tion, which was much lower than an average long-term
indicator, i.e., 240 mm. Along with this, considering the
sufficient moisture supply of the sown areas at the first
stages of their growth and development as well as a
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global warming tendency and the decrease of the annual
precipitation amount, weather conditions of the area
under study can be classified as favourable for sorghum.

In the years of the study, the best temperature con-
ditions for plant growth and development were in 2021.
That year, air temperature at the beginning of plant vege-
tation was a bit higher compared with that in 2020,and it
was lower than the indicators of climatic standard. In July
2021, except for a few days in the second decade, the tem-
perature ranged within optimal indicators for sorghum
plants - 20-25°C,whereas in 2020 in the first and second
decade of this month it was over 35.0°C on some days.

In general, the weather conditions of sorghum veg-
etation differed considerably from the average long-term
indicators; however, their comparison with the weather
conditions recorded during the last 10 years proved the
fact that they were quite typical, as due to global climate
changes the weather conditions of the area under study
tended towards warming and decreasing the precipitation
amount.

RESULTS AND DISCUSSION

Factors under study had different effect on the variability
of elements of the productivity of panicles of grain sor-
ghum stems. In particular, the number of main stem pani-
cles, as well as the panicle grain number of the sorghum
main and lateral systems, underwent the greatest changes
under the effect of a 220 thous./ha seed sowing rate;
the mass of 1,000 grains from the panicles of the stem
main and lateral system was under the effect of a hybrid
morphotype, and the influence of the studied treatments
of the inter-row width was mostly seen in the variability
of the panicle number of the lateral stems.

The effect of a sowing rate was mostly displayed
in the change of a panicle number of the sorghum
main stems. According to the studied treatments of the
inter-row width and hybrids, on average the number
of main stem panicles increased more than twice -
49.1 thous. pcs/ha with the increase of a sowing rate -
100 thous. pcs/ha; and it was 107.2 thous. pcs/ha at a
sowing rate 220 thous. pcs/ha (Table 1).

Table 1. Panicle productivity of the main stem depending on the inter-row width and a seed sowing rate (average in 2019-2021)

Inter-row width, Hybrid s:r‘:g lr:sg/r:;e, Panicle number, Panicle Mass of Grain mass from
cm (factor A) (factor B) (facto.r 0) thous. pcs/ha graininess, pcs 1,000 grains, g panicle, g

100 49.1 2,017 20.6 41.5

Svat 140 67.1 2,004 20.5 41.0

180 87.0 1,970 20.5 40.3

35 220 106.0 1,899 20.3 38.6

100 49.5 1,648 29.5 48.6

140 68.5 1,635 29.6 48.4

Flagg 180 88.8 1,577 29.5 465

220 108.5 1,484 29.2 433
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Table 1, Continued

Sowing rate,

Inter-row width, Hybrid thous./ha Panicle number, Panicle graininess, Mass c.>f Grain n?ass from
cm (factor A) (factor B) (factor C) thous. pcs/ha pcs 1,000 grains, g panicle, g
100 49.1 1,998 20.5 40.8
Svat 140 68.1 1,991 20.5 40.8
180 86.7 1,946 20.4 39.6
45 220 107.1 1,854 20.3 37.5
100 48.5 1,640 29.6 48,6
Flagg 140 67.8 1,619 29.6 479
180 88.5 1,560 29.4 45.8
220 108.2 1,452 29.3 42.5
100 49.0 1,975 20.5 40.5
Svat (9 140 67.7 1,946 20.3 39.5
180 (¢) 874 1,896 20.2 38.3
709 220 105.3 1,762 20.1 35.3
100 49.3 1,612 29.4 473
Flagg 140 68.6 1,576 29.3 46.1
180 88.1 1,402 29.1 40.7
220 108.3 1,237 28.9 35.7
35 78.1 1,779 25.0 435
Average by factor A 45 78.0 1,758 25.0 42.9
70 (¢ 78.0 1,676 24.7 40.4
Average by factor B Svat () 77.5 1,938 20.4 39.5
Flagg 78.6 1,537 29.4 45.1
100 49.1 1,815 25.0 44.6
Average by factor C 140 68.0 1,795 25.0 44.0
180 (¢) 87.8 1,725 24.9 419
220 107.2 1,615 24.7 38.8

The effect of a sowing rate on the variability of
the panicle number of grain sorghum hybrids in the
studied of the inter-row width was the same. When
a seed sowing rate increased from 100 to 220 thous.
pcs/ha, the panicle number of an early-ripening hybrid
Svat in the treatments with the inter-row width of 35,
45, and 70 cm increased by 216%, 218%, and 214%,
respectively, a sowing rate increased by 220%. A similar
tendency was seen in the fields of an average-early-rip-
ening hybrid of French selection Flagg.

The number of panicles from the stems of a lateral
system underwent fewer changes under the effect of a

100 to 180 thous. pcs/ha seed sowing rate, besides, the
trend of this connection changed. For instance, with the
increase of a sowing rate from 100 to 180 thous. pcs/ha
one can see the increase of the panicle number of a
stem lateral system; contrary to this, with the increase
over 180 thous. pcs/ha their number decreased. On
average, by other factors, the number of panicles of a
lateral system increased by 24.5 thous. pcs/ha (58.5%)
when a sowing rate increased from 100 to 180 thous.
pcs/h and it decreased by more than 8.0 thous. pcs/ha
(14.1%) when a sowing rate increased up to 220 thous.
pcs/h (Table 2).

Table 2. Panicle productivity of the lateral stem depending on the inter-row width and a seed sowing rate (average in 2019-2021)

Inter-row width, Hybrid s::g :g/r;;e, Panicle number, Panicle Mass of Grain mass from
cm (factor A) (factor B) (facto.r 0) thous. pcs/ha graininess,pcs 1,000 grains, g panicle, g

100 41.8 1,618 20.4 329

140 55.5 1,609 20.3 32.7

Svat 180 67.1 1,583 202 320

3 220 58.5 1,524 20.1 30.6

100 438 1,429 29.3 419

Flagg 140 59.7 1,420 29.2 41.4

180 72.5 1,391 29.2 40.6

220 69.3 1,316 29.0 38.1
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Table 2, Continued

Inter-row width, Hybrid S:m :sg/r::;e, Panicle number, Panicle Mass of Grain mass from
cm (factor A) (factor B) (facto.r 0) thous. pcs/ha graininess, pcs 1,000 grains, g panicle, g
100 42.2 1,610 20.4 32.8
140 54.0 1,582 20.3 32.1
Svat 180 64.8 1,546 20.1 31.1
220 53,2 1,479 20.1 29.7
5 100 43.7 1,422 29.3 41.6
Flagg 140 58.1 1,405 29.2 41.0
180 70.2 1,362 29.0 39.5
220 64.0 1,290 29.0 37.3
100 38.3 1,590 20.2 32.1
Svat (0 140 50.3 1,543 20.1 30.9
180 (¢) 57.0 1,456 20.1 29.2
7009 220 48.2 1,374 19.9 27.3
100 41.3 1,398 29.2 40.7
Flagg 140 54.3 1,371 29.2 39.9
180 66.9 1,195 29.0 34.6
220 55.7 1,082 28.7 31.0
35 58.5 1,486 24.7 36.3
Average by factor A 45 56.3 1,462 24.7 35.6
70 () 51.5 1,376 24.6 33.2
Average by factor B Svat (c) 52.6 1,543 20.2 31.1
Flagg 58.3 1,340 29.1 39,0
100 41.9 1,511 24.8 37.0
Average by factor C 140 55.3 1,488 24.7 36.3
180 (c) 66.4 1,422 24.6 34.5
220 58.2 1,344 24.5 32.3

Similar regularities were recorded in the fields of
both hybrids with different inter-row width. These chang-
es are quite common, because when seed sowing rate in-
creases productive bushiness will decrease because of a
growing competitiveness among plants; increase in the
lateral stem number will take place when sowing rate
increases to a certain point due to higher plant density;
when certain bushiness is reached, further plant density
will not overlap the damage of productive plant activ-
ity. Other researchers also mentioned similar regularity
(Sviridova, 2017; Makarov, 2006; Gondal et al., 2017).

The effect of the inter-row width on the changes
of the panicle number of the stem system was not re-
corded, but this factor had a profound effect on the pan-
icle number of the lateral system. And again, it relates
to the level of competitiveness in agro-phytocenosis.
Thus, in treatments with a more even distribution of
plants on the nutrition area which can be reached at
the inter-row width of 35 cm, on average the panicle
number of a lateral stem system by other factors was
58.5 thous. pcs/ha, while in the treatments with the in-
ter-row width of 70 cm it was 51.5 thous. pcs/ha (smaller
by 14.0%). Hence, only due to the panicle number of a
lateral stem system, provided all other elements of the
yield structure are the same, in the treatments with the
inter-row width of 35 cm, the grain yield capacity of a

lateral stem system will be higher by 14.0% as com-
pared with that at the inter-row width of 70 cm.

Panicle graininess of the stems of the main and
lateral system was much higher in the fields of an early-
ripening hybrid Svat which could be explained by its
morphotype. On average, according to the sowing rates
and treatments of the inter-row width under study, the
number of grains in panicle of the main and lateral stem
system of sorghum hybrid Svat was 1,938 and 1,543 pieces,
respectively, as to hybrid Flagg these indicators were
1,537 and 1,340 pieces, respectively. Along with this, hy-
brid Flagg had a much higher average panicle produc-
tivity of both stem systems, as its peculiar feature was a
larger mass of 1,000 grains. On average, by the studied
treatments of the inter-row width and seed sowing rates,
the mass of panicle grain of the main and lateral stem
system was 39.5 and 31.1 g, respectively, while for hybrid
Flagg the indicators were 45.1 g and 39.0 g.

Totally in the trial, the largest mass of panicle
grain of the main stem system was formed in the treat-
ments with the widest distance between plants, i.e., in
the treatments with the inter-row width of 35 cm and a
seed sowing rate 100 thous. pcs/ha. In the years under
study, on average, the mass of panicle grain of the cen-
tral stems of sorghum hybrids Svat and Flagg in these
treatments was 41.5 and 48.6 g, respectively.
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In the field of both hybrids the effect of a seed
sowing rate on the changes of the mass of panicle grain
of the stem system was much higher in the treatments
with the inter-row width of 70 cm. For example, with
the increase of a seed sowing rate up to 220 thous. pcs/ha,
grain mass from the central panicle of hybrids Svat and
Flagg decreased by 14.7 and 32.4%, respectively, in the
treatments with the inter-row width of 70 cm, while in
the treatments with the inter-row width of 35 cm this
indicator decreased only by 7.5 and 12.2%.

The interaction between the inter-row width and
a seed sowing rate had a greater effect on the changes
of the indicators of the mass of panicle grain of a stem
lateral system. Thus, when seed sowing rate increased
from the smallest to the largest one, in the treatments
with the inter-row width of 70 cm, the mass of panicle
grain from a lateral stem system of hybrids Svat and
Flagg decreased by 17.8% and 31.0%, respectively; this
indicator decreased by 7.5% and 10.0%, respectively, in
the treatments with a two-time narrower inter-row.

As to sorghum hybrid Flagg, when a nutrition area
and its patter were changed, the grain mass from both
panicle systems varied in a wider range; which is why it
is advisable to have a serious approach to the choice of
a plant nutrition area and its pattern for this hybrid. This
hybrid forms a much larger mass of panicle grain of both
stem systems in more “favourable” conditions, which is
an important precondition for the formation of its higher
yield capacity.As the plant density grows, the difference by
this indicator between the studied hybrids partially levels.

The variability of the mass of panicle grain from
the lateral and main stem system of the studied hy-
brids under the influence of a seed sowing rate was first
connected with the change in panicle graininess, as the
mass of 1,000 grains did not change much.

The analysis of the indicators of the panicle pro-
ductivity elements of both sorghum hybrids showed
that their decrease took place mainly because a seed
sowing rate increased from 180 to 220 thous. pcs/ha.
This was particularly seen in the treatments with the in-
ter-row width of 70 cm. Furthermore, as was mentioned
earlier, the number of panicles of the lateral stem sys-
tem increased when a seed sowing rate was higher — up
to 180 thous. pcs/ha; then, on the contrary, the larger

plant density led to the decrease of their number.
Authors are very much interested in a final result, i.e.,
the plant grain productivity per unit of a sown area;
the best option is the one which will ensure the high-
est yield capacity of the fields. In view of this, it is not
correct to give preference to a certain treatment based
only on the indicators of the individual plant produc-
tivity. Thus, the indexes of the biological productivity
of the studied sorghum hybrids were analysed. Besides,
to better understand a mechanism of the influence of the
studied factors, authors considered their influence on the
level of the grain biological productivity of sorghum stems
of the main and lateral systems.

The grain biological yield capacity of the main
stem system of both sorghum hybrids in all treatments
of the inter-row width was the highest when a seed sow-
ing rate was the largest - 220 thous. pcs/ha. With the
increase of a seed sowing rate the individual stem pro-
ductivity of the main system decreased, but due to the
increase of a seed sowing rate, and accordingly that of the
plant number per unit of the sown area, the biological
grain yield capacity of the main stem system was the highest
when seed sowing rate was the largest.

When a seed sowing rate was gradually increasing
to the established point - 40 thous. pcs/ha, the indica-
tor growth decreased. Logically, the individual panicle
productivity decreased more intensely. This tendency
was mostly recorded in the treatments with the in-
ter-row width of 70 cm. Thus, it is in the treatments with
this inter-row width that the difference of the indexes
of grain yield capacity of the main stem panicles was
the lowest.

In the conditions of “a better” pattern of the plant
nutritionarea,namely,inthe treatments with the inter-row
width of 35 cm, when sorghum plants did not suppress
each other very much, the effect of a seed sowing rate was
considerably higher. When the grain biological productiv-
ity of the main sorghum stems (hybrids Svat and Flagg)
increased by 1.73 t/ha (87.0%) and 1.56 t/ha (66.6%), re-
spectively, in the treatments with the inter-row width of
70cm and with the increase of a seed sowing rate from
100 to 220 thous. pcs/ha; then in the treatments with the
inter-row width of 35 cm the biological productivity in-
creased by 2.05 (100.5%) and 2.30 t/ha (95.4%) (Table 3).

Table 3. Biological grain yield capacity of sorghum hybrids of the different stem systems under the effect
of the inter-row width and a sowing rate, t/ha (average in 2019-2021)

Inter-row width, cm Hybrid Sowing rate, thous. Biological grain yield capacity
(factor A) (factor B) pcs/ha (factor C) Main stems lateral stems Total
100 2.04 146 3.50
140 2.75 191 4.66
Svat
180 3.50 2.23 5.7%
35 220 4.09 1.87 5.96
100 241 1.92 4.33
140 3.32 2.57 5.89
Flagg
180 4.14 3.08 7.22
220 471 2.75 746

Scientific Horizons, 2022, Vol. 25, No. 6
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Table 3, Continued

Inter-row width, cm Hybrid Sowing rate, thous. Biological grain yield capacity
(factor A) (factor B) pcs/ha (factor C) Main stems Lateral stems Total
100 2.00 1.44 3.44
140 2.78 1.81 4.59
Svat
180 343 212 5.55
45 220 4.02 1.70 5.72
100 2.36 1.92 4.28
140 3.25 2.49 5.74
Flagg
180 4.07 2.92 6.99
220 4.62 2.54 7.16
100 1.99 1.29 3.28
140 2.68 1.62 4.30
Svat (c)
180 () 3.35 1.74 5.27
220 3.72 1.40 5.12
70 (o)
100 2.34 1.79 413
140 3.15 2.28 5.43
Flagg
180 3.60 2.44 6.04
220 3.90 1.82 5.72
Average by factor A 35 3.37 222 5.59
45 3.32 2.12 2.12 5.44
700 3.09 1.80 1.80 4.89
Average by factor B SVat (C) 303 1.72 475
Flagg 3.49 2.38 2.38 5.87
100 2.19 1.64 3.83
Average by factor C
140 2.99 2.11 211 5.10
180 (¢) 3.68 2.42 2.42 6.10
220
4.18 2.01 2.01 6.19
SSD,, main effect of factor A 0.11 0.12 0.19
SSD,, main effect of factor B 0.09 0.10 0.16
SSD,, main effect of factor C 0.13 0.14 0.22
SSD, interaction of AC 0.22 F¢<Fm 0.39

Note: when SSD . was calculated, years were taken as replications. A difference as compared with the control is shown

in a dominator

In the area under study, the effect of a seed sowing
rate on the grain biological yield capacity of the stem
lateral system was manifested a bit differently, namely:
with its increase to 180 thous. pcs/ha the panicle grain
biological productivity of the lateral stem system of both
sorghum hybrids increased, and with its further increase
the biological productivity decreased. This tendency
was recorded in all studied treatments of the inter-row
width. For instance, with the increase of sowing rate up
to 220 thous. pcs/ha and in the treatments with the in-
ter-row width of 35 cm the panicle grain biological pro-
ductivity of the lateral stem system of sorghum hybrids
Svat and Flagg decreased by 0.36 and 0.33 t/ha (19.3
and 12.0%); in the treatments with the inter-row width
4 cm this indicator decreased by 0.42 and 0.38 t/ha (24.7

and 15.0%); in the treatments with the inter-row width
of 70 cm the biological productivity decreased by 0.38
and 0.62 t/ha (24.3 and 31.9%), respectively.

The decrease of the panicle grain biological pro-
ductivity of the lateral stem system when the seed sow-
ing rate increases from to 220 thous. pcs/ha occurs for
two reasons: on the one hand - the decrease of the lat-
eral panicle number (due to a severe competitiveness
among plants), on the other hand - the decrease of
their individual productivity. According to the statistical
analysis made, the highest grain biological yield capac-
ity of the lateral sorghum stem system was formed at a
seed sowing rate 180 thous. pcs/ha. Both the increase
and the decrease of a seed sowing rate led to its signif-
icant decrease.

Scientific Horizons, 2022, Vol. 25, No. 6

61



62

Elements of Plant Productivity and Biological Yield Capacity of Grain Sorghum Hybrids Depending...

Among the studied treatments of the inter-row
width, the narrowest inter-rows of 35 cm formed the
highest panicle grain yield capacity of both stem systems.
As compared with the control treatment of factor A (the
inter-row width of 70 cm), on average the grain biological
yield capacity of the main and lateral stem system by other
factors increased by 0.28 and 0.42 t/ha, respectively.

The total yield capacity was the highest in the
treatments with the inter-row width of 35 cm and a seed
sowing rate 220 thous. pcs/ha. In this treatment it was
5.96 t/ha for the early-ripening hybrid Svat, the medi-
um-early ripening hybrid Flagg had it at the level of
7.46 t/ha. However, according to the statistical analysis,
it did not differ statistically from the indicator received
with a sowing rate 180 thous. pcs/ha.

Among the studied correlations of the factors,
only the interactions of a seed sowing rate and the inter-
row width was significant. This is natural, because in the
treatment with the inter-row width of 35,45 and 70 cm,
the effect of a seed sowing rate on the overall biological
yield capacity of sorghum grain was seen in diverse ways.
In the treatments with the inter-row width of 70 cm the
highest total biological grain yield capacity of both sor-
ghum hybrids was formed in the treatments with a seed
sowing rate 180 thous. pcs/ha (5.27 t/ha for hybrid Svat
and 6.04 t/ha for hybrid Flagg), while in the treatments
with the inter-row width of 35 cm, as noted above, a seed
sowing rate was 220 thous. pcs/ha.

It has to be noted that there is no significant differ-
ence between the indicators of the biological grain yield
capacity of hybrids in the treatments with the inter-row
width of 35 and 45 cm. Regardless of this, the narrower
inter-rows (35 cm) are more preferable, because in the

context of the studied hybrids and a seed sowing rate
the tendency towards the yield capacity increase is re-
corded with the decrease of the inter-row width from
45 to 35 cm. Other researchers confirm this fact (Snider
etal.,2012; Semin et al.,2016; Mekasha et al.,2021). Fur-
thermore, there is an increased difference between the
biological grain yield capacity in these treatments when a
seed sowing rate is larger. It is quite logical since when
the plant density grows the role of the nutrition area
pattern is higher. Since the increase of a seed sowing
rate (180 and 220 thous. pcs/ha) resulted in the forma-
tion of a higher biological yield capacity, then the pref-
erence is given to the 35 cm inter-rows. For instance, at
a seed sowing rate 100 thous. pcs/ha and in the treat-
ments with the inter-row width of 35 cm the total bio-
logical grain yield capacity of sorghum hybrids Svat and
Flagg was higher only by 0.06 and 0.05 t/ha than in the
treatments with the inter-row width 45 cm, while in the
treatments with a seed sowing rate 220 thous. pcs/ha
the yield capacity was 0.24 and 0.30 t/ha, respectively.

It is of a certain interest to determine the density
and the trend of the connections of the biological grain
yield capacity and the panicle productivity elements of
the various stem systems of the studied grain sorghum
hybrids with a seed sowing rate of the various treatments
of the inter-row width. The inter-row width of 35 cm and
70 cm, i.e., the control and the best treatment, were taken
as an example. In the studied area the closest direct con-
nection was between a seed sowing rate and the panicle
number of the main stems. In the fields of sorghum hy-
brids Svat and Flagg in the treatments with the inter-row
width of 35 cm it was as follows: r=0.98 and r=0.97, with
the inter-row width of 70 cm - r=0.97 and r=0.96 (Fig. 1).

Inter-row width of 35 cm Inter-row width of 70 cm
Hybrid Svat Hybrid Flagg Hybrid Svat Hybrid Flagg
1 1 1 1
! e ! : 1 0.50
9 0.86 2 9 2 9 0.5/ 78 2 9 s U 2
T4 ys/ 0.98 & 48}5/0,77 097 3078 53 0.5 T3
/ 0 0 0.16/0 0.05
8 <0.96 0.3 0.60\ 3 8 <091 05 0.68\ 3 g<go2 03 0431 3 g 53 05 051\ 3
-1 -1 IS -1
\ o 20.65 072
o 048 0 16\// 013NJors 025071
7 13 4 7 -0.18 -0:36 4 7 021 4 7 028 4
6 5 6 5 6 5 6 5
la 1b 1c 1d

Figure 1. Strength and trend of the connections between a seed sowing rate with the elements of the plant productivity
and the biological grain yield capacity of grain sorghum (Inter-row width of 35 cm:
la - Hybrid Svat, 1b - Hybrid Flagg; Inter-row width of 70 cm: 1c - Hybrid Svat, 1d - Hybrid Flagg)
Note: 1 - biological grain yield capacity; 2 - panicle number of the main stems per 1 ha; 3 - panicle number of the lateral
stems per 1 ha; 4x- graininess of the central panicle; 5 - graininess of the lateral panicle; 6 — mass of 1,000 grains from
the central panicle; 7 - mass of 1,000 grains from the lateral panicle; 8 - biological grain yield capacity of the main stem
system; 9 - biological grain yield capacity of the lateral panicle system
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A close direct connection between a seed sowing
rate and the biological grain yield capacity of the central
stem panicles was common for both hybrids in the treat-
ments of the inter-row width (r=0.73-0.96), as well as the
average direct connection with the panicle number of
the lateral stems (r=0.43-0.68) and a weak reverse con-
nection with the mass of 1,000 grains from the central
(r=-0.13-0.28) and lateral panicle (=-0.12-0.25).

The strength of the connection of a seed sowing
rate with other productivity elements depended on the
inter-row width. In particular, in the treatments with the
inter-row width of 35 cm a seed sowing rate had a weak
direct connection with the biological grain yield capac-
ity of the lateral stems of both hybrids (=-0.44-0.48),
whereas in the treatments with the inter-row width of
70 c¢cm this connection was weak (=-0.05-0.16). In the
treatments with the inter-row width of 35 cm an average
reverse connection (=-0.36-0.47), (=-0.36-0.47) was
recorded between a seed sowing rate and panicle grain-
iness of the lateral stem system of both hybrids, whereas in
the treatments with the inter-row width of 70 cm there
was a strong reverse connection (~=-0.71-0.75).

CONCLUSIONS

The results of this study allow drawing the following
conclusions: among the treatments of the inter-row
width under study, the preference is given to the nar-
rowest one - 35 cm. A higher biological yield capac-
ity of the main stem system on these inter-rows was
formed due to a larger number of grains in the panicle,
as the mass of 1,000 grains did not in fact change. A
higher grain yield capacity of both sorghum hybrids in

Davydenko et al.

the treatments with the inter-row width of 35 cm was
formed both due to a larger number of lateral panicles
per area unit and to their higher graininess; the total
biological grain yield capacity was the highest in the
treatments with the inter-row width of 35 cm and a
seed sowing rate of 220 thous. pcs/ha. By the years, on
average, in the case of hybrids Svat and Flagg it was
5.96 and 7.46 t/ha, respectively. At the same time, ac-
cording to the statistical analysis, it did not differ much
from the treatment with a seed sowing rate 180 thous.
pcs/ha. Based on this, it is inexpedient to increase a
seed sowing rate to 220 thous. pcs/ha. Moreover, the
research was carried out in favourable weather condi-
tions which are rare for the area under study. And with
moisture deficit, a seed sowing rate is to be set at a
lower level of an optimal range, hybrid Flagg developed
the highest panicle productivity of the main and later-
al stem system. Grain mass from panicle of the main
and lateral stems was 45.1 and 39.0 g, respectively, for
hybrid Svat these indicators were 39.5 and 31.1 g. The
higher productivity of sorghum panicles of hybrid Flagg
was formed due to a much larger mass of 1,000 grains
(by 35-40%), while the number of grains in the pani-
cles of both stem systems was higher in sorghum hy-
brid Svat. Sorghum hybrid Flagg had a higher biological
grain yield capacity of both stem systems - 5.87 t/ha as
compared with that of early-ripening hybrid Svat which
amounted to 4.75 t/ha. However, these hybrids are of a
different morphotype, and they belong to different rip-
ening groups. Svat is an early-ripening hybrid; having
many advantages, it presents certain interest for the
production.
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EneMeHTU NpoayKTUBHOCTI POC/IMH Ta 6iosnioriuHa Bpo)XaMHIicTb 3epHa ri6puais
COpro 3epHOBOIO 3aJ/Ie)XKHO BiA LUMPUHU MDKpPSaAb Ta HOPMU BUCIBY HaciHHA

Cranicnae HOpiiiosuu JaenaeHko?, Aptyp OnekcaHapoeuy Poxkos?,
JNleca MuxaiinisHa Kapnyk?,Cepriit IBaHoBuu Monoe*, BaneHTuH IropeBuy Muxaitnun*

1Nlep>xaBHMI BIOTEXHONOTIYHMI YHIBEPCUTET
61002, Byn. AnueBcbkux, 44, M. Xapkis, YKpaiHa

2binouepkiBCbKMI HaLLiOHANIbHUI arpapHUi YHIBEPCUTET
09110, nn. CobopHa, 8/1., M. 6ina Llepkea, YkpaiHa

3lHcTUTYT pocnnHHMUTBA iM. B.4. FOpeBa HAAH
61000, Byn. l[epois XapkoBa, 142, M. XapkiB, YkpaiHa

*IHCTUTYT OBOYiIBHMLTBA i 6awTaHHMUTBA HAAH
62478, Byn. IHCTUTYTCBKA, 1, €. CenekuiliHe, XapkiBcbka 061., YkpaiHa

AHotauis. Copro € 0aHI€t0 3 HAMBINbLL BAXXTMBUX MPOJOBOLYUX, KOPMOBUX T EHEPIrETUUHMX KYNbTYp B CBITi. KynbTypa €
CTiViKOIO O CTPECOBMX YMHHMKIB, 0c0b6nMBO aediumTy Bonorw. Lis 6ionoriyHa ocobnmsictb Lo3BONSE HOMY HOpMYBaTH
BMCOKi Ta CTabiNbHi BpoXai 3epHa B yMoBax AediuuTy BONOrK i BUCOKOI TeMnepaTypu. COpro 3epHOBE Ma€ 3HaYHY
nepeary3a psaoM disionoriyHmx,6ionoriyHnX,BpOXKaNHUX 03HAK MOPIBHAHO 3 iHLIMMM KYNbTYpaMK,ane MOCiBHI NAOLL
B YKpaiHi nig HUM 3anuwatoTbcs obMexeHnMu. OCHOBHOK NPUYMHOK LibOr0o €, Hacamnepes, BiCYTHICTb COPTOBUX
TEXHOJONi/ AOro BUPOLLYBAHHSA 3 YAO0CKOHANEHUMU efleMeHTaMu. A TOMY BUBYEHHS KOMMIEKCHOTO BMJIMBY HOPMU
BMCiBY HACiHHA Ta WUMPUHU MDKXPAAb HA POPMYBAHHS eNeMeHTIB NPOAYKTUBHOCTI € Hapa3i akTyanbHUM HanpsMOM
pocnimxeHb. OCHOBHOK MeTOH L0CNiAXeHb 6YN0 BUBYEHHS BMNMBY KOMMIEKCY YUHHUKIB: LUMPUHU MiXKPSLb, HOPMU
BMCiBY HAaCiHHS Ha NPOAYKTMBHICTb Ta 6ionoriyHy BpoxarHicTb 3epHa. JocnimkeHHs nposoamnu npotarom 2019-2021 pp.
Ha 6a3i @I «[toHic» KpeMiHcbkoro paioHy JlyraHcbkoi obnacti. Cxema gocnify: wupuHa Mixkpaab — 35,45 i 70 cm,
riopnan — Cear i ®narr, Hopmu Buciy - 100 tmc. wr./ra, 140, 180 i 220 tvc. wr./ra. [i6pupa copro 3epHoBoro ®narr
chopMyBaB BULLY NPOAYKTUBHICTb BOMOTI rOSI0BHOI i BiYHOT cncTem cTeben. Maca 3epHa 3 BOMOTI FONOBHMUX i BiUHMX
cteben y Hboro ctaHoBuna 45,1 39,0 reignosigHo,Toai ak y ribpuaa Ceat- 39,51 31,1 r.Buwa npofyKTMBHICTb BONOTEN
riopuay ®narr dopmMyBanacs 3a paxyHok 3Ha4yHo Buwoi Mmacu 1000 3epeH (Ha 35-40 %), npu LbOMY KinbKicTb 3epeH
y BOoTi 060x cuctem cteben Ginblwoto byna B ribpmuay copro Ceat. bionoriyHa BpoXalHicTb 3epHa 060X cucTeM
cTeben BuLLot Byna Takox y ribpuay copro ®narr - 5,87 1/ra, npotv 4,75 T/ra - y paHHbocTurnoro ribpuaa Ceat

KniouoBi cnoBa: KifbKiCTb BONOTEN, FONI0BHI cTe6n1a, 6iuHi cTebna, 03epHeHicTb BonoTi, Maca 1000 3epeH, kopenauiiHui
3B'30K
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