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INTRODUCTION

A typical feature of modern domestic agricul-
tural production in all agrarian zones without ex-
ception, and in particular in the southern Steppe, 
is a significant imbalance of field agrocenoses, 
which is determined by the ever-increasing ex-
pansion of highly marginal crops in them, which, 
unfortunately, are quite infrequently defined at 
the same time as economic attractiveness, so 
and ecological tolerance regarding the preserva-
tion and increase of existing biodiversity [Blysh-
chyk et al., 1998; Zhuykov and Zhuykova, 2006; 

Bazaluk et al., 2022; Lavrenko and Lavrenko, 
2022]. If we focus on the group of technical oil-
seed crops, which are typical for the crop rotation 
of the Steppe, then over the last decade and a half, 
it is represented in the agro-climatic zone almost 
exclusively by two crops - sunflower and winter 
rapeseed, and only in farms with irrigation, we 
can add to this list soy [Ivanyshyn et al., 2016; 
Gadzalo et al., 2020; Zhenchenko, 2013; Lykho-
vyd et al., 2020; Zhuykov et al., 2020].

Due to the socio-political and economic situ-
ation in the country, almost the only effective 
measure that will allow to improve the situation 
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ABSTRACT
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in domestic crop rotations in a certain way, is to 
relieve the acuteness of the problem, which is 
increasingly mentioned by domestic scientists, 
namely the shortage of satisfactory and optimal 
precursors for winter wheat, to expand the nomen-
clature of such crops of field agrocenoses, which 
at the same time with high indicators of economic 
efficiency of production would have soil-improv-
ing properties and high technology of the cultiva-
tion process, we see the involvement of Sarepta 
mustard in field crop rotations [Borisonik, 1988; 
Lykhovyd et al., 2022; Zhuikov et al., 2022].

The excellent qualities of its predecessor, high 
ecological plasticity and technology of cultiva-
tion, and relative unpretentiousness to abiotic fac-
tors of life of this culture have long been known. 
According to some indicators (for example, cold 
resistance and drought resistance), it is a certain 
“benchmark” among spring oil crops. It has long 
found its fans among domestic and foreign farm-
ers, but even today there is a certain bias towards 
blue mustard [Klishchenko, 2009]. Mustard 
should be sown in continuous rows with a row 
spacing of 12–15 cm, and the optimal rate of seed 
sowing should be 1.8–2.0 million similar seeds 
per 1 ha [Chekhov and Zhernova, 2009]. Devia-
tion from the optimal sowing density in one direc-
tion or another significantly reduces seed yield.

Research conducted in the conditions of the 
southern Steppe of Ukraine, about the study of 
sowing methods and sowing norms of Sarepta 
mustard of the Svitlana variety, makes it possible 
to assert that the specified technological factors 
significantly affect the growth, development, and 
productive characteristics of Sarepta mustard 
[Zhernova, 2012]. The maximum level of yield 
of 1.56 t/ha and the collection of oil per unit of 
sowing area (0.527 t) were noted for the variant of 
the row method of sowing the width of the rows 
of 15 cm and the sowing rate of 2.0 million units. 
similar seeds per 1 ha.

As practical experience shows, the delay in 
the timing of sowing causes a decrease in the 
yield level by 15–20%, and the optimal sow-
ing rate is 1.2–1.5 million units/ha for the row 
method of sowing and 0.8-1.0 million pcs./ha – 
for row widths of 30 cm or more [Zhuykov and 
Zhuykova, 2006]. The row method of sowing 
is practiced on relatively few weeded massifs, 
where in the fall or early spring, a complex of 
tillage operations was implemented qualitatively 
before the start of sowing. At the same time, in 
seed crops, it is desirable to sow in wide rows, 

giving preference to the width of the rows be-
tween 45–70 cm [Zhuykov, 2012]. The depth of 
sowing should depend on the type of soil and the 
humidity of its upper layer. During the early sow-
ing period, the seeds of the culture should not be 
wrapped deeper than 3–4 cm, as an exception – 
due to the loss of moisture in the upper sowing 
horizon, the depth can be increased to 5 cm on 
heavy soils and even 7 cm – on sandy ones. After 
sowing, it is mandatory to roll the surface of the 
field or harrow it with trailing harrows if the soil 
is excessively wet [Zhuykov, 2013]. In any case, 
only varietal seeds of reproduction I, which meet 
the requirements of the state standard according 
to the sowing conditions, are involved in sow-
ing. The timing of mustard sowing remains one 
of the most important elements of its cultivation 
technology in any agricultural zone. Thus, in the 
conditions of the southern Steppe of Ukraine, the 
maximum yield of Sarepta mustard seeds is en-
sured by sowing in the spring period, earlier or at 
the same time as spring crops. At the same time, 
the sowing rate should be increased by 5–10%.

The advantages of the very early sowing pe-
riod of Sarepta mustard include the following: a 
sufficiently moistened sowing horizon of the soil 
and moderate air temperatures contribute to the 
formation of vegetative above-ground and root 
mass; the maximum competitive ability of the 
culture about weeds; as a culture of long daylight, 
Sarepta mustard, when sown in late spring, grows 
rapidly, which negatively affects its productivity; 
early sowing times minimize the harmful effects of 
crop seedling pests, primarily cabbage whiteflies 
[Beese, 1989]. The best way to sow mustard is a 
regular row with a row width of 15 cm, for which 
the seed wrapping depth is 2–4 cm, depending on 
soil moisture and its mechanical composition. The 
seed sowing rate should be in the range of 1.6–2.2 
million units/ha; for the most accurate observance 
of the rate, seed drills with electronic control over 
the operation of sowing devices should be used 
[Shcherbakov et al., 2001].

As a rule, in Ukraine, the following algorithm 
for the preparation and sowing of gray mustard 
is standard: it is allowed to use conditioned vari-
etal reproduction or elite seeds with indicators of 
laboratory germination of at least 85% and purity 
of 96%; on relatively little weedy areas, sowing is 
carried out immediately after pre-sowing cultiva-
tion, on weedy massifs – after 1.5–2 weeks from 
the beginning of spring field work and after addi-
tional intermediate cultivation [Zhernova, 2012].
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At the same time, almost diametrically, other 
scientists declare other criteria for building a seed 
block of mustard technology [Shcherbakov et al., 
2001]. According to their authoritative opinion, in 
the conditions of southern Ukraine, it is permis-
sible to sow mustard at a time significantly later 
than the traditional time, namely at the same time 
as corn and sunflower, when the soil at the depth 
of seed wrapping will have a temperature of 10–
14 °С, and the sowing rate should be reduced to 
6–8 kg/ha. The main criterion for sowing depth in 
this case is soil moisture: in the early periods, the 
optimal depth is 3–4 cm, and in the late – 8–9 cm.

It was established that during the early sow-
ing period, seed yield was 0.57–0.88 t/ha higher, 
depending on the crop variety. During the years 
of research, the highest yield of mustard was not-
ed in the variants in which sowing was carried 
out with a seeding rate of 1.5–2.0 million units/
ha [Kozina and Sendetskyi, 2017; Kozina, 2012].

They are contradicted by the results of re-
search [Blyshchyk et al., 1998], which emphasiz-
es that during the early sowing period, the highest 
level of mustard seed productivity of 12.5 tons/
ha was noted for the variant of the row method 
of sowing and the seed sowing rate of 2.0 million 
pieces/ha. The reduction of the sowing rate to 1.5 
million/ha, as well as its increase to 2.5 million/
ha, led to its decrease to 11.5 and 8.4 t/ha, respec-
tively. During the late sowing period, the yield 
of mustard was significantly lower and, parallel 
to the increase in the sowing rate from 1.5 to 2.5 
million/ha, did not change significantly, being in 
the range of 7.2–7.5 t/ha.

Kulina E.N [1975] believes that with the row 
method of sowing with a row spacing of 15 cm, 
a decrease in the rate of sowing seeds from 3.0 to 
1.0 million pieces/ha leads to an increase in yield 
by 10–14%. In the case of giving preference to 
the seed sowing rate of 2.0 million/ha, one should 
choose the wide-row method of sowing with a 
row spacing of 30 cm, which also provides an ad-
ditional yield of up to 1.8 t/ha or 14% compared 
to the row method and the rate of 3.0 million/
ha If we take into account the indicator M1000, the 
best is the wide-row method of sowing with a row 
spacing of 45 cm, which on average over the years 
of research provided an increase of 3 t/ha or 25% 
compared to the control option. The further in-
crease in the width of the rows to 70 cm, although 
it facilitated the subsequent mechanical care of the 
crops, did not have a significant effect on the seed 
productivity of the crop. The author considers the 

application of the wide-row method of sowing as 
the prerogative of exclusively seed plots, where 
he allows to increase the yield of the seed fraction 
from 76.6 to 84.8% with a maximum indicator of 
M1000 [Kulina, 1975].

A wide range of research on the technology 
of growing gray mustard is traditionally carried 
out by scientists from the country of origin of the 
culture – India. The influence of plant stand den-
sity on the yield and quality indicators of seeds 
was studied in the experiment, where the sowing 
scheme was represented by options of 30 × 20 and 
50 × 20 cm (0.17 and 0.10 million units/ha, re-
spectively). In the second variant, a significantly 
larger number of fruit branches on one plant was 
noted (6.2 and 6.9 pcs., respectively); the number 
of pods (254–301 pcs.); a total weight of seeds 
from 1 plant (5.7–4.2 g), seed yield (0.71 and 0.94 
t/ha) [Gare, 1996].

Scientists in Pantnagar determined the influ-
ence of sowing dates and stand density on the 
yield and quality of Sarepta mustard seeds: the 
density of agrocenosis was represented by op-
tions of 232, 148, and 111 thousand plants per 1 
ha. The maximum seed oil content (33.6%) and 
its yield (18.2 t/ha) were 232,000 during the early 
sowing period, and the delay in sowing and the 
reduction of the sowing rate led to a decrease in 
seed yield and oil content to 1.68 t/ha and 37.7%, 
respectively [185]. According to other data, the 
wide-row method of sowing (45 cm) and the sow-
ing rate of 1.0 million units/ha is better than the row 
method, which is advisable to use on well-prepared 
and clean fields: the increase is often 23–25%. With 
the row method of sowing, the sowing rate should 
be 1.5–2.0 million/ha, in areas with sufficient 
moisture and provision of mineral nutrition ele-
ments – up to 3.0 million/ha [Sass, 1985].

Scientists of the Agricultural University in 
Dapoli (India) [Chavan et al., 1989] studied the 
sowing rates of Sarepta mustard of 150, 220, 
and 300,000 plants per 1 ha and options for row 
widths of 22.5, 30, and 45 cm. Over the years of 
research, the optimal rate of 150,000 pieces/ha 
with a row spacing of 22.5 cm. At the same time, 
according to the results obtained by German re-
searchers, the optimum sowing rate for Sarepta 
mustard is recognized as a weight rate of 4 kg/ha 
(6 kg/ha for late sowing periods) and a row spac-
ing of 13–25 cm, while reducing the distance be-
tween the rows of the latter significantly increases 
productivity. A similar rate of seeding is optimal 
for the narrow-row sowing method – this option 
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yields 1.87 t/ha of seeds with an essential oil con-
tent of 1.16–1.39% [Chanhan et al., 1987].

About the most basic agricultural techniques 
for caring for crops, all researchers, without ex-
ception, agree that the most “bottleneck” of the 
Sarepta mustard cultivation technology is the 
protection of its seedlings from damage by cab-
bage flea beetles (Phyllotreta cruciferae) and the 
maximum strengthening of the competitive prop-
erties of crop plants about weeds, which becomes 
particularly relevant at the initial stages of growth 
and development [Stankevich and Pavlenko, 
2016]. The vast majority of experts declare the 
use of synthetic herbicides included in the “List 
of drugs allowed in Ukraine” as the most effective 
way to control weeds in mustard crops [Stankev-
ich and Pavlenko, 2016]. Conventionally, they 
can be divided into two production groups: soil, 
used for sowing or before the appearance of crop 
seedlings on the surface of the soil (Dual Gold, 
96% k.e., Triflurex, 480 k.e.), and insurance or se-
lective, which allow the application already dur-
ing the vegetation period of the crop (Butyzan, 
40% k.e., Select 120, k.e., Naraps, 38%, Galera, 
48%, Lontrel Gold, 38%).

To protect seedlings and seedlings from soil-
dwelling pests, seeds are treated with the insec-
ticide Oftanol T, 50% z.p. before sowing. (40 
kg/t), Chinook, 20% d.c.s. (20 l/t), Khinufur, 
40% (18 l/t), Cruiser, 60% (8–10 l/t), Komandor, 
32% (6–8 l/t) and other systemic contact-system 
preparations that can protect seedlings and seed-
lings of culture during the first 2–3 weeks [Sekun 
et al., 2008]. As an element of the biologicaliza-
tion of Sarepta mustard cultivation technology, 
the positive practice of weed control in crop 
sowing should be perceived not through the use 
of herbicides, but with the help of mechanical 
methods of protection. This especially applies to 
post-emergence harrowing with light-toothed or 
trailing harrows [Kartamysheva, 2006]. Carrying 
out this agro-practice before the “rosette” phase 
allows you to destroy 75–85% of the young seed-
lings and seedlings of weeds and to form the op-
timal density of the plant stand. This procedure 
should be carried out in dry, sunny weather in the 
afternoon when the turgor of mustard plants is 
minimal, and at a speed of movement of the unit 
no more than 5–6 km/h. [Kyforuk et al., 2011]. 
By the time the rows are closed in the mustard 
crop, it is realistic to carry out 1–2 mechanized 
inter-row treatments for sowing the crop in a 
wide-row method [Klishchenko, 2009].

Mustard plants compete relatively weakly 
with weeds at the initial stages of the “ladder-
rosette” development, that is before the rows are 
closed. With the row method of sowing, the clo-
sure occurs much earlier, the same practice shows 
that the use of herbicides is not mandatory for the 
continuous row method of sowing, but with the 
wide-row method and row spacings of 30–45 cm 
(and even more so 60–70 cm), as well as for in 
late and intermediate crops, their use is almost 
mandatory [Lisovyi, 1999].

Scientists believe that harmful biotic fac-
tors can reduce crop yields by 30–50% or more. 
When sowing poisoned seeds in the first half of 
the growing season, the culture is almost exclu-
sively damaged by weeds: during the specified 
period, mustard grows more slowly than early 
spring, rhizome, and rhizome species. Therefore, 
it is necessary to use an integrated protection 
system based on preventive, agrotechnical, and, 
if necessary, chemical measures [Kyforuk et al., 
2011]. It should be taken into account that ele-
ments of chemical protection are appropriate and 
economically justified only at excessive levels of 
weediness. Preference should be given to prepa-
rations based on such active substances as cloma-
zon, metazachlor (up to three days after sowing), 
and trifluralin (before sowing with mandatory soil 
wrapping) [Ivantsova, 2004].

The use of auxiliary substances (for example, 
adhesives) is very relevant for crops of the Cab-
bage family, which have the peculiarity of not 
being sufficiently wetted by working solutions of 
pesticides due to a wax coating on the surface of 
the leaves and stems. Such compounds cause a 
decrease in surface tension in aqueous solutions, 
ensuring complete wetting of the treated surface, 
as well as accelerating the penetration of drugs 
into the plant and preventing the drug film from 
being washed away by precipitation [Doberiya 
and Mehta, 1987]. Gavrilyuk et al. [2008] be-
lieves that the system of chemical protection of 
blue mustard plants should be fairly built based 
on the use of similar preparations for spring rape. 
Separately, the author notes that for the use of 
glyphosate-based preparations in the mustard 
chemical protection system, it is prohibited to 
position a batch of such seeds as food raw mate-
rials [Gavrilyuk, 2004].

Most authors agree that Sarepta mustard is 
the most ecologically plastic crop among the oil-
bearing cabbage family, however, in seasons with 
unfavorable weather conditions, and especially 
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in the period “seedlings – the beginning of stem-
ming”, when plants show insignificant average 
daily growth, professional monitoring of the phy-
tosanitary state of the crop is important to pre-
vent damage to plants by harmful biotic factors, 
which in some years can cause the death of up to 
60–90% of the population [Zhuykov, 2013]. Ac-
cording to the results of research, the share of the 
influence of the integrated system of protection 
of Sarepta mustard against a complex of harm-
ful organisms in the total value of the economi-
cally feasible yield of conditioned seeds is often 
55–65% and even more.

MATERIALS AND METHODS

The territory of the experimental field of the 
Kherson State Agrarian and Economic Univer-
sity, where the field experiment was established, 
is represented by a soil variety typical for the 
subzone of the southern Steppe – a dark-chestnut 
heart-saline medium loamy soil, the main water-
physical indicators of which include the follow-
ing: average compaction density in the meter ho-
rizon 1.35 g/cm3, the lowest moisture content is 
20.2% of the mass of absolutely dry soil, and the 
moisture content at withering is 9.3%. Relatively 
high moisture content is characteristic of the soil, 
and when it dries, it often causes the formation of 
a soil crust. After precipitation or irrigation, the 
soil of the experimental area is prone to flooding, 
and due to poor soil tillage operations, lumps, and 
depressions are formed due to a significant level 
of salinity and an unfavorable range of the ratio of 
Ca2+/Mg2+, which is only 2.3–2.7.

The results of the agrochemical analysis of the 
soil of the experimental site indicate that the re-
action type of the soil solution is weakly alkaline 
with a pH value of 7.1–7.2, and the depth of miner-
alized groundwater is 12–17 m, due to which they 
can influence the formation of water-salt mode of 
1.5–2.0 m layer, where active moisture exchange 
takes place in the “soil – air – plant” system. For 
the arable layer of the soil of the experimental 
field, the following values of the main agrochemi-
cal indicators were determined in the laboratory: 
the depth of the humus horizon is 43–46 cm, the 
content of humus is 2.15%, the amount of ab-
sorbed bases is 278–296 mg/kg, the total forms 
of nitrogen, phosphorus, and potassium are re-
spectively 0.13, 1.66 and 3.3%. It should be noted 
that, on average, over the years of field research, 

the soil of the research area at the time of sowing 
Sarepta mustard was characterized by a low con-
tent of easily hydrolyzed nitrate nitrogen in the top 
layer – 19.8 mg/kg, a high content of mobile phos-
phorus – 66.4 mg/kg and excessive exchangeable 
potassium – 179.4 mg/kg of soil. The analysis of 
the agronomic seasons, during which the disserta-
tion research was carried out, makes it possible to 
conclude that according to the most fundamental 
final indicator, which characterizes the weather 
and climate conditions for crop cultivation (hy-
drothermal coefficient), they had the following 
characteristics: 2021 – moderately humid year; 
2022 is a dry year; 2023 is a middle year.

The goal was realized by setting up a two-fac-
tor field experiment and carrying out a complex 
of observations and laboratory studies. Factor A 
(culture cultivation technology) was represented 
by variants of the traditional zonal mustard culti-
vation technology; biologized technology (rejec-
tion of mineral fertilizers and their replacement 
with organic preparations) and organic (replace-
ment of mineral fertilizers and synthetic pesti-
cides with organic preparations). Factor B repre-
sented different rates of crop sowing (from 2.0 to 
3.0 million pieces of similar seeds per 1 ha with 
an interval of 0.5 million). The Prima mustard 
variety was sown in the experiment. The repeti-
tion of the experiment is fourfold, the total area 
of the experimental plot is 0.9 ha, the total area 
of the plot of the first order is 250 m2, and the ac-
counting area is 200 m2. Plots in the experiment 
were placed using the method of split plots with 
partial randomization. Plant height was studied 
with a ruler on 10 typical plants in each replicate. 
The area of the leaf surface of the culture was de-
termined by the cuttings method. To determine 
the structure of the crop and chemical analysis of 
mustard seeds, two model sheaves were selected 
from each variant of the experiment, which in-
cluded plants typical for the variant, and which 
were dried to an air-dry state. To determine the 
weight of 1000 seeds, two samples of 500 seeds 
each were taken and weighed to the nearest 10.00 
mg on each variant in triplicate. Chemical analy-
sis of mustard seeds was determined in laboratory 
conditions: crude fat – by the Soxhlet method by 
extraction with dichloroethane, and essential oil 
– by the method of additional extraction with a 
selective solvent (petroleum ether). The record-
ing of the mustard seed harvest was carried out 
by the continuous harvesting method. The yield 
data of seeds resulted in standard humidity (10%) 
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and one hundred percent purity. The experimental 
data of sunflower were processed by the standard 
procedure of ANOVA within MS Excel software. 
The significance of the differences was proved for 
the reliability level of 95% (LSD05).

The agricultural technique of growing Sarep-
ta mustard in the experiment was represented by 
the following operations: the predecessor of the 
crop for all the years of research was winter bar-
ley, after harvesting, the soil was discus to a depth 
of 10–12 cm. After 10–15 days, mineral fertiliz-
ers were applied (on variants of the traditional 
cultivation technology culture) at the estimated 
rate, which averaged N72P32 over the years of re-
search. Ammonium nitrate was used as a nitrogen 
component, granulated superphosphate was used 
as a phosphorus component. Organic fertilizers 
approved for use in organic crop production were 
used on variants of biological and organic crop 
cultivation technology. After applying fertilizers 
according to the scheme of the field experiment, 
plowing was carried out to a depth of 22–24 cm, 
autumn leveling of the soil with an anti-erosion 
cultivator to a depth of 10–12 cm.

The spring work cycle was represented by 
pre-sowing cultivation to a depth of 5–6 cm and 
pre-sowing rolling of the soil with rollers. Pre-
sowing incrustation of elite seeds was carried out 
depending on the scheme of the experiment with 
synthetic or organic complex multifunctional fer-
tilizers, insecticides, and fungicides. The crop 
was sown in early spring at a soil temperature 
of 4–5 °C at the depth of seed wrapping in the 
usual row method with a row spacing of 15 cm 
to a depth of 3 cm with post-sowing soil rolling. 
The rate of sowing depended on the variant of the 
experiment and corresponded to its scheme.

Care of Sarepta mustard crops was represent-
ed by measures to control the number and harm-
fulness of pests, pathogens, and weeds in the crop 
relative to the indicator of their economic thresh-
old of harmfulness. Protection against weeds was 
realized, depending on the variant of factor A, by 
using the soil pre-emergence herbicide Triflurex 
480 and the insurance herbicide Galera® at the 
rate of application of 0.3 l/ha or using mechani-
cal methods of protection using specialized tools, 
against diseases and pests - through vegetation 
treatments with synthetic pesticides - Vantex® 
insecticide at a rate of 0.05 kg/ha; fungicide Pro-
puls® at a rate of 0.5 l/ha or biological prepara-
tions approved for use in organic farming (che-
lated microfertilizer Oracle®, fungicides Viridin®, 

and Haubsyn Forte®, insecticides Actoverm®, 
Metawhite). Insecticidal and fungicidal vegetative 
treatments of mustard plants were carried out twice 
during the growing season in the phases of “bud 
formation” and “green pod” at the rate of con-
sumption of the working fluid of 200–250 l/ha. In 
the case of a complex application, the tank mix-
ture was prepared earlier than 30 minutes before 
processing. Harvesting was carried out by the 
method of direct (single-phase) harvesting with 
the combine “Sampo – 130”.

RESULTS AND DISCUSSIONS

Research has established that the indicator of 
the average height of crop plants in the phase of 
full flowering depended both on the rate of sow-
ing and on the level of biologicalization of the 
cultivation technology. The experiment noted a 
trend according to which the height of plants sig-
nificantly decreased with an increase in the seed-
ing rate, which was observed against the back-
ground of all variants of crop cultivation technol-
ogy. Concerning the dependence of this indicator 
on the level of biologicalization of cultivation 
technology, the height of culture plants reached 
minimum values under traditional intensive cul-
tivation technology, and the replacement of min-
eral fertilizers with organic complexes led to an 
increase in height by an average of 6.1 cm, and a 
complete transition in cultivation technology to 
organic fertilizers and organic pesticides did not 
have a significant effect on this indicator (85.8 cm 
versus 87.0 cm on average) (Table 1).

The leafiness index (the mass of leaves from 
10 plants) was also characterized by a similar de-
pendence on the factors studied in the experiment: 
with an increase in the rate of sowing the crop, the 
mass of leaves on the plant decreased, and this 
indicator reached its maximum values under the 
option of biological cultivation technology (on 
average, it was 13.2 g/plant), for organic – 12.4 g, 
and for traditional – 10.5 g, respectively. Accord-
ing to the results of our research, the nature of the 
dependence of the area of the assimilation appa-
ratus of Sarepta mustard on the factors studied in 
the experiment turned out to be somewhat differ-
ent. Thus, for all variants of cultivation technol-
ogy, with an increase in the sowing rate from 2.0 
to 2.5 million seeds/ha, this indicator increased 
significantly, and with a further increase in the 
sowing rate to 3.0 million units/ha, it decreased. 
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The reduction of the leaf index with an increase 
in the sowing rate of the crop was especially rapid 
according to the variant of the traditional inten-
sive cultivation technology. On average, accord-
ing to factor B, the area of the assimilation ap-
paratus was formed at the level of 8.7 thousand 
m2 per 1 ha of sowing using intensive technology; 
for biologized – 11.2 thousand m2; for organic – 
10.5 thousand m2, which indicates more favorable 
conditions for the production process.

Concerning the indicators of the structure of 
the crop yield, we concluded that during the second 
growing season (“flowering – full seed maturity”) 
blue mustard plants continued to increase in linear 
size, although the intensity of average daily growth 
was significantly lower. The dependence of plant 
height on the factors of the experiment remained 
similar: with an increase in the sowing rate, this in-
dicator decreased (from 4.5 to 7.9 cm), and the use 

of both individual elements of biologization and 
a complete transition to organic principles of cul-
tivation led to an increase in the height of culture 
plants in comparison with traditional technology 
by 3.5–5.1 cm (Table 2).

The nature of the dependence of the remain-
ing elements of the trial sheaf of the culture on the 
studied factors was similar: an increase in the rate 
of crop sowing from 2.0 to 3.0 million seeds/ha 
led to a decrease in the number of fruit branches 
from 4.4 to 2.9 units; number of pods from 65.4 to 
31.5 pcs.; indicator M1000 from 3.5 to 3.0 g; seed 
productivity of one plant from 1.7 to 1.0 g (ac-
cording to traditional technology). According to 
the biological technology of mustard cultivation, 
the dependence was similar: with an increase in 
the sowing rate, the number of fruit branches de-
creased from 4.8 to 3.1 pcs.; the number of pods 
from 77.2 to 39.0 pcs.; the M1000 indicator from 

Table 1. The main biometric indicators of Sarepta mustard depending on the rate of sowing and the level of 
biologicalization of the growing technology in the phase of full flowering (average for 2020–2023)

Cultivation 
technology 
(factor A)

Sowing rate, million 
seeds/ha (factor B)

Height of plants, 
cm

Weight of leaves 
from 10 plants, g

Area of leaf 
apparatus, m2/ha Leaf sowing index

Traditional 
(intensive)

2.0 82.9 119.8 80784 8.1

2.5 81.5 107.0 109232 10.9

3.0 78.4 88.1 72012 7.2

Biologized

2.0 89.5 154.4 94518 9.5

2.5 88.7 131.2 124832 12.5

3.0 82.8 111.0 115606 11.5

Organic

2.0 88.4 145.6 95232 9.5

2.5 88.0 122.8 121636 12.2

3.0 80.9 104.4 99309 9.9

Table 2. Structural indicators of the Sarepta mustard harvest depending on the rate of sowing and the level of 
biologicalization of the growing technology (average for 2020–2023)

Cultivation 
technology 
(factor A)

Sowing rate, 
million seeds/ha 

(factor B)

Height of plants 
in the phase of 
full maturity, cm

Number of 
fruiting branches 
of the first order 

on the plant, 
pcs.

Number of pods 
per plant, pcs. M1000, g

Weight of seeds 
from one plant, 

g

Traditional 
(intensive)

2.0 150.5 4.4 65.4 3.5 1.7

2.5 147.0 3.0 40.7 3.3 1.4

3.0 142.4 2.9 31.5 3.0 1.0

Biologized

2.0 155.9 4.8 77.2 3.8 2.0

2.5 151.2 3.4 55.1 3.7 1.8

3.0 147.7 3.1 39.0 3.4 1.4

Organic

2.0 152.9 4.9 80.1 3.9 2.2

2.5 150.0 3.7 59.6 3.7 1.7

3.0 146.7 3.3 37.8 3.3 1.2
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3.8 to 3.4 g, and the productivity of one plant from 
2.0 to 1.4 g. The complete rejection of artificial 
fertilizers and pesticides (organic cultivation tech-
nology) against the background of an increase in 
the rate of crop sowing was characterized by a de-
crease in these indicators from 4.9 to 3.3 pcs.; from 
80.1 to 37.8 units; from 3.9 to 3.3 g and from 2.2 to 
1.2 g, respectively, which could not help but affect 
the value of the final indicator, which evaluates the 
effectiveness of one or another agricultural prac-
tice - the yield of conditioned seeds (Table 3).

The rate of 2.5 million seeds/ha was recognized 
as the most optimal seeding rate for all variants of 
the crop cultivation technology, which provided 1.19 
t/ha for the traditional technology, 1.77 t/ha for the 
biologically produced, and organic – 1.74 t/ha. On 
average, according to the B factor, the seed pro-
ductivity of the culture grown according to the 
traditional intensive technology was 0.98 t/ha, ac-
cording to the biologized technology – 1.52 t/ha, 
and according to the organic method – 1.56 t/ha, 
which indicates the promising and the expediency 
of involving in the culture cultivation technology 
both separate elements of biologization, as well as 
the complete transfer of blue mustard cultivation 
to organic principles. According to the results of 
our research, the nature of the dependence on the 
studied factors of the main quality indicators of 
the seeds of the culture, namely: the content of 
fatty and essential allyl oil in it, turned out to be 
somewhat different. If we did not find a signifi-
cant dependence between the rate of crop sowing 
and oiliness and ethereality during the two years 
of the study, then the influence of the cultivation 
technology on the formation of the specified qual-
ity indicators was significant (Table 4).

The inclusion of elements of biologization in 
the cultivation technology of the culture (replace-
ment of mineral fats with organic preparations) 
made it possible to increase the content of crude 
fat in mustard seeds from 38.6 to 39.3%, and 
the implementation of a full organic cultivation 
technology (organic fertilizers in a complex with 
organic pesticides) – up to 40.4%. This positive 
effect is explained by us, firstly, by the absence of 
the repellent effect of organic pesticides on honey 
bees during the flowering of Sarepta mustard, 
which affected the more active visitation of the 
agrocenosis by this species and the improvement 
of pollination conditions; secondly, by more fa-
vorable conditions for the synthesis of fatty oil 
at the final stages of the ontogenesis of the crop 
(primarily due to the increase in heat resistance 
and drought resistance of plants under the influ-
ence of organic preparations).

CONCLUSIONS

An increase in the crop sowing rate from 
2.0 to 3.0 million seeds/ha leads to a deteriora-
tion in the value of most biometric indicators 
(plant height, leafiness) and all indicators of the 

Table 3. The yield of conditioned seeds of Sarepta mustard depending on the sowing rate and the level of 
biologicalization of the growing technology (average for 2020–2023)

Cultivation technology (factor A) Sowing rate, million seeds/ha (factor B) Conditioned seed yield, t/ha

Traditional (intensive)

2.0 0.88

2.5 1.19

3.0 0.95

Biologized

2.0 1.49

2.5 1.77

3.0 1.29

Organic

2.0 1.41

2.5 1.74

3.0 1.52

LSD05, t/ha
Of partial differences А = 0.24; В = 0.18

Of main effects А = 0.28; В = 0.33

Table 4. The content of Sarepta mustard seeds of crude 
fat and essential allyl oil depending on the cultivation 
technology (average for 2020–2023)

Cultivation technology Essential oil, % Crude fat, %

Traditional (intensive) 1.22 38.6

Biologized 1.24 39.3

Organic 1.20 40.4
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crop structure. However, taking into account the 
discrete nature of the real number of plants pre-
served in the agrocenosis at the time of the study, 
the values of such indicators as the area of the as-
similation apparatus and the leaf index, as well as 
the yield of conditioned seeds of the culture, had 
a curvilinear relationship: with an increase in the 
sowing rate from 2.0 to 2.5 million seeds/ha grew, 
and subsequently decreased. The norm of 2.5 mil-
lion seeds per hectare is recognized as the most 
optimal seeding rate for all variants of cultivation 
technology. Also, the study noted a significant 
advantage of the biological and organic technol-
ogy of Sarepta mustard cultivation over the tra-
ditional intensive one in terms of both biometric 
and structural indicators, as well as the level of 
yield of conditioned seeds and its quality indica-
tors, first of all, the content of raw fat in the seeds.
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