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DYNAMICS OF HEIGHT AND DENSITY INDICATORS FORMATION OF PLANTS IN THE
STUDIED SOYBEAN VARIETIES DEPENDING ON PRE-SOWING TREATMENT OF SEEDS
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The results of the research on the study of pre-sowing treatment of soybean seeds with biostimulant and

bioinoculant in the experimental field of Vinnytsia National Agrarian University are presented. Peculiarities of
phenological development of the studied soybean varieties are established. Peculiarities of formation of one of the
most important components of soybean crop formation formation - plant density at the time of germination and
their survival, the number of plants per unit area before harvesting are analyzed.

According to the results of research conducted at the experimental sites, the effect of seed treatment with
biostimulant and bioinoculant on field germination, density and survival of plants of the studied soybean varicties
was revealed. It is established that on average for 2019-2020, depending on the action of intensification factors,
the field germination of soybeans also changed, which influenced the formation of the plant density indicator for
the period of full germination. As a result of the conducted researches, the influence of seed treatment with micro-
elements and strain of nitrogen-fixing bacteria on the dynamics of plant height formation of soybean varicties was

also revealed.

Keywords: variety, biostimulator, bioinoculant, plant preservation factor, plant height.

The problem formulation. Field germination of
seeds - the main indicator of seedling quality - is a per-
centage of the number of sown similar seeds [1]. Ac-
cording to scientists [8], obtaining friendly and full
seedlings of optimal density is the key to obtaining a
high yield. According to research [10], reducing the
field germination of seeds by 1% reduces the yield of
spring cereals by 1-2%, winter wheat by 1-1.5%; field
germination of seeds is usually: in cereals - 60-65, leg-
umes - 70-75, sugar beets - 45-60, perennial grasses -
30-40, flax and hemp - 70-75%, which leads to signifi-
cant yield losses. The height of the plant, its lodging
and the height of attachment of the lower beans are one
of the main features of soybeans, which determine its
suitability for full mechanized cultivation from sowing
to harvesting. The height of plants varies depending on

the variety, year of cultivation, soil and climatic condi-
tions and agronomic techniques used [13].

Due to the height of the plants, the number of pro-
ductive nodes may increase (varieties with incomplete
type of growth are indeterminate), but this feature is un-
desirable due to shading of the lower tiers, while reduc-
ing the inflow of solar insolation to the plant. In the fu-
ture there is a struggle for assimilators between the veg-
etative mass of the plant and the generative, where the
first indicator falls. This feature is inherent in the old
varieties and varieties that are grown under irrigation in
conditions of sufficient heat supply [11, 14].

Analysis of recent research and publications. A
significant volume of publications is devoted to the
problems of selection, cultivation and processing of
soybeans and the use of growth regulating and stimu-
lating drugs [1-5, 7, 9]. Seed treatment with plant
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growth regulators stimulates the process of their germi-
nation, increases germination and significantly acceler-
ates the growth and development of plants [6]. Plant
growth regulators create a certain microbiological and
biochemical environment around the sown seeds, stim-
ulate the growth of seedlings, increase the resistance of
seedlings to diseases, adverse environmental condi-
tions, increase the activity of beneficial microflora in
the soil [6, 9]. Other indicators of the yield structure of
soybean plants also significantly depend on varictal
characteristics [4]. Soybeans are quite sensitive to both
direct action and aftereffects of fertilizers. It is possible
to grow a high yield only if its need for fertilizers is
fully met. Nitrogen is of particular importance for soy-
beans [5].

The high cost of nitrogen fertilizer production has
led to the interest of farmers in biological nitrogen [6].
Symbiotic nitrogen fixation is an economically attrac-
tive and environmentally safe means of reducing the
use of mineral nitrogen fertilizers in agricultural pro-
duction [7]. Due to biological nitrogen fixation, soy-
bean satisfies its need for nitrogen by 25-75% depend-
ing on growing conditions [8]. It is due to biological
nitrogen fixation that the application of mineral nitro-
gen fertilizers under soybeans is ineffective [9]. In ad-
dition, nitrate nitrogen introduced into the soil is one of
the main inhibitors of the symbiosis of nodule bacteria
and soybeans [10, 12].

Presentation of the main research material. The
indicator of plant density at the time of germination and
their survival, the number of plants per unit area before
harvesting is one of the most important components of
soybean yield formation.

According to the results of research conducted at
the experimental sites, the effect of seed treatment with
a biostimulator and bioinoculant on field germination,
density and survival of plants of the studied soybean
cultivars was revealed. It was found that on average in
2019-2020, depending on the action of intensification
factors, the field germination of soybeans also changed,
in the Monada variety from 83.9 to 87.6% and in the
Madison variety from 89.4 to 91.6%, which influenced
the formation of the plant density indicator for the pe-
riod of full germination of Monad variety - 50.8-52.9
pes / m? and Madison variety - 54.1-55.4 pcs / m?.

The seed germination rate in the Monada variety
increased to 87.6%, and in the Madison variety - up to
91.6%, while the plant density was formed at the level
of 52.9 and 55.4 pcs / m?, respectively. Seed treatment
in combination with the use of mineral fertilizers to
some extent reduces the suppressive effect of mineral
fertilizers and provides increased field germination of
soybean plants. This phenomenon is due to the activa-
tion of physiological and biochemical processes in
seeds and seedlings of soybeans due to inoculation of
seeds with a strain of nodule bacteria in the bioinocu-
lant and treatment with trace elements (table 1).

Table 1.

Dynamics of plant density of the studied soybean varieties during the growing season depending on the pre-
sowing treatment of seeds 2019 — 2020
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Monada
Without processing (control) 52,0 86,1 36,8 70,0
Stimpo (25 mg /1) 52,6 86,9 382 75.8
Rhizolin 21/ 1) 50,8 83,9 37.5 71,9
Stimpo(25 mg / t) + Rizoline (2 1/ t) 52,9 87.6 417 30,8
Madison

Without processing (control) 541 89.4 37.6 63.2
Stimpo (25 mg /1) 54,9 90,9 37.6 69,7
Rhizolin 21/ 1) 54,2 89.6 37.4 683
Stimpo(25 mg / t) + Rizoline (2 1/ t) 55.4 91,6 416 78.6

The decrease in soybean plant density was associ-
ated with vegetation conditions that were characteristic
throughout the period of plant growth and develop-
ment. The main reason for the decrease in the number

of plants per unit area is that they are damaged by dis-
eases, pests, exposed to adverse weather conditions,
herbicides and mechanical damage caused by agro-
nomic measures during the growing season. At the time
of harvest, the stocking density of soybean plants of the
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Monad variety was 36.8-41.7 units / m?, and the Madi-
son variety - 37.4 - 41.6 units / m?.

Seed treatment with Rhizolin bioinoculant and
Stimpo biostimulator had a positive effect on plant sur-
vival. The plant survival rate in Monada and Madison
was highest (80.8% and 78.6%) in the variants of the
experiment where seeds were treated with Rhinoline bi-
oinoculant in combination with Stimpo biostimulator,
where the number of plants at harvest was 41.7 and 41.6
pes / m?,

As a result of research, to determine the impact of
seed treatment with trace elements and a strain of nitro-
gen-fixing bacteria on the dynamics of plant height for-
mation of soybean varieties, it was determined that on
average in 2019-2020, the studied factors positively af-
fected the growth of soybean plants in height. The low-
est height of the soybean plant varicties Monada - 54.0
c¢m, Madison - 52.1 cm in the budding phase was in the
control version (table 2).

Table 2.
Influence of pre-sowing seed treatment on the dynamics of plant height formation of soybean varieties, cm 2019
- 2020
Pre-sowing sced treatment plant budding flowering phase | phase of filling
phase of plants beans
Monada
Without processing (control) 54,0 73.1 103,3
Stimpo (25 mg /1) 59,9 81,8 114,0
Rhizolin (21/1) 57.8 80,5 110.5
Stimpo(25 mg / t) + Rizoline (21/1) 62,3 83,4 117,3
Madison
Without processing (control) 52,1 74.4 110,5
Stimpo (25 mg /1) 59,0 83,5 123,6
Rhizolin (21/1) 56,0 81,0 120.4
Stimpo(25 mg / t) + Rizoline (21/1) 60,0 84.6 125.8

The height of plants increased in the Monada va-
riety - by 7.1-15.6% and the Madison variety - by 7.6-
15.4% in the variants where the seeds were treated with
the bioinoculant Rizoline and the bioregulator of
growth Stimpo.

The use of modern preparations for seed treatment
provides the best conditions for plant growth. It should
be noted that inoculation of seeds with Rhizoline
helped to increase the height in Monada - by 7.1% and
in Madison - by 7.6%.

The increase in plant height from the use of the
drug Stimpo was respectively 15.6%; and 13.5%. When
the treatment of seeds with bioinoculant and bioregula-
tor of growth was combined, the growth rates were the
highest, amounting to 15.6% in the Monada variety;
Madison - by 15.4%. It was found that the most inten-
sive growth of the main stem took place in the period
from budding to the beginning of mass flowering, as
evidenced by observations of the dynamics of growth
and development of plants of the studied soybean vari-
etics. The increase in height during this period in the
Monad variety was -11.7-22.7 cm and the medium-
early Madison variety -13.5-24.9 cm. up to 83.4 cm and
in the Madison variety - from 74.4 to 84.6 cm.

The highest indicator of plant height in soybean
varieties was recorded in the phase of filling beans, al-
most until the end of the growing season the growth of
the main stem did not occur. The lowest values of plant
height were observed in the control (103.3 cm in the
variety Monada and 110.5 cm in the variety Madison).

The best options in the experimental scheme were
those where the seeds were treated with the bioregula-
tor of growth Stimpo alone and in combination with the
bioinoculant Rizoline. The increments from the com-
bined seed treatment reached 15.3 cm in the Monada

variety and 14.0 cm in the Madison variety compared
to the untreated varieties. The maximum height of
plants was formed in the phase of filling beans with
joint treatment of seeds with bioinoculant and bioregu-
lator of growth in the variety Madison - 125.8 cm and
in the variety Monada 117.3 cm.

Conclusion. In the study of soybean varieties
grown in the experimental field of VNAU, it was found
that the treatment of seeds with bioinoculant Rizoline
and biostimulator Stimpo had a positive effect on plant
survival. The plant survival rate of Monada and Madi-
son was highest (80.8% and 78.6%) in the variants of
the experiment where the seeds were treated with Rizo-
line bioinoculant in combination with Stimpo biostim-
ulator, where the number of plants at harvest was 41.7
and 41.6 pcs / m? respectively. Also, in the studied va-
rieties, the maximum plant height was formed in the
phase of filling beans with joint treatment of seeds with
bioinoculant and bioregulator of growth.
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