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Influence potassium humate and vostok EM-1 drugs on yield and
guality of Soybean Variety Ivan Karamanov in the conditions of the
Primorskii Krai

BJIMSAHUE I'YMATA KAJIUSA U IIPEITAPATA BOCTOK OM-1 HA
YPOXKAMHOCTb 1 KAYECTBO CEMSIH COU COPTA UBAH KAPAMAHOB B
YCJOBUSAX IPUMOPCKOI'O KPASL
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Abstract

The article presents the research results of the
influence potassium humate and effective
microorganisms on soybean variety Ivan
Karamanov plants on survival, preservation,
yield, crop structure and seed quality. The results
were obtained as follows. The preservation
ability of soybean plants in the control variant
was 90%, it increased by 2% when treated with
potassium humate and it increased by 3% when
treated with VVostok EM-1. The use of potassium
humate and effective microorganisms increases
the soya leaf surface area. Treatment of soybean
plants with growth regulators during the growing
season beneficially affects the growth and
development of the root system. The length of the
main root and the mass of the root system
increases when plants are treated with potassium
humate. The number of nodules increases almost
fourfold from 7.2 in the control variant and it
increases to 27.9 in the variant with potassium
humate. The attachment height of the lower bean
increases by 2.2 cm when treating plants with
potassium humate which reduces losses during
harvesting. The productivity of a single plant
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AHHOTAIMSA
B cTaThbe MIpeICTaBICHBI pe3yabTaThl
WCCIIEIOBaHUS  BJIMSIHMS TymMaTa Kaiuig U

3 (EKTUBHBIX MHKPOOPTaHM3MOB Ha COEBbBIE
copra pacrenuii HMBana KapamanoBa Ha
BBDKMBAa€MOCTh, COXPaHHOCTb, yPOXKaHHOCTB,
CTPYKTYpPY KYJBTYp M  KaueCTBO  CEMsH.
PesynpraTel  OBUIM  TIONyYEHBI  CIIELYIOLINM
o0pazom. KoncepBaTtnBHas CIIOCOOHOCTB
pacTeHMiI COM B  KOHTPOJHHOM  BapHaHTE
cocraBmia 90%, yBemmuminace Ha 2% 1mpu
00paboTKe r'yMaToOM Kaylvs U yBeJIUumiIach Ha 3%
npu 00paboTke Boctokom OM-1. Mcnonb3oBanne
rymara Kanusi 1 3Q(QeKTHBHBIX MUKPOOPTaHU3MOB
YBEJIMYMBAET IUIONIAJb TOBEPXHOCTH COEBBIX
nucTeeB. O6paboTKa pacTeHUH COH PEryJIsITOpaMu
pocTa B TEYEHHE BETECTAIlMOHHOTO MepHojaa
OMaroTBOPHO BIIMSIET HAa POCT M pa3BUTHE
KOPHEBOH cHCTeMBI. J[iIMHa OCHOBHOTO KOPHS U
Macca KOPHEBOH CHCTEMbI YBEIMYHMBAIOTCS IPHU
obpaboTtke pacteHunit ryMaToM Kausi.
KosnuecTBO KOHKpenunii yBeqTUUMBaeTCsS MOYTH B
4eTelpe pa3a ¢ 7,2 B KOHTPOJIHHOM BapHaHTE H
yBesnmuuBaeTcs A0 27,9 B BapHaHTE C TyMaToOM
Kaiug. BricoTa mpukperuleHUsT HIDKHEH Gaconn
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increases from 4.73 g to 5.54 g when treated with
potassium humate and to 5.16 g when treated
with effective microorganisms. The yield of soya
increases by 0.44 t / ha when treated with
potassium humate compared to the control
variant which corresponds to 19.7%, and when
treated with effective microorganisms it
increases by 12.6%. Treatment of plants with
potassium humate and effective microorganisms
contributes to the production of higher quality
seeds. Laboratory seed germination without
treatment was 88.0%, it was 96.5% when treated
with potassium humate and it was 91.0 % when
treated with effective microorganisms.

Keywords: soya, potassium humate, effective
microorganisms, yield, structural indicators.

Introduction

Soya is one of the most important protein-oil
crops in modern world crop production
(Morokhovets, 2016). Soya farming in the Far
Eastern economic region plays an important role
in helping to solve the problem of protein
deficiency in human nutrition and animal feeding
(Baukova, Karpova, Krivoborod, 2018). The
process of agricultural  production s
associated with a complex of factors of a

different nature: systemic, technological,
biological, socio-economic, climatic,
reproductive, environmental (Siptits, Ganieva,

Romanenko, Evdokimova, 2019). In modern
agriculture tillage practice is of particular
importance that allows to use the resource
potential of the soil in full and provides active
reproduction of fertility over time (Sukhorukov,
Tilba, Volokh, Korotenko, 2009).

It should be noted that the climate of Primorye is
characterized by uneven distribution of
precipitation during the growing season. As a
result, the biological activity of soils, the
availability of food elements and as a
consequence of this, the yield of agricultural
crops is reduced (Koloskov, 1971). One of the
reserves for reducing the adverse impact of
abiotic environmental factors is the possibility of
using biological stimulation methods - the
application of humates and effective
microorganisms in the cultivation of soya
(Golubkina, Zamana, Tareeva, Mukhortova,
Pivovarova, 2010).

Volume 9 - Issue 31 / July 2020

yBeNMuMBaeTcsT Ha 2,2 cM mpu  00paboTke
pacTeHuil TyMaToM Kajius, YTO CHIDKAaeT IOTepU
npu yobopke. [IpoLyKTHUBHOCTE OHOTO PacTEHUS
yBenmuuBaetcs ¢ 4,73 T o 5,54 r npu o6pabotke
rymMaToM Kamumst u 1o 5,16 T mpum oOpaboTke
(G GEKTHBHEIME MHKPOOpPTaHU3MaMH. Y poxai
cou yBenmunBaeTcs Ha 0,44 1 / ra mpu oOpaboTke
TyMaToM Kajius 10 CPaBHEHHIO C KOHTPOJIBHBIM
BapMaHTOM, 4YTO cOOTBeTcTBYeT 19,7%, a mpu
00paboTke 3P PpEeKTUBHBIMU MUKPOOPTaHU3MaMH -
Ha 12,6%. O0paboTka pacTeHUI F'yMaTOM KaJlus U
3 PEeKTUBHBIMU MHUKpPOOpPTraHU3MaMHU
Croco0CcTByeT MIPOMU3BOJICTBY Gornee
KaueCTBEHHbIX CEMsH. BcXokecTh CeMsH B
mabopaTOpHBIX ~ yCIOBHAX  0e3  00paboTKm
coctasuna 88,0%, mpu 00pabOTKe TyMaToOM Kasus
- 96,5%, mpu o0pabotke 3HPHEKTUBHBIMH
Mukpoopraauzmamu - 91,0%.

KnioueBble  ciaoBa: cos, TrymaT  Kauus,
3 eKTUBHbIE MHKPOOPTaHU3MBI, YPOKAHHOCTB,
CTPYKTYPHBIE ITI0Ka3aTellu.

The introduction of humic compounds is based
on their ability to become quickly involved in the
processes of metabolism at the cellular level, to
activate and in stressful situations (drought,
temperature rise and other deviations from the
norm) to normalize biological processes and the
flow of minerals into plants, mainly nitrogen
causing plant growth improvement and vyield
enhancement (Yarchuk, 1968).

Vostok EM-1 drug is designed to vitalize the
activity of soil microflora which optimally and
comprehensively provides soybean plants with
mineral nutrition elements by processing plant
residues, organic fertilizers and soil humus, as
well as mobilizing them from soil minerals in the
right amount for plants without harm to the
environment.

The goal of research is to study the effect of
potassium humate and effective microorganisms
on the yield and quality of soybean seeds.

Based on this goal the following tasks were being
solved:

1. To study the effect of potassium humate and
effective microorganisms on the growth and
development of soybean plants;

2. To determine the effect of potassium humate
and effective microorganisms on the
development of the root system and the
activity of nodule bacteria of soybean plants;

3. To establish the influence of potassium
humate and effective microorganisms on the
structural indicators and soya grain yield,;
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4. To identify the effect of potassium humate
and effective microorganisms on seed
quality of soybean seeds.

The object of research was soybean variety lvan
Karamanov (State register of selection
achievements approved for use, 2016).

The scientific novelty and practical value of this
work consists in the fact that for the first time the
possibility of using potassium humate and
effective microorganisms in soybean variety Ivan
Karamanov in the conditions of the Experimental
Training Farm of the Primorskaya SAA is
assessed.

Research conditions and methods

Table 1.

The experimental site is located on meadow and
brown bleached soil. Meadow and brown soils
have a slightly acidic reaction of the culture
medium and a high exchange capacity. The soil
absorbing complex is rich in calcium and
magnesium. Soils are low-humus; in the Al
horizon its content is 2-3%.

The climate of the territory is monsoon. In
summer southern and south-eastern winds of the
Pacific monsoon dominate, carrying a large
amount of moisture, and in winter they carry dry
continental winds of northern directions. The
warmest month is August (+19; + 220C). The
coldest month is January (-19; -220C). The
annual precipitation is 700-800 mm.

Agrometeorological conditions of the growing season in year 2019 are presented in the table.

Temperature, °C May June July August Sep.
1 ten-day period 11,7 15,6 17,6 245 21,1
2 ten-day period 13,2 15,1 19,7 19,9 13,9
3 ten-day period 15,7 16,5 23,3 194 14,7
Average a month 13,6 15,7 20,3 21,2 16,6
Average perennial 11,2 15,7 20,0 20,8 15,0
Precipitation, mm

1 ten-day period 51 5,6 16,4 67,7 19,7
2 ten-day period 31,1 41,4 17,5 105,6 17,0
3 ten-day period 40,8 18,4 27,6 53,2 1,7
Total in month 77,0 65,4 61,9 226,5 384
Average perennial 63,0 84,0 93,0 121,0 106,0

Spring of year 2019 is early. In March the
temperature rose to + 160C and at night there was
also a positive temperature. In the third decade of
March a sharp cold snap came, snow fell, and
night temperatures fell to-160C. The first decade
of April was cold and overcast with light snow
and strong winds. The second half of April was
relatively warm and sunny. Precipitation was
almost non-existent. June was cold and rainy
with rain falling regularly every week, although
the total precipitation was less than the average
annual values for this month. The average
monthly air temperature in June also
corresponded to the long-term average of 15.7 C.
The temperature in July was higher than the
average annual values by 0.3 C and was 20.3 C.
August was also warmer, the temperature was
21.2 C, that is more than the average annual
values of this month by 0.4 C. In August a huge
amount of precipitation fell (about226.5 mm)
which exceeded the average values of this month
by 104.5 mm. The plants experienced severe
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waterlogging and were in the water for a long
time. During the period of ripening and
harvesting the conditions were most favorable.
September was characterized by an increased air
temperature of 16.6 C, which is more than the
average annual values of 1.6 C. Precipitation was
three times less than normal (table 1).

Thus, we can come to a conclusion that, in
general, the growing season of year 2019 was
unfavorable for the growth and development of
soya which had an impact on its productivity and
product quality.

The field experiment was conducted on the test
plot of the Primorskaya State Academy of
Agriculture in year 2019 on the area of 2.5
hectares. Records and observations were made
according to the Methods of State Crop Variety
Testing (Methods of State crop variety testing.
1989).
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The object of research is soybean variety lvan
Karamanov approved for application in the Far
East territory.

The technology of soybean cultivation was
generally accepted for the Primorye territory
(Redkokashina, 2016). Before sowing soybean
seeds were treated with the Fertigrain Start
biostimulator in a dose of 1-2 | / t of seeds, the
consumption of the working solution is 10 1 / t.
Soybean sowing was carried out on June 2 with
a seeding rate of 120 kg / ha in an row-crop
planting (15 cm).

The soil herbicide Bambu was introduced
immediately after sowing which does not require
embedding in the soil (ground spraying method).
The rate of consumption of the drug is 0.2 | / ha,
the working solution is 200 | / ha. The
predecessor is oats.

Experimental Scheme:

1. Control variant (without treatment).

2. Treatment with potassium  humate.
Treatment was performed once during
budding — the beginning of soybean
flowering on August 5. The rate of
consumption of 1 liter of mother liquor per
1 ha. Potassium humate (Protohumixtm)
contains 10 % of humic substances (acids)
from leonardite (naturally oxidized lignite)
+ 0.75% of potassium hydroxide + 89.25%
of water. Manufacturer is
AGROHIMMASH-ECO (Novosibirsk).

3. Treatment with Vostok EM-1 drug.
Treatment was carried out in the phase of
soybean seedlings in June.

Experimental data of the field experience were
treated according to the method of dispersion
analysis by B. A. Dospekhov (2011).

Records and observations in the experiment:

1. phenological observations

branching, budding, flowering,

formation, maturation);

harvesting and recording of grain harvest;

3. determination of biometric indicators and
crop structure (plant height, attachment

(shoots,
fruit

N
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height of the lower bean, the number of
beans per plant, the number and weight of
seeds per plant, the number of seeds in a
bean, the weight of 1000 pieces of seeds);

4. determination of the main root length and
the root system mass;

5. determination of the number and mass of
nodule bacteria;

6. determination of sowing qualities of seeds.

Soybean variety lvan Karamanov is medium-
ripened in 120-135 days depending on the
hydrothermal regime. Plants are large-stemmed,
tall up to 160 cm; slightly branching. Weight of
1000 seeds is 178-210 g. The protein content in
seeds is 35-40 %, fat content is 20-22 %. The
peculiarity of plants is the intensive growth of the
first internodes before flowering. Rapid growth
and large leaves  provide increased
competitiveness with weeds, in comparison with
other zoned varieties. The variety is responsive
to soil fertility and agrotechnical measures that
ensure crop yield.

Results and discussion

Soya is a heat-loving crop. Seeds germinate at a
temperature of 8-10°C. Taking into account these
plant requirements and the weather conditions of
year 2019, the sowing was carried out on June 2
in 2019. Conditions for germination of soybean
seeds were favorable and the loop phase was
observed 4 days later, on June 6.

On June 9 the germination phase was noted, one
could notice the appearance of cotyledon leaves
on the soil surface.

Soil moisture and optimal temperature are
sufficiently important for the plant during this
period. Then two simple primordial leaves
develop. They are located symmetrical to each
other and from the same node. All subsequent
leaves are triplicate. The triplicate leaves are
arranged only one at a node and alternately on the
stem. When 3-4 real leaves appear, the
cotyledons on the plant fall off and intensive
branching begins (Pavlova, 2015). The branching
phase of soya was marked on July 10 during
carried out experiment.
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Table 2.

Influence of potassium humate on the growth and development of soybean variety lvan Karamanov plants, year 2019

Experimental variants

Growth stage of soya

treatment)
Sprouts 9.06
Branching 10.07
Budding 5.08
Flowering 10.08
Green ripeness 26.08
Grayish-blue ripeness 15.09
Brown ripeness 1.10

Control variant (no-

Treatment potassium  Treatment

humate effective microorganisms
9.06 9.06

10.07 10.07

5.08 5.08

10.08 9.08

25.08 25.08

14.09 13.09

29.09 28.09

Then generative buds develop in the leaf axils
and the budding phase is marked from the
moment of formation of the first buds on the
plant. Budding of soybean variety Ivan
Karamanov was noted on August 5.

Maturation begins with the browning of the
lower beans and ends with the maturation of all
beans on the plant. By the end of maturation the
seeds on the entire plant become hard, they also
acquire the appropriate color of the variety, and
the leaves turn yellow and fall off. The
maturation phase is divided into green, gray and
brown ripeness. In the given experiment soya
maturation began on August 26 in the control
variant and it started a day earlier in the treated
variant. Brown ripeness in the variant without
plant treatment occurred on October 1 but when
treated with potassium humate it appeared on
September 29 and when treated with VVostok EM-
1 it occurred on September 28.

Thus, as a result of the conducted tests, it can be

concluded that treatment of soybean plants with
such drugs as potassium humate and VVostok EM-

Table 3.

1 contributes to a faster maturation phase passage
by plants and, accordingly, shortens the length of
the growing season as a whole.

The main condition for the formation of a highly
productive soybean agrocenosis is the creation of
optimal plant density which has a significant
impact on growth processes, plant height and
weight, crop structure and timing of development
phases.

Accounting records of the standing density of
soybean plants in the experimental studies were
conducted twice — the first time in the phase of
full germination and the second time just before
harvesting when the seeds are fully matured.

Agrocenosis formation analysis of soybean
varieties Ivan Karamanov showed that field
germination largely depends on the weather
conditions of the year and the biological
characteristics of the variety. Field germination
was 84-85% and did not depend on the
experimental variant in the carried out tests
(table 3).

Influence of potassium humate and Vostok EM-1 on field germination, survival and conservation of soybean variety

Ilvan Karamanov plants, 2019.

Experimental variants

Indicator

Seed application rate, pc./m? 65,0

Standing plant density after full sprouts, 550
2 ’

pc./m

Field germination, % 85

Standing plant density before harvesting, 497
2 ’

pc./m

Plant survival, % 76

Plant preservation, % 90

Control variant
(no-treatment)

Treatment potassium Treatment
humate Vostok EM-1
65,0 65,0

54,8 55,1

84 85

50,6 51,0

78 78

92 93
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The density of standing plants determined before
harvesting depends on the survival of plants.
Survival rate is the number of plants remaining at
the time of harvesting expressed as a percentage
of the germinated seeds. Analysis of the research
shows that treatment of soybean plants with
potassium humate and Vostok EM-1 during
vegetation increased the survival rate of soybean
plants by 2% compared to the control variant.
The survival rate was 78% in the treatment
variants.

Another important indicator that characterizes
the state of crops is the preservation of plants by
the end of the growing season. It shows the
number of plants remaining at harvest time
expressed as a percentage of seeds that have
sprung up. In the carried out investigations, the
preservation ability of soybean plants in the
control variant was 90%, when treated with

Table 4.

Volume 9 - Issue 31 / July 2020

potassium humate the preservation ability
increased by 2% and when treated with Vostok
EM-1 it increased by 3% (table 3). Thus,
treatment of soybean plants with organic drugs
contributes to the improvement of indicators
such as survival and persistence of plants which
ultimately affects the yield.

Characteristics of agrocenosis photosynthetic
activity of soybean variety Ivan Karamanov
depend on soil and climatic conditions and
agricultural cultivation techniques including the
application of various growth regulators.

As a result of the research conducted in 2019, we
established the positive effect of treating soybean
plants with potassium humate and effective
microorganisms on the phytometric indicators of
soybean variety lvan Karamanov (table 4).

Influence of potassium humate and Vostok EM- 1 drug on the productivity of photosynthetic apparatus of soybean

variety Ivan Karamanov.

. Leaf surface area,
Experiments

Number of plants per 1 m?

Leaf surface area, m¥ha

sm?/1 plant
Control variant (no-
treatment) 447.8 22258
Treatment potassium 506,9 25649
humate
Treatment
Vostok EM-1 4719 247%

The leaf surface is the main indicator of the crop's
agrocenosis state in terms of their photosynthetic
activity (Xiaomei, Sinegovskaya, 2009).

According to the results of the research,
potassium humate and effective microorganisms
activate the photosynthesis process increasing
the leaf surface area of the soybean plant.

The maximum leaf area in all variants of the
experiment was formed by the seed filling phase
and varied from 22.3 to 25.6 thousand m2 / ha. It
reached the lowest value in the control variant
and the highest in the variant with the use of
potassium humate for plant vegetation.

The most intensive formation of leaf area in
soybean plants occurred in the variant with
potassium humate plant treatment. Plants of this
variant formed a leaf area of 25649 m2 / ha which

exceeds the control variant by 15%. When
treating soybean plants with  effective
microorganisms, this indicator increased by 8%
compared to the control variant.

The use of potassium humate contributed to the
improvement of the soya leaf apparatus. The
amount of photosynthetic potential depended on
both the rate of leaf area formation and the
duration of its functioning (Sinegovskaya,
Sukhorukov, Xiaomei, 2009). All techniques
aimed at improving the nutrition conditions of
soybean plants led to improving the growth of the
leaf surface and the duration of its operation. The
growth of the green mass of soya occurs slowly
before the formation of beans and intensively
during the pod formation - the filling of seeds.
The maximum value of this indicator was
reached by the phase of full seed filling (table 5).
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Table 5.

Effect of potassium humate and EM-drug on leafage and green mass yield of soybean variety lvan Karamanov.

Experiments Green mass Lea‘; Mass per Leafage, % Green mass yield, t/ha
1m? g 1m%g

Control variant (no- 1769 341 18 17,7

treatment)

Treatment potassium 2105 433 21 21,1

humate

Treatment

Vostok EM-1 2073 36 - il

This indicator was the lowest in the control
variant and amounted to 17.7 t / ha. The
maximum green mass yield was formed by the
phase of full seed filling period in the variant
with potassium humate treatment of plants for
vegetation and amounted to 21.1 t/ ha. The yield
of soy green mass with the use of effective
microorganisms was 20.7 t / ha. The process of
accumulation of dry matter by soybean plants
was more dependent on the operation of the
photosynthetic apparatus.

In general, the main indicators of photosynthetic
activity of soybean crops were higher in variants
where organic preparations such as potassium
humate and effective microorganisms were used.
Soybeans are widely cultivated economically
valuable fodder and leguminous crops the yield
of which directly depends on bacterial
microsymbionts (Roumiantseva, 2019). Soya
has a fairly high nitrogen-fixing capacity.
Observations of the nodule formations on
soybean roots have shown that they are formed
two weeks after the emergence of seedlings.
Legume root nodules form better at pH 6.5
(Lukin, Zavalin, Sokolov, Shmyreva, 2019).

Observations of the nodule formation dynamics
and condition have shown that the activity of the
symbiotic apparatus varies significantly during
the growing season. The greatest activity of
nodule bacteria on soybean roots was observed
during the flowering - fruiting phase.
Accordingly, the determination of the nodule
number and their mass was carried out during

Table 6.

the period of their greatest formation — flowering
formation of beans on soybean plants (Xiaomei,
2007).

It was found in the carried out experiments that
the treatment of soybean plants with growth
regulators during the growing season
significantly  affected the growth and
development of the root system. Thus, when
treating soya with potassium humate the length
of the main root increased by 3.6 cm compared
to the non-treated variant and was 20.7 cm
against 17.1 cm. The root mass in this variant
increased by 0.4 g and amounted to 4.2 g against
3.8 g (table 10).

Treatment of soybean plants with Vostok EM-1
also led to an increase in root length from 17.1
cm to 19.5 cm and weight from 3.8 g to 4.1 g
(table 6). In general, it can be noted that both the
length of the main root and the weight of the root
system of soya in research year is significantly
less than it is typical for this species, which is
primarily due to extremely unfavorable
conditions of moisture in the second period of
plant vegetation. Soybean crops were in
conditions of severe waterlogging of the soil,
which contributed to a decrease in the oxygen
content in the soil pores and, as a result, a
decrease in the length of the main root and the
number of lateral roots. Nevertheless, in such
adverse conditions, a reliable positive effect of
the studied drugs on these signs was established
(table 6).

Effect of potassium humate and Vostok EM-1 on the growth and development of the root system of soybean variety

Ivan Karamanov and the activity of nodule bacteria.

Experiments Length of the

Weight of the roots,

Number of nodules, Mass of nodules,

main root, sm g/ 1 plant pc./ 1 plant g/ 1 plant
Control variant 171 38 72 0,034
(no-treatment)
Treatment 20,7 42 27,9 0,132
potassium humate
Treatment
Vostok EM-1 19,5 4,1 12,8 0,063
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Moreover, in addition to improving the soya root
system activity the studied drugs had a beneficial
effect on the formation of the symbiotic
apparatus of soybean plants. Nodule bacteria on
the roots of soybean plants perform the function
of fixing atmospheric nitrogen and providing it to
plants. Thus, their increased quantity contributes
to increasing the yield of both grain and green
mass of plants and reducing the cost of nitrogen
fertilizers (Tilba, 1972).

It was in studies revealing that the treatment of
soybean plants with potassium humate during
vegetation contributed to a significant increase in
the nodule number on the roots of plants. Their
number increased almost fourfold from 7.2 in the
control variant to 27.9 in the experimental variant
(table 6).

Soybean plant treatment for vegetation with
Vostok EM-1 also affected these indicators but to
a lesser extent. The number of nodules increased
from 7, 2 in the control variant and it increased to
12.8 in the experimental variant. Their weight in
comparison with the control variant increased
almost twice and amounted to 0.063 g against
0.034 g per plant (table 6).

The treatment effect with potassium humate and
Vostok EM-1 on soybean plants of Ivan

Table 7.

Structural indicators of soybean varieties lvan Karamanov.

Volume 9 - Issue 31 / July 2020

Karamanov variety productivity can be discussed
more in detail considering the structure of the
crop. The elements of soya harvest structure
include indicators such as plant height, number
of lateral branches per plant, height of attachment
of the lower bean, the number of beans and seeds
per plant, number of seeds per pod, weight of
1000 seeds and grain weight per plant.

The height of plants is an important sign that
determines the yield. According to I. M. Shindin
and V. V. Bochkarev the average height of
soybean varieties cultivated in the Far East
ranges from 60 to 90 cm and depends on the
growing conditions.

The conducted test showed that the height of
soybean plants in the control and experimental
variants was from 81.4 to 83.1 cm (table 7).
There is no reliable effect of the studied drugs on
this trait. The number of side branches on a plant
is an important feature that determines the
number of beans, and ultimately the yield of
seeds. In our experiment treatment of soybean
plants with potassium humate and Vostok EM-1
contributed to an increase in the number of
branches on the plant from 2.4 in the control
variant and an increse to 2.9 and 2.8 in the
experimental variant respectively (table 7).

Number Height of
of attachme
. Height of nt of the
Experiments branches,
plants, cm lower
pc./1 bean
plant '
sm
Control
variant (no- 81,4 2,4 11,6
treatment)
Treatment
potassium 83,1 2,9 13,8
humate
Treatment
Vostok EM-1 826 2.8 117

Number
' Number
pe./1 plant of seeds Mass of Mass of a
: seeds by
ina 1000 seed per
beans  seeds bean, pc. lant,
P pc., g P g
16,9 32,3 1,91 147,03 4,73
17,8 36,0 2,02 154,08 5,54
17,4 33,6 1,93 153,6 5,16

The height of attachment of the lower bean in
soybean plants is of great importance for
mechanized harvesting. The higher the
attachment height of the lower bean, the less
losses during harvesting, the higher the yield,
respectively  (Adaptive and  progressive
technologies of soybean and corn cultivation in
the Far East, 2009). In the carried out researches,
treatment of crops with potassium humate
contributed to an increase in the attachment of

the lower bean in soya by 2.2 cm in comparison
with the control variant. Treatment of crops with
Vostok EM-1 did not affect this indicator

(table 7).

The number of beans per plant depends on the
height of the plant and the number of side
branches and directly affects the yield. When
studying the drugs, it was found that soybean
plant treatment with VVostok EM-1 increases the
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number of beans by 0.5 pieces in comparison
with the check, and treatment with potassium
humate increases the number of beans by 0.9
pieces. The number of seeds in a bean is also an
important indicator of productivity. Soya
treatment with potassium humate contributed to
an increase in the number of seeds in the bean by
0.11 pieces when compared to the check.
Treatment with Vostok EM-1  did not affect this
indicator. The last two indicators depend on the
weight of grain per plant, which characterizes its

Table 8.

productivity. In the conducted studies, the weight
of grain from one soybean plant when treated
crops with potassium humate exceeded the
control variant by 0.81 g, and when treated with
Vostok EM-1 it exceeded by 0.43 g (table 7).

The main indicator that characterizes the effect
of the studied drugs on soybean plants is the
yield. Data on the effect of potassium humate and
Vostok EM-1 on the yield of soybean varieties
Ivan Karamanov are presented in table 8.

Influence of potassium humate and Vostok EM-1 on the yield of soybean variety lvan Karamanov.

Yielding capacity at

Experiments harvesting moisture, t/ha

Grain harvesting
moisture, %

Yielding capacity
at standard moisture,

t/ha
Control variant
(no-treatment) 2,34 18 2,23
Treatment
potassium humate 2,80 18 2,67
Treatment
EM drug 2,63 18 2,51
HCPos 0.15

It was found in the carried out experiments that
treatment of soybean crops of variety lvan
Karamanov with potassium humate at the
beginning of flowering increases the yield of
soya in terms of standard moisture by 0.44 t/ ha
compared to the control variant, which
corresponds to 19.7%. Treatment of soybean
plants with Vostok EM-1 at the beginning of the
growing season of soybean plants (the
germination phase) also affected the yield of
soya. The grain yield was 2.51 t / ha at the
standard moisture of 14% which is 12.6% higher
than the control variant without plant treatment.
Thus, the studied drugs had a significant impact
on the yield of soybean plants but the effect of
potassium humate on this indicator significantly
exceeded the effect of the Vostok EM-1 drug.

The main indicators of seed quality are
germinating energy and laboratory germination.
Germination ability is the ability of seeds to
produce normally developed seedlings. The
germination of soybean seeds was determined in
the laboratory by sprouting them under favorable
conditions. The germinating energy was
established simultaneously with viability — the
ability of seeds to germinate quickly and evenly.

www.amazoniainvestiga.info

To determine the germinating energy and
laboratory germination of soybean seeds, four
samples of 50 seeds each were selected for the
control and experimental variants.

The experiment was laid on October 30 in a
thermostat in Petri dishes between layers of filter
paper under conditions corresponding to this
crop according to GOST 12038-84 Seeds of
agricultural crops. Methods for determining
germination (with Amendments Ne 1, 2, and
Amended). Soya seeds were sprouted in the dark
at a constant temperature of 25°C.

Evaluation and recording of sprouted seeds in
determining of the germinating energy and
viability were carried out on the third and seventh
days, respectively. Viability rate and seed
germination energy were calculated as a
percentage. The analysis result was taken as
arithmetic mean of the results of determining the
germination ability of all analyzed samples, if
when determining the seed viability for four
samples the deviations of the analysis results of
individual samples from the arithmetic mean did
not exceed the permissible values. The analysis
results are presented in table 9.
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Influence of potassium humate and Vostok EM-1 on the sowing quality of soybean seeds of variety lvan Karamanov.

Laboratory

Experiments Seed germinating energy, % germination, :—nlle length of raat,
%

Control variant (no- 695 88,0 8,0

treatment)

Treatment potassium 75,0 96,5 10,0

humate

Treatment

EM drug s o0 o3

According to the requirements of GOST 52325-
2005 Seeds of agricultural plants, varietal and
sowing qualities, laboratory germination of
original and elite soybean seeds must be at least
87%, reproduction - at least 82% and commodity
— at least 80%.

The laboratory germination rate of seeds without
treatment was 88.0% in the carried out research.
This indicator increased by 8.5% and was 96.5%
when treating plants for vegetation with
potassium humate. The seeds germinated in this
variant very quickly and evenly. The germinating
energy was 75.0% compared to 69.5% in the
control variant. The length of the root was also
the largest and composed 10.0 cm which is 2 cm
more than in the control variant. Treatment of
soybean plants with effective microorganisms
also contributed to an increase in seed
germination energy by 2% and laboratory
germination by 3% compared to the control
variant. The Vostok EM-1 drug did not
significantly affect the length of the root.

Conclusion

Thus, based on the conducted research, the
following conclusions can be drawn:

1. The growth and development of soybean
plants, as well as the yield and seed quality,
largely depend on the climatic conditions of
the test year. In general, the growing season
of year 2019 was characterized by excessive
precipitation in the second half of summer
and was unfavorable for the growth and
development of soybeans.

2. Treatment of soybean plants during the
growing season with potassium humate and
effective microorganisms accelerates the
maturation of soybean seeds which allows
harvesting two days earlier.

3. The application of potassium humate and
effective microorganisms increases the area
of the soybean leaf surface and improves the
photosynthetic apparatus. The maximum

leaf area in all variants of the experiment
was formed by the seed filling phase and
varied from 22.3 in the control variant to
25.6 thousand m2 / ha in the variant with the
use of potassium humate for plant
vegetation.

It was found in the conducted studies that the
treatment of soybean plants with growth
regulators during the growing season
significantly affected the growth and
development of the root system. Thus, when
treating soya with potassium humate the
length of the main root increased by 3.6 cm
compared to the non-treated variant and was
20.7 cmagainst 17.1 cm. The root weight in
this variant increased by 0.4 g and amounted
to 4.2 g against 3.8. Treatment of soybean
plants with Vostok EM-1 also contributed to
an increase in root length from 17.1 cm to
19.5 cm and weight from 3.8 gto 4.1 g.
Treatment of soybean plants with potassium
humate during vegetation contributed to a
significant increase in the number of nodule
bacteria on plant roots. Their number
increased almost fourfold from 7.2 in the
control variant to 27.9 in the variant with
potassium humate.

Treatment of soybean crops of variety Ivan
Karamanov ~ with  potassium  humate
increases the yield of soya by 0.44 t / ha
compared to the control variant which
corresponds to 19.7%. Treatment of soybean
plants with Vostok EM-1 allows to obtain a
yield of 2.51 t / ha which is 12.6% higher
than the control variant.

The laboratory germination rate of seeds
without treatment was 88.0% in the carried
out experiment. Moreover, this indicator
increased by 8.5% and amounted to 96.5%
when treating plants for vegetation with
potassium humate. The seeds germinated in
this variant quickly and evenly. The
germinating energy was 75.0% compared to
69.5% in the control variant. The length of
the root was also the largest and composed
10.0 cm which is 2 cm more than in the

125

http:// www.amazoniainvestiga.info

ISSN 2322- 6307

L 4




control variant. Treatment of soybean plants
with effective microorganisms also led to an
increase in seed germination energy by 2%
and laboratory germination by 3% compared
to the control variant.
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