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ABSTRACT
An objective was set to bring up the production output of soybean in Russia to 7.2 mln.
tonnes by 2020. In 2016 2.9 mln. tonnes were produced with the yielding capacity of 15.6
dt/ha. The Belgorod region ranks second in the all-Russian harvest –502.7 thousand tonnes or
17.4%, with the best yielding index – 24.4 dt/ha. The objective of increasing the soybean
output is associated with its yielding capacity enhancement. The varieties of high potential
production output were created – 3.6 tonnes/ha, for realization of which the nutrient status of
plants is important. In this regard the research goal was to study the impact of organic and
mineral fertilizers (manure-straw compost (20 tonnes/ha), ammonium nitrate (30 kg of
primary nutrient per ha), Azosol 36 Extra (twice 2 l/ha)) and combinations thereof on the
yielding capacity, seed quality and economic efficiency of cultivation of soybean varieties
from different maturity groups (early-ripening – Lantsentnaya and mid-season –
Belgorodskaya 48).Unstable weather conditions giving advantages to either early-ripening or
mid-season varieties resulted in the lack of any significant difference of yielding capacity
between the varieties under study for three years on average. Fertilizers contributed to growth
of the yielding capacity. The maximum yielding capacity of soybean seeds was observedupon
application of a complete fertilizer “Compost + Ammonium nitrate +Azosol” – 3.01-3.04
tonnes/ha, which is 18-22% higher as compared with control.
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Application of compost fertilizers leveled out differences of varieties of different maturity in
terms of protein content in soybean seeds which grew upon saturation of the fertilization
status by 3.9-5.3%. As for the fat content the early-ripening variety Lantsentnaya had distinct
advantages – 1.4% higher which contributed to the higher output of oil – by 30 kg/ha.Soybean
can secure the net profit of 21-26 thous. rubles per ha with the profitability level of 70-107%.
Compost fertilizers came in a close second to mineral fertilizers securing a profit of 23.5-25.5
thous. rubles per ha.
Keywords: soybean,variety,organic and mineral fertilizers, yielding capacity,seed quality,
economic efficiency.
1.

INTRODUCTION

By virtue of a high (up to 45-48 %) content of protein and high-quality oil (up to 25%) in
seeds and multiple use forfeeding, nutritive and technical purposes the soybean is a key
agricultural crop. (Perspektivnaya resursosberegayushchaya tekhnologiya…, 2008). At the
same time the net cost of soybean proteins in terms of raw materials is 27 times lower as
compared with the proteins of animal origin. (Shamray, 2015). It is not fortuitous that
soybean seeds production consistently grows throughout the world on an annual basis. It
grew by more than 400% for the last 30 years. In 2015 soybean plantings throughout the
world were 118.14 million ha. Total volume of yield was 317.25 million tonnes. USA and
Brazil take the lead in beans cultivation on the global market. Almost a third of
plantings(33.42 million ha) is in USA (with the highest yielding capacity of 3.21 tonnes/ha).
Brazil seeds a bit smaller area (32.1 million ha) with soybean.
Russia ranks 8thin the world on the area of soybean cultivation – 1.91 million ha (1.6% of the
global area). At the same time only 0.82% of the world output (2.6 million tonnes) falls to the
share of Russia. (Tsaritsa poley…, 2015). It is worth noting that at the same time Russia is
one of the fastest-growing markets of soybean in the world. In many respects this is due to
adoption of the sectorial programme “Development of Production and Processing of Soybean
in the Russian Federation for 2015-2020” by the Ministry of Agriculture which was prepared
by the Russian Council for Soybean (2014). According to the programme the soybean yield
shall grow to 7.2 million tonnes by 2020.
According to the data of the Ministry of Agriculture of the Russian Federation and Federal
State Statistics Service the planting acreage under soybean in Russia in 2016 made 2.2
million ha in the households of all categories, whereas 15 years back (in 2001) it was
416.6 thous. ha. In 2016 2.9 million tonnes of soybeans were produced with the yielding

E. G. Kotlyarova et al.

J Fundam Appl Sci. 2017, 9(2S), 1582-1602

1584

capacity of 15.6 dt/ha. 15 years back it amounted to 349.6 thous. tonnes. The Belgorod region
is the leading in terms of soybean production output in the country (502.7 thous. tonnes which
is 17.4% of the All-Russia harvest), ranking second after the Amur region (Proizvodstvo
soevykh bobov…, 2016), with the best yield index throughout Russia – 24.4 dt/ha (Kozlova,
2016). According to the data from the Department of the Agro-Industrial Complex and
Environment Reproduction of the Government of the Belgorod region the planting acreage
under soybean in 2017 makes 211 thous. ha, which is 40 times larger as compared to 2005
(5.2 thous. ha). The share of soybean in the cropping pattern is almost 15 % (V oblasti...,
2017).
Soybean cultivation contributes to the growth of economic viability of plant production.
Soybean as a culture is profitable even under the yield of 5 dt/ha(Soevaya
revolyutsiya…, 2008). Soybean profitability depending on the cultivation area and
economic climate makes from 40% (Kolesnikov, 2014) to 274-320% (Grudkina,
Lavrukhina, 2013).
The agronomical value of this bean culture is also great as it is a perfect preceding crop for
the corns and improves soil fertility owing to ability to take up atmospheric nitrogen by
means of symbiosis with the nodule bacteria – nitrogen fixers.
The significance of soybean in Russia grew due to aggravation of the protein deficiency
through the reduction of animal products production for the last 15 years (Fedotov et
al., 2011). In the Belgorod region quite the opposite the demand for soybean was aroused by a
large-scale development of animal farming. Our region produces 11%of meat, around 14%of
pork and 18%of poultry of the All-Russia production. The same reason generates a need for
environmentally safe disposal of large amounts of the organic raw staff of animal and
poultry production units – over 12 million tonnes(Ob utverzhdenii territorialnoy skhemy…,
2016).
The value of organic fertilizers in improving soil fertility can hardly be overestimated, and in
recent times in the midst of a significant rise in pricesfor mineral fertilizers the former can
become an efficient alternative to the latter.
The objective of increasing soybean production is associated in many respects with the
growth of its yielding capacity. As of now great success has been achieved in selection. There
were created varieties of high potential productivity – 3.6 tonnes/ha (Zelenskaya, 2015), for
realization of which the plant nutrient status is important. Fertilizers and varieties having a
direct influence on the efficiency of photosynthetic processes are a means of management of
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material and energy flows of solar power and other natural and climatic and anthropogenic
resources.
Despite the positive impact of organic fertilizers including poultry manure on the yielding
capacity of different agricultural crops established in numerous studies, such studies with
regard to soybean are few and highly inconsistent (Titova et. al., 2004;Salvagiotti et al.,
2008), especially upon comparison of their efficiency with mineral fertilizers. Some authors
give preference to mineral fertilizers (Barsukov, Barsukov, 2005), other – to combination
thereof with organic fertilizers (Miyauchi et al., 2012).Also there is no consensus of opinion
among researchers regarding the impact of mineral fertilizers on soybean productivity
especially with respect to application of nitrogen fertilizers and their rates (Fomin, 2003;
Barker andSawyer, 2005, Gan et al., 2003, Schmitt et al., 2001.), since it is considered that the
mineral nitrogen inhibits nitrogen fixation by nodule bacteria (Kotlyarova, Laktionov,
2010;Zelenskaya, 2015).
In our studies the varieties of different maturity groups are used: early-ripening variety
Lantsentnaya and mid-season variety Belgorodskaya 48. The majority of researchers believe
that late-ripening varieties are more productive. At the same time the early-ripening and midseason varieties of soybean due to early maturation enable to gain high-quality seeds which
do not require additional drying and to use soybean as a preceding crop for winter cultures.
Likhachev A.N. (2002), Musorina L.I. (1987) and other specify that the early-ripening
varieties secure the same yielding capacity as late-ripening varieties, i.e. they believe that
productivity does not depend on maturing rate of the variety.
The research objective is to discover the optimum combination of fertilizer types and soybean
varieties to improvethe efficiency of its cultivation under the conditions of south-west of the
Central Black Earth Region.
2.

RESEARCH MATERIALS AND METHODS

The research area is located in the southern part of the forest-steppe zone of Russia and is
characterized by a moderate continental climate with the average annual temperature of 6.2°
C, sum of mean daily temperatures over 10° 2750-3050°, and average annual total
precipitationof 460-540 mm. The annual hydrothermic coefficient is about 1 and implies that
this is the region of unstable humidity. The probability of wet years is 25-40% whereasthat of
semiarid and arid years is 30-50%.
Field studies were conducted in 2014-2016 on the basis of Scientific and Training Innovation
Centre “Agrotekhnopark” of theBelgorod State Agricultural University named after V.
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Gorinwith the following crop rotation: soybean – winter wheat – buckwheat – panic grass.
The soil on the research plot is typical loamy chernozem. Humus content is 5.1 %;
рНsalt. = 6.0; the content of labile phosphorus and potassium (sensu Chirikov) is 125–167
and 128–133 mg/kg of soil respectively.
A two-factor experiment includes two levels of factor A (variety): 1. early-ripening –
Lantsentnaya and 2. mid-season – Belgorodskaya 48 (originator of soybean varieties is the
Belgorod State Agricultural University) and eight levels of factorВ (fertilizer): 1. Control –
without application of fertilizers; 2. Compost (henceforward straw-manure compost); 3.
Compost + Ammonium nitrate; 4. Compost + Ammonium nitrate + Azosol; 5. Compost +
Azosol; 6. Azosol; 7. Ammonium nitrate + Azosol; 8. Ammonium nitrate. Compost(20
tonnes/ha) was applied in autumn under primary cultivation by a disc harrow BDT-5.4 to a
depth of 10-12 cm. Ammonium nitrate at a dose of 30 kgof primary ingredient per ha was
applied in spring under preplanting cultivation. Treatment with micro-fertilizer Azosol 36
Extra at a dose of 2 l/hawas conducted twice on vegetation during phases of the third ternate
leaf and budding.
The total area of plots was 37 m2, the accounting area – 25 m2, with three-fold replication, and
systematic allocation of plots by a method of arranged repetitions. Crop tending included: the
first chemical treatment in a phase of formation of the first ternate leaf by Kvikstep 0.8 l/ha +
Harmony 6 g/ha + Trend 90 + Vanteks 60 ml/ha; the second chemical treatment was
conducted in a phase of 3-4 ternate leaf by Fusilade Forte 1 l/ha.
A critical period of an active building up the leafy mass and early flowering of soybean falls
to the late June and early July in the Belgorod region. In 2014 and 2015 the hydrothermic
conditions of this time of a year were more favourable for the culture – under conditions of a
comfortable air temperature for soybean the amount of precipitations was either at the level or
a little higher of a multiyear norm. In 2016 hot weatherwith a considerable moisture deficit
was observed during this period which affected the yielding capacity especially of the earlyripening variety, the generative organs of which were formed at a high temperature.
3.

RESULTS AND DISCUSSION

3.1. Yielding capacity of soybean varieties of different maturity depending
on the level of fertilization
The yielding capacity of agricultural crops is an integral indicator of efficiency of one or
another cultivation method including the plant nutrition system. The results of our research
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showed that the yielding capacity of soybean varieties depended on fertilizers and year
conditions (Table 1).
In 2014 and 2015 irrespective of the fertilizers applied the early-ripening variety Lantsentnaya
positively excelled the mid-season variety Belgorodskaya 48 with regard to the yielding
capacity of seeds by a mean of 3-7%. In 2016 by virtue of the above specified circumstances
the situation changed to the contrary. The difference in yielding capacity was 0.57 tonnes/ha
or 32% in favour of Belgorodskaya 48.
It is worth noting that the potential productivity of varieties was realized in 2015 when the
average yielding capacity was 3.74-3.87tonnes/ha. The maximum yielding capacity was
achieved upon integrated use of compost, ammonium nitrate and foliar dressing and
amounted to 4.19 tonnes/hafor the variety Lantsentnaya and 3.90 tonnes/hafor the variety
Belgorodskaya 48.The variety Lantsentnayaproved to be more responsive: the increment was
18% as compared with control, whereas in case of Belgorodskaya 48 it was 11% only.
Similar situation was observed in 2014. The increment of the early-ripening variety as
compared with control was 0.61 tonnes/haor 25%. Moreover, a considerable excess of the
yielding capacity of the variety Lantsentnaya as compared with the variety Belgorodskaya 48
during the first two years of research was observed upon application of compost and compost
combined with ammonium nitrate, and in 2015 upon application of a foliar dressing by
Azosol also.
In 2016 the Belgorodskaya 48 had a considerable advantage in the yielding capacity as
compared with Lantsentnaya in all options of the factor B (fertilizer), in control as well.
The impact of fertilizers on this indicator also depended on the year conditions. In 2014 the
yielding capacity of soybean of the variety Belgorodskaya did not depend on the fertilization
level whereas the yielding capacity of the variety Lantsentnayagrew significantly upon
application of compost fertilizers except for their combined use with Azosol.
In 2015 a similar impact of fertilizers was observed. The difference in the yielding capacity
level upon application of compost and in case of Belgorodskaya 48 upon the combined use of
compost with ammonium nitrate was within the experimental error, whereas all other options
of fertilizers resulted in a considerable growth of the yielding capacity with an upward trend
upon application of additional fertilization in plantings of the variety Lantsentnaya.
In 2016 all options of fertilization except for a separate application of mineral fertilizers
resulted in a significant growth of the yielding capacity of soybean of the variety
Belgorodskaya 48. The yielding capacity of the variety Lantsentnaya credibly increased only
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in case of an independent application of compost andammonium nitrateand their application
with Azosol.
Thus, as a result of our research it was shown that the behavior of varieties belonging to
different maturity groups is unstable and largely depends on the weather conditions of a year.
The research period included the years of favourable weather conditions (2014-2015), when
the early-ripening variety Lantsentnaya had a significant increment in yielding capacity. More
severe weather conditions of 2016 revealed the advantages of a soft mid-season variety
Belgorodskaya 48. It caused a lack of any significant difference between these varieties for
the average of three years.
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Table1. Yielding capacity of soybean varieties depending on fertilizers, tonne/ha

Variety (factor А)
Fertilizer

Lantsentnaya

(factor В)

3-year

2014

2015

2016

2.43

3.56

1.40

Compost

2.90

3.68

2.06

2.88

Compost+ Naa

3.00

3.84

1.60

3.04

4.19

1.80

Compost + Azosol

2.65

3.85

1.86

2.79

Azosol

2.65

3.96

1.52

Naa +Azosol

2.54

4.01

Naa

2.62

An

Belgorodskaya48
+to control

average of

3-year

+to

average

control

2.58

-

factorВ

2014

2015

2016

2.41

3.50

1.84

0.42

2.64

3.54

2.41

2.86

0.28

2.87

2.81

0.35

2.61

3.64

2.53

2.93

0.35

2.87

3.01

0.55

2.47

3.90

2.76

3.04

0.46

0.33

2.62

3.88

2.53

3.01

0.43

2.90

2.71

0.25

2.54

3.87

2.01

2.81

0.23

2.76

1.98

2.84

0.38

2.50

3.77

2.43

2.90

0.32

2.87

3.84

1.92

2.79

0.33

2.58

3.82

2.19

2.86

0.28

2.83

2.73

3.87

1.77

2.79

0.33

2.55

3.74

2.34

2.88

0.30

НСР05 А

0.18

0.11

0.21

0.16

НСР05 В and АВ

0.37

0.22

0.42

0.33

-

-

-

Control w/o
fertilizer

Compost + Naa +
Azosol

An average of
factor A

average
2.46

-

2.52

3.03

-
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Unstable weather conditions in different years observed in the region under study (southwestern part of the Central Black Earth Region), which largely determine the behaviour of
varieties from different maturity groups giving advantages either to the early-ripening or midseason varieties preconditions the necessity for availability of soybean varieties of different
maturity in farms. It will allow stabilizing the production of soybean seeds irrespective of the
weather factors.
Weather conditions also influence the efficiency of application of different types of fertilizers.
Nevertheless, on average for three years a positive increment in the yielding capacity of
soybean seeds of the variety Belgorodskaya 48 was observed upon application of two- and
three-component manure fertilizers (by 0.35-0.46 tonnes/ha); as for the variety Lantsentnaya
– upon application of all options of fertilizers except for a separate use of a foliar dressing by
Azosol (by 0.33-0.55 tonnes/ha). Irrespective of the variety the maximum yielding capacity of
soybean seeds was observed upon application of a complete fertilizer “compost + ammonium
nitrate + Azosol” – 3.01-3.04 tonnes/ha, which is 18-22% larger as compared with control.
3.2. Soybean Seed Quality
Apart from significance of the level of yielding capacity of soybean seeds for the producers,
important are the indicators of their quality: content of protein and fat which largely
determines economic efficiency in the processing industry.
On average for three years of research the studied soybean varieties Lantsentnaya
andBelgorodskaya 48 did not have any significant difference with respect to the protein
content in seeds which was equal to 36.5-37.5%. The soybean variety Lantsentnaya had a
positive advantage by 1.4-1.8% only in the control option and in two options of fertilizers
application: separately with the foliar dressing and combined with the ammonium nitrate
(Table2).That is to say compost application for the mid-season variety contributed to leveling
of variety differences as compared with a more “protein” early-ripening variety.
At that the same options (compost-based) for seeds of the variety Belgorodskaya 48
considerably increased protein content which grew upon saturation of the fertilization level to
39%. The protein content grew essentially in the soybean seeds of the variety Lantsentnaya as
well upon combined application of compost and ammonium nitrate in two- and threecomponent fertilizers, and upon independent application of Azosol.
As for the second quality indicator – fat content – the situation was more explicit implying
distinct advantages of the early-ripening variety Lantsentnaya. In all options of fertilization
except for “ammonium nitrate” the variety was vastly superior to the mid-season variety
Belgorodskaya 48. The difference in fat content in seeds was 1.4% for three years on average.
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The research results testify that fat content in soybean seeds practically did not depend on the
fertilizers applied. Its content was credibly lower in seeds of both varieties (by 2.2-2.7%) only
upon combined application of compost and ammonium nitrate. It is worth mentioning that
specifically these options of fertilizers resulted in the highest protein content in the seeds of
varieties and secured the maximum and one of the highest levels of yielding capacity in the
varieties under study.
In this case our research proves the results obtained earlier and testifying that under
favourable conditions for heavy yield the seeds with higher protein content are gained (Albert
et. al., 1976).
At that the assumed dependence is confirmed by high correlation coefficient between the seed
quality indicators – r=-0.92-0.99, characterizing the dependence as a negative one, very close
and practically functional.
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Table 2. Indicators of Soybean Seed Quality Depending on Fertilization Status on Average for the Years 2014-2016.

Variety (factor А)
Lantsentnaya
Fertilizer
(factor В)

Belgorodskaya 48

Protein
Protein

yield,

Fat content,

content, %

tonne/ha

%

Control w/o fertilizer

35.3

0.89

23.3

Compost

37.6

1.09

Compost + Naa

39.1

Fat yield,

Protein

Fat yield,

Protein

yield,

Fat content,

content, %

tonne/ha

%

0.57

33.7

0.90

22.1

0.55

22.3

0.63

36.9

1.07

20.4

0.57

1.12

21.1

0.58

38.8

1.14

19.4

0.56

39.2

1.20

21.2

0.62

39.0

1.19

19.4

0.58

Compost + Azosol

37.6

1.06

21.9

0.60

36.8

1.13

20.6

0.61

Azosol

38.1

1.05

21.7

0.58

36.3

1.05

20.7

0.56

Naa +Azosol

36.0

1.04

23.1

0.65

34.6

1.03

21.7

0.61

Naa

36.7

1.04

22.6

0.62

36.1

1.06

22.1

0.63

An average of factor B

37.5

1.06

22.2

0.61

36.5

1.07

20.8

0.58

НСР05 А

1.21

НСР05 В (АВ)

2.42

-

-

-

-

-

Compost + Naa +
Azosol

-

0.84
1.68

tonne/ha

tonne/ha
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According to Shvedov I.V. (2004) the most conservative indicator is an aggregate amount of
protein and fat in soybean seeds. In our research this indicator reaches the maximum value at
the same two options: upon the combined application of compost and ammonium nitrate in a
two- and three-component fertilizer. In case of the variety Belgorodskaya 48 it makes 58.258.4%, and in case of the variety Lantsentnaya it makes 60.2-60.4%.
With respect to the protein yield the varieties practically did not differ. This indicator
amounted to 1.1 tonne/ha on average for three years. The maximum amount was achieved
upon application of a complete three-component fertilizer – 1.2 tonne/ha, which exceeded
control by 0.3 tonne/ha. The available advantages of the variety Lantsentnaya with regard to
the fat content in seeds affected its harvest from the unit of area as well. It was somewhat
larger – by 30 kg/ha, as compared to the variety Belgorodskaya 48.
Thus application of compost fertilizers leveled the differences of varieties from different
maturity groups with respect to the protein content in soybean seeds which grew upon
saturation of the fertilization status by 3.9-5.3%confirming the opinion that the best
conditions for high yield also contribute to the growth of this indicator. As for the fat content
the early-ripening variety Lantsentnaya had distinct advantages –1.4% higheron average for
three years which contributed to the higher yield of oil by 30 kg/ha.
3.3. Structural Analysis of Soybean Yield
The factors that were studied in our experiment had a different impact on the elements of
soybean yield structure.
The number of plants on the unit of area is one of the primary indicators of the yield structure.
The influence of fertilizers on the density of crop was established in the experiment. All
options of fertilizers except for the ammonium nitrate on the plantings of the variety
Lantsentnaya considerably increased the number of soybean plants. The greatest excess (6%)
as compared to control was observed upon application of a three-component fertilizer –
481 thous. ea./ha, the same as with the variety Belgorodskaya 48 (5%) (Table3). Varietal
differences did not have any impact on this indicator, only the application of ammonium
nitrate caused a positive increment in Belgorodskaya 48.
The number of branches on one plant did not depend either on fertilizers or on varietal
features.Only some options of fertilizers gave advantages to one or another variety. For
instance, compost gave advantage to Lantsentnaya, and Azosol alone and combined with
compost to Belgorodskaya 48. On the contrary the number of beans on one plant was affected
by both factors under study. The plants of early-ripening variety had positively more beans as
compared with the plants of mid-season variety by 4 ea on average. Fertilizers generally
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increased this indicator. This is with the exception of the ammonium nitrate for the variety
Lantsentnaya and Azosol for Belgorodskaya 48.
It is obvious that application of fertilizers due to the positive impact on the number of beans
also resulted in the growth of the number of seeds on one plant. The greatest amounts were
observed upon application of a complete three-component fertilizer which provided larger
increment as compared to control on the plantings of the variety Lantsentnaya – 26.7 ea.
(36%), than that on the plantings of the variety Belgorodskaya 48 – 15.3 ea. (22%). On the
whole the variety Lantsentnaya had a distinct advantage over Belgorodskaya 48 by 6.68 ea.
The analysis of results with respect to the mass of 1000 seeds did not reveal any impact of
variety. Only certain options of fertilizers as for instance “Azosol,” “ammonium nitrate +
Azosol” gave the advantage to Lantsentnaya, whereas the option “compost + ammonium
nitrate + Azosol” on the contrary to Belgorodskaya 48. This option of fertilizer as well as
“compost + ammonium nitrate” significantly increased the mass of 1000 seeds in mid-season
variety.
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Table 3. Structural Analysis of Soybean Yield Depending on the Fertilization Status for the
years 2014-2016 on average.

Belgorodskaya 48

Lantsentnaya

Variety (factor А)

Mass
Density of

Number of

Number of

Number of

of

crop,

branches on

beans on 1

seeds on 1

1000

thous./ha

1 plant, ea.

plant, ea.

plant, ea.

seeds

Control w/o fertilizer

453.3

2.4

38.5

74.3

137.6

Compost

476.7

3.0

47.9

86.1

142.2

Compost + Naa

475.0

2.9

47.7

88.8

142.5

481.0

2.9

51.2

101.0

141.2

Compost + Azosol

469.0

2.5

43.3

81.1

141.6

Azosol

472.0

2.6

43.9

84.9

146.2

Naa +Azosol

474.3

2.6

45.3

87.5

143.8

Naa

460.0

2.6

42.3

87.6

136.9

Control w/o fertilizer

459.3

2.5

35.5

69.5

130.8

Compost

477.7

2.6

42.6

80.1

145.3

Compost + Naa

472.7

2.9

41.1

81.5

149.6

480.7

2.9

43.1

84.8

155.3

Compost + Azosol

475.7

3.0

42.7

82.6

138.1

Azosol

467.3

3.0

40.1

77.5

136.5

Naa +Azosol

471.3

2.8

40.7

81.9

132.5

Naa

475.0

2.8

41.6

80.0

138.5

471.3

2.7

43.0

83.1

141.2

НСР05 А

6.74

0.28

2.59

4.88

8.17

НСР05 В (АВ)

13.49

0.57

5.19

9.76

16.35

Fertilizer
(factor В)

Compost + Naa +
Azosol

Compost + Naa +
Azosol

An average of factor
B

Thus, the elements of the yield structure responded differently to the factors studied in the
experiment. If the number of branches on one plant did not depend on fertilizers and varieties,
then the number of beans and seeds on one plant was affected by both factors. In this case the
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early-ripening variety and nutrient status intensification had the advantage. The density of
crops was positively increased by fertilizers, whereas the mass of 1000 seeds depended on
combination of the variety and fertilization option. In general, the values of the yield structure
indicators depending on the variety improved with fertilization extent which determined the
level of soybean productivity in the experiment.
3.4. Economic Efficiency of Soybean Cultivation
The calculation of the economic efficiency of soybean cultivation showed that this is one of
the lucrative and economically attractive crops. The level of net profit for the years 2014-2016
on averagechanged from 20.7to26.1thous. rubles/ha (Table4).
The variety of soybean Belgorodskaya 48 proved to be more profitable (by 1.6 thous.
rubles/haor 6%) for three years on average. The analysis of impact of organic and mineral
fertilizers showed that application thereof contributed to the growth of net profit. The highest
profit was gained upon application of mineral fertilizers – 24.3-26.1 thous. rubles/ha. The
maximum value was observed upon application of Azosol on the variety Belgorodskaya 48.
Compost fertilizers proved to be less profitable. In many respects it is associated with
considerable expenses for its application. Nevertheless fertilizers with compost due to the
positive impact on the yielding capacity were inferior to the mineral ones in profitability only
a little reaching 23.5 thous. rubles/ha upon application of a complete three-component
fertilizer for the variety Lantsentnaya and 25.5 thous. rubles/haupon application of the option
“compost + Azosol” for the variety Belgorodskaya 48.

Fertilizer

А)

Variety (factor

Table 4 . Economic efficiency of soybean sultivation depending on different fertilization for
the years 2014-2016 on average.

(factor В)

Lantsentnaya

Control w/o
fertilizer
Compost
Compost +
Naa
Compost +

Yielding
capacity,
tonne/ha

General
Salesrevenue, expenses,
rubles/ ha

Product
cost,

rubles/

rubles/

ha

tonne

Net

Level of

profitrubles/ profitability
ha

%

2.46

44280

23583

9586

20697

88

2.88

51840

27783

9646

24057

87

2.81

50580

29783

10598

20797

70

3.01

54180

30633

10177

23547

77
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2.79

50220

28633

10262

21587

75

2.71

48780

24433

9015

24347

100

2.84

51120

26433

9307

24687

93

2.79

50220

25583

9169

24637

96

2.58

46440

23583

9140

22857

97

2.86

51480

27783

9714

23697

85

2.93

52740

29783

10164

22957

77

3.04

54720

30633

10076

24087

79

3.01

54180

28633

9512

25547

89

2.81

50580

24433

8695

26147

107

2.90

52200

26433

9114

25767

97

2.86

51480

25583

8945

25897

101

Naa +
Azosol
Compost +
Azosol
Azosol
Naa
+Azosol
Naa
Control w/o
fertilizer
Compost
Compost +

Belgorodskaya 48

Naa
Compost +
Naa +
Azosol
Compost +
Azosol
Azosol
Naa
+Azosol
Naa

The level of profitability was entirely determined by the returns secured by the fertilizers
applied. Compost fertilizers secured significant level of profitability – 70-89%. Application of
ammonium nitrate alone and combined with the foliar dressing enabled to gain 93-101%. The
best option proved to be application of Azosol alone – 100-107%. And even the option
without application of fertilizers secured the level of profitability of 88-97%. However taking
into account that the obligatory condition of the present-day agricultural production is soil
conservation a system approach is required to assess the economic efficiency of different
options of fertilizers with due account for subsequent expenses for remediation because of the
evident decompensated removal of fertilizer elements upon application of mineral fertilizers
specifically Azosol.
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Thus the obtained indicators of economic efficiency characterize soybean as a remunerative
crop which can considerably enhance the profitability of the plant industry. In the present-day
economic conditions soybean can secure the net profit of 21-26 thous. rubles/ha with the
profitability level of 70-107%. The best combination of the factors under study was the
application of the foliar dressing Azosol Extra 36 on soybean plantings of the variety
Belgorodskaya 48.Despite the considerable difference in expenses the compost fertilizers
were inferior to the mineral fertilizers only a little reaching the net profit of 23.5-25.5 thous.
rubles/ha.
CONCLUSION
The results were obtained testifying positive impact of combined application of a manurestraw compost, ammonium nitrate and foliar dressing on the yielding capacity, soybean seeds
quality and economic efficiency of cultivation of varieties from different maturity groups.
The research period included the years with favourable weather conditions (2014-2015) when
the early-ripening variety Lantsentnaya had a significant increment in yielding capacity – by
0.12-0.18 tonne/haor 3-7%. More severe hydrothermic conditions of 2016 revealed the
advantages of the soft mid-season variety Belgorodskaya 48 (0.57 tonne/haor 32%). It caused
the lack of any significant difference between the varieties for three years on average. It is
worth while noting that the varieties realized the potential productivity in 2015 when the
average yielding capacity was 3.74-3.87 tonne/ha. The maximum yielding capacity was
achieved upon an integrated use of compost, ammonium nitrate and foliar dressing – 4.19
tonne/ha for the variety Lantsentnaya and 3.90 tonne/ha for Belgorodskaya 48. The same
option of fertilizer proved to be the best for the whole research period providing an increment
of 0.35-0.55 tonne/ha (18-22%) as compared with the control.
The protein content in soybean seeds did not depend on its variety whereas the fat content was
affected by the variety. The early-ripening variety Lanstentnaya had distinct advantages with
the fat content higher by 1.4% on average for three years. The protein content in soybean
seeds depended on fertilizers and increased by 3.9-5.3% upon saturation of the fertilization
status proving the opinion that the best conditions for high yields also contribute to the growth
of protein content in seeds. The similar trend was observed pertaining to the values of the
yield structure indicators which improved upon an increase in the fertilization extent
depending on the variety which determined the soybean productivity level in the experiment.
The obtained indicators of economic efficiency characterize soybean as a remunerative crop
which can considerably enhance the profitability of the plant industry.In the present-day
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economic conditions soybean can secure the net profit of 21-26 thous. rubles/ha with the
profitability level of 70-107%. The best combination of the factors under study was the
application of the foliar dressing Azosol Extra 36 on soybean plantings of the variety
Belgorodskaya 48. Despite a considerable difference in expenses the compost fertilizers were
inferior to the mineral fertilizers only a little reaching the net profit of 23.5-25.5 thous.
rubles/haat the same time contributing to the conservation of fertility of a typical chernozem.
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