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B craTbe nmoka3aHbl pe3yabTaThl MOJIEBBIX OIBITOB 10
U3Y4YEHUIO IPOTYKTUBHBIX U SKOHOMHUYECKUX
nokasateneit cou copra CK Bema. B pamkax
SKCIEePUMEHTa, IPOBEAEHHOrO B 1 1-TT0ONEHOM 3€pHO-
MIPOMAIIHOM CEBOOOOPOTE, ObLIH U3YUCHBI JIBa
(axTopa: nmpremM OCHOBHOM 00pabOTKH MOYBbI
(Bcmamika u un3eseBanue) U Hopma ymoopenwus (6e3
ynoOpeHuit, pekoMeHayeMasi HopmMa ynoOpeHuit
(N45Pso) n vaTeHcHBHast Hopma ymooperust (NgoP120)).
HUccnepoBanusaMu ycTaHOBIEHO, YT0 O000MIAOIINM
MIOKa3aTeIeM IPUBEICHHBIX HCCIIEIOBAHUN SBIISETCS
MOJIy4€HHAas ypokalHOCTb. [IpuemM ocHOBHOM
00pabOTKN MOYBHI M pa3TMIHBIE HOPMBI yAOOpeHHIH
OKa3bIBaJI 3HAUUTEIHHOE BIMSIHNE HA TaHHBINA
mokazatenb. [IpuMenerne 0e30TBaIbHON 00paboTKI
TIPUBOAMIIO K CHIDKEHHUIO ypoxaiHocTH Ha 7,7 %, 1o
CpaBHEHHIO CO BCIAMKOH. Vcmonp3oBanne ynoopeHuit
B PEKOMEH/TyeMOH /103€ TIO3BOJIHIIO TTOyIHUTh
pubaBKy ypoxkaitHOCTH 2,2 11/Ta, OTHOCUTEIHHO
KOHTPOJISL. A NIPU BHECEHUU MOBBIIIEHHOM J103bI
ynobpenuii, mpnbaBka cocrasmia 3,9 n/ra wnu 16,7 %,
OTHOCHTEJEHO KOHTPOIS. Pacuér sKoHOMUYeCcKoi

3¢ PEKTUBHOCTH MOKAa3all, YTO HanOoJIee BBHITOTHBIM
OBLT BapHaHT CO BCIIAIIKOM ¢ PEKOMEHTyeMOU J030M
MUHEPAJIBbHBIX yA00peHui. YHCThIi 10X01 HAa 3TOM
BapuaHte coctasui 28410 py0./ra, uto Ha 9,8%
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The article presents data from field experiments to
study of the productive and economic indicators of
soybean variety SK Veda. As part of an experiment
conducted in an 11-field grain-row crop rotation, two
factors were studied: the use of basic tillage and the
fertilizer rate. For the first factor, two options were
used: 1) moldboard cultivation (plowing); 2) non-
moldboard tillage (chiselling). For the second factor,
mineral fertilizers were taken: 1) without fertilizers; 2)
recommended fertilizer rate (NssPgo). 3) intensive
fertilizer rate (NgoP120). Research has established that
the general indicator of the above studies is the
resulting yield. The use of no-moldboard cultivation
led to a decrease in yield by 7.7% compared to
plowing. The use of fertilizers in the recommended
dose made it possible to obtain an increase in yield of
2.2 c/ha, relative to the control. And when applying an
increased dose of fertilizers, the increase was 3.9 c/ha
or 16.7%, relative to the control. Calculation of
economic efficiency showed that the most profitable
option was plowing with the recommended dose of
mineral fertilizers. The net income for this option was
28,410 rubles/ha, which is 9.8% more than the control.
And the profitability level was 38.4%, which is 0.2%
more than control. The use of high doses of fertilizers
for plowing increases yields, but also increases


http://ej.kubagro.ru/2024/04/pdf/14.pdf
mailto:roma-kravchenko@yandex.ru

Hayunsiii sxypaan Kyol'AY, Ne198(04), 2024 rox 2

OorbIlie KOHTPOJISl. A YpOBEHb pEeHTa0CIFHOCTH production costs. This leads to the fact that the
cocraBui 38,4 %, uro 6onbine koHTposs Ha 0,2%. profitability of this option is lower than the control one
Hcnonp30BaHKe BHICOKUX J103 YIOOPESHHUH MO by 0.3% and amounts to 37.9%. All chiseled options
BCIAIIKY, ITOBBIIIAET YPOXKaWHOCTh, HO TAKXKE showed lower profitability and lower net income. The
YBEITUYHMBAET MPOU3BOJICTBEHHBIE 3aTPATHL. DTO best result was with the option without fertilizers. Its
MPUBOHUT K TOMY, YTO PEHTA0ENbHOCTh TAHHOTO lag from the control was 2.2% and 2982 rubles/ha,
BapHaHTa HIKe KOHTpoNbHOM Ha 0,3 % 1 cocTaBiseT respectively. The use of fertilizers with this method of
37,9 %. Bce BapuaHTHI ¢ YH3EICBAHIEM MOKA3aIH tillage slightly increases yields and significantly
MEHBIIYI0 PEHTa0eIbHOCTh M YUCTHIN qoxo/. Jlydmmid  increases production costs. The use of the

pe3yabTat ObLT Ha BapuaHTe 6e3 ynoopenuii. Ero recommended dose increased costs by 9.8%, and the
OTCTaBaHKE OT KOHTPOJIS cocTaBmio 2,2 % u 2982 double dose by 19.4%

pyb0./ra coorBeTcTBeHHO. [IprMenenne ynodpenuii npu
TaKoM c1rtoco0e 00paOdOTKU MOYBBI HEMHOT'O TTOBBIIIACT
YPOXKAWHOCTh U CYIIECTBEHHO YBETHIUBACT
MPOU3BO/ICTBEHHBIE 3aTpathl. [IpuMeHeHre
PEKOMEHA0BAaHHOM 103bI YBEIMUYMBAJIO 3aTpaThl Ha 9,8
%, a aBoiinoi Ha 19,4 %.

Kumrouesnie cioBa: COS, CK BEJIA, Keywords: SOY, SK VEDA, DENSITY,
VPOXAUHOCTb, PEHTABEJIbHOCTD, PRODUCTIVITY, PROFITABILITY, COST
CEBECTOUMOCTD

http://dx.doi.org/10.21515/1990-4665-198-014

Introduction

In Russia, the government pays great attention to the cultivation of
soybeans to meet the population's needs for soybean oil. Over the past 10 years
in Russia, the average annual growth in soybean sown area was 13.4%, yield -
2.8%, and gross yield - 17.3%. In 2021, Russia recorded record levels of gross
harvest (3.08 million tons, 3.5 times more than in 2011), yield (15.7 centners per
hectare, 32% more). In Russia, the area under soybeans is 30% greater than the
total area of all European countries. Soybean is a plant that can respond
positively to the use of fertilizers, especially on leached black soils. Phosphorus
and potassium fertilizers added to the soil along with basic tillage can
significantly increase yields. However, nitrogen fertilizers can suppress the
process of nitrogen fixation, so they are not used under optimal conditions for
the symbiosis of nitrogen with soybeans. To obtain high and stable soybean
yields, it is necessary to carry out timely and high-quality tillage, including deep
moldboard fall plowing, but the constant use of moldboard tillage negatively
affects the condition of the soil. So it is necessary to consider other methods [3-
7].

http://ej.kubagro.ru/2024/04/pdf/14.pdf
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The effect of mineral fertilizers on soybean yields varied depending on
their amount. The recommended fertilizer rate (N20P80) contributed to an
increase in yield by 3.37 centners/ha, and the intensive rate (N40P80) did not
lead to an additional increase in yield [10-12].

It was found that the control option with moldboard plowing provides the
most optimal agro-physical indicators of the soil, while the worst values of these
indicators were recorded in areas with no-tillage. Optimal soil structure
parameters were formed by plowing; by chiseling they were worse by 6.1%, by
disk plowing by 17.6% and by no-tillage by 25.0% [1, 2, 7, 8].

Material and object of research

The experiment was carried out in 2021-2022 on an experimental field
located of the KubGAU. The experimental plot is represented predominantly by
leached chernozem. In general, both years of the experiment were favorable in
terms of weather conditions for growing soybeans.

As part of an experiment conducted in an 11-field grain-row crop rotation,
two factors were studied: the use of basic tillage and the fertilizer rate. Factor A
(soil cultivation): plowing and chiselling. Treatment depth is 25-27 cm. Factor
B: 1) without fertilizers; 2) recommended fertilizer rate (N45P60). 3) intensive
fertilizer rate (N9OP120).

The object of research is soybeans, early ripening variety SK Veda. For
ripening, it requires 2300-2400 °C of the sum of active temperatures. High-tech,
and also highly resistant to various diseases. Weight of 1000 seeds is 150-170 g,
protein content is 39-41%, oil content is 21-23%. The SK VEDA variety has a
potential yield of 4.4 t/ha in primary and 2.6 t/ha in repeated crops. At the
Zolotaya Niva exhibition in the Krasnodar Territory, at the IPA “Otbor”
agricultural farm in the Kabardino-Balkarian Republic, and at the farms of the
Republic of Kazakhstan, the variety showed high yields from 37.4 to 42.4 c/ha.
In 2019, SK VEDA was included in the State Register of Breeding

http://ej.kubagro.ru/2024/04/pdf/14.pdf
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Achievements of the Russian Federation. This variety has been developed to
withstand abiotic stresses and is recommended for cultivation in dry conditions,
without the use of irrigation, due to its high drought tolerance. SK VEDA has a
tall stem (122 cm) and a powerful root system, which allows it to extend deeper

into the soil and extract moisture from lower layers.

Research results
A general indicator of the action and effectiveness of various methods of
soil cultivation and fertilizer rates is yield. For plowing on an unfertilized
background, a yield of 21.7 c/ha was recorded (Table 1).

Table 1 — Influence of soil tillage and fertilizer rates on soybean yield, c/ha,

2021
Option o Deviation from control
_ _ Productivity
tillage fertilizer rate c/ha %
no fertilizers (k) 21.7 - -
Plowing at 25-
N45P60 23.1 1.4 6.5
27 cm (K)
N90P120 24.6 2.9 13.4
no fertilizers 17.3 -4.4 -20.3
Chiseling at 25-
N45P60 19.1 -2.6 -12.0
27cm
N90P120 20.7 -1.0 -4.6

Application of fertilizers at the recommended rate ensures a soybean yield
of 23.1 c/ha, which is 6.5% higher than the unfertilized background, and
application of fertilizers at an intensive rate ensures an increase in yield by
13.4% to 24.6 c/ha.

Carrying out chiselization on an unfertilized background ensured the
formation of a yield at the level of 17.3 c/ha. The recommended fertilizer rate

resulted in a yield that was 10.4% higher (19.1 c/ha), but lower than the control

http://ej.kubagro.ru/2024/04/pdf/14.pdf
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by 12.0%. The intensive rate led to an increase in yield by 19.7% (20.7 c/ha),
which is already at the control level.

From Table 2 it follows that the average yield for plowing was at the level
of 23.133 c/ha, for chisel cultivation - 19.033 c/ha. Without applying fertilizer,
the average yield obtained in the experiment was 19.5 c/ha, when applying
fertilizers at the recommended rate - 21.1 c/ha, and at the intensive rate - 22.65
c/ha. NSRO5 for the variants was 2.125, for factor A — 0.950, for factor B —
1.344, and for the interaction of factors AB — 2.125.

Table 2 — Statistical processing by correlation and variance analysis, 2021

Tillage factor | Fertilizer rate Average by
A factor B options | factor A | factor B | AB interaction
no fertilizers | 21,700 19,500 0.1500
Plowing 25-
- N45P60 23,100 | 23.133 | 21,100 -0.0500
cm
N90P120 24,600 22,650 -0.1000
o no fertilizers | 17,300 -0.1500
Chiseling
N45P60 19,100 | 19,033 0.0500
25-27 cm
N90P120 20,700 0.1000
NSRO5 for
options 2.125
Factor A 0.950
Factor B 1,344
AB interactions 2.125

In 2022, the maximum yield among all options was obtained by plowing
against the background of N90P120; it amounted to 24.6 c/ha. The highest yield
in the variant with chisel cultivation and the use of intensive fertilizer rates was

obtained 20.7 c/ha, which is 3.9 c/ha less than with plowing (Table 3).

http://ej.kubagro.ru/2024/04/pdf/14.pdf
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Table 3 — Influence of the method of main soil cultivation and mineral fertilizers

on soybean yield, c/ha, 2022.

Option o Deviation from control
: _ Productivity
tillage fertilizer rate c/ha %

no fertilizers (k) 23.4 - -
Plowing at

N45P60 25.6 2.2 9.0
25-27 cm (k)

N90P120 27.3 3.9 16.7

no fertilizers 21.6 -1.8 -1.7
Chiseling

N45P60 23.0 -0.4 -1.7
at 25-27 cm

N90P120 24.3 0.9 3.8

Plowing on an unfertilized background resulted in a yield of 23.4 c/ha.
Application of fertilizers at the recommended rate ensured a yield of 25.6 c/ha,
which is 9.0% more than the unfertilized background, and application of
fertilizers at an intensive rate ensured a yield of 27.3 c/ha with an increase of
16.7%.

According to chiseling on an unfertilized background, a yield of 21.6 c/ha
was formed. The application of fertilizers at the recommended rate ensured the
formation of a yield of 23.0 c/ha, which is 1.7% less than the control indicators.
The highest yield in the option with chiselling was achieved when applying
fertilizers at an intensive rate - 24.3 c/ha, which is 3.8% more than the control.

From Table 4 it follows that NSRO5 for variants was 2.244, for factor A -
1.004, for factor B - 1.419, and for the interaction of factors AB - 2.244.

http://ej.kubagro.ru/2024/04/pdf/14.pdf
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Table 4 — Statistical processing by correlation and variance analysis, 2022

Varipant
: _ Average by
tillage, fertilizer rate,
factor A factor B options | factor A | factor B | interaction A B
no fertilizers 23,400 22,467 -0.3111
Plowing at
N45P60 25,600 25,433 | 24,300 0.0556
25-27 cm
N90P120 27,300 25,800 0.2556
o no fertilizers 21,533 0.3111
Chiseling by
N45P60 23,000 22,944 -0.0556
25-27 cm
N90P120 24,300 -0.2556
NSRO5 for
options 2,244
Factor A 1.004
Factor B 1.419
Interactions A B 2,244

Having studied the data obtained, we can say that the main tillage and
doses of fertilizers had a noticeable effect on the resulting yield. Overall, higher
fertilizer treatments resulted in higher yields, and plowing had higher yields than
chiselling.

The key basis of agricultural production is obtaining the maximum
amount of high-quality products with the least amount of labor and money. In
this regard, it is necessary to take into account that new methods of cultivating
crops allow not only to obtain a good harvest, but also to reduce the costs
associated with its production. In this regard, an important factor is the
economic and organizational assessment of the results of the experience. An
experiment conducted in 2021-2022, studying various methods of basic soil
cultivation and rates of mineral fertilizers, showed that the highest yield was

obtained in the option using plowing and high rates of fertilizers. This is a plus
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of 3.9 c/ha to the control, and the recommended norm gave a plus of 2.2 c/ha.

The lack of fertilizers for chisel cultivation led to a decrease in yield by 1.8 c/ha.

The recommended fertilizer rate ensured that the yield remained at the control

level. The option with chisel cultivation and a high dose of fertilizers showed an

increase in grain yield by 0.9 c/ha (Table 5).

Table 5 — Economic efficiency of basic tillage methods and mineral fertilizer

rates for soybean crops, 2021-2022.

Option
ind plowing at 25-27 cm (k) chiseling by 25-27 cm
ndex
no fertilizers no
N45P60 | N90P120 . N45P60 | N90P120
(k) fertilizers
Productivity, c/ha 23.4 25.6 27.3 21.6 23.0 24.3
Cost of gross
) 93600 102400 | 109200 86400 92000 97200
production, rub./ha
Production costs,
67728 73990 79196 63510 69678 75834
rub./ha
incl. additional
- 6262 11468 -4218 1950 8106
costs, rub./ha
Of these, the cost
- 5998 11000 -4002 1998 7998
of work, rub.
Of which for
) - 264 468 -216 -48 108
harvesting, rub.
Cost of 1 centner
2894.4 2890.2 2901 2940.2 3029.5 3120.7
of products, rub.
Net income from 1
25872 28410 30004 22890 22322 21366
hectare, rub.
Profitability, % 38.2 38.4 37.9 36.0 32.0 28.2

Despite the highest production costs (79,196 rubles/ha), the highest net

income was obtained in the variant with plowing and a high dose of fertilizers; it

http://ej.kubagro.ru/2024/04/pdf/14.pdf
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amounted to 30,004 rubles/ha, which is 4,132 rubles/ha more than in the control.
The lowest production costs were when using no-moldboard tillage without
fertilizers; they amounted to 86,400 rubles/ha. The lowest net income was in the
variant with chisel cultivation and a high dose of fertilizers; it amounted to
21,366 rubles/ha, which is 4,506 rubles/ha less than in the control.

Thus, for the introduction into production of soybean crops using the
predecessor winter wheat, we can recommend a moldboard tillage system and
the use of fertilizers at a rate of N45P60. In this option, the net income was
28,410 rubles/ha, which is 2,538 rubles/ha more than in the control. And the
profitability level was 38.4%, which is 0.2% more than the control option.

The use of plowing with a high rate of fertilizer shows a noticeable
increase in yield. Despite the fact that this option has the highest net income, the
level of profitability here is lower than in the control, by 0.3%. This was due to a
significant increase in production costs; they amounted to 109,200 rubles/ha,
which is 19% more than in the control.

The lowest profitability rate (28.2%) was in the option with chisel
cultivation and a high rate of fertilizers. This option showed an increase in yield
of 0.9 c/ha compared to the control, however, the use of a large dose of
fertilizers significantly increased production costs.

The results were somewhat better in the variant with chisel cultivation and
the recommended fertilizer rate. Here the profitability was 32%, which is 6.2%
less than in the control option. Net income amounted to 22,322 rubles/ha, which
was less than the control by 3,550 rubles/ha.

Among the options with chiselization, the best result was found in the
option without fertilizers. The gap from the control level in terms of profitability
was only 2.2%. Comparing the net income, you can see that in this option it is

lower than in the control by 2982 rubles/ha.

http://ej.kubagro.ru/2024/04/pdf/14.pdf
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Conclusion

The general indicator of the above studies is the resulting yield. The
method of primary tillage and various fertilizer rates had a significant impact on
this indicator. The use of no-moldboard cultivation led to a decrease in yield by
7.7% compared to plowing. The use of fertilizers in the recommended dose
made it possible to obtain an increase in yield of 2.2 c/ha, relative to the control.
And when applying an increased dose of fertilizers, the increase was 3.9 c/ha or
16.7%, relative to the control. Calculation of economic efficiency showed that
the most profitable in terms of net income (28,410 rubles/ha) and level of
profitability (38.4%) was the option with the recommended rate of fertilizer for
plowing, which exceeded the control by 9.8 and 0.2%, respectively. Intensive
application of fertilizer for plowing increases vyields, but also increases
production costs. This leads to the fact that the profitability of this option is
lower than the control one by 0.3% and amounts to 37.9%. All chiseled options
showed lower profitability and lower net income. The best result was with the
option without fertilizers. Its lag from the control was 2.2% and 2982 rubles/ha,
respectively. The use of fertilizers with this method of tillage slightly increases
yields and significantly increases production costs. The use of the recommended

dose increased costs by 9.8%, and the double dose by 19.4%.
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