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B paboTe onucaHbl HAIIK OCTHKCHHS HAYYHBIX
UCCIICIOBAaHUH TI0 aHAJIM3Y arpo-OUOJIOTHYECKUX
noka3zaresnei con copra CK Bena B tunamuke Ha Gone
Pa3IUYHBIX 00PaOOTKH MOYBEI I HOPMBI YIOOPEHHS.

CeBo06OPOT 3epHO-NIPOMAIIHON (OJUHHAIATE ITOJIEH).

PaccmarpuBanu 2 GpakTopa: IprueM OCHOBHON
06paboTku 1mouBsl (Benamika Ha 25-27¢M 1
ynsesieBanue Ha 25-27cM) 1 HopMa ynoopenus (0e3
ymobpennii, pekomenayemasi (NgsPsg) 1 uHTCHCHBHAS
(NgoP120)). YcTaHoBNECHO, YTO pa3iuyYHbIC IPHEMBI
00paboTKU MOYBbI U HOPMBI yIOOPEHUI MPAKTHUECKH
HE BJIMSUIA HA JIAThl HACTYIICHUS (DEHOIIOTHUECKHUX
(a3. Cnocob 00pabOTKH MOYBKI MOBJIKSIT TOJIBKO HA
NosiBJIEHHE BCX0/I0B. Ha BapuaHTe ¢ un3eneBaHueM
BCXOJIbI (PUKCUpOBaIH Ha 1 CYyTKH TIO3Ke, YeM Ha
koHTposte. C yBeTMUEHUEM HOPMBI yIOOpEHUA,
M3MEHSJIACh U JIaTa HACTYIUICHUS 000 U3 (hasbl
Bereranuu. BHeceHne pekoMeHI0BaHHON HOPMBI
ymobpennst (NysPeg) mprBoamIio mosaHemy (Ha 2 xHs)
HACTYIUICHHIO BETBJICHUSI, [[BETCHUS U TOJHON
CIIEJIOCTH 10 CPAaBHEHUIO ¢ KOHTpoJeM. BHecenue
uHTeHCHBHO# HOpMBI yaoopeHus (NgoP120) mpuBoanio
K no3aHeMy (Ha 4 1HSI) HACTYIJIEHHIO BETBICHUS,
[BETEHHUS M MOJHOM CIIEJIOCTH M0 CPABHEHUIO C
KOHTpoOJieM. M3yuaeMble 3JIEMEHThI TEXHOJIOTHH
BO3JICJIBIBAHHS COM OKA3bIBAIU [TOJI0KUTEIHHOEC
JIeiCTBHE Ha BBICOTY pacTeHuit cou. [IpoBenenue
BCITAIIIKK B OCHOBHYIO 00paOOTKY ITOYBBI
obecreunBaIo GopMUPOBaHUE 00JIEE BRICOKOPOCIBIX
pacTeHuil Cou Mo CPaBHEHHUIO C YM3EIICBAHUEM B
TEYeHHE BCEro BEreTalMoHHOro nepuoza. B dasy
BETBJICHUS HA HEYJJOOPEHOM BapUaHTE Pa3HUIIA
cocraBmia 3,2c¢cM, B (hasy userenus 2,4cm, a B ¢asy
MOJHOM criesiocT 2,9CM, B T0JIb3y BCIAIIKH.
YBenuueHne HOPMbI MUHEPAIBHBIX yI00peHUI
OPSMBIM 00pa30M CKa3bIBAIOCH HA BBICOTE PACTEHHIA.
Tak, BHecerue NysPgc, yBEIMUYHBAIIO B CPEAHEM

http://ej.kubagro.ru/2024/03/pdf/06.pdf

UDC 633.152(470.630)

4.1.1. General agriculture and crop production
(biological sciences, agricultural sciences)

AGRO-BIOLOGICAL INDICATORSOF
SOYBEAN DEPENDING ON BASIC SOIL
TILLAGE AND FERTILIZER RATE

Kravchenko Roman Viktorovich
Dr.Sci.Agr., associate professor
RSCI SPIN-code: 3648-2228

Dubovoy Georgy Alexandrovich
graduate student
RSCI SPIN-code: 1944-1837
Kuban Sate Agrarian University, Krasnodar, Russia
350044, Kalinina,13

The article shows the results of field experimeats
study the agro-biological parameters of soybean
variety called SK Veda, depending on the method of
basic soil treatment and fertilizer rates. As jpdidn
experiment conducted in an 11-field grain-row crop
rotation, two factors were studied: the use ofdasil
tillage (moldboard at 25-27 cm (ploughing) and non-
moldboard at 25-27 cm (chiselling) and the fertitiz
rate (without fertilizers, recommended (N45P60) and
intensive (N90P120)).Research has established that
various soil cultivation methods and fertilizereathad
virtually no effect on the dates of the onset of
phenological phases. The method of tillage affected
only the emergence of seedlings. In the variart wit
chiselization, seedlings were recorded 1 day ktn

in the control. With an increase in the rate ofilieers,
the date of onset of any phase of the growing seaso
also changed. Application of the recommended riate o
fertilizer (N45P60) contributed to a later (by 2ydp
onset of branching, flowering and full ripeness
compared to the control. The application of an
intensive fertilizer rate (N90P120) contributechto
even later (by 4 days) onset of branching, flowgrin
and full ripeness compared to the control. Theistud
elements of soybean cultivation technology had a
positive effect on the height of soybean plants.
Plowing during the main tillage ensured the formati
of taller soybean plants compared to chiselling
throughout the entire growing season. In the brizmgch
phase on the unfertilized version, the differenes w
3.2 cm, in the flowering phase 2.4 cm, and in thk f
ripeness phase 2.9 cm, in favor of plowing. An
increase in the rate of mineral fertilizers dirgctl
affected the height of plants. Thus, the applicatbd
N45P60 increased the plant height by an average?of
cm. And when N90P120 was added, the plant height
increased by an average of 7 cm
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BBICOTY pacTeHuil Ha 3,2cM. A ipu BHeceHHH NgoPi 20,
BBICOTA PACTEHUH yBEJIMYMBAIACH B CPEHEM HA 7 CM

Kirouessie crioa: COSI, CK BEJIA, ®EHOJIOTS], Keywords: SOYA, SK VEDA, PHENOLOGY,
BBICOTA PACTEHINU PLANT HEIGHT
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I ntroduction

The strategy of adaptive crop production has begplemented in the
agricultural production of the Krasnodar region, ickh includes an anti-
monopoly varietal policy, based on their targetesk,uwhich has made it
possible to stabilize grain production. Due to elienchange and in populations
of pathogens and pests, energy saturation of dgmal production and
associated changes in technology, it is necesegvgriodically change adapted
varieties. The study of the biological charactassstof a large number of
varieties should cover the most significant agriotécal factors for field crops:
sowing dates, predecessors, main and pre-sowitijzéa, nitrogen fertilizing
and chemical plant protection. The results obtawdidallow us to develop the
features of the technology for growing each variébyming rich material for
the further development of agricultural technol¢p3].

Soybean has recently become one of the main gegumie crops in our
country. This is the most common annual herbacgtast from the Legume
family. This crop has a multifaceted use - bothrgend oilseed, food (sauces,
soups, cereals, milk, cheese and margarine), fesgke( silage) and technical
(cosmetics, medicine). In its composition it consaB6-43% protein, 18-23% oll
and 28-31% carbohydrates. Over the past 10 yehlnisalgsoybean production
and trade have grown by 2.7% and 5.1%, respectivelp020/21, the world
produced about 342 million tons of soybeans (+31%2010/11), and global
soybean trade was about 152 million tons (+65%)e §howth in soybean
production in the world is explained by an increas@lanted area and higher
yields. Over the past 10 years, the average angumaith rate of soybean
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planting area was 1.7%, and yield growth was 1.TRis led to an increase in
soybean area in the world to more than 122 miltientares (+19% compared to
2009/10) and an increase in average yield to 28heenper hectare (+10%) [7].

Different tillage methods and dosages of minerdllifgers have different
effects on the condition of the soil cover of leadiblack soil, and there is no
general agreement on which agricultural technolagythe best. Cost-
effectiveness is also important. In light of theeeincreasing cost of fertilizers,
the feasibility of using high doses must be calgfassessed [4-6].

Soybean is a plant that can respond positivelyheo use of fertilizers,
especially on leached black soils. Phosphorus at@spium fertilizers added to
the soil along with basic tillage can significanilycrease yields. However,
nitrogen fertilizers can suppress the processtodgen fixation, so they are not
used under optimal conditions for the symbiosisi@fogen with soybeans. To
obtain high and stable soybean vyields, it is nesgs® carry out timely and
high-quality tillage, including deep moldboard falbwing, but the constant use
of moldboard tillage negatively affects the corahtiof the soil. So it is
necessary to consider other methods [8].

The best soybean yields can be achieved by ustagicoal plowing or
deep, non-moldboard loosening. On the other hamal,path of minimizing
tillage leads to a decrease in soybean productiug/to soil compaction and an
increase in the number of weeds in crops [9].

According to some researchers, different tillagehmes and dosages of
mineral fertilizers have different effects on thendition of the soil cover of
leached black soil, and there is no general agreeme which agricultural
technology is the best. Cost-effectiveness is atgportant. In light of the
constant increase in the cost of fertilizers, esessary to carefully evaluate the

feasibility of using high doses [10-12].
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Material and object of research

The experiments took place in 2021-2022 on an @xeatal field located
in the Kuban educational and experimental farm. ®&xperimental plot is
represented predominantly by leached chernozememeral, both years of the
experiment were favorable in terms of weather dooms for growing soybeans.

As part of an experiment conducted in an 11-fielirgrow crop rotation,
two factors were studied: the use of basic sddgé (moldboard at 25-27 cm
(ploughing) and non-moldboard at 25-27 cm (chisg)liand the fertilizer rate
(without fertilizers, recommended (N45P60) andnstee (N90P120)).

Soybeans were studied in the experiment (earlynmge variety SK
Veda).For ripening, it requires 2300-2400 °C of $luen of active temperatures.
High tech. This variety has been developed to \ati abiotic stresses and is
recommended for cultivation in dry conditions, waitih the use of irrigation, due
to its high drought tolerance. SK VEDA has a t#dins (122 cm) and a powerful
root system, which allows it to extend deeper thi® soil and extract moisture

from lower layers.

Resear ch results
The growing season is the time required to completeentire cycle of
growth and development of a plant. Its durationdetermined by varietal
characteristics and conditions of the growing seabor soybeans, the dates of
the onset of such phases as: germination, branctavgering and full ripeness

were noted (Table 1).
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Table 1 - Phenological observations (2021-2022)

Option Vegetation phases

_ . Sowing _ full
tillage fertilizer rate shoots branching| bloom|
ripeness

without fertilizers (k) 09.05| 17.0% 25.06 03.077 5.

Plowing (k) | N45P60 09.05 | 17.05 27.06 05.07 08.09
N90P120 09.05 | 17.05 28.06 06.07 10.09

no fertilizers 09.05 | 18.05 25.06 03.07 06.09

Chiseling | N45P60 09.05 | 18.05 27.06 05.07 08.09
N90P120 09.05 | 18.05 28.06 06.07 10.09

In the variant with plowing, soybeans begin to geate a day earlier
(17.05) than in chiselling (18.05). Mineral fe#irs did not affect the date of
soybean emergence.

In the variants where fertilizers were applied, theanching phase
occurred later. Without fertilizers, this phase &egn June 25, with an average
dose of fertilizers on June 27, and with a highedos June 28. Branching of
soybean plants did not depend on soil treatment.

The flowering phase with the N90P120 fertilizereratas recorded the
latest (06.07), and the earliest in the varianheut fertilizers (03.07). In the
variant with a dose of fertilizer N45P60, flowerirgj soybean plants was
recorded on 07/05. The flowering phase was nau@mited by soil treatment.

Full ripeness was also not influenced by tillagat, ¢bepended on the rate
of fertilizer applied. First of all, this phase oced in the variant without
applying fertilizers on 09/06; with the recommend#uoke of fertilizers, this
phase began on 09/08; and last of all, it occuwkdn applying a high rate of
fertilizers on 10/09.

Observing the dates of the onset of phenologicakes of soybeans, one
can notice that tillage had virtually no signifitaffect, and the use of different

rates of fertilizers had a minor effect.

http://ej.kubagro.ru/2024/03/pdf/06.pdf




Hayunsriit sxxypaan KyoI'AY, Ne197(03), 202401 6

The height of soybean plants is one of the indisatny which future
yields can be judged. We have identified a patteat with increasing plant
height, the number of beans on one plant, the nuoftgeeds in a bean and the
weight of 1000 seeds increase, which ensured agase in yield. According to
our data on chiselization during the branching phat soybean plants, the
intensive rate of fertilizers ensured maximum plgrawth. The usual rate of
fertilizers also gave an increase in plant heighmgared to options without
fertilizers, 27.0 and 24.2 cm, respectively. (Table

Table 2 - Height of soybean plants, cm (averag®@1-2022)

Option Vegetation phase
tillage fertilizer rate branching bloom full ripesee
without fertilizers (k) 27.4 65.8 88.7
Plowing (k) | N45P60 30.2 69.5 93.9
N90P120 31.9 73.4 99.1
no fertilizers 24.2 63.4 85.8
Chiseling N45P60 27.0 65.6 88.3
N90P120 29.8 69.3 93.6

At the same time, during the branching phase irvér&ant with plowing,
the greatest increase was also noted when a higlhofdertilizer was applied
(31.9 cm), which is 4.5 cm more than the unferitizariant.

The N45P60 fertilizer rate contributed to the ghowt soybean plants in
height by 2.8 cm and reached 30.2 cm.

By analyzing the data obtained during the flowerplgase, one can
observe a direct dependence of plant height ompipded fertilizer rate. When
plowing on an unfertilized background, the heiglasv$5.8 cm. The use of the

recommended fertilizer rate increased this figywey cm, and the height was
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69.5 cm. When using the N90P120 fertilizer ratanpheight increased relative
to the control by 7.6 cm and amounted to 73.4 cm.

Considering the option with chiseling, you can #&e same pattern. As
the fertilizer rate increases, the height of thangd also increases. In the
flowering phase, without fertilizers, the height sv&3.4 cm; with the
recommended fertilizer rate, the height was 65.6whch is 2.2 cm more than
the control; with a double rate, the height was3a9n, which is 5.9 cm more
than the control. .

An important agro-biological parameter is the heigfhplants at the onset
of full ripeness. According to plowing on an uniiezed background, the plant
height was 88.7 cm. Soybean plants were the td@8&s1 cm) according to the
intensive fertilizer rate. Here the growth was aaded at the level of 10.4 cm in
relation to the control. Application of fertilizeexccording to the recommended
rate contributed to an increase in plant heigh®3® cm, which exceeds the
control values by 5.2 cm.

When chiselling was carried out in the absenceedilizers, the limit for
the height of soybean plants was 85.8 cm. Accordonghe recommended
fertilizer rate (N45P60), the limit for the heighit soybean plants was 88.3 cm,
which is 2.5 cm more. According to the intensiveman N90P120, the height
limit of soybean plants was 93.6 cm, which is alged.8 cm.

In the variant with plowing, the height of soybeplants was greater
compared to chisel cultivation on all fertilizatiobackgrounds. In the
unfertilized version, the difference was 2.9 cm,ewhapplying fertilizers
according to the recommended norm (N45P60) themifice was 5.6 cm, and

when applying fertilizers according to the inteesnorm (N90P120) - 5.5 cm.

Conclusion
Various soil tillage methods and fertilizer ratesdhvirtually no effect on

the dates of the onset of phenological phases.niétod of tillage affected
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only the emergence of seedlings. In the varianh whiseling, seedlings were
recorded one day later than the control indicatfish an increase in the rate of
fertilizers, the date of onset of any phase ofghmving season also changed.
Application of the recommended rate of fertiliz&465P60) contributed to a
later (by 2 days) onset of branching, flowering &tripeness compared to the
control. The application of an intensive fertilizate (N90P120) contributed to
an even later (by 4 days) onset of branching, flowge and full ripeness
compared to the control. The studied elements yifesan cultivation technology
had a positive effect on the height of soybeantpladlowing during the main
tilage ensured the formation of taller soybeanmfdacompared to chiselling
throughout the entire growing season. In the brizwgchhase on the unfertilized
version, the difference was 3.2 cm, in the flowgnoihase 2.4 cm, and in the full
ripeness phase 2.9 cm, in favor of plowing. An @ase in the rate of mineral
fertilizers directly affected the height of plani$ius, the application of N45P60
increased the plant height by an average of 3.2Ammd. when N90P120 was

added, the plant height increased by an averagewof.

Bibliography

1. Archipenko, A. A. The role of mineral fertilizersié basic tillage for winter wheat
crops in the formation of its productivity / A. AArchipenko, R. V. Kravchenko //
Polythematic network electronic scientific jourrdlthe Kuban State Agrarian University. -
Krasnodar: KubSAU, 2021. — No. 171. — P. 355-34D0G4 10.21515/1990-4665-171-023. —
EDN QZEXHZ.

2. Dubovoy, G. A. Effectiveness of mineral fertilizeagainst the background of non-
moldboard tillage in the technology of cultivatingnter wheat / G. A. Dubovoy, R. V.
Kravchenko, S. I. Luchinsky, V. |. Prohoda / Pobjtiatic network electronic scientific
journal of Kubansky State Agrarian University, 2022No. 183. — P.147-157.

3. Kalinin, O. S. The influence of soil cultivation carmineral fertilizers on the
agrophysical properties of soil under sugar beepsr O. S. Kalinin, R. V. Kravchenko //
Polythematic network electronic scientific jourradl the Kuban State Agrarian University,
2021. — No. 173. — P. 61-75. — DOI 10.21515/199654673-006. — EDN STEEJO.

4. Kravchenko, R.V. The influence of complete mindittilizer on the productive
potential of corn hybrids on leached chernozenmM. Rravchenko // Agrochemistry, 2009. —
No. 8. — P. 15-18. — EDN KUEOMJ.

5. Kravchenko, R.V. Energy-saving technologies fortigating corn hybrids / R.V.
Kravchenko, V.I. Prohoda // Equipment and equipnfentural areas, 2009. — No. 10. — P.
16-17. — EDN KWRIBB.

http://ej.kubagro.ru/2024/03/pdf/06.pdf




Hayunsriit sxxypaan KyoI'AY, Ne197(03), 202401 9

6. Kravchenko, R. V. Optimization of mineral nutritiavhile minimizing basic tillage
in the technology of cultivating winter wheat / R. Kravchenko, A. A. Archipenko //
Proceedings of KubSAU, 2019. — No. 80. — P.150-15P0OI 10.21515/1999-1703-80-150-
155. — EDN EMKSBA.

7. Kravchenko, R.V. The influence of the main tillage the agrophysical properties of
the soil in soybean cultivation technology / R.Vrakchenko, S.I. Luchinsky, V.P.
Matvienko, A.A. Manokhin // Proceedings of KubSARD20. — No. 86. — P.79-84. — DOI
10.21515/1999-1703-86-79-84. — EDN HXKIVE.

8. Kravchenko, R. V. The influence of complex mindeatilizers on the agrobiological
indicators of soybeans in the conditions of thet@gzone of the Krasnodar Territory / R. V.
Kravchenko, S. S. Terekhova, I. S. Petelin / Procegs of KubSAU, 2022. — No. 99. — C
.106-111. — DOI 10.21515/1999-1703-99-106-111. -NEDALZHU.

9. Kravchenko, R. V. The influence of basic tillage its1 agro-physical indicators in
soybean crops / R. V. Kravchenko, G. A. Dubovoy dlythematic network electronic
scientific journal of the Kuban State Agrarian Uamsity, 2022. — No. 179. — C .320-331. —
DOI 10.21515/1990-4665-179-021. — EDN ZHICLK.

10. Makoveev, A. V. Productive and economic indicatofssunflower cultivation
with different methods of primary tillage / A. V. &koveev, S. I. Luchinsky, R. V.
Kravchenko // Polythematic network electronic stfemjournal of the Kuban State Agrarian
University, 2020. — No. 161. — P. 271-281. — DOI21%15/1990-4665-161-021. — EDN
VOPYGL.

11. Shuvalov, A. A. Dependence of agrochemical and @grsical indicators of soil
on its main processing in the technology of cuttng sugar beets / A. A. Shuvalov, R. V.
Kravchenko // Polythematic network electronic stfenjournal of the Kuban State Agrarian
University, 2020. — No. 162. — P. 219-228. — DQ0.211515/1990-4665-162-015. — EDN
LZGTRR.

12. Shuvalov, A. A. Dependence of the soil water regonets main treatment in the
technology of cultivating sugar beets / A. A. ShHovaR. V. Kravchenko // Polythematic
network electronic scientific journal of the Kub8tate Agrarian University, 2020. — No. 163
. — pp. 265-274. — DOI 10.21515/1990-4665-163-622DN XPUQZM.

http://ej.kubagro.ru/2024/03/pdf/06.pdf




