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BO3JEJIBIBAHUE INIIEHUIBI B3ABUCUMOCTHA OT CIIOCOBA
IOCEBA U BHECEHUSA A30THBIX YIOEPEHUM

YekycoB M.C., <) Kem A.A., Muxaabios E.M., IImuar A.H., Jamanckuii P.B.

OMmcKull azpapHblil HAYYHbIN YeHmp
Owmck, Poccus
(<) e-mail: 55asc@bk.ru

[IpencraBneHs mpenMyIecTBa U HEMOCTATKH HanOoJIee pacpoOCTPAHEHHBIX THIIOB pabO4HX Op-
TaHoB CesUIOK. V3yueH COLIHMK, MO3BOJISIOIINI BHOCUTh MUHEpAIbHbIE YIOOPEHHS HIKE YPOBHS
IOCeBa CEeMsTH 3€PHOBBIX KYJIBTYP C COXPAaHEHWEM MTOYBEHHOH MPOCIONKN MeX Ty HUMU. J[ByXdak-
TOPHBIH MOJIEBOI OMBIT MPOBEACH B YETHIPEXKPATHOW MOBTOPHOCTH C MIOCTOSIHHOM HOPMOH! BBICEBa
CEeMSH SpOBOM MSATKOHM mmreHuIbl OMckas 36 4,5 mutH Bexokux cemsia/ra B 2021 . Hopma BHece-
HUSI MUHEpaJIbHBIX ynoOpeHuil ¢ cogepkanueM asota 34,4% cocrasisina 0 (kontpons), 100, 150,
200 xr/ra Ha Ka)XXIOM THIIE UCCIISMyeMBIX pabounx opraHoB. [IpuBeneHBI pe3ybTaThl CPaBHUTETh-
HBIX UCCIIEJOBAaHUI KauecTBa paOdOTHI TPEX THUIIOB COIIHHUKOB Ha 0aze cepuitHo# cestniku CKII-2,1.
B xone moseBoro omeiTa onpenessiiy NIyOnHy 3a/1eKH CEMSTH, TIOJIEBYIO BCXOKECTb, YPOKANHOCTh
1 KauecTBO 3€pHa IO BapuaHTaM. Jlydinne mokasarenu mocesa 1o TIyOMHE 3aJelIKU CEeMSH Spo-
BOH MIIIEHAIIHI 00eCTIeunIn KOMOMHUPOBAaHHBIE U ANCKOBBIE COITHUKN. Hanbospimas momesast BCxo-
xecth (72,7%) noiydeHa npu MoceBe KOMOMHUPOBAHHBIMU COLTHUKAMH C BHECEHHEM aMMHavYHON
cenmutpsl B HOpMe 150 Kr/ra, IMCKOBBIMH COITHUKAMU TPH ToM xe Hopme — 71,0%, ¢ cepuitHbIM J1a-
MTOBBIM COLTHUKOM — 55,1%. Hanbonpias ypoxkaitHocTs (3,18 T/ra) noxydeHa mpu moceBe Cesuikon
CKII-2,1K ¢ xoMOMHIpOBAaHHBIME COIITHUKAMHY TTPH BHeCEHUH 150 KT aMmMmuadHol cenutphl/ra. [lpn
TOH K€ HOpME BHECEHHsI yTOOpeHUH ypoKaifHOCTh MPU IMOCEBE AUCKOBBIMU COITHMKAMHU COCTABMIIA
3,16 1/ra. Comeprkanue ChIpOi KISHKOBHHBI HA KOHTPOJIBHOM BapHaHTe 3aperucTpupoBano 31,2%,
[IPU NTOCEeBE KOMOMHUPOBAHHBIM COIITHUKOM — 34,1%, Mpu moceBe TUCKOBBIM COILITHHKOM C BHECe-
HHEM aMMHadHOH cenuTpsl B (hnznueckom Bece 200 kr/ra — 33,4%.

KuaroueBble ciioBa: cesiika, COIIHUK, CIIOCOOBI MOCEBa 3€PHOBBIX, BHECEHUE YIOOpPEHUH, ypo-
Kail 3epHa, KaueCTBO 3epHA

WHEAT CULTIVATION DEPENDING ON THE METHOD OF SEEDING AND
NITROGEN FERTILIZER APPLICATION
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Omsk, Russia
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The advantages and disadvantages of the most common types of seed drills are presented. A
coulter has been studied that makes it possible to introduce mineral fertilizers below the level of
sowing cereal seeds with preservation of the soil layer between them. Two-factor field experiment
was conducted in four replications with a constant seeding rate of spring soft wheat Omskaya 36
4.5 million germinated seeds/ha in 2021. The rate of mineral fertilizers with a nitrogen content of
34.4% was 0 (control), 100, 150, 200 kg / ha on each type of the studied work tools. The results
of comparative studies of the quality of three types of coulters on the basis of a serial seeder SKP-
2,1 are presented. During the field experiment, the depth of seed embedding, field germination,
yield and grain quality were determined according to the variants. The best seeding depth of spring
wheat seeds was provided by combined and disc coulters. The highest field germination (72.7%)
was obtained when seeding with combined coulters with the introduction of ammonium nitrate at a
rate of 150 kg / ha, disc coulters at the same rate - 71.0%, with a standard tine coulter - 55.1%. The
highest yield (3.18 t/ha) was obtained when seeding with SKP-2,1K drill with combined coulters at
the application of 150 kg/ha of ammonium nitrate. At the same rate of fertilizer application, the yield
when seeding with disc coulters was 3.16 t/ha. The content of crude gluten in the control variant was
31.2%, when seeding with a combined coulter - 34.1%, when seeding with a disc coulter with the
introduction of ammonium nitrate in the physical weight of 200 kg/ha - 33.4%.
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INTRODUCTION

The main reason for the low efficiency of
crop cultivation in the Western Siberia is the
inconsistency of technological and biological
cycles in different climatic zones. For efficient
grain production it is recommended to actively
develop adaptive-landscape farming system
with a set of agro-technologies of different lev-
els of intensification based on accurate (digital)
management of natural resource potential [1].

On the basis of agrolandscape zoning, ra-
tional structure of the use of sown areas, and
intensification of production, grain production
growth is ensured [2, 3].

Machine technologies determine the level of
plant productivity, product quality and ultimate-
ly form the social and environmental aspects
of agricultural production. Technical means in
conjunction with their supporting systems con-
stitute the material and technical base of tech-
nology, the adaptation of which to the natural
and climatic conditions and resource capabili-
ties of the agricultural producer determines the
level of intensity. In this case, the necessary
condition is the stability of the agrolandscape
and the reproduction of soil fertility [4].

In crop production 76% of agricultural orga-
nizations and 78% of private farms produce ac-
cording to extensive technologies, which prac-
tically do not use the achievements of science,
advanced domestic and foreign experience, do
not involve means of intensification (mineral
fertilizers, etc.), use old-generation machines.
The size of the harvest depends mainly on the
prevailing weather conditions and the natural
fertility of soils.

Under intensive farming the system of fertil-
izers provides for the application of 60-85 kg
of active agent of mineral fertilizers per one
hectare of crop rotation area, including nitrogen
30 kg, phosphorus 30-45 kg, potassium 10 kg.
Based on soil diagnosis, phosphorus and potas-
sium fertilizers can be applied in reserve for
crop rotation or annually for individual crops.
Nitrogen fertilizers should be applied locally
before sowing [5, 6].

In most of the existing designs of coulter
groups, seeding of seeds and fertilizer applica-
tion is carried out jointly in one row (in one ho-
rizon of depth). In this case there is a change in
the direction of growth (chemotropism) of the
root system under the influence of chemicals
(fertilizers). The disadvantage of this method is
the low efficiency of using starter fertilizers, es-
pecially if the moisture content of the seed layer
of soil is low. Therefore, it is preferable to have
a layer of soil between the seeds and fertilizers
for active development of the root system of the
plant and use the full potential of the applied
mineral fertilizers. Also, when applying fertil-
izers to a certain depth, it is possible to regulate
the location of the root system of plants in the
space of the arable layer [7-9].

There are several types of coulter groups:
disc, tine, tyne. In turn, each of the coulter types
can work in combination with various addition-
al working tools, based on the selected seeding
technology [10-12].

The operation of disc coulters is only possi-
ble on soil that has been prepared in advance by
pre-cultivation. For work on chemical fallows,
where there is a large amount of crop residues
on the surface of the field, it is recommended
to use discs with different diameters or single
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disc coulters. The double disc coulter works
without the additionally installed slotted disc
at the front, not by cutting but by pressing the
straw mass into the soil. The seeds are not fully
incorporated into the soil, the crushing among
the straw mass reduces their field germination.
The use of disc coulters is not desirable in case
of high soil moisture. The disadvantages of disc
coulters include the inability to incorporate
seeds over 4 cm in hard parched soils.

The most universal are tine coulters that per-
form several technological operations in one
pass: cultivation, loosening, sowing and fertil-
izer application. If the seeding layer is dry, tine
coulters can sow at a greater depth (4-8 cm),
which allows to obtain seedlings even in the
most unfavorable conditions.

The tyne coulters are able to penetrate even
the densest soils and sow to almost any depth.
They have less impact on the soil compared to
the duckfoot tine, leaving narrow sowing strips.
The soil is loosened less, more stubble and
straw remain on its surface, and less moisture
evaporates [13, 14].

Germination and plant development depend
to a large extent on the method of sowing and
fertilizing. Joint seeding is undesirable because
contact of mineral fertilizers with the seeds af-
fects the germination of the seeds. Therefore, the
creation of working tools for a chisel planter with
separate application of seeds and mineral fertil-
izers is an important task. In order to improve
the efficiency of fertilizers and crop yields, we
developed a combined coulter for separate ap-
plication of seeds and fertilizers [15].

The purpose of the research is to carry out
a comparative study of cultivation methods of
spring soft wheat planters SKP-2,1K equipped
with coulters for multilevel sowing and SDS-
2,1 with disc coulters in comparison with the
serial SKP-2,1 (control). Also, the aim of the
research is to determine the effect of the seed-
ing method, placement of fertilizers relative to
the seeds and the rate of application of start-
ing doses of nitrogen fertilizers on the yield and
quality of grain.

Research objectives:

— to develop a scheme of field comparative
experiment for the performance of sowing cere-
als by intensive technology;

— conduct laboratory and field comparative
studies of chisel planter operation with com-
bined coulters, disc coulters and serial coulters
to assess the quality and yield of grain.

MATERIAL AND METHODS

Setting of field experiment was carried out
20.05.2021 by MTZ-82 tractor in the unit with
a basic chisel planter SKP-2, 1. In the course of
research three kinds of coulters mounted on the
frame of the basic planter SKP-2,1 were com-
pared: combined coulters for multilevel sowing
(SKP-2,1K) designed by the Omsk Agricultural
Research Center, disc coulters (SDS-2.1), seri-
ally produced tine coulters (SKP-2,1 - control).
At different methods and variants of fertilizer
application (ammonium nitrate) the rate was
100, 150 and 200 kg/ha. Spring wheat was the
forecrop at sowing. The main soil treatment in
autumn was not carried out. Ammonium nitrate
was used as a mineral fertilizer, which was in-
troduced simultaneously with sowing. In the
course of the field experiment the depth of seed
embedding, field germination, yield and quality
of grain by variants were determined. Experi-
ments were laid according to the generally ac-
cepted method of B.A. Dospekhov.

Methodology and conditions of the field
agro-technical experience are based on STO
AIST (Standards of the Association of Agri-
cultural Machinery and Technology Testers) 10
5.6-2003 Sowing machines. Program and test
methods, GOST 31345-2007 Tractor seeders.
Test methods.

RESULTS AND DISCUSSION

All sowing passes were performed at the
same seeding rate of spring wheat Omskaya
36 (4.5 million germinated seeds/ha). The en-
tire amount of work was carried out during one
work shift. The scheme shows variants of one
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repetition of the experiment (see Fig. 1). The
experiment was two-factor, the repetition was
four times. The forecrop was spring wheat. No
main tillage was done in autumn. Fertilizer was
applied simultaneously with sowing, the per-
centage of nutrients in the fertilizer was 34.4%.
Sowing was carried out with spring wheat
Omskaya 36. Qualitative indicators of seeds:
weight of 1000 grains - 33 g, field germina-
tion - 92%, moisture - 14%. Seeding rate for all
replications - 4.5 million germinated grains/ha.
Seeding depth - 6 cm.

The total number of accounting plots was 48,
the size of the experimental plot was 0.25 ha. In
the course of the field experiment the following
indicators were determined: field germination,
uniformity of the sowing depth and yield by
variants. Herbicide treatment of the crops was
carried out on June 20. Plots were harvested on
06.09.2021 by Wintersteiger plot harvester.

The seedlings obtained in the plots with each
type of coulter group are shown in Fig. 2.

Uniform seed placement at a given depth is
the most important indicator for both the eval-
uation of sowing and the work of the coulter
group. The sowing depth can vary widely de-
pending on the moisture of the sowing layer and

the weather conditions at the time of sowing. If
the spring is wet, it is recommended to sow to a
depth of 4-5 cm. In hot, dry and windy weather
during the sowing season, the sowing depth can
be as deep as 6-8 cm. It is not recommended to
sow cereal crops to a depth of less than 4 cm, as
the soil dries out quickly and the seed does not
have time to give seedlings.

Table 1 shows the calculated figures for the
depth of seeding (by the ethylated part of the
plants) of each of the studied coulter groups.

Comparative field tests showed that the co-
efficient of variation of the seed drill SKP-2,1
with standard tine coulters was 20%, seed drills
SKP-2,1K and SDS-2,1, equipped with a com-
bination and disc coulters, respectively, - 13%,
indicating a better stability of the stroke of these
coulters on the depth of seeding.

Field germination of plants for each type of
coulter groups was determined after the emer-
gence of complete shoots in the plots with an
area of 1 m?. Fig. 3 shows a graph of the de-
pendence of field germination on the type of
coulter used and the rate of nitrogen fertilizer
application.

The results show that field germination on
the control when sowing without fertilizer on
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Fig. 1. The scheme of setting up one repetition of the experiment
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Puc. 2. Obmuii BUI UCCIIEAYEMBIX COITHUKOBBIX TPYIII C pe3yIbTaTaMH BCXO/IOB:
a — nByxauckoBbie cottHuKH cesutku CHC-2,1; 6 — COMIHUKY 1Sl pa3HOYPOBHEBOT'O MIOCEBA U BHECEHUSI MUHEPAITb-
HbIX ynoopennit cesuiku CKI1-2,1K; 6 — cepuiinbie nanossie comnanku cesuikn CKI1-2,1 — koHTpOIB

Fig. 2. General view of the investigated coulter groups with the results of shoots:

a — double-disc coulters of the SDS-2.1 seeder; 6 — openers for multilevel seeding and application of mineral
fertilizers of the SKP-2.1K seeder; 6 — serial tine coulters of the SKP-2.1 seeder — control
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Ta6a. 1. PacuerHbie mokaszareiu CesIOK 10 TITyOHHE 3aJIeKH CeMSH
Table 1. Estimated indicators of seeders by seed placement depth

Indicator SKP-2,1 SKP-2,1K SDS-2,1
Average embedment depth, cm 5,58 5,89 5,60
Standard deviation, cm 1,13 0,92 0,91
Coefficient of variation, % 20 13 13

serial tine coulters was 52.7%, combined coult-
ers - 63.6%, disc coulters - 61.5%. The highest
field germination (72.7%) was obtained when
ammonium nitrate was added at a rate of 150
kg/ha in the variant with combined coulters. On
disc coulters at the same rate - 71.0%.

Fig. 4 shows a general view of the experi-
mental plot before harvesting and the process
of harvesting of the registration plots with a
Wintersteiger plot harvester.

Prior to harvesting, sheaves were harvest-
ed from each registration plot for subsequent
structural analysis. Table 2 shows the values of
the resulting grain yield of spring wheat during
harvesting with a Wintersteiger plot combine as
well as according to the results of threshing of
the harvested sheaves in the laboratory on the
plot threshing machine.

Fig. 5 shows a graph of the dependence of
grain yield of spring wheat Omskaya 36 on the
type of coulter and the rate of nitrogen fertilizer
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application after threshing of the registration
plots by Wintersteiger plot harvester.

Analysis of the yield results shows that the
increase in grain depends on the method of fer-
tilizer application and their norm. The highest
yield (3.18 t/ha) was obtained when seeding
with a seeder SKP-2,1K with combined coult-
ers at the application of 150 kg of ammonium
nitrate /ha. When seeding with a disc coulter at
the same rate the yield was 3.16 t/ha. Compared
to the control at the same rate these values are
higher by 3%.

After harvesting, the grain material from
each of the variants was collected for grain
quality evaluation in the grain quality labora-
tory of the Omsk Agricultural Research Center.
Table 2 shows qualitative indices of soft spring
wheat grain - gluten.

The content of crude gluten when sowing
with SKP-2,1 (control) was 31,2%, when sow-
ing with SKP-2,1K planter equipped with com-
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Puc. 3. IloneBast BCXOXKECTh CEMSIH HpOBOﬁ MIICHUIIBI B 3aBUCUMOCTH OT THIIA COIITHUKA U HOPMbI BHECC-

HUS ynoopenuit, %

Fig. 3. Field germination of spring wheat seeds depending on the coulter type and the fertilizer

application rate, %
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Puc. 4. OOt BUI ONMBITHOTO YYaCcTKA U MPOLIECC YOOPKU YUCTHBIX JICIISTHOK
Fig. 4. General view of the experimental plot and the process of harvesting of the registration plots
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Fig. 5. Grain yield depending on the coulter type and the fertilizer application rate, t/ha

Taoda. 2. KonnuecTBo KICHKOBUHBI IO KAXKIOMY U3 BApUAHTOB, %o
Table. 2. The amount of gluten for each of the options, %

Option

The amount of gluten

SKP-2,1 (control)

SKP -2,1 + 100 kg/ha of fertilizer
SKP -2,1 + 150 kg/ha of fertilizer
SKP -2,1 + 200 kg/ha of fertilizer
SKP -2,1K

SKP -2,1K + 100 kg/ha of fertilizer
SKP -2,1K + 150 kg/ha of fertilizer
SKP -2,1K + 200 kg/ha of fertilizer
SDS -2.1

SDS -2.1 + 100 kg/ha of fertilizer
SDS -2.1 + 150 kg/ha of fertilizer
SDS -2.1 + 200 kg/ha of fertilizer

31,2
30,1
34,6
37,0
31,2
31,0
36,1
38,0
32,0
30,0
35,1
36,5

96  Siberian Herald of Agricultural Science * 2022 ¢ 52 « 1

Mechanisation, automation, modelling and dataware



Bo3zzenbiBanue MIIEHHULBI B 3aBUCHMOCTH OT clIoco0a rocesa
1 BHECEHHS a30THBIX yI0OpeHHit

Yekycos M.C., Kem A.A., Muxansios E.M.,
Imunr A.H., Jamanckwuii P.B.

bined coulters for multilevel sowing and ap-
plication of nitrogen fertilizers - 34,1%, when
sowing with double disc coulters - 33,4% (see
Table 2). The maximum values of the content of
crude gluten were received for all the variants
of sowing with the application of ammonium
nitrate in the physical weight of 200 kg/ha and
were 37,0% (control), 38,0 (shallow tillage)
and 36,5% (seeding with disc working tools)
accordingly depending on the type of coulter
and method of application.

CONCLUSION

Comparative tests of different types of coult-
ers on the basis of a serial seeder SKP-2,1 ac-
cording to the developed scheme of the experi-
ment showed that the best performance for the
depth of seeding spring wheat seeds provide
combined and disc working tools.

The highest field germination (72.7%) was
obtained when sowing with combined coult-
ers at the rate of 150 kg ammonium nitrate/
ha, when sowing with disc coulters at the same
rate - 71.0%, standard tine coulter - 55.1%. The
highest yield (3.18 t/ha) was obtained when
seeding with a seeder SKP-2,1K with combined
coulters at 150 kg ammonium nitrate/ha. At the
same rate of fertilizer application the yield at
seeding with disc coulters was 3.16 t/ha. The
maximum content of raw gluten was obtained
for all variants of sowing (control, combined,
disc coulters) at the application of ammonium
nitrate in physical weight 200 kg/ha and was
37,0; 38,0; 36,5% depending on the type of
coulter and method of application.
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