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BJIMSAHUE CIIOCOBOB OBPABOTKH ITIOYBbI
HA YPOXXAMHOCTb O3UMOM PKU COPTA CYJAPYIIKA

) Bbpaxuuxos I1.H., CaiinakoBa A.B., JlutBunuyk O.B.

Cubupckutl HayUHO-UCCIe008AMENbCKULL UHCTNUMYM CelbCKO20 X035UCmed i mopgha — gpunuan
Cubupcrozo gpedepanvrozo Hayurnozo yewmpa azpobuomexnonoeuti Poccuiickoii akademuu Hayk
Tomck, Poccus

(<D e-mail: Bracznik@sibmail.com

W3noxeHs! pe3yabTaThl U3yYeHHs! JIEMEHTOB TEXHOJIOTHH BO3/IENIBIBAHNS HOBOTO COPTa O3UMOM
pxu Cynapymka. McenenoBanus npoxonmin B 2019, 2020 rr. B ycloBHsIX MOATA€KHONW 30HBI TOM-
cKoif oOmacty. JlaHa oIeHKa BIMSHUS CITOCOO0OB 00pa0OTKH TIOYBKI, a TAKXKE BO3ACHCTBHUS yao0pe-
HUS TYMUHOBOTO U3 Topda ['ymocTiM Ha ypoxkaitHOCTh 03uMon prku Cynapyika. [1odBbI onbITHOTO
yuactka kucisie (pH 4,3) nepHoBO-110g30MCThIE CYTIECYaHOTO MEXaHNYeCKoro cocTana. IlaxoTHbIi
TOPU3OHT Xapakrepusyercss Hu3kuM (1,5%) coneprkanueM rymyca, cinadoil 00ecre4eHHOCThIO HU-
tpatabM azotoM (0,2 mMr/100 1), cpenneii (19,2) — mogBmxHBIM GochopoM H OOMEHHBIM KallleM
(7,1), Beicokum (11,0 mr/100 1) conmepaHneM MOJBIKHOTO amroMuHUs. CxeMa OmbITa BKITFOYalia
YeThIpe BapuaHTa o0paboTKH MmouBkl: Bemamika rmapa [1JIH-4-35 + kymeruBanus KITH-4,2, moces
0e3 MpuKaThIBaHUA U C IpUKaTeiBaHueM; nuckoBanue bJIMK-2,8 + xynsruBamus KIIH-4,2, moces
0e3 mpuKaTbIBaHUs U ¢ TpuKaTeiBaHueM. O0paboTKy ynoOpeHrneM r'yMHHOBBIM 13 Topha ['ymocTm
B koHueHTpanuu 0,001% npoBoawiy 1o Beretauu B (haze Havasia Beixona B TpyoKy. CpemHsist ypo-
KaMHOCTh 03MMOM prku copra CyaapyIika 3a roJsl UcciaeJoBaHuid cocTaBuia 4,66 T/ra B BapuaHTte
C JMCKOBaHUEM, MOCIEAYIONIEH KyJIbTUBALUEN Mepe]] NOCEBOM U JIaJIbHEMIIIMM MOCEBOM C MpUKa-
ThIBaHUEM, uTO Ha 0,34 T/ra BBINIE, YeM MPU TPATUITHOHHOM CTI0c00e 00paboTku mouBHL. [Ipume-
HEHHUE yA00peHUsi TYMUHOBOTO U3 Topda ['yMOCTHM Ha XOJIOIHBIX JEPHOBO-MOA30IUCTHIX TIOYBAX
[IO3BOJIMJIO B CPEAHEM IO OIBITY MOJIyYUTh YPOXKaHHOCTb 03UMOl pxu 4,31 1/ra, uro Ha 0,39 T/ra
BBIIIIE, YeM 0e3 yI00peHusl.

KaioueBsie cioBa: o3umast poxkb Cyaapylika, ypoxkaiHOCTh, CIOCOOBI 00paOOTKH MOuBHI, ['y-
MOCTHM

INFLUENCE OF TILLAGE METHODS ON THE YIELD OF WINTER RYE
VARIETY SUDARUSHKA

(<) Brazhnikov P.N., Sainakova A.B., Litvinchuk O.V.

Siberian Research Institute of Agriculture and Peat — Branch of the Siberian Federal Scientific
Centre of AgroBioTechnologies of the Russian Academy of Sciences

Tomsk, Russia

(<) e-mail: Bracznik@sibmail.com

The results of studying the elements of the technology of cultivation of a new variety of winter
rye Sudarushka are presented. The research took place in 2019, 2020 in the sub-taiga zone of the
Tomsk region. The impact of soil cultivation methods as well as the impact of humic fertiliser from
peat Gumostim on the yield of winter rye Sudarushka is evaluated. The soils of the experimental plot
are acidic (pH 4.3) soddy-podzolic loamy sandy loam. The arable horizon has a low humus content
(1.5%), a low (0.2 mg/100g) content of nitrate nitrogen, a medium content of mobile phosphorus
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(19.2) and exchangeable potassium (7.1) and a high (11.0 mg/100g) content of mobile aluminium.
The scheme of the experiment included four variants of cultivation: ploughing of fallow lands with
PIN-4-35 + cultivation KPN-4,2, sowing without packing and with packing; disking with BDMK-
2,8 + cultivation KPN-4,2, sowing without packing and with packing. Treatment with humic
fertilizer from peat Gumostim at a concentration of 0.001% was carried out during the growing
season in the beginning phase of the leaf-tube formation. The average yield of winter rye in the
variety Sudarushka during the years of research was 4.66 t/ha in the variant with disking, subsequent
cultivation before sowing and further sowing with packing, which is 0.34 t/ha higher than with the
traditional method of soil cultivation. The application of humic fertilizer from peat Gumostim on
cold sod-podzolic soils enabled the average yield of winter rye to be 4.31 t/ha y, which is 0.39 t/ha

higher than without the fertilizer.

Keywords: winter rye Sudarushka, yield, soil cultivation methods, Gumostim
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INTRODUCTION

Winter rye is a strategic food grain crop in
Russia, the most plastic in its range and the
most adaptable for regions with difficult natu-
ral and climatic conditions. Only rye can with-
stand the lowest temperature at the depth of
the tillering node down to -23 °C. It is widely
regarded as a low economic risk crop, espe-
cially in areas with poor soils. Rye is mainly
distributed in areas with sandy and clay soils
with low fertility and high acidity, where other
cereal crops have lower yields [1-3].

The use of a set of agronomic measures is
aimed at obtaining high and sustainable crop
yields and should be based on their biologi-
cal characteristics, which contributes to the
manifestation of the maximum potential of
the variety [4].

One of the ways to increase rye yields is
proper tillage, which should solve a set of
problems depending on the forecrop, soil, cli-
matic and hydrothermal conditions, phytos-
anitary state of the fields. To save material and
energy resources it is necessary to minimize
the number of technological operations and at

the same time to ensure optimal conditions for
plant development.

There are different opinions and conclu-
sions in the scientific literature about the im-
pact of different tillage technologies on crop
yields [5-7]. According to some scientists [8-
10], the non-mouldboard system compared to
the mouldboard system worsens the fertility of
the arable layer. A number of authors note an
increase in the yield of crops grown by non-
mouldboard (compared to plowing) against
the background of high doses of mineral fer-
tilizers [11].

In the sub-taiga zone on cold sod-podzolic
soils, a system of tillage with obligatory seed
rolling of crops is adopted [12]. The rolled soil
increases moisture reserves, stimulates the
processes of seed germination.

The purpose of the study - to develop el-
ements of cultivation technology of the new
variety of winter rye Sudarushka.

Edaphic stresses, biotic factors and climatic
conditions limiting high yields of crops in the
West Siberian region allow the most complete
assessment of the degree of influence of agro-
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nomic practices on the yield, in particular of
winter rye. In previous experiments, the sowing
dates and seeding rates of winter rye varieties
Sudarushka were determined . The objective
of the present study was to determine the ratio-
nal methods of tillage during cultivation of the
variety.

MATERIAL AND METHODS

The study of agrotechnics of cultivation of
the new variety of winter rye Sudarushka was
conducted in 2019, 2020 on the fields of agro-
technical crop rotation of the Narym Depart-
ment of Breeding and Seed Production of the
Siberian Research Institute of Agriculture and
Peat - a branch of SFSCA RAS.

Soils of the experimental site are acidic (pH
4.3) sod-podzolic loamy sandy loam texture.
The arable horizon is characterized by low
(1.5%) humus content, low supply of nitrate ni-
trogen (0.2 mg/100 g), medium supply of mo-
bile phosphorus (19.2) and exchangeable potas-
sium (7.1), high content of mobile aluminum
(11.0 mg/100 g) [13].

Winters of 2019/20 and 2020/21 were se-
vere (down to -45 °C) and prolonged with sig-
nificant (up to 110 cm) snow blanket laying for
175-186 days. The meteorological conditions of
the growing seasons differed significantly in the
amount of precipitation and temperature regime.

A peculiarity of the growing season 2019
was the late onset of spring. Disintegration
of the snow blanket occurred on 16 April, but
due to very cool weather, the resumption of the
growing season was noted only on 5 May. The
shooting and earing stages were delayed until
10 June and 3 June, respectively. Rye flower-
ing did not start until late June. Moisture defi-
cit was observed during the whole vegetation
period, especially during grain ripening, which
affected the yield.

In 2020, the snow blanket disintegrated on
11 April and vegetation resumed on 19 April.
The shooting and earing took place in a short
period of time. The flowering of rye was ob-
served on 7 June. Sufficient moisture supply
and warm weather allowed the formation of a
fair yield.

The material for the study was a new variety
of winter rye Sudarushka, which was included
in the State Register of Selection Achievements
in the West Siberian region in 2021; it is pro-
tected by a patent’.

The variety is medium-late maturing, with
a growing season of 340-350 days. The plant
height is 106-110 cm. Resistance to lodging
is high. It belongs to the varieties of extensive
type, is characterized by high winter hardiness,
medium resistance to brown rust and powdery
mildew, less affected by snow mold. In compet-
itive variety trials, the average yield for 2015-
2017 was 5.1 tons, which is 0.41 tons higher
than that of the released variety Petrovna. The
activity of alpha-amylase is low, the fall num-
ber - 241. Grain unit is 699 g/l. The variety
has a high stable productivity and the ability
to maintain an optimal density throughout the
growing season.

The scheme of experiments was to study the
effect of methods of cultivation and humic fer-
tilizer from peat Gumostim on the yield of win-
ter rye varieties Sudarushka.

The experiments included four variants of
tillage:

- fallow plowing PLN-4-35 + cultivation
KPN-4,2, seeding with rolling;

- fallow plowing PLN-4-35 + cultivation
KPN-4,2, seeding without rolling;

- disking BDMK-2,8 + cultivation KPN-4,2,
seeding with rolling;

- disking BDMK-2,8 + cultivation KPN-4,2,
seeding without rolling.

"Brazhnikov P.N. Influence of sowing dates and seeding rates on the yield of winter rye variety Sudarushka. Optimization
of the breeding process - a factor of stabilization and growth of crop production in Siberia: Proceedings of the International

Conference Krasnoyarsk, 2019. pp. 200-203.

*Brazhnikov P.N. Elements of cultivation technology of a new variety of winter rye Sudarushka in the northern taiga zone.
Agrarian science to agricultural production of Siberia, Mongolia, Kazakhstan, Belarus and Bulgaria: collection of scientific
papers. 22nd International Scientific and Practical Conference Yakutsk, 2019. pp. 17-18.

3Patent 11665 (Russian Federation). Winter rye Sudarushka. P.N. Brazhnikov, A.B. Sainakova. Siberian Federal Research

Center for Agrobiotechnology RAS; No 75001; publ. 18.05.2021.
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In four replications out of eight at the on-
set of stem elongation phase, the crops were
sprayed with Gumostim designed to increase
crop yields and quality. The fertilizer contains
humic, carboxylic acids and amino acids, in-
cluding indispensable, as well as macronutri-
ents - nitrogen, phosphorus, calcium, iron, trace
elements - copper, zinc, manganese, vitamins -
A, B1, B2, B5, B6, B12, C, E. The content of
the main active ingredient - 1% humic acids.
For foliar feeding of plants, we used 0.001%
solution of the drug®.

Location of the plots in the experiments is
systematic, the accounting area of the plot is
20 m?. Seeding was carried out on August 15
with central seeding planter SKS-6-10 with
seeding rate of 5.5 million germinated seeds/
ha. Fallow plowing PLN-4-35 + cultivation
KPN-4,2 with rolling was taken as a control.
Pressing was carried out by smooth rollers
KVG-1,4, spraying - with a Palisad back-
pack sprayer (12 ) at a rate of 200 I/ha. Un-
der pre-sowing cultivation nitrogen-phoska
(N16P16K16) was applied at a dose of 50 kg/
ha in physical weight.

Experimental material was statistically pro-
cessed according to B.A. Dospekhov® using ap-
plication software package®.

RESULTS AND DISCUSSION

Under unfavorable conditions of 2019 the
variant with traditional tillage - plowing with
cultivation and rolling of crops (control) had
the advantage. Variant with non-mouldboard
tillage (disking, cultivation + rolling) was the
most productive in the optimal conditions of
the growing season 2020, the average yield of
winter rye Sudarushka was 5.50 t/ha (+0.64
t/ha, NCRO5 = 0.25). On the average for 2
years the yield at the variant of tillage "disk-
ing BDMK-2,8 + cultivation KPN-4,2, seeding
with rolling" also reliably exceeded the control
(+0.34 t/ha, NCROS5 = 0.15).

Spraying of crops with Gumostim solution
(0,001%) in the phase of stem elongation in all
variants increased rye yield by 0,20-0,57 t/ha in
2019 and by 0,30-0,50 t/ha in 2020. Increases
are significant in the variant disking BDMK-
2,8 + cultivation KPN-4,2, seeding with rolling
(+0.57 t/ha, NSRO5 = 0.47) in unfavorable con-

VYpoxkaitHocTs copra Cymapyiika Mpu pa3HbIX criocodax 00padOTKH MOYBBI M BHEKOPHEBOW MOIKOPMKE

I'ymoctumowm, T/ra

Yield of the Sudarushka variety with different methods of soil cultivation and foliar feeding with

Gumostim, t/ha

2019 2020
Ontion Withont Without Average + to the
P 1thou Gumostim 1thou Gumostim for 2 years control
TMMOAKOPMKHU TIOAKOPMKHU
Plowing, cultivation, seeding
with rolling 3,68 3,88 4,62 5,12 4,32 Control
Plowing, cultivation, seeding
without rolling 2,39 2,83 4,25 4,66 3,53 -0,79
Disking, cultivation, seeding
with rolling 3,57 4,14 5,32 5,68 4,66 +0,34
Disking, cultivation, seeding
with rolling 3,04 3,47 4,50 4,80 3,95 0,37
LSD,, 0,254 0,476 0,264 0,216 0,151 0,322

“Patent 2530145C1 (Russian Federation). Method of obtaining plant growth stimulant from lowland peat. L.V. Kasimova,
A.E. Donkin, A.A. Krasnoschekov, V.A. Klimovich; Siberian Research Institute of Agriculture and Peat RASKhN; Ne

2013122952/13; Application. 21.05.2013; publ. 10.10.2021.

*Dospekhov B.A. Methodology of field experiment (with the basics of statistical processing of research results). Moscow:

Agropromizdat, 1985. 416 p.

*Sorokin O.D. Applied statistics on the computer. Novosibirsk, 2007 p.
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ditions in 2019 and in all variants in favorable
2020 (NSROS5 = 0.22). On average for 2 years,
the yield in all variants with Gumostim treat-
ment was significantly higher than the variants
without treatment (+0.35-0.46 t/ha, NCRO5 =
0.11).

Two-year experiments confirmed the neces-
sity of such an agricultural technique as rolling
the soil: in all variants without rolling the crops
rye yield was significantly lower than the con-
trol (see the table).

CONCLUSIONS

1. The average yield of winter rye Sudarush-
ka in 2019, 2020 was 4.66 t/ha in the variant
with disking, followed by cultivation before
seeding and further seeding with rolling, which
is 0.34 t/ha higher than with the traditional
method of tillage.

2. Application of humic fertilizer from peat
Gumostim on cold sod-podzolic soils allowed
to get an average yield of 4.31 t/ha of rye in
the experiment, which is 0.39 t/ha higher than
without the fertilizer.
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