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Изложены результаты изучения элементов технологии возделывания нового сорта озимой 
ржи Сударушка. Исследования проходили в 2019, 2020 гг. в условиях подтаежной зоны Том-
ской области. Дана оценка влияния способов обработки почвы, а также воздействия удобре-
ния гуминового из торфа Гумостим на урожайность озимой ржи Сударушка. Почвы опытного 
участка кислые (рН 4,3) дерново-подзолистые супесчаного механического состава. Пахотный 
горизонт характеризуется низким (1,5%) содержанием гумуса, слабой обеспеченностью ни-
тратным азотом (0,2 мг/100 г), средней (19,2) – подвижным фосфором и обменным калием 
(7,1), высоким (11,0 мг/100 г) содержанием подвижного алюминия. Схема опыта включала 
четыре варианта обработки почвы: вспашка пара ПЛН-4-35 + культивация КПН-4,2, посев 
без прикатывания и с прикатыванием; дискование БДМК-2,8 + культивация КПН-4,2, посев 
без прикатывания и с прикатыванием. Обработку удобрением гуминовым из торфа Гумостим 
в концентрации 0,001% проводили по вегетации в фазе начала выхода в трубку. Средняя уро-
жайность озимой ржи сорта Сударушка за годы исследований составила 4,66 т/га в варианте 
с дискованием, последующей культивацией перед посевом и дальнейшим посевом с прика-
тыванием, что на 0,34 т/га выше, чем при традиционном способе обработки почвы. Приме-
нение удобрения гуминового из торфа Гумостим на холодных дерново-подзолистых почвах 
позволило в среднем по опыту получить урожайность озимой ржи 4,31 т/га, что на 0,39 т/га 
выше, чем без удобрения.
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мостим 
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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 
PlN-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.
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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 oC. 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 1,2. 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 patent3.

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.

1Brazhnikov 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.

2Brazhnikov 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 drug4.

Location of the plots in the experiments is 
systematic, the accounting area of the plot is 
20 m2. 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 l) at a rate of 200 l/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. Dospekhov5 using ap-
plication software package6.

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, NCR05 = 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, NCR05 = 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, NSR05 = 0.47) in unfavorable con-

4Patent 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; № 
2013122952/13; Application. 21.05.2013; publ. 10.10.2021.

5Dospekhov B.A. Methodology of field experiment (with the basics of statistical processing of research results). Moscow: 
Agropromizdat, 1985. 416 p.

6Sorokin O.D. Applied statistics on the computer. Novosibirsk, 2007 p.

Урожайность сорта Сударушка при разных способах обработки почвы и внекорневой подкормке 
Гумостимом, т/га
Yield of the Sudarushka variety with different methods of soil cultivation and foliar feeding with 
Gumostim, t/ha

Option 
2019  2020 

Average
for 2 years

± to the 
controlWithout  

подкормки Gumostim Without  
подкормки Gumostim

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

LSD05 0,254 0,476 0,264 0,216 0,151 0,322
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ditions in 2019 and in all variants in favorable 
2020 (NSR05 = 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, NCR05 = 
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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