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YBOPKA METOJ10OM OYECA KAK CIIOCOBb CHEI'O3AJJEPKAHUSA
B YCJOBUSAX CTEINU 3AITATHOM CUBUPH

YekycoB M.C., FOmkeBu4 JI.B., Muxaasuos E.M., () Kem A.A.,
Jamanckuii P.B., llImuar A.H., FOmenko JI.H.

OmcKutl azpapHwlil HAYYHbIN YeHmp

Owmck, Poccust

()e-mail: kem@anc55.ru

W3yden npouecc (GOpMUPOBAHUS CHEIKHOTO ITOKPOBA HA MOJISIX C PA3IMYHBIM COCTOSHUEM TI0-
BepxHocTH. MccnenoBanust mpoBeneHsl BecHoi 2022 1. B cTenHo 30He 3emiieaenus OMckoii oona-
ctu. PaccMOTpeHO BIMsSHHEE BBICOKOTO CTEOIECTOS 36pPHOBBIX KYJIBTYp, OCTaBIIETOCs Mociae yOOpKU
METOZIOM OYeca Ha KOPHIO, Ha BEJIMYMHY CHEKHOTO ITOKPOBA M 0OBEMBI BECCHHETO BJIarOHAKOILIE-
HUS B TI0YBE KaK pe3epBa Ul YBEIHUIECHHUs YPOXKAHHOCTH B CTENHBIX paiioHax 3anagHoi Cubupw.
[pencraBieHsl pe3ynbTaThl ONPEICICHHs BEICOTHI CHEKHOTO TTOKPOBA Ha TAPOBOM MOJIE (YUCTHIN
nap), Ha IOJISIX M0/l 36PHOBBIMU KYJIBTypaMH, YOpaHHBIMU Pa3HBIMH CIIOCOOAMU: C TIOMOIIBIO JKaTKU
JUIsL IPSIMOTO KOMOAHHHUPOBAaHMS € MOCIEeAYIOUIeH IOCKOPE3HOH 00paboTKOH MOUBBI; C HCIONB30-
BaHHMEM JKaTKH JUIsI IPSIMOTO KOMOaiHUpoBaHus 0e3 moclenyromneil oopaboTku; ¢ IpUMEHEHHEM
OYECBIBAIOIIEH JKaTKU MY BbICOTE cTebnecTost Bo BpeMs yoopku 10 0,55 m. B xone uccnenoBanus
YCTaHOBJIEHO, YTO IpU yOOpKE METOIOM OdYeca 3arachl BIAard B CHEXXHOM IOKPOBE OKA3aJIHCh B
2,2 pa3a 0oJIbIIIe 110 CPAaBHEHHIO CO CTEPHEBBIM (pOHOM, B 3,7 pa3a BhIIIE OTHOCUTEIEHO CTEPHEBOTO
(hona, oOpaboraHHOTrO TUIOCKOPE30M, B 4,1 pa3a OoibIlle 1O CPABHEHHIO C MAPOBBIM TOJEM (KOH-
Tpouib). Ha ocHOBE MOy4eHHBIX JaHHBIX C/IENaH BBIBOJ O BO3MOKHOCTH IPUMEHEHHS YKa3aHHOTO
MEeTO/ia C LeJIbI0 ()OPMHUPOBAHUS YCIOBUIL [UIsl BIIarOHAKOILUIEHHS B 3aCyIUIMBOM CTENHON 30He 0e3
NPOBEJICHUSI JIOTIOJIHUTEIBHBIX MEPONPHUSTHI 10 CHEr03a/ICP’KaHMI0, YTO JOJIKHO MOJIOKHUTEIHLHO
CKa3aThCsl HE TOJIBKO HAa YPOXKAHHOCTH BO3AEIBIBAEMbIX KYJIBTYD, HO M Ha arpO3KOHOMHYECKHX I10-
Ka3arelsx.

KaroueBble ci10Ba: cTenHas 30Ha, CHEro3azepkanue, yoopka 3epHOBBIX METO/IOM 04eca, 3arachl
BJIard B CHere, NPOAYKTHBHAsS Blara

STRIPPING AS A SNOW RETENTION METHOD IN THE STEPPE CONDITIONS
OF WESTERN SIBERIA

Chekusov M.S., Yushkevich L.V., Mikhaltsov E.M., <) Kem A.A.,
Damansky R.V., Schmidt A.N., Yushchenko D.N.

Omsk Agrarian Research Center

Omsk, Russia

()e-mail: kem@anc55.ru

The process of snow cover formation on the fields with different surface conditions was studied.
The research was conducted in the spring of 2022 in the steppe farming zone of the Omsk region.
The effect of high plant stand of cereal crops remaining after harvesting by standing crop stripping
on the amount of snow cover and the volume of spring moisture accumulation in the soil as a reserve
for increasing the yield in the steppe regions of Western Siberia is considered. The results of deter-
mining the height of snow cover on a fallow field (complete fallow), on fields under grain crops har-
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vested by different methods: with a direct harvester followed by flat tillage; with a direct harvester
without subsequent tillage; with a combing harvester at the height of the stem during harvesting up
to 0.55 m are presented. In the course of the study it was found that during harvesting by the strip-
ping method, the moisture reserves in the snow cover were 2.2 times higher compared to the stubble
background, 3.7 times higher compared to the stubble background treated with a flat cutter, and
4.1 times higher compared to the fallow field (control). Based on the data obtained, the conclusion
is made about the possibility of using this method to form the conditions for moisture accumulation
in the arid steppe zone without additional measures for snow retention, which should have a positive
impact not only on the yield of cultivated crops, but also on the agro-economic indicators.

Keywords: steppe zone, snow retention, grain harvesting by stripping, snow depth, moisture
reserves in snow, productive moisture
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INTRODUCTION during the growing season and high evapora-
tion rates (up to 2-4 mm per day in the spring).
Non-vegetative precipitation accounts for about

through the cultivation of grains, legumes, and 30-50% ‘?f the.annu.al Volume, Of.WhiCh only
other agricultural crops. This region accounts 25-40%?is retained in the soil. Moisture losses

for 10 to 22% of the total grain harvest in Rus- in the steppe and forest-steppe zones reach 80-
120 mm, resulting in a yield reduction of 0.8-

1.2 tons per hectare’.

Accumulation and preservation of soil mois-
ture are among the major challenges in agri-
culture in the steppe zone of Western Siberia*
[1]. Creating conditions for winter precipitation
accumulation on the field surface and prevent-
ing its removal by winds in the arid areas is an
effective method for replenishing limited water
reserves.

It is known that the uniform distribution and
increased height of the snow cover on the fields
can be achieved through sowing of mustard or
sunflower stubble, leaving tall stubble, con-

Western Siberia is one of the main regions
traditionally ensuring Russia's food security

sia. In this context, the Omsk region occupies
the second place in the Siberian Federal District
in terms of the area under grain cultivation and
the volume of the annual grain harvest, second
only to the Altai Territory. The average annual
grain yield in the Omsk region is 14.8 quintals
per hectare, ranking it fifth among the top ten
regions in the Siberian Federal District'.

The cultivation of grain crops in the Omsk
region is predominantly concentrated in the
steppe and southern forest-steppe zones. The
main factor limiting higher yields in the region
is insufficient precipitation. This situation is ag-
gravated by the uneven distribution of rainfall

'Unified interdepartmental information and statistical system / Federal State Statistics Service.URL: https://www.fedstat.ru/
indicator/30950 (accessed on: 21.03.2022 1.).

2Kholmov V.G., Yushkevich L.V. Intensification and resource saving in farming in the forest-steppe of Western Siberia. Omsk,
2005. 396 p.

3Panfilov V.P. Soils of the steppe zone // Agrophysical characterization of soils of Western Siberia. Novosibirsk, 1976. pp.
336-408.

*Krasnoshchekov N.V., Kovtunov V.E., Makarov A.R., Cherepanov M.E. Combined snow retention - the most important element
of soil-protective farming // Bulletin of Agricultural Science. 1980. N 11. pp. 42-45.
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ducting snow retention measures in the winter
period, and others’”’.

A significant amount of research has been
devoted to solving the problem of snow reten-
tion, water accumulation, and preservation in
the soil®? [2—4]. The effectiveness of a complex
of measures for moisture accumulation has
been established by the authors of these stud-
ies. Over a long period (1970-1980s), various
machines and a complex of forestry measures
aimed at snow retention and water accumula-
tion were used in Russia. However, the eco-
nomic situation in the agricultural industry
subsequently led producers to minimize their
expenses [5], resulting in the abandonment of
certain water storage techniques. The fallacy
of such an approach has been confirmed by
research conducted after the widespread aban-
donment of snow retention operations in the
territory of Western Siberia [6—10].

Insufficient attention paid to water accumu-
lation and snow retention techniques leads to
insufficient yields as a result of reduced water
accumulation, melt water inflow into the soil
over-compacted by energy-intensive equip-
ment'’,

In current conditions, alternative methods
to specialized tools used during snow retention
operations can be combing reapers that leave
over 80% of the stubble undamaged after har-
vest. The use of combing reapers is one of the
methods that can increase snow reserves with-
out additional snow retention operations.

In 2021 and 2022, research was conducted
on the fields of the Novouralskoe Scientific and
Production Farm of the Omsk Agricultural Re-
search Center. The purpose of the research was
to study the influence of high stubble remaining
after harvest using the undercutting method on

the height of the snow cover and the magnitude
of spring moisture accumulation in the soil as a
reserve for increasing crop yields in the steppe
zone of Western Siberian agriculture.

The objectives of the research included de-
termining the soil moisture levels in the autumn
period, comparing the height of the snow cover
in spring and the productive moisture reserves
before sowing on the plots after direct combin-
ing and undercutting methods, and assessing
the potential use of these methods to increase
crop yields in the Western Siberian region.

MATERIAL AND METHODS

In autumn 2021, plots were marked out on
the fields with different conditions of the sur-
face layer in the steppe zone of the Omsk re-
gion for conducting spring measurements. The
experiment included the following variants:
bare fallow (control), the field after one-phase
grain harvesting with subsequent flat cutting,
the field after grain harvesting by direct com-
bining without treatment, and the field of grain
harvested using the combing method at a stem
height of 0.55 m during harvesting. The soil
was ordinary medium-loamy chernozem with a
humus content of 5.4%.

In spring 2022, before the snowmelt, mea-
surements of the snow cover depth formed dur-
ing the winter period were taken on the marked
plots. Later (before sowing), the reserves of
productive soil moisture in the one-meter soil
layer were determined. The need for repeated
measurements of snow cover depth arose after
a portion of snowfall occurred a few days after
the initial measurements. Snow sampling was
carried out in fields with different surface layer
characteristics.

*Makarov A.R., Cherepanov M.E., Yushkevich L.V. Soil moisture resources in arid farming of Western Siberia. Omsk, 1992.

146 p.

‘Domrachev V.A., Kem A.A., Kovtunov V.E., Krasilnikov E.V., Shevchenko A.P. Mechanization of the processes of breeding,

farming and crop production. Omsk, 2011. 190 p.

"Lobanov V.I., Makarychev S.V., Demidenko S.V., Demin V.A. Influence of strip snow retention on the temperature regime of
chernozems in winter // Bulletin of Altai State Agricultural University. 2009. N 2 (52). pp. 19-22.

8Slesarev V.N., Yushkevich L.V., Kovtunov V.E., Shchitov A.G. Soil loosening - an important factor in moisture accumulation //

Zemledelie. 1986. N 8. pp. 35-38.

*Tanyukevich V.V, Mikheev N.V. Ameliorative influence of field-protective forest strips in the steppe zone under low-snow
winters // Melioration and Water Management. 2012. N 5. pp. 21-23.

YMikhaltsov E.M., Damansky R.V. About increasing the efficiency of tractor operation in agriculture // Perspective technolo-
gies in agrarian production: man, "digital", environment: materials of Intern. scientific-practical conf. Omsk, 2021. pp. 317-321.
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RESULTS AND DISCUSSION

Measurement of the snow cover depth was
conducted on March 9 and March 29, 2022, us-
ing a weight snow gauge VS-43, according to
the procedure described in the device manual,
diagonally across the field in 15 repetitions (see
Table 1).

The analysis of the data presented in Table 1
indicates that the lowest snow cover height was
formed on the fallow background during the
spring period. At the same time, the snow cover
height increased with the amount and height of
crop residues on the surface. Thus, consider-
ing the snow cover depth, the variants can be
arranged in the following order (ascending):
1) bare fallow; 2) the field harvested by direct
combining with subsequent flat cutting; 3) the
field with grain stubble on the surface after di-
rect combining; 4) the field with wheat stubble
height up to 55 cm after combing harvesting.

To determine the resulting impact of the
remaining stubble on the field after grain har-
vesting using the combing method on the soil's
productive moisture content, moisture reserves
were measured in the variants with direct com-
bining and spreading of chopped straw, as well
as with combing harvesting. The obtained re-
sults are presented in Table 2 and the figure.

Based on the analysis of the moisture reserve
indicators, it can be noted that in the experi-

mental area in 2022, from snowmelt to sowing,
there was no rainfall in the form of rain.

A comparison of data on autumn (during
harvesting) and spring (before sowing) reserves
of productive soil moisture indicates intensive
moisture loss by the soil in the spring period.
Thus, the spring reserves of productive soil
moisture in the one-meter soil layer on the field
with stubble after direct combining amounted
to only 48.6 mm, or 60.5%. On the plot where
harvesting was carried out using the combing
method, 96.6 mm of productive moisture, or
120.3%, was preserved in the 100 cm of soil
by the time of sowing. Here, the resulting ef-
fect of moisture infiltration into the soil from
winter precipitation and its evaporation from
the soil surface, mainly in the spring period, is
observed.

The indicators presented in Table 2 indicate
that in the one-meter soil layer by the time of
sowing, the plot harvested using the combining
method retained almost twice as much produc-
tive moisture compared to the plot harvested by
direct combining. This difference is even more
significant for the lower soil layer (50-100 cm).
In this layer, the moisture content on the plot
harvested by the combining method exceeds
the moisture content on the plot harvested by
direct combining by more than 2.6 times.

A larger amount of productive moisture was

Tao6a. 1. Beicora cHeXXHOTO IIOKpPOBAa M 3aIachbl BJIard B CHETC Ha ITOJIAX C Pa3JIMYHBIM COCTOAHUEM I10-

BEPXHOCTHOI'O CJIOA IMOYBBI

Table 1. The height of the snow cover and the moisture reserves in the snow in the fields with different

conditions of the surface soil layer

09.03.2022 29.03.2022 Excess rel;f)llv i/f)o the con-
Option Moisture Moisture as measured | % measured
Snow cover . Snow cover . by snow
reserves in reserves in by snow ?
depth, cm depth, cm moisture re-
snow, mm snow, mm depth serves
Complete fallow (control) 8,1 21,3 10,4 28,7 - —
Stubble after direct combining
with subsequent flat-cutting cul-
tivation 11,1 23,1 12,8 31,6 23,1 10,1
Stubble after direct harvesting
without treatment 19.9 37,5 19,3 47,1 85,6 64,1
Plant stand after harvesting by a
combing method 51,3 111,6 49,3 116,3 374,0 305,2

MexaHp3armsi, aBIOMATH3aLIS, MOICTHPOBAHIC
1 UH(POPMALMOHHOE obecreueHe
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Tao6xa. 2. 3anacel npoaykTuBHOM Biiard B mouse Ha 30.09.2021 1. u 19.05.2022 ., Mmm
Table 2. Reserves of productive moisture in the soil as of 30.09.2021and 19.05.2022, mm

Soil layer, cm

Option
0-50 | 50-100 | 0-100

30.09.2021
Plantings before harvesting 35,4 | 449 | 80,3

19.05.2022
Stubble after harvesting with a conventional reaper with spreading of
the chopped straw (cutting height 12-15 cm) 30,5 18,1 48,6
Plant stand after harvesting by combing (stem height 55 cm) 492 47.4 96.6
Increase on the plot harvested by the combing standing crop method,
compared to a traditionally harvested plot, % 61,3 161,9 98,8

010 e —F g™ 12,8
10-20 G ( ™ ————— 14,8
20-30 7 5 M — 14,3
g 3040 -_15 5
5 4050 [ 5 — 14,9
E 50—60.13_ 11,8
g 6070 [ /g — 10,4

70-80 R 3Tg ™ — 10,0

80-90 7 —— 10,7

90— 100-—100
8 10 12 14 16

Productlve moisture reserves, mm

= Harvesting by combing
= Direct combining

Pacnpenenenue 3amacoB mpoAyKTUBHON BIAru o
10-caHTUMETPOBBIM CHOSM

Distribution of productive moisture reserves in
10-cm layers

recorded in all horizons of the one-meter soil
layer on the plot where wheat was harvested us-
ing the combing method (see the Figure). The
greatest difference was observed in the 40-50
cm and 50-60 cm layers: 12.4 mm and 9.5 mm,
respectively, or 496% and 413% of the mois-
ture level on the plot harvested by one-phase
harvesting.

CONCLUSION

Harvesting grains using the combing method
contributes to snow accumulation on the field
surface. During the study, it was found that by
the time the snow melted, the moisture reserves

in the snow cover after swathing were 2.2 times
higher compared to the combing background,
3.7 times higher compared to the swath back-
ground treated with a blade, and 4.1 times high-
er compared to the fallow field (control).

The results of the experiment showed that
the stubble left after combing grains at ground
level has advantages over direct combining in
terms of not only forming a higher snow cover
but also accumulating and preserving moisture
in the soil. During the period from harvesting
to spring sowing, the productive moisture re-
serves in the one-meter soil layer on the comb-
ing plot decreased to 48.6 mm (60.5% of the
fall moisture reserves), while the same indica-
tor on the stubble after combing reached 96.6
mm (120.3% of the fall moisture reserves).

The obtained data indicate that conditions
are created on the surface of the combing grain
fields that hinder the removal of the snow cover
from the field surface and promote the pres-
ervation of soil moisture until sowing. Thus,
harvesting grains using the combing method
allows for the creation of more favorable con-
ditions for increasing spring moisture reserves
and, as a result, crop yield, without additional
financial expenses for mechanized snow reten-
tion.
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