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IO®OEKTUBHOCTHb CUCTEM OCHOBHOM OBPABOTKH ITOYBBI
IPU BO3AEJBIBAHUU SSYMEHSA

Tlep¢puanes H.B., 'Boromuna O.A., 2Biacenko A.H.

'Hayuno-uccnedosamensckuti uncmunym cenbckoeo xossiicmea Ceseprozo 3aypanvs —
punuan Tromencrozo nayunozo yenmpa Cubupcroeo omoenenust Poccutickoti akaoemuu Hayk
Tromenn, Poccus

2Cubupckuil pedepanvhulii Hayunvill yenmp azpobuomexnonouii Poccuiickou akademuu nayk
HoBocubupckast ob6macts, p.im. Kpacnoo6ck, Poccus

YcranosieHa 3¢ GEKTUBHOCTD JIMTEIBHOIO IPUMEHEHUS Pa3InYHbIX CUCTEM OCHOBHOW 00pa-
OOTKHM TEMHO-CEepoH JIeCHOW Mo4BbI B ycnoBusaix CeBepHoro 3aypanbs. OnpeneneHo UxX BIUSHHE
Ha 3(Q(EeKTUBHOCTL MPH BO3ACIBIBAHUN SYMEHS 0 3€PHOBOMY NPEALICCTBEHHHKY (SIpoBas miie-
HUIIa) U 3epHOO0O0BOMY (BHKa Ha 3epHO). VccienoBanust NpoBECHbI B CTAIIHOHAPHOM OIIBITE IO
U3YUYCHUIO OTBAJIbHOM, 0€30TBaIbHOW, KOMOMHUPOBAHHOH, TU(PPEPEHIIUPOBAHHOM, MI0CKOPE3HOM
Y MTOBEPXHOCTHON CHUCTEM OCHOBHOM 00pabOTKH 1MOUBbI. OMBITHI TPOXOIWIN B TEUCHHE TPEThEH —
mecToit poranuit (1996-2018 rT.) 1ByX 3epHONapOBBIX CEBOOOOPOTOB, pa3BEPHYTHIX BO BPEMEHU U
B npocTpaHcTse. [lepBblil ceBOOOOPOT: YMCTHIN Map — 03UMasi POXKb — SPOBast MIICHUIA — SPOBast
BUKa — SIPOBOH SUMEHb, BTOPOH: YUCTHINA Nap — 03UMasi POXKb — SpoBast MIICHUIA — SIPOBas MIICHH-
1a — ApoBOM siaMeHb. [Ipu Bo3enbIBaHUU STYMEHS TI0 36pHOO000BOMY TPEIIIECTBEHHUKY (SIPOBOM
BUKE) SKOHOMHYECKHU IIEIecO00pa3HbIM 0Ka3aloch MPUMEHEHHE CUCTEM OCHOBHOW 00paboTKu ¢
JJIeMEeHTaM¥ MHHAMHU3annu. B Hee Bxoaunm 0e30TBabHast 1 KOMOWHUPOBaHHAst 00paboTKy ¢ 6e30T-
BaJIbHBIM phIXJIeHHuEM cToiikamMu CuOIMD Ha mryouny 20-22 cM; auddepeHInpoBaHHas C TIOCKO-
pesHoii Ha 12—14 cm u quckoBanue Ha 10—12 cm. JlaHHBIE TprieMbl oOecTieunii OM3KHe OTBaTbHON
cucreMe yciaoBus (popMUpOBaHUS MIPOTYKTUBHOCTH U MIPAKTUIECCKH OJMHAKOBYIO YPOJKAHHOCTD S4-
MEHS1, IOJIYYSHHE YUCTOTO J0X0/a U KoadduimenTa suepreruueckoit 3 dpexkrnsuoctu. Ha pone 6e3
ynoOpenuit ypoxkaiHoCTh cocrasuna 2,97-3,03 1/ra, ¢ npumenenuem N, P, P, — 3,47-3,65 1/ra.
[Ipu pa3memenuu ssAMEHs IO TIOBTOPHOH TIIIEHHUIIe caMoil 3(h(eKTHBHON OKa3anach OTBaJIbHAS CH-
cTemMa 00pabOTKH ¢ YUCTHIM J0X0A0M 14,67 ThIc. p./ra Ha GoHe 6e3 ynodpenuit u 22,75 ThIC. p./ra
Ha (hoHE WX MPUMEHEHUS C YHEePTeTHIeCKNM Kod(durmerntoM 2,65 u 2,75. [IpumeHenne pecypco-
cOeperaromux NpueMoB 00padOTKH MO MOBTOPHOH MIIEHUIE TPUBOAMIO K CHIDKCHHUIO YPOXKAHHO-
ctu 3epHa sumens Ha 0,09-0,40 1/ra, CHIXKCHHIO YHUCTOTO JIOXOJa IPU BO3/CIbIBAHUU STUMCHS B
CpaBHEHHH ¢ 3epHOO000BBIM IpemecTBeHHIKOM Ha 31,0—44,1%.

KuioueBble ci10Ba: cuctemMa OCHOBHOM 00pabOTKH, CEBOOOOPOT, MPEIIIECTBEHHUK, IPOBOM s4-
MEHb, YPO)KaHHOCTb, dPPEKTUBHOCTH TIPOU3BOJCTBA
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Efficiency of basic tillage systems in the cultivation of barley

Perfilyev N.V., Vyushina O.A., Vlasenko A.N.

The effectiveness of long-term use of various basic tillage systems of dark grey forest soil
in the conditions of the Northern Trans-Urals was established. Their impact on the efficiency of
barley cultivation depending on the grain (spring wheat) or legume forecrop (vetch for grain) was
determined. The research was carried out in a stationary experiment covering moldboard, non-
moldboard, combined, differentiated, stubble-mulch and surface systems of basic soil tillage. The
experiments took place during the third—sixth rotations (1996-2018) of two grain-fallow crop
rotations spread in time and space. The first crop rotation was: bare fallow — winter rye — spring
wheat — spring vetch — spring barley, the second crop rotation: bare fallow — winter rye — spring
wheat — spring wheat — spring barley. When cultivating barley following the legume forecrop (spring
vetch), it was economically feasible to use basic tillage systems with the elements of minimization.
It included non-moldboard and combined tillage with subsurface loosening by a plow with SibIME
tines to a depth of 20-22 cm differentiated with stubble-mulch at 12-14 cm and disk harrowing at 10-
12 cm. These methods provided conditions for the formation of productivity close to the moldboard
system and practically the same yield of barley, net income and energy efficiency coefficient.
Without fertilizers, the yield was 2.97-3.03 t/ha, with the use of N, P, P, it was 3.47-3.65 t/ha.
When planting barley following wheat sown twice, the most effective was moldboard tillage system
with a net income of 14.67 thousand rubles/ha without fertilizers and 22.75 thousand rubles/ha with
fertilizers and energy coefficient of 2.65 and 2.75. The use of resource-saving tillage methods with
repeated wheat led to a decrease in the yield of barley grain by 0.09—0.40 t/ha, and a decrease in the

net income of barley cultivation compared to the legume forecrop by 31.0-44.1%.
Keywords: basic tillage system, crop rotation, forecrop, spring barley, yield, production efficiency
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INTRODUCTION

In the Tyumen region, the crop production
area under barley occupies 22% of the sowing
of grain and leguminous crops. The demand for
this crop is due to the high fodder qualities of
grain for animal husbandry and the processing
industry, good adaptive ability to natural fac-
tors, increased responsiveness to fertilization,
which leads to high productivity of crop culti-
vation [1-3].

In the Northern Trans-Urals, in production
conditions, during the main soil cultivation,
methods of moldboard-free and flat-cut culti-
vation and disking which are energetically less
expensive than plowing are increasingly used.
Scientific studies on this issue do not give an
unambiguous answer on the comparative effi-
ciency of technologies of different intensity, as
well as on their influence on the efficiency of

barley production in comparison with the tra-
ditional technology based on plowing [4—-10].

The purpose of the study is to determine the
effectiveness of long-term use of various sys-
tems of the main processing of dark gray forest
soil in the conditions of the Northern Trans-
Urals during the cultivation of barley for grain
(spring wheat) and leguminous (vetch for grain)
predecessor.

MATERIAL AND METHODS

The studies were carried out in the stationary
experiment of the Scientific Research Institute
of Agriculture of the Northern Trans-Urals - a
branch of the Tyumen Scientific Center of the
SB RAS in 1996-2018. The scientific experi-
ment took place during the third - sixth rota-
tions of two grain-fallow crop rotations spread
in time and space. The first crop rotation: clean
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fallow - winter rye - spring wheat - legumes
(vetch for grain) - spring barley, the second:
clean fallow - winter rye - spring wheat -
spring wheat - spring barley. The soil is dark
gray forest heavy loamy. The depth of the hu-
mus horizon is 25-27 c¢cm, the humus content is
4.2-5.0%, the pH of the salt extract is 6.0-6.4.
The total absorbed bases in the plowing layer is
18.6-25.6 mEq. / 100 g of soil.

The tillage systems were as follows:

— moldboard: the main cultivation for barley
and other crops of crop rotation with the Lem-
ken plow to a depth of 20-22 cm;

— non-moldboard: annual loosening with
SibIME tines to a depth of 20-22 cm;

— combined: for barley and wheat for winter
rye, loosening with SibIME tines to a depth of
20-22 cm, for winter rye, spring vetch and sec-
ond wheat - plowing with a Lemken plow by
20-22 cm;

— differentiated: for winter rye, in steam and
for spring wheat for winter rye, loosening with
a flat cutter Smaragd-6 to a depth of 12-14 cm,
for vetch and second wheat - plowing with a
Lemken plow by 20-22 cm, for spring barley
and after harvesting surface processing by disk-
ing of a large barrel drum 2.5 x 10-12 cm.

Pre-sowing treatment for all studied systems
of the main treatment consisted in early spring
harrowing with BZSS-1.0 tooth harrows in four
tracks, pre-sowing cultivation with the Sma-
ragd-6 cultivator to the depth of seeding. Sow-
ing of Acha variety barley was carried out with
a SZP 3.6 seeder. The seeding rate is 5 million
viable seeds / ha. Mineral fertilizers, according
to the method, were applied before presowing
cultivation with a rate of N, P, K, kg of ai. per
1 hectare of crop rotation area. For the destruc-
tion of weeds, herbicides were used in all stud-
ied variants.

The plot area was (5.5-6.0 x 63 m) 346—
378 m?, the accounting area was 100 m? Ac-
cording to the meteorological conditions of the
growing season, 6 years were dry, 17 years -

close to the average long-term conditions. The
laying technique and the experiment were car-
ried out according to the method of B.A. Dos-
pekhov! using computer programs of O.D. So-
rokin?, the bioenergetic and economic efficien-
cy was calculated according to methodological
recommendations®*.

RESULTS AND DISCUSSION

In the grain-fallow crop rotation, when
placed on leguminous crops, resource-saving
processing systems provided almost equal bar-
ley yield to the moldboard system. Without fer-
tilizers, it amounted to 2.97-3.03 t / ha, with
the use of fertilizers - 3.47-3.65 t / ha (see Ta-
ble 1). This can be explained by the fact that fa-
vorable agrophysical conditions and conditions
for plant nutrition, especially nitrogen, were
formed by resource-saving backgrounds and by
the moldboard processing system [11].

The replacement of leguminous crops in the
grain-fallow crop rotation with second wheat
and its use as a precursor for barley has led
to a steady decrease in barley yields for non-
moldboard, stubble- mulch and for disking. In
comparison with the plowing system without
mineral fertilizers, it decreased by 0.09-0.27 t
/ ha (3.8-11.4%), with the use of fertilizers - by
0.07-0.40 t / ha (2.0-11.1%). This is explained
by the deterioration of the nitrogen nutrition of
plants for non-moldboard and shallow treat-
ments, especially for the repeated grain precur-
sor [12—-15].

Indicators of economic and energy efficien-
cy indicate that they to a decisive extent de-
pended on the value of the yield, which, in turn,
depended on the tillage system, the predecessor
and the background of fertilization. So, with a
decrease in direct costs for resource-saving pro-
cessing systems without fertilizers by 1.2-4.1%,
with the use of fertilizers by 0.33-2.8%, the cost
of gross barley production without and with the
use of fertilizers for the legume predecessor as
well as the yield were close to the control vari-

"Dospekhov B.A. Field experiment technique; 4th ed., rev. and add. Moscow: Kolos, 1979. 416 p.

“Sorokin O.D. Applied statistics on the computer. Krasnoobsk: RPO SO RAAS, 2004. 162 p.

*Neklyudov A.F. Bioenergy assessment of crop rotations. Novosibirsk, 1993. 36 p.

“Shemetov A.K. Economic assessment of agrotechnical measures and crop rotations: method. recom. Novosibirsk. RIC SB

AUAAS. 1977. 16 p.
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Tada. 1. YpoxxallHOCTb, OpsAMbIE 3aTPAThl U YUCTHIA JOXO/ MPU BO3ACIbIBAHUH SIUMEHSI B 3€PHOIIAPO-
BBIX CEBOOOOPOTAX B 3aBHCHMOCTH OT CUCTEM OCHOBHOM 00paboTku mouBkl (19962018 rr.)

Table 1. Yield, direct costs and net income of barley cultivation in grain-fallow crop rotations

depending on basic tillage systems (1996-2018)

o - Yield, tha Direct costs, | ot meome. thousand
Basic tillage system Fertilizer background thousand
vetch wheat rubles/ha vetch wheat
Moldboard Without fertilizers 297 | 2,37 8,88 20,63 14,67
With fertilizers 3,53 | 3,60 13,022 22,06 | 22,75
Non-moldboard Without fertilizers 3,02 2,10 8,75 21,26 12,12
With fertilizers 3,65 | 327 12,89 2338 | 19,61
Combined Without fertilizers 3,03 | 223 8,75 21,36 | 13,41
With fertilizers 3,60 | 3,53 12,89 22,89 | 22,19
Differentiated Without fertilizers 2,94 | 2,14 8,74 20,44 | 12,49
With fertilizers 347 | 331 12,98 21,48 | 1991
Surface tillage Without fertilizers 3,06 2,10 8,77 21,64 12,10
With fertilizers 359 | 320 12,98 22,70 | 18,82
Stubble-mulch Without fertilizers 292 | 228 8,52 20,50 | 14,14
With fertilizers 354 | 346 12,64 22,52 | 21,73
LSD, Without fertilizers 0,11 0,20
With fertilizers 0,14 0,26

ant of the technology based on plowing. On the
contrary, with a decrease in the yield of barley
for recycled wheat, the decrease in the cost of
gross production for resource-saving processing
systems without fertilizers was 3.8-11.4%, with
the use of fertilizers - 1.9-11.1% (see Table 1, 2).

For the legume predecessor with similar
yield values, the net income, the energy co-
efficient for the studied processing systems
were also similar. Without and with the use
of fertilizers, the differences in net income
(20.5-21.6 and 21.5-23.4 thousand rubles /
ha, respectively) between the moldboard and
resource-saving processing systems did not ex-
ceed, respectively, the background of fertiliz-
ers 0.6— 3.7% and 2.6-6.0%. According to this
predecessor, in grain-fallow crop rotation for
barley, along with the moldboard system, the
use of non-moldboard loosening with SibIME
tines to a depth of 20-22 cm is economically
justified; with non-moldboard and combined
systems the use of the Smaragd cultivator to a
depth of 12—14 cm and processing of BDT-2.5

to a depth of 10—12 cm with stubble- mulch and
surface processing systems is appropriate. The
energy coefficient for these processing systems
without fertilizers was 3.43-3.46, with fertiliz-
ers - 2.78-2.81, for the moldboard system, re-
spectively, the fertilizer backgrounds were 3.23
and 2.69, i.e. exceeded the control variant of the
moldboard system by 0.09-0.14.

Cultivation of barley after repeated wheat,
especially without fertilization, significantly
reduced the profitability of its cultivation in
comparison with the legume predecessor. Thus,
the decrease in net income in this case for the
moldboard processing system was 28.9%, for
resource-saving systems - 31.0-44.1%. With
the use of fertilizers with a moldboard pro-
cessing system, there was no decrease in net
income, depending on the predecessor, for re-
source-saving processing systems, a decrease
of 3.0-17.1%.

When barley was placed on repeated wheat
with a moldboard system of main processing,
the net income without fertilizers amounted
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Ta6a. 2. DxoHOMHYECKas M SHEpreTHIeckas 3pPpEeKTHBHOCT BO3/ICIIBIBAHUS STIMEHS B 36pHOMAPOBBIX
CEBOOOOPOTAX MPH PAIUIHBIX CHCTEMaX OCHOBHON 00paboTkn mouBs (1996-2018 1)

Table 2. Economic and energy efficiency of barley cultivation in grain-fallow crop rotations with

different systems of basic soil tillage (1996-2018)

. Cost price Gross product value,
Fertilizer Energy coefficient 1 tone of grain thousand rubles/ha
Basic tillage system

background vetch wheat vetch wheat vetch wheat

Moldboard Without 332 2,65 2,99 375 | 2951 | 23,55
fertilizers

With fertilizers 2,69 2,75 3,69 3,62 35,68 35,78

Non-moldboard Without 3.43 238 2.89 417 3001 | 2087
fertilizers

With fertilizers 2,81 2,52 3,53 3,94 36,27 32,50

Combined vighout 3,44 2,53 2,89 3.92 3011 | 22,16
ertilizers

With fertilizers 2,78 2,72 3,58 3,65 35,78 35,08

Differentiated Without 333 | 242 | 298 | 410 | 2022 | 2127
fertilizers

With fertilizers 2,67 2,55 3,74 3,92 34,46 32,89

Surface tillage Without 346 | 238 | 287 | 418 | 3041 | 2087
fertilizers

With fertilizers 2,76 2,46 3,62 4,06 35,68 31,80

Stubble-muich Without 3,41 2,66 2,92 374 | 2902 | 22,66
fertilizers

With fertilizers 2,78 2,72 3,57 3,66 35,18 34,38

to 14.67 thousand rubles / ha, with their use - CONCLUSION

22.75 thousand rubles / ha. At the same time,
without fertilizers, this indicator turned out to
be the closest to the moldboard processing sys-
tem during stubble- mulch processing and pro-
cessing with SibIME tines to a depth of 20-22
cm in the combined system (lower than the
control by 3.6-8.6%).

With the use of fertilizers, the combined and
stubble- mulch processing systems were infe-
rior to the moldboard in terms of net income by
only 2.5-4.5%. For the rest of the studied soil
cultivation options, the net income was lower
than with the moldboard system: without fertil-
izers by 2.18-2.57 thousand rubles / ha (14.8—
17.5%), with the use of fertilizers by 2, 84-3.93
thousand rubles / ha (12.5-17.3%). Our data on
productivity and economic efficiency are large-
ly consistent with the results of studies obtained
in the European part of Russia [16, 17].

1. It is economically most expedient to use
the main processing systems with elements of
minimization on the dark gray forest soils of the
northern forest-steppe of the Northern Trans-
Urals during the cultivation of barley as the
final crop in the grain crop rotation according
to the legume predecessor (spring vetch): non-
moldboard and combined with non-moldboard
loosening by SIBIME tines at 20-22 c¢m, differ-
entiated with stubble- mulch processing by 12-
14 cm and disking by 10-12 cm. These process-
ing systems after legumes for barley provided
the formation of almost equal to the moldboard
processing system barley yield: without fertil-
izers - 2.97-3, 03 t / ha, using N40P40P40 -
3.47-3.65 t/ ha, net income.

2. The use of resource-saving methods of
processing in grain crop rotation clean fallow -
winter rye - spring wheat - spring wheat - spring
barley for repeated wheat led to a decrease in
the yield of barley grain by 0.09-0.40 t / ha, a
decrease in net income when cultivating barley

3emiieiene U XUMH3AIHs
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in comparison with the legume predecessor by
31.044.1%.

CIIMCOK JIMTEPATYPbI

1.

10.

I1.

Cucrema alanTHBHO-JIAHAMAPTHOTO 3eMIelie-
JIUSl B MPUPOIHO-KIUMATUYCCKUX 30HaX Tro-
MeHCKOU oOnactu: MmoHorpadus. Tromens: Tro-
MeHCKHUM u3narenbckui oM. 2019. 472 c.
Conosuuenxo B.J[., Boponun A.H., Huku-
mun B.B., Hasonvrnesa E.B. IIpoJyKTUBHOCTb
sTIYMEHSI B 3aBUCHMOCTH OT BHJa CEBOOOOPO-
Ta, crmocoba oOpabOTKH TOYBEI M yAOOPECHHH //
3emnenenue. 2017. Ne 7. C. 29-32.

Bracenko A.H., lllapxos U.H., [lloba B.H.,
Konbun C.A. DPpheKTUBHOCTD yA0OpEHUS a30-
TOM SIPOBOM MIICHULIBI U STYMEHS B JIECOCTEITH
3amagHont Cubupu // 3emnenenue. 2015. Ne 1.
C.25-27.

Gotze P, Riicknagel J., Holzweifig B.,
Steinz M., Christen O., Jacobs A., Mdrldn-
der B., Koch H. J. Sugar beet rotation effects on
soil organic matter and calculated humus bal-
ance in central Germany // European Journal of
Agronomy. 2016. Vol. 76. P. 198-207.
Eoumeuues [O0.@. OntuMusanus M dKOJIOrU3a-
[Msl 30HAIBHOM CHCTEMBI OOpa0OTKH TOYBHI B
Kpacnosipckom xpae // Bectauk Kpacnospcko-
r'0 TOCYJAapCTBEHHOTO arpapHOro YHUBEPCUTE-
ta. 2017. Ne 7. C. 16-23.

Kuprowun B.M. AxtyanbHbIe TPOOIEMBI U TIPO-
TUBOpEUUsl Pa3BHUTHUs 3emiieaenus // 3emiene-
mue. 2019. Ne 3. C. 3-7. DOI: 10.24411/0044-
3913-2019-10301.

Haxyno A.JL, Jlanwunos H.A., bojcanosa I'B.,
Haxyno B.H. YpoxxalHOCTb SpOBOTO SUMEHS
MpH  pa3jMyHBIX TpUeMax OCHOBHOHM o00Opa-
OOTKM TIOYBBI B 3€PHOIAPOBOM CEBOOOOPO-
te // 3emmenenue. 2019. Ne 3. C. 34-36. DOI:
10.24411/0044-3913-2019-10309.

Grovetto C. No Till, the Stubble and the
Soil Nutrition // Conservation Agriculture:
Environment, Farmers Experiences,
Innovations, Socio-economy, Policy. Springer,
2003. P. 39-48.

3esun H.H., Ilocmnuxos I1.A. CoxpaHeHue
IJIOIOPONUS TIOYB 4Yepe3 OMOJOTH3AINI0 3eM-
nenenvst // Husa Ypama. 2012. Ne 9. C. 6-7.
Martin-Rueda I., Munioz-Guerra L.M., Yunta F.,
Esteban E., Tenorio J.L., Lucena J.J. Tillage
and crop rotation effects on barley yield and soil
nutrients on a Calciortidic Haploxeralf // Soil
Till. Res. 2007. Vol. 92. P. 1-9.

Typycos B.U., 'apmawies B.M., Koprunos U.M.,
Hyoicnux H.A., [{youenxo C.E. DPPeKTUBHOCTH

12.

13.

14.

15.

16.

17.

pa3IMYHBIX TPHEMOB OCHOBHOH 00pabOTKH
nouBbl 1oz ropox // 3emnenenue. 2016. Ne 8.
C.22-24.

Kypauenxo H.JI., Koowcesnuxoe A.C., Poma-
Hog B.H. BnusiHne o6pabOTKU MOYBHI Ha arpo-
(du3nyueckoe CoCTOsHIE YepHO3eMa M MPOIYK-
TUBHOCTHh SpOBOW mmieHUIbl // Cubupckuit
BECTHHK CEJIbCKOXO3sHCTBEHHON Hayku. 2018.
T. 48. Ne 1. C. 44-50. DOI: 10.26898/0370-
8799-2018-1-6.

Jlesmepesa H.U., Bracononyunas O.A. Bnus-
HUE Pa3IMIHBIX TPHEMOB 00pa0OTKH ITOYBHI Ha
MPOAYKTUBHOCTh KYJIBTYP U arpou3uvecKue
CBOWCTBA CIIMTHBIX YePHO3EMOB // 3emiieenue.
2019. Ne 3. C. 31-33. DOI: 10.24411/0044-
3913-2019-10308.

lepgurves H.B., Bviowuna O.A. Ypoxaii-
HOCTh 3€PHOBBIX M Ka4eCTBO 3€PHA MIICHUIIBI
MIPH Pa3IMYHBIX CUCTEMaxX OCHOBHOM 00padoT-
k1 mouBsl // 3emnenenue. 2017. Ne 5. C. 36-38.
Reji P. Mathew, Yucheng Feng, Leonard Githin-
ji. Impactofno-tillageandconventional tillage
systems on soil microbial communities. Ap-
plied and Environmental Soil Science, 2012,
10 p. DOI: 10.1155/2012/548620.
Hepuenaszosa I'M., [eixmun H.I. BnusHue
TEXHOJIOTUH Pa3HOTr0 YPOBHSI HHTCHCU(DUKAIINT
Ha ypoXaitHOCTh stamens // 3emnenenue. 2012,
Ne 7. C.31-33.

Iloixmun UI., Tocmes A.B., Humuenxo JILB.,
IInomuuxos B.A. Teopetndeckue OCHOBBI (-
(PeKTUBHOTO PUMEHEHUSI COBPEMEHHBIX peCyp-
cocOeperaromx TEXHOJIOTUIH  BO3JCIIBIBAHUS
CEJTbCKOXO3AUCTBEHHBIX KYJIBTYp // 3emiienenue.
2016. Ne 6. C. 16-19.

REFERENCES

1.

The system of adaptive landscape farming in
the natural and climatic zones of Tyumen re-
gion. Tyumen. Tyumen publishing house, 2019,
472 p. (In Russian).

Solovichenko V.D., Voronin A.N., Nikitin V.V.,
Navol'neva E.V. Barley productivity depending
on crop rotation type, method of soil cultivation
and fertilizers. Zemledelie, 2017, no. 7, pp. 29—
32. (In Russian).

Vlasenko A.N., SHarkov I.N., SHoba V.N.,
Kolbin S.A. Efficiency of fertilizer spring wheat
nitrogen and barley in forest-steppe of Western
Siberia. Zemledelie, 2015, no. 1, pp. 25-27. (In
Russian).

Gotze P., Riicknagel J., Holzweillig B.,
Steinz M., Christen O., Jacobs A., Mirlin-

16

Siberian Herald of Agricultural Science ¢ 2021 ¢ 51 « 1

Agriculture and chemicalization



D PeKTHBHOCTD CHCTEM OCHOBHOM 00paOOTKHU MOYBBI IPH
BO3/ICTIBIBAHNY TIMEHS

ITepdumbes H.B., Berommna O.A., Bnacenko A.H.

der B., Koch H.-J.Sugar beet rotation effects on
soil organic matter and calculated humus bal-
ance in central Germany. European Journal of
Agronomy, 2016, vol. 76, pp. 198-207.

5. Edimeichev Yu.F. Optimization and environ-
mentalization of zone system of soil processing
in Krasnoyarsk Region. Vestnik Krasnoyarsk-
0go gosudarstvennogo agrarnogo universite-
ta = Bulletin of Krasnoyarsk State Agrarian
University, 2017, no. 7, pp. 16-23. (In Russian).

6. Kiryushin V.I. Current problems and contradic-
tions of the agricultural development. Zemle-
delie, 2019, no. 3, pp. 3-7. (In Russian). DOI:
10.24411/0044-3913-2019-10301.

7. Pakul' A.L, Lapshinov N.A., Bozhanova G.V.,
Pakul' V.N. Effects of various primary till-
age methods in a grain-fallow crop rotation
on crop capacity of spring barley. Zemledelie,
2019, no. 3, pp. 34-36. (In Russian). DOI:
10.24411/0044-3913-2019-10309.

8. Grovetto C. No Till, the Stubble and the Soil
Nutrition. Conservation Agriculture: Environ-
ment, Farmers Experiences, Innovations, Socio-
economy, Policy. Springer, 2003, pp. 39-48.

9. Zezin N.N., Postnikov P.A. Preservation of soil
fertility through the biologization of agricul-
ture. Niva Urala, 2012, no. 9, pp. 6—7. (In Rus-
sian).

10. Martin-Rueda I., Mufioz-Guerra L.M., Yun-
ta F., Esteban E., Tenorio J.L., Lucena J.J. Till-
age and crop rotation effects on barley yield and
soil nutrients on a Calciortidic Haploxeralf. Soil
Till. Res, 2007, vol. 92, pp. 1-9.

11. Turusov V.., Garmashev V.M, Kornilov 1.M.,
Nuzhnik N.A., Dudchenko S.E. Efficiency of

NH®OPMALIMSI OB ABTOPAX

<) Meppuanes H.B., 10KTOp CENBCKOXO3SH-
CTBEHHBIX HAyK, [JIABHBIA HAy4HBIH COTpPYIHHK;
aapec aas mepenucku: Poccus, 625501, Tio-
MeHb, 1oc. MockoBckuii, yn. Bypnaku, 2; e-mail:
p.nikolay52@yandex.ru

Borommna O.A., HayuHBIH COTPYIHUK; e-mail:
vyushina63@mail

Baacenko A.H., 10KTOp CelbCKOXO35MCTBEH-

HBbIX Hayk, akagemMuk PAH, riaBHbIM Hay4dHbIH cO-
TPYOHHUK; e-mail: p.vlas nata@ngs.ru

various soil tillage for pea. Zemledelie, 2016,
no. 8, pp. 22-24. (In Russian).

12. Kurachenko N.L., Kozhevnikov A.S., Ro-
manov V.N. Influence of soil process-
ing on chernozem agrophysical state and
spring wheat productivity. Sibirskii vestnik
sel'skokhozyaistvennoi nauki = Siberian Herald
of Agricultural Science, 2018, vol. 48. no. 1,
pp. 44-50. (In Russian). DOI: 10.26898/0370-
8799-2018-1-6.

13. Devtereva N.I., Blagopoluchnaya O.A. Influ-
ence of different tillage methods on crop pro-
ductivity and agrophysical properties of com-
pacted chernozem. Zemledelie, 2019, no. 3,
pp. 31-33. (In Russian). DOI: 10.24411/0044-
3913-2019-10308.

14. Perfil'ev N.V., V'yushina O.A. Yield and quality
of wheat grain under different tillage systems.
Zemledelie, 2017, no. 5, pp. 36-38. (In Rus-
sian).

15. Reji P. Mathew, Yucheng Feng, Leonard
Githinji. Impact of no-tillage and conventional
tillage systems on soil microbial communities.
Applied and Environmental Soil Science. 2012,
10 p. DOI: 10.1155/2012/548620.

16. Deriglazova G.M., Pykhtin 1.G. Influence of
technologies with various intensity levels on
spring barley yield. Zemledelie, 2012, no. 7,
pp. 31-33. (In Russian).

17. Pykhtin 1.G., Gostev A.V., Nitchenko L.B.,
Plotnikov V.A. Theoretical basis for effective
application of modern resource-saving tech-
nologies for grain crops cultivation. Zemledelie,
2016, no. 6, pp. 16-19. (In Russian).

AUTHOR INFORMATION

(<) Nikolay V. Perfilyev, Doctor of Science in
Agriculture, Head Researcher; address: 2, Burlaki
St, Moskovskiy, Tyumen, 625501, Russia; e-mail:
p.nikolay52@yandex.ru

Olga A. Vyushina, Researcher; e-mail: vyushi-
na63@mail

Anatoly N. Vlasenko, Doctor of Science in
Agriculture, RAS academician, Head Researcher;
e-mail: p.vlas_nata@ngs.ru

Hama nocmynnenus cmamou 12.10.2020
Received by the editors 12.10.2020

3emiieiene U XUMH3AIHs

CuOUpCKUii BECTHHUK CEITbCKOX035iICTBEHHOM Hayku ® 2021 ¢ 51 ¢ 1 17



