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PECYPCOCBEPETIAIOIIUE ITPUEMbI BO3JIEJIBIBAHUA KOPMOBBIX
KYJIBTYP B 3ABAMKAJIBCKOM KPAE

Muaunenxo H.I,, &) Auapeesa O.T., Cunoposa JLII., Xapuenxo H.FO.
Hayuno-uccreoosamenvcruil uncmumym semepunapuu Bocmounoii Cubupu — gpunuan Cubupckoeo
pedepanvrozo nayuHozo yenmpa azpodouomexuonocuil Poccutickotl akademuu Hayk
3abaiikanbckuii kpaid, T. Yura, Poccus

<) e-mail: frau.Olgaa2015@yandex.ru

IIpencraBieHbl pe3yabTaThl UCCIECIOBAHUM MO CPAaBHUTEJIBHON OLICHKE PA3IMYHBIX MPUEMOB
00pabOTKK MOYBBI B TIOJIEBOM CEBOOOOPOTE C PasHBIM YPOBHEM MHUHEpabHOro nuranus (N, P, n
N, P, Kr 1.B./ra). DKCIIEPUMEHT NPOBEIEH HA MAJIOTYMYCHOM MaJIOKapOOHATHOM YE€PHO3EME JIECO-
crenHoi 30Hb BocTounoro 3abaiikanes B 2012-2014 rr. [ln1s moceBa HCIOIb30BaHbI PaiiOHUPOBaH-
HBIH copT sipoBoi mieHuns! bypsarckas-79, copt oBca Metuc. M3ydensl Maio3aTpaTHble TPUEMBI
00palbOTKH MOYBBI, MPeTyCMaTPUBAIOININE COXPAHEHNE M TOBBIIIEHUE MIOAOPOANS MOYBBI, MOBHI-
[IeHNEe TPOYKTUBHOCTH 3epHO(YpPaKHBIX 1 KOPMOBBIX KYIIBTYD, CHIKCHHE MaTepUaIbHBIX 1 YHEP-
TeTHYEeCKUX 3arpar. 3aMeHa OCHOBHON 00pabotku myrom [1H-4-35 ¢ xompuaTtbiM KaTkoMm B Tpe-
TBEM M YETBEPTOM IIOJIIX CEBOOOOPOTa MOBEPXHOCTHOM 00paboTkoi KyasTuBatopoMm CrenHsk-7,4
1 TIpsIMBbIM TToceBoM 110 ctepHe cesutkoil [11TM O6b-4-3T npu BHECEHUH MUHEPAIBbHBIX YI0OpeHHH
B HopMe N P, KT 1.B./ra oka3piBana MOJOKUTENBHOE BIMSAHUE HA COCTOSHUE MO4BBI. JlOCTHIHY-
ThI CJICIYIOIINE MTOKA3aTe I TIO0OPOAMs MOUBbI: Koa(hduiueHT crpykrypHoctu 1,28—-1,38, coaep-
JKaHWe OpraHu4ecKoro BemecTsa 3,15-3,33%, comeprkanne MpoAyKTUBHON Biard B cioe 0—50 cm
29,2-31,8 mm, Beitenenue yriaekucnotsl 1,810-1,969 kr 3a 1 4, conepxkanue P,O B cinoe 0-20 cm
71-96 mr/kr nmoussl, KO — 57-82 mr/kr noussl. OGecnedena npubaBKa ypoKalHOCTH 3€pHa OBCa
0,16-0,21 T/ra, 3eneHoii Maccel ofHONETHUX TpaB — 3,4—4,0 T/ra, cOop KopMOBhIX eaunuIl — 0,32—
0,34 1/ra, CHWKEHHUE 3aTpar ropryYe-cCMa304HbIX MarepuanoB Ha 31,2—36,4%, moBkllIcHHE PEHTA-
o6enpHOCTH Ha 25,0-40,3%.

KuroueBble cjioBa: ceBOOOOPOT, OTBaJIbHAS BCTIAIIKA, TIOBEPXHOCTHAsI 00paboTKa, MPsSMOii TTo-
CeB, TUIOIOPOJIUE TIOUYBBI, MUHEpAIbHBIE YIOOPEHHS, IPOAYKTUBHOCTD, SKOHOMHYECKas () (heKTHB-
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The results of the study on the comparative assessment of different tillage methods in the field
crop rotation with different levels of mineral nutrition (N, P, and N, P, kg of active ingredient/
ha) are presented. The experiment was carried out on low-humus low-carbonate chernozem
of the forest-steppe zone of Eastern Trans-Baikal Territory in 2012-2014. The zoned variety of
Buryatskaya-79 spring wheat, and Metis oat variety were used for sowing. Low-cost methods of soil
tillage were studied, providing for the preservation and improvement of soil fertility, an increase in
the productivity of grain and fodder crops, and a decrease in material and energy costs. Replacement
of the basic tillage with a PN-4-35 plow with a ring roller in the third and fourth crop rotation fields
by surface tillage with a Stepnyak-7.4 cultivator and direct sowing on the stubble with a PPM Ob-
4-7ZT seeder when applying mineral fertilizers at a rate of N, P, kg of active ingredient/ha had a
positive effect on the condition of the soil. The following indicators of soil fertility were achieved:
structural coefficient 1.28—1.38, organic matter content 3.15-3.33%, productive moisture content
in the 0—50 cm layer 29.2-31.8 mm, the release of carbon dioxide 1.810—1.969 kg per 1 hour, the
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content of P O, in the 0-20 cm layer 71-96 mg/kg of soil, the content of K,O — 57-82 mg/kg of
soil. An increase in the yield of oat grain of 0.16—0.21 t/ha, the green mass of annual grasses of 3.4—
4.0 t/ha, the collection of feed units of 0.32-0.34 t/ha, a reduction in the cost of fuel and lubricants
by 31.2-36.4%, and an increase in profitability by 25.0-40.3% were achieved.

Keywords: crop rotation, moldboard plowing, surface tillage, direct sowing, soil fertility, mineral

fertilizers, productivity, economic efficiency
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INTRODUCTION

Different intensity of land use in combina-
tion with complex natural and economic factors
in the conditions of the Trans-Baikal Territory
(violation of the technology of cultivation of
agricultural crops, non-observance or absence
of scientifically grounded crop rotations, poor
quality fallow preparation and tillage) is gradu-
ally leading to degradation of the soil and veg-
etation cover [1-3].

One of the most important tasks of agricul-
ture is to ensure the sustainable development of
the production of grain, grain fodder and fodder
crops based on the optimization of the structure
of sown areas using a biologized and resource-
saving farming system.

Tillage in a farming system is an energy-
intensive process. In the conditions of Trans-
baikalia, plowing remains the predominant
method of mechanical processing, but its high
energy intensity is a limiting technological fac-
tor in resource-saving agriculture. Currently,
the range of soil cultivation equipment is be-
ing replenished by the production of high-per-
formance multi-operational implements, which
makes it possible to switch from traditional till-
age to minimum.

Usually, to perform pre-sowing soil cultiva-
tion, 4-6 passes through the field with tillage
and sowing equipment are required. The use of
such new units as the PN-4 mounted ripper, the

Stepnyak-7,4 cultivator, the Ob-4-ZT tillage
and sowing machine allows to reduce the num-
ber of passes to a minimum [3, 4].

In recent years, enough experimental mate-
rial has been accumulated on the development
of scientifically grounded biologized crop rota-
tions and resource-saving soil cultivation sys-
tems that allow preserving soil fertility, increas-
ing crop yields and product quality, and reduc-
ing costs for their cultivation [1, 5-7].

The purpose of the research is to evaluate in
comparison energy-saving methods of soil cul-
tivation at different levels of mineral nutrition
in field crop rotation on grain fodder and for-
age crops, to determine the influence of tech-
nologies on the main indicators of fertility of
low-humus low-carbonate chernozems, crop
productivity and their economic efficiency.

MATERIALS AND METHODS

Field agrotechnical experiments were car-
ried out in a stationary four-field field crop ro-
tation of pairs - wheat - oats - annual grasses
(oats) in the fields located in the southwestern
part of the Ingodinsko-Chita forest-steppe.

The climate of the zone is sharply continen-
tal with little snow, cold winters, hot summers
and a lack of precipitation. The frost-free period
lasts for 90-110 days. The average annual pre-
cipitation is 330-380 mm, the main amount (85-
90%) falls in the warm period, the maximum -
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in July - August, the minimum - in May - June.
In general, the regime is characterized by vari-
ability of moisture. Years with good moisture
supply give way to satisfactory, and more often
dry periods. The sum of temperatures above 10
° C for the summer months is 15001800 ° with
a high average monthly temperature in July -
19.1 ° C. Hydrothermal coefficients (HC) of the
growing seasons during the years of research
were 2.7; 2.1; 0.6. According to the State Cus-
toms Committee, 2012 and 2013 characterized
as sufficiently humid, 2014 - severely arid.

The soil of the experimental plot is cherno-
zem, low-humus, low-carbonate, low-power,
light loam. The humus content in the arable
layer is 2.78%. The soil supply with mobile
forms of phosphorus and exchangeable potas-
sium is average. Lumpiness of the soil is below
the threshold of resistance to wind erosion.

The experiment was repeated three times.
The sown area of the plot is 1000 m?. The
placement of variants in the first repetition is
sequential, in the second and third - random-
ized. The fields in the crop rotation were located
both in space and in time. To cultivate the soil
a PN-4-35 mounted plow with rolling ZKKSh-
6A, a mounted PN-4 cultivator, KPE-3.8 and
Stepnyak-7.4 cultivators, and a PPM Ob-4-ZT
seeder for direct sowing were used. The experi-
ment scheme is presented in table 1.

Agrotechnology of cultivation of field crops
in crop rotation was carried out according to
the scheme of the experiment. Mineral fertil-
izers were applied simultaneously with sowing
at the rate of N, P, kg a.i. / ha in the form of
ammonium nitrate and superphosphate for each
crop rotation and N, kg a.i./ ha for pre-sowing
cultivation in oats and annual grasses in options
without basic tillage. In the fight against smut
fungi and root rot, the seeds were treated with
the fungicide "Bunker" before sowing at a rate

of 0.5 1/t of seeds. For sowing, we used the
zoned spring wheat variety Buryatskaya-79, the
Metis oat variety. Sowing dates: spring wheat
in the 1st decade of May, oats in the 3rd decade
of May, annual grasses in the 3rd decade of
June. For sowing, a PPM Ob-4-ZT seeder was
used. The method of sowing is striped with a
seeding depth of 68 cm. Crop care of agricul-
tural crops was carried out in accordance with
the recommendations [1]. In the tillering phase
against weeds, wheat and oats were treated
with a tank mixture of herbicides Dialen super
(0.2 1) + Magnum (0.007 kg) per 1 ha. The har-
vesting and accounting of the harvest of grain
crops was carried out by direct combining with
a Yenisei combine (the yield led to 14% mois-
ture and 100% purity), annual grasses for green
mass - with a KS-2.1 mower.

The observations and counts were carried
out according to the generally accepted meth-
ods in agriculture and crop production'®.

RESULTS AND DISCUSSION

The research results showed that replacing
the traditional moldboard plowing in the third
and fourth fields of crop rotation with resource-
saving processing systems (cultivation, direct
seeding) did not worsen the structural-aggre-
gate state of the arable horizon of 0-30 cm.
Against the background of low-cost tillage, the
coefficient of structure was 1.28-1 , 37, on the
control with moldboard plowing - 1.0-1.1. In
the compared variants, the higher indices of the
volumetric mass in the arable soil layer in the
summer period (1.30 and 1.34 g/ cm?) were ob-
tained without main treatment, lower (1.26 and
1.29 g / cm?) - in the variants with moldboard
plowing. In terms of productive moisture re-
serves in a half-meter soil layer before harvest-
ing, the traditional technology of cultivation of
agricultural crops was inferior to energy-saving

"Methodology for state variety testing of agricultural crops. M., 1985.287 p.
“Dospekhov B.A. Field experiment technique. M.: Kolos. 1979.250 p.
3Vorobiev S.A. Workshop on agriculture. M., 1971. Agrophysical methods of soil research. M., 1965.257p.

*Agrophysical methods of soil research. M. 1965.257 p.

SInter-republican technical conditions for the methods to carry out agrochemical analyzes of soils for zonal agrochemical

laboratories. M., 1968.71 p.

®Vadyunina A.R. Determination of gas exchange by CO2 content in the surface air layer. Methods for studying the physical

properties of soils. M., 1986.S. 268-271.
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ones in oats by 2.6-3.1 mm, annual grasses by
6.1-7.7 mm (see Table 2).

The accumulation of plant residues in the
upper layer with deep flat-cut loosening, mini-
mal surface treatments and direct sowing on
the stubble led to an intensive reproduction of
bacteria that enhance the processes of miner-
alization of organic matter in the soil. In these
variants with an increased level of mineral nu-
trition (N P, ), the highest rates of carbon diox-
ide emission were obtained during the growing
season - 1.810-1.969 kg/ha per 1 hour. During
moldboard tillage, due to the low input of organ-
ic matter and low moisture content, the emis-
sion of CO, was minimal. - 1.154 kg/ha per 1
hour. Low rates of carbon dioxide emission cor-
responded to a looser composition of the arable
soil layer - 1.26 g/cm? (on variants with surface
treatments - 1.29-1.30 g/cm?). The supply of
plants with assimilable forms of phosphorus
and potassium was higher in crops without ba-
sic tillage. The excess to the control in terms
of the content of mobile forms of phosphorus
and exchangeable potassium in oat crops was
2146 and 24-40 mg/kg of soil, in crops of an-
nual grasses, respectively - 3—19 and 7-22 mg
/ kg of soil. The content of organic matter in
the variant with deep moldboard plowing was
2.78%, in the variants with low-cost tillage sys-
tems - 3.15-3.33% [8-10].

Cultivation of grain fodder crops without ba-
sic tillage with the introduction of mineral fer-
tilizers at the rate of N, P, kg a.i./ha provided
an equivalent grain yield with the option where
the traditional technology was used 1.49-1.60 t
/ ha (control - 1.59 t/ha). A significant increase
in yield to the control variant (0.16—0.21 t/ha)
was obtained with surface tillage methods with
an increased level of mineral nutrition N P, kg
ai/ha (see Table 3).

The grain yield of oats, depending on the
tillage, was formed mainly due to the density
of the standing of the plants and the productive
stalk. On variants with traditional technology,
the plant density before harvesting was 293
plants / m?, the number of productive stems
was 370 plants / m?, on variants with surface
treatments, respectively, 307-327 and 383454
plants / m?.
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The same dependence on the methods of soil
cultivation and the level of mineral nutrition
has developed in the crops of annual grasses.

Variants with traditional technology and the
use of low-cost resource-saving methods with
the level of mineral nutrition N, P, provided
almost equal yield of green mass of annual
grasses of 13.2-13.5 t/ ha (control - 13.1 t/ ha),
dry matter collection - 3, 80—4.02 t / ha (con-
trol - 3.95 t / ha). The excess to the control for
green mass 3.4—4.0 and collection of dry matter
1.0-1.18 t / ha was obtained on variants with
surface tillage and direct sowing with an in-
creased level of mineral nutrition (N, P, ).

Resource-saving technologies for the culti-
vation of agricultural crops provided savings
in material and labor costs. This was achieved
through the use of low-cost tillage and the
combination of agrotechnical operations using
multi-operational tillage and sowing machines.
The economic assessment of crops of oats and
annual grasses revealed a higher efficiency of
the resource-saving soil cultivation system in
comparison with the traditional one based on
continuous plowing. Depending on the level
of mineral nutrition, direct costs decreased by

5.6-15.5%, the cost of fuel - by 31.2-36.4%,
the profitability of production increased by
25.0-40.3% (see Table 4).

Resource-saving tillage methods in field
crop rotation on low-humus low-carbonate
chernozem ensured the highest crop produc-
tivity and return on energy costs per hectare of
crop rotation area in comparison with tradition-
al technology (see Table 5).

Low-cost tillage compared to moldboard
plowing with the same level of mineral nutrition
(N,,P,,) increased the collection of fodder units
by 0.05-0.05 tons, with an increased level of
mineral nutrition (N, P, ) - by 0.32-0.34 tons.
The system data ensured the greatest return on
energy costs, where the energy efficiency coef-
ficient, corresponding to the levels, increased
by 0.4-0.6 and 1.0—1.2 units. The data obtained
agree with the results of other authors [11-16].

CONCLUSIONS

1. Replacement of the main tillage with pre-
sowing cultivation and direct sowing on stubble
provided the following indicators of soil con-
dition: structural coefficient 1.28-1.38 (in the
control with moldboard plowing 1.0-1.1), max-

Taodua. 3. YpokallHOCTb U 3I€MEHTHI CTPYKTYPBI YPOXKasi OBCa B 3aBUCUMOCTH OT IPUEMOB 00paboTKU
MOYBBI IPH PA3HBIX YPOBHIX MUHEPAJIBHOTO MUTAHUS

Table 3. Yield and structure elements of the oat output depending on the methods of tillage with

different levels of mineral nutrition

Number of plants, .
Crop pes / m2 Number. of Head Number. of Grgm Weight
Experiment option yield, t/ productive length grains in | weight of 1000
ha’ by seed- | before har- | stems, pcs cm > | one head, | from one seeds
lings vesting / m? pes. head, g 8
Plowing, pre-sowing cultivation,
compacting ZKKSH -6A, sow- 1,59 | 309 293 370 13,6 48 1,53 | 322
ing, fertilizers N, P, compacting
ZKKSH -6A (control)
Pre-sowing cultivation, sowing,
fertilizers N. P 1,60 317 314 386 13,3 45 1,34 32,7
307 30
Pre-sowing cultivation, sowing,
fertilizers N P 1,80 313 307 445 14,1 46 1,42 32,3
60" 30
Sowing on untreated stubble,
fertilizers N. P 1,49 326 319 383 13,4 45 1,33 32,8
307 30
Sowing on untreated stubble,
fertilizers NP, 1,79 327 327 454 14,2 46 1,42 32,6
LSD 0,15 7 15 F <F, | F,<F | F,<F
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imum content of productive moisture before
harvesting in layer 0 —50 cm 29.2-31.8 mm
(control 23.1-28.7), release of carbon dioxide
1.810-1.969 kg per hour (control 1.154 kg per
hour), content of mobile forms of phosphorus
P, O, 71- 96 mg / kg soil, exchangeable potas-
sium K, O 57-82 mg / kg soil (control - P, O,
50-68 mg / kg soil, K, O 42-50 mg / kg soil),

organic matter content 3.15-3 , 33% (control
2.78%).

2. Energy-saving methods of soil cultivation
in combination with mineral fertilizers (NP,
kg a.i./ ha) provided an increase in the yield of
oat grain 0.16-0.21 t / ha (in the control 1.59 t
/ ha), green mass of annual grasses - 3.4—4.0t/

Ta6a. 4. DxoHomuueckas 3p(HEKTUBHOCTH pecypcocOeperarInux NprueMoB 00pabOTKU MOYBBI C pa3-
HBIMH YPOBHAMUH MHUHCPAJILHOI'O IMUTAHWUA IIPXU BO3ACJIBIBAHUN OBCA U OJHOJICTHUX TpaB B CeBOO60pOTe

Table 4. Economic efficiency of resource-saving methods of tillage with different levels of mineral
nutrition in the cultivation of oats and annual grasses in the crop rotation

Resource-saving technology without core
Traditional tillage with the level of mineral nutrition
technology
Element with a level of N, Py, NPy
mineral nutrition
N,,Psp» P- % to traditional % to traditional tech-
p- technology p- nology
Production cost 7500 7400 - 9000 -
Direct costs — total 5048 4265 84,5 4765 94,4
Including:
payroll with accruals 800 587 73,4 637 79,6
POL 1156 736 63,6 796 68,8
seeds, fertilizers, pesticides 1896 1996 105.3 2350 123,9
depreciation 530 430 81,1 450 84,9
regular maintenance 666 516 71,5 532 79,8
cost efficiency 48,5 73,5 25,0 88,8 40,3

Ta6a. 5. [IpoaykruBHOCTH U 3HEpreTuueckas 3hYEKTUBHOCTD PECYPCOCOSPErarouX MPUEeMoB 00pa-
OOTKH MOYBHI MPH PA3HBIX YPOBHIX MHHEPAIBHOTO UTAHUS B TIOJIEBOM CEBOOOOPOTE

Table 5. Productivity and energy efficiency of resource-saving tillage techniques with different levels

of mineral nutrition in the field crop rotation

Output of fodder units from | Energy
Process scheme 1 hectare of crop rotation | consump- | Energy efficiency ratio
area, t tion, MJ, ha
Plowing, cultivation, compacting, sowing
(fertilizers N, P_, herbicides),
compacting 1,84 11273 4,5
Cultivation, sowing (fertilizers N, P, , her-
bicides) 1,89 10557 4,9
Cultivation, sowing (fertilizers N P, , her-
bicides) 2,16 11859 55
Direct sowing on stubble (fertilizers N, P,
herbicides) 1,89 10295 5,1
Direct sowing on stubble (fertilizers N P,
herbicides) 2,18 11597 5,7
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ha (control 13.1 t/ ha), collection of feed units
- 0.32-0.34 t / ha (control 1.84 t / ha).

3. Resource-saving tillage techniques in field
crop rotation provided the greatest return on en-
ergy costs per hectare of crop rotation area in
comparison with traditional technology. With
the level of mineral nutrition N, P, the ener-
gy efficiency coefficient increased by 0.4—0.6
units, with N, P, - by 1.0-1.2 units. (on control
4.5 units).

4. Direct costs of growing crops decreased
by 5.6-15.5% of fuel and lubricants - by 31.2—
36.4%, profitability increased by 25.0-40.3%.

CIHIUCOK JIMTEPATYPbI

1. Anopeesa O.T., Lvieanosa I'11., Knumosa 3.B.
30HAJIbHBIE CHCTEMBI 3eMiieneinss YuTuH-
ckoii obnactu: MoHorpadus. Uura: obmacTHoe
KHI>KHOE M31aTelIbeTBO, 1988. 423 c.

2.  Konwinoe A.H. MOHUTOPUHT COCTOSIHUS 3€Meb
CENILCKOXO03SMCTBEHHOTO Ha3HavYeHus B 3abaii-
KaJbCKOM Kpae // ATpOXUMHUYECKUI BECTHHK.
2017. Ne 2. C. 51-55.

3. Huenposcras B.H., bamyoaes A.1l., [lununen-
ko H.I' Ontumuzanusi CTPyKTYpbl MOCEBHBIX
IJIOIIAJEN B JIECOCTEIMHON 30HE 3abalKaib-
ckoro kpasi // BecTHmk OypsiTCKOM Tocymap-
CTBEHHOM CEIILCKOXO3SIMCTBEHHON aKaJIeMuu
nM. B.P. ®ununmosa. 2011. Ne 4. C. 16-18.

4. Tununenxo H.I., Anopeesa O.T., Illlawxo-
6a I'I’, Xapuenxo H FO. Ilpuemsbl coBeplleH-
CTBOBAHUS CUCTEMbI 3eMJIC/ICIIUS B COBPEMECH-
HBIX DKOHOMHYECKHX YCJIOBHAX JIECOCTEITHOMN
30HBI 3abalikanbckoro kpas // CuOupckuit
BECTHHK CEJIbCKOXO3UCTBEeHHON Hayku. 2015.
Ne 3. C. 12-21.

5. Hlawxkosa I'I, Anopeesa O.T., L]vicanosa I'11.
ATpOTEXHOJIOIMH TPOU3BOJICTBA M Ka4€CTBO
KOPMOB B 3a0aliKaabCKOM Kpae: MOHOTpadusi.
Ywura: UutuHCKAas Tropojckas TUrorpadus,
2015. 390 c.

6. UYepracos I'H., [oixmun E.I” KomOMHUPOBaH-
HBIE CHCTEMBI OCHOBHOW 00pabOTKH Hamboee
s¢dexTuBHBI U 000CHOBaHBI // 3emienenue,
2006. Ne 6. C. 20-22.

7. Opnosa JI.B. BeiTh nin He ObITH pecypcocOe-
peratonum TexHonorusm B Poccun // 3emnene-
aue. 2007. Ne 2. C. 18-19.

8. Pymanyee A.B., Opnosa JI.B. Bnusinue pecyp-
cocOeperarox TeXHOIOTHH Ha IJI00POane
noussl // 3emutenenue. 2005. Ne 2. C. 22-23.

9. Kymuxosa A.X., Kapnos A.B., Cemenosa H.B.
CucremMbl OCHOBHOW OOpa0OTKH M TYMYCHOE

cocrossaue 1ouBbl // 3emuenenue. 2003. Ne 5.
C.27.

10. Maxctomos H.A., Kpemep I'A., ’Koanoe B.M.
30HabHBIC 0COOEHHOCTH OCHOBHOW 00paboT-
ku B OpeHOyprckoii obiactu // 3emienenwe.
2001. Ne 1. C. 17-18.

11. Iununenxo H.I, /{nenposckas B.H. Ddpdex-
TUBHOCTh PECypCcOCOEpEraroIux TEeXHOIOTUH
MIPEeIMOoCeBHON 00pabOTKM TIOYBBI B TIOJIE-
BoM ceBooOopote // 3emnenenue. 2012, Ne 4,
C. 29-30.

12. Byanxun H.HM. KnoueBble mokas3aTesii MUHU-
Manuzanun oopadorku // 3emienenue. 2004,
Ne 4. C. 14-15.

13. Hlawwxosa I'I" Obpaborka mouBbl B 3abaiika-
abe. MmoHorpadus. Yura: [ouck. 2002. 288 c.

14. Yyoanoe U.A., Jlueacmaesa JI.®@. Muaumanu-
3arust 00paboTKK YepHO3eMOB // 3eMitenenue.
2000. Ne 4. C. 15-16.

15. Canenxos C.H. CoBpemMeHHBIE 3HEprocoepera-
roue TexHonoruu // 3emnenenue. 2001. Ne 5.
C. 8-9.

16. Hanwu M. Onpir @unnsianann. McenenoBanust
B oOmacTtu coeperaromiei 00padOTKH MOYBHI //
Pecypcocbeperatomiee  3emnenenue.  2009.
Ne 2. C. 17-20.

REFERENCES

1. Andreeva O.T., Tsyganova G.P., Klimova E.V.
Zonal farming systems of the Chita region.
Chita, Regional Book Publishing House, 1988.
423 p. (In Russian).

2. Kopylov A.N. Monitoring of agricultural lands
in Transbaikalian Territory. Agrokhimicheskii
vestnik = Agrochemical Herald, 2017. No 2.
pp. 51-55. (In Russian).

3. Dneprovskaya V.N., Batudaev A.P., Pili-
penko N.G. Optimization of croplands struc-
ture in the forest steppe zone of Zabaikalsky
Krai. Vestnik buryatskoi gosudarstvennoi
sel'skokhozyaistvennoi akademii im. V.R. Filip-
pova = Vestnik of Buryat State Academy of Ag-
riculture, 2011, no. 4, pp. 16—18. (In Russian).

4. Pilipenko N.G., Andreeva O.T., Shashko-
va G.G., Kharchenko N.Yu. Methods for im-
proving farming system of the forest-steppe
zone of Transbaikal Territory under present-
day economic conditions. Sibirskii vestnik
sel'skokhozyaistvennoi nauki = Siberian Herald
of Agricultural Science, 2015, no. 3, pp. 12-21.
(In Russian).

5. Shashkova G.G., Andreeva O.T., Tsygano-
va G.P. Agricultural production technologies
and feed quality in the Trans-Baikal Territory.
Chita, Chita City Printing House, 2015, 390 p.

20  Siberian Herald of Agricultural Science * 2021 ¢ 51 « 2

Agriculture and chemicalization



Pecypcocbeperaronye mpremMbl BO3/1eIbIBAHNS] KOPMOBBIX KYJIBTYD
B 3a0aiikaabCKOM Kpae

ITwunenxo H.I', Auapeesa O.T., Cunoposa JLIT., Xapuenko H.1O.

(In Russian).

6. Cherkasov G.N., Pykhtin E.G. Combined sys-
tems of basic tillage are the most effective and
justified. Zemledelie, 2006, no. 6, pp. 20-22.
(In Russian).

7. Orlova L.V. Are resource-saving technologies
to exist in Russia? Zemledelie, 2007, no. 2,
pp. 18-19. (In Russian).

8. Rumyantsev A.V., Orlova L.V. Impact of re-
source-saving technologies on soil fertility.
Zemledelie, 2005, no. 2, pp. 22-23. (In Rus-
sian).

9. Kaulikova A.Kh., Karpov A.V., Semenova N.V.
Basic tillage systems and humus condition of
soil. Zemledelie, 2003, no. 5, pp. 27. (In Rus-
sian).

10. Maksyutov N.A., Kremer G.A., Zhdanov V.M.
Zonal features of basic tillage in Orenburg
region. Zemledelie, 2001, no. 1, pp. 17-18.
(In Russian).

NH®OPMALIUA OB ABTOPAX

IInnunenxo H.I., kangumaT CenbCKOXO3SM-
CTBEHHBIX HAYK, CTApPIINN HAYYHBIH COTPYIHUK

<) Angpeesa O.T., KaHIUIAT CEILCKOXO-
3MCTBEHHBIX HAyK, BEIYIIMH Hay4dHbIA COTpPYI-
HUK; aapec aasi mepenmcku: Poccus, 672010,
3abaiikanpckuii kpai, . Uura-10, yn. Kuposa, 49,
a/s 470; e-mail: frau.Olgaa2015@yandex.ru

Cupoposa JLII., crapuuii Hay9HBII COTPYIHUK
Xapuenko H.IO., HayqHbII COTPYAHUK

11. Pilipenko N.G., Dneprovskaya V.N. The ef-
fectiveness of resource-saving technologies for
pre-sowing soil tillage in field crop rotation,
Zemledelie, 2012, no. 4, pp. 29-30. (In Rus-
sian).

12. Buyankin N.I. Key indicators of tillage mini-
mization. Zemledelie, 2004, no. 4, pp. 14-15.
(In Russian).

13. Shashkova G.G. Soil tillage in Transbaikalia.
Chita, Poisk, 2002. 288 p. (In Russian).

14. Chudanov I.A., Ligastaeva L.F. Minimizing the
tillage of chernozems. Zemledelie, 2000, no. 4,
pp. 15-16. (In Russian).

15. Salenkov S.N. Modern energy saving technolo-
gies, Zemledelie, 2001, no. 5, pp. 8-9. (In Rus-
sian).

16. lalli M. Experience of Finland. Research into
conservation tillage. Resursosberegayushchee
zemledelie = Resource-saving Agriculture.
2009, no. 2, pp. 17-20. (In Russian).

AUTHOR INFORMATION

Natalya G. Pilipenko, Candidate of Science in
Agriculture, Senior Researcher

(<) Olga T. Andreeva, Candidate of Science
in Agriculture, Lead Researcher; address: P.O. Box
470, 49 Kirov St., Chita-10, Trans-Baikal Territory,
672010, Russia; e-mail: frau.Olgaa2015@yandex.ru

Lyudmila P. Sidorova, Senior Researcher

Nadezhda Yu. Kharchenko, Researcher

Jlama nocmynaenus cmamou / Received by the editors 26.02.2021
Hama npunsmus k nyonuxayuu / Accepted for publication 29.03.2021
Jlama nyonuxayuu / Published 25.05.2021

3emiieiene U XUMH3AIHs

CuOHPCKHii BECTHHK CEIbCKOXO3SHCTBEHHOM Hayku » 2021 512 21



	Сиб_вест_2_2021_англ+++

