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BnusHue TeXHON0rmm OCBOEHUS
3aJiexxu Ha BogHO-dpusnyeckme
M arpoxuMmyeckue CBOMCTBa
nousbl CpeaHeit Cubupm

PE3IOME

AxTyanbHOCTb. K HelocTaTkam CTENHOro NPMpPOoA0N0bL30BaHNS OTHOCUTCS Aerpaja-
LS noys, fedULUMT 3NEeMEHTOB MUHEPAIBHOMO NMUTAHWS U ApYre HebnaronpusTHele
SBNEHMS. AHANIOTMYHbIE MPOLLECCHl NpoucxoaaT B Cubvpu. B HacTosLLee BpemMs Haun-
HaeTCsi NOBTOPHOE OCBOEHME 3aN1EXEN 1 BHOBb NPOSIBNISIETCA AerpafaLms noys B CTen-
HbIX panoHax Xakacuu. Ang apdeKTMBHOrO MCNOb30BaHUS 3EMESIbHbIX PECYPCOB HE-
06x041MOo pa3paboTaTtb TEXHONOrMI 06PaboTKM NOYB 3aNeXU B 3aCYLLAVBON CTEMHOW
30He tora CpeaHei Cubupu.

MeTogabl. /13ydeHne apPekTMBHOCTM TEXHONOMMin 06pabOoTKM NOYB 3PO3MOHHON arpo-
9KOMOMMYECKON rPynnbl 3aneXHbIX 3EMENb OCYLLECTBASNOCH B 3aCYLUANBOM CTEMHOM
arponaHawadTHOM paitoHe Pecnybnukm Xakacusl, pacrofioxeHHoi Ha ore CpenHei
Cubupu. MiccnenoBaHus B TEYEHME YeThIPEX IET MPOBOAMANCH B 3BEHE KOPMOBOTO Ce-
BoobopoTa: gonronetHsas (20-25 neT) 3nakoBo-pa3HOTPaBHasH 3anexXb — OBEC (KyKy-
py3a) Ha 3eneHyto Maccy MeTogoM nonesoro oneita b.A. locnexosa. lNpw BeINOAHEHWN
paboThbl UCMOL30BANNCL METOALI BOAHO-PU3NYECKUX 1 arPOXMMUYECKMX MCCNeaoBa-
HUIA.

Pe3ynbTrartbl. YCTAHOBNEHO, Y4TO HA JONrONETHUX 3anexHbix 3emnsax (20-25 net) o1-
MEYaeTCs YMIOTHEHNE NOYBbI, HU3KOE COLePXaHNe Bnaru 1 31EMEHTOB MUHEPabHO-
ro NUTaHWs. BeiBNeHO BAMSIHME KOMMNEKCHOTO NPUMEHEHNS repOuLmMa0B CNOLWHOro
nencteuns (TopHazo 500, CnpyT 9kcTpa) u TexHonorun o6paboTku Ha BOLHO-dU3nYe-
CKWe 1 arpoxnMmu4eckue CBOMCTBa NoyBsbl. [Npun neTHen 06paboTke NOYBbI LONTONETHEN
3anexm, BHeceHun repbyumaa 0TMEYaeTCsl HakoMNeHWe Bnaru, HUTpaTHoro asota. B
3aCyLLNNBOW CTEMHOW 30HE TEXHONOMMS ¢ 06pPabOTKOI NOYBLI AONTONETHEN 3aNeXn Ha
rnybuHy 18-20 cm B cpeaHeM Ha 25,5-32,7% noBbllLaeT NpoayKTUBHOCTb 3BEHA KOP-
MOBOro CeBo060pOTa MO CPaBHEHMIO CTEXHONOMMYECKMMI OMepaLysiMm, BKIIOYaloLLW-
My Menkune 06paboTku (12-14 cm n 14-16 cm).

Influence of the layland
development technology on the
water-physical and agrochemical
properties of the soil of Central
Siberia

ABSTRACT

Relevance. The disadvantages of steppe nature management include soil degradation,
deficiency of mineral nutrition elements and other adverse phenomena. Similar
processes are taking place in Siberia. Currently, the re-development of laylands is
beginning and soil degradation is again manifested in the steppe regions of Khakassia.
For the effective use of land resources, it is necessary to develop a technology for
processing soil deposits in the arid steppe zone of the south of Central Siberia.

Methods. The study of the effectiveness of soil treatment technologies of the erosive
agroecological group of laylands was carried out in the arid steppe agrolandscape
region of the Republic of Khakassia, located in the south of Central Siberia. The research
was carried out for four years in the feed crop rotation link: a long-term (20-25 years)
grain-grass layland — oats (corn) for green mass by the method of field experience of
B.A. Dospekhov. Methods of water-physical and agrochemical studies were used in the
performance of the work.

Results. It is established that on long-term laylands (20-25 years) soil compaction,
low moisture content and mineral nutrition elements are noted. The influence of
the complex application of continuous herbicides (Tornado 500, Sprut Extra) and
processing technology on the water-physical and agrochemical properties of the soil
has been revealed. During summer tillage of a long-term layland and introduction of
herbicide, there is an accumulation of moisture, nitrate nitrogen. In the arid steppe zone,
the technology with tillage of a long-term layland to a depth of 18-20 cm increases the
productivity of the feed crop rotation link by an average of 25.5-32.7% compared to
technological operations involving small-scale processing (12-14 cm and 14-16 cm).
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BBepeHne

K HepocTatkam CTEMHOrO NPMPOAONOSb30BaHUS OTHO-
cuTCs gerpagaums noys 1 geduunT 31eMEHTOB MUHepasb-

arpoTexHuKa, UCNosb30BaNUCbL METOAbl MOMIEBOro OnbiTa
B.A. [ocnexoBa, BOAHO-PUINYECKUX N ArpPOXMMNYECKMX
nccnepoBanuin [10, 11].

HOro NUTaHus. AHaNOrnYHbIe npoueccbl NPoOncxoaaT B Cu-

6upn [1, 2, 3, 4, 5].

BaxHol 3apayeit TexHonornin 06paboTky Npy OCBOEHUMN
3anexHbIX 3emMeslb ABASeTCs ynydleHne BOoAHO-dusmnye-
CKMX 1 arpOXMMUNYECKMX CBOMCTB MOYBbI Y MOBbILLEHWE MPO-

AYKTUBHOCTMW.

[ns paunoHanbHoro agp@eKTMBHOro NCNosib30BaHUS 3e-
MeJIbHbIX PecypcoB HeobxoauMmMo paspaboTaTb arpoTexHU-
yeckne MnpueMbl, BKIOYAs TEXHONIOrMio o6paboTku Moys B
3acyLunmBoii cTenHo 3oHe tora CpegHeii Cnbvpm [6, 7, 8, 9].

O6wwas nnowaab Pecny6ankn Xakacus — 61,0 Tbic. kM2,

3anexun — 373,4 ThiC. ra.

Llenb, uccnepoBaHuii — onpeaennTb BAUSIHUE TEXHO-
JIOrMM OCBOEHUS 3a51eXn Ha BOAHO-DU3NYECKME 1 arpoxmn-
Muyeckue cBorcTBa noysbl CpegHeli Cubupu.

MeToauka

[Tonesble OnMbITbl NPOBOAMAN HA KalLUTaHOBOM MO4YBE U

yepHo3eMme oxHOM B 2012-2015rr.

CopepxaHune rymyca B cnoe 0-20 cm kaluTaHOBOW Mo-
uBbl — 2,67%, N-NO3 — 20,1-22,4 mr/kr, P,0O5 1 K,0 (o
MauunrnHy) — cooTBeTcTBeHHO 23,5 1 328 Mr/kr, B 4epHO-
3eMe I0XXHOM — CcOOoTBeTCTBEeHHO 4,5%, 16,6-19,2, 399,5—

720 mr/kr.

MccnenoBaHns OCYLLECTBASINCL B 3BEHE KOPMOBOIO
ceBoobopoTa: gonronetHsas (20-25 neTt) 3nakoBo-pas-
HOTpaBHas 3anexb — OBEC (KyKypy3a) Ha 3e/IeHyl0 Maccy

Nno cxeme.

Pe3ynbraTthl

Cnocobbl 1 rnybuHa 06paboTkM MOYBbLI OKa3blBAIOT
60NbLIOE BAVSHNE HA OOBbEMHYIO MacCy B MaxOTHOM CJioe.
MnoTHOCTb No4YBblI NpW Bcnawke Ha rmybuHy 18-20 cm B
cnoe 10-20 cMm cocTtasnseT 1,08 r/cm3, npy MUHUMAbHBIX
06paboTkax oHa Ha 0,29-0,39 r/cm3 6onbLue (HCPy50,15).
BnaxHoCTb NO4YBbI BECHOWM Ha 3a/1€XHbIX 3€MJISIX 04EHb HN3-
kas. OgHako npu 06paboTke NOYBbI MO TUMY YMCTOro nNapa
3anachbl ee yBenmymMBaloTCs. 3a N1eTo nocne 4yeToipex obpa-
6OTOK KalUTaHOBOI MOYBbI MPOAYKTUBHOWM Bnarn Hakomnu-
nocb 0o 66,2-84,1 mm.

CopepxxaHve HUTpaATHOro a3oTa B crioe noyvBbl 0-40 cm
3anexun B Havase neta A0 nepsoit 06paboTkm — BCeEro
3,8 mr/kr (Tabn. 1).

Mocne 06paboTok nepepn, yxoooM B 3MMy B C/IO€ MOYBbI
0-40 cm N-NO, B cpeaHem coaepxanoch npu o6paboTke
Ha rnybuHy 18-20 cm 20,0 mr/kr, npu obpaboTke Ha 12—
14 cm — Ha 1,8 mr/kr meHble. CoaepxaHne noaBUXHO-
ro ¢ocdopa CoOTBETCTBYET cpeaHel obecneyeHHOCT (B
cnoe 0-20 cm npu obpaboTke Ha 18-20 cm — 13,4-283,6
MI/Kr, Npu Menkoii obpaboTke — 13,4-23,4 Mr/kr), obmMeH-
HOro Kanms — MnoBbILLEHHOW obecne4yeHHOCTN (COOTBET-
cTBEHHO 215,0-324,0 n 239,0-332,3 mr/kr).

MpoayKTMBHOCTL 3BEHA KOPMOBOIO CEBOOOOPOTA C pas-
HbIMW TEXHONIOrMAMM 06pPabOoTKM NOYBLI AONITONIETHEN 3ane-
KW B 3aCYLLIMBOM CTEMNHOW 30HE nNpeacTasneHa B Tabnuue
2.

1T+ D+ 120m (M2 qaem) T KMz gg00)-

2. T+ 0+, 160m (Mio-1a0m
3B T+0+M 1, 16em*B+K
roe ' — repbuuna (TopHamo 500,
Cnpyt 3kcTpa); [ — [uUCKoBaHME;
M — nnockopes3Has obpaboTka; B —

BCMaLlka.

[Ona yHUYTOXEHMS 3NOCTHBIX MHO-
roneTHUxX (Mblpein NoN3yyunii, BbIOHOK
MOJIEBON) N OOHONETHUX (LLETUHHUKN,
NPOCO COPHOMOJIEBOE) COPHSAKOB Ha
3aNexun BHOCWUAM repbununabl CrioLw-
HOrO AENCTBUS: NPW NEPBON 3aknagke
onbiTa B 2012 . CnpyT 9kcTpa HopMoW
pacxopa 2 n/ra, BTopon (2013 r.) n
TpeTben (2014 r.) 3aknagkax — TopHa-
0o 500 (3,6 n/ra).

Mocne 06pabOTKM MOYBbLI 3anexu
Mo TMMy YMCTOrO Napa B CleayloLwem
rofy BbiceBanucb osec (copT Cenb-
ma B 2013 r,, 2015 r.), kykypy3a (POC
197 AMB B 2014 r.) Ha 3eneHyio Maccy.
KoaddnumeHT nepesona B 3epHOBbIE
eANHNLbI Y OBCA Ha 3e/IeHYI0 Maccy —
0,14, kykypyabsl — 0,17. Pacnonoxe-
HWEe BapWaHTOB MNoCnenoBaTeNbHOE.
MoBTOpHOCTL TpexkpaTHasa. ObLwas
nnowaab AensHok — 140-360 m2.

[MoroaHble ycnoBus B roApl npo-
BeAEHMs OMblITOB ObLIN TUMMYHBIMUN
019 30Hbl. ATMOCOEPHbLIX 0CaaKoB 3a
maii — aBryct Bbinano B 2013 . 213,6
MM, B2014r. —Ha 34 mm, B2015T. —
Ha 9,3 MM MEHbLLE HOPMBbI.

Mpn  BbINOAHEHUN paboTbl B
OCTa/IbHOM MpPUMEHSNAcb 30HasbHas

)+ K (N

14-16 OM)'

Tabnuua 1. CopepxaHne HUTPATHOrO a30Ta NPM Pa3HbIX TEXHONOrMSX 06PaGOTKK NOYBbLI 3aNexXH,
Mr/Kr

Table 1. The content of nitrate nitrogen for different technologies of tillage of the layland, mg/kg

OGecneyeH-
Cpok onpepene- B cnoe, N-NO, HOCTb a30TOM
Hus N-NO, cMm (cpennee) B cnoe 0-40
TexHonorus 06paGoTKu NOYBbI cM[3]
AONroNeTHel 3anexm
[lo 06paboTkm
s 0-40 3,8 Hu3zkas
TexHonorua ¢ 06paboTKom 0-20 28,8
noysbl Ha 18-20 cm
Mepen yxonom 0-40 20,0 Bbicokas
B 3UMy _
TexHonorus ¢ 06paboTkomn 0-20 26,3
noysbl Ha 12-14 cm 0-40 18,2 BNy

Tabnuua 2. BnusiHne TexHonorum o6paGoTku No4s B 38eHe KOPMOBOrO C€BO0GOPOTa 3anexb —
oBec (KyKypy3a) Ha 3eneHylo Maccy Ha BbIXOJ, 3ePHOBbIX eAVHUL, T/ra

Table 2. Influence of soil cultivation technology in the link of fodder crop rotation layland — oats
(corn) on green mass on the yield of grain units, t/ha

Cpeptee (2013-2015r.)
Mpuem 06paGoTKK NOYBLI

T/ra %
A+ M0 120m (M12120m) ¥ K (M2 14 cu) 1,03 67,3
0+ 16 om (M2—1aom) * K (Mia 16 o) 1,14 74,5
F+ 0+, 1ot B+K 1,53 100,0

I — rep6uumpg, (TopHago 500, CnpyT OkcTpa); [, — anckosaxue; N — nnockopesHas obpa-
60Tka; B — Bcnawka. HCPy; 8 2013 . — 0,26; 2014 . — 0,19. B ckobkax 06paboTka Ha 4epHO-
3eme 10XHOM.
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B Cnbupun npepioxeHa MHOrokpaTHasi MexaHuyeckas
obpaboTka 3anexu [7]. B cTenHol 30He Takas TeXHO0rus
006paboTkM 3anexu NpuBoOaUT K 3p031M MOYB.

B 3acywwnueoli cTenHol 30He TexHonorus ¢ obpaboT-
KOWM NMOYBbI JONIONETHEN 3anexu Ha rmyouHy 18-20 cm B
cpeaHeM Ha 25,5-32,7% noBblwaeT NpoayKTUBHOCTL 3Be-
Ha KOPMOBOr0 CeBOOBOPOTA MO CPABHEHWUIO C TEXHONMOIM-
YecKMMU onepaumsmMm, BKIOYaKLWNMN Menkme 06paboTku
(12-14cmn 14-16 cm).

BbiBOAbI
MnoTHOCTb No4Bbl 20—-25-neTHel 3anexun Npu TEXHO-
norum ¢ BKlo4eHMeM 06paboTkn Ha rmybuHy 18-20 cm B
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