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No Till (Poccuiickas depepaums)
HyneBas obpaboTka

OlNMNCAHUNE

No tillage is based on direct seeding with the innovative/ modern direct seeder
Condor and works without any kind of soil disturbance.

"No-Till" is a key element of the ‘'modern cropping system/ Canadian System'’ in the Kulunda
steppe. In contrast to minimum tillage an innovative modern direct seeding machine is used.
The successful implementation of “No-Till” requires an adaptation of the whole cropping
system including crop rotation. Rotation includes a succession of cereal crops (e.g. spring
wheat), legumes (peas), and oil seed crops. In the study area predominantlgl spring cereals
are grown. The direct seeder ‘Condor tine seeder’' (Amazone) was used for direct seeding. In
contrast to the SZS 2.1 seeder used for minimum tillage it has flexible, individually depth-
guided tine coulters, which ensure a higih precision of seed placement. When opening the
seed furrow, the narrow coulter moves little soil, so that the valuable soil moisture remains
in the soil, and there is sufficient fine soil to ensure the optimum seed/ soil contact. Straw is
safely cleared from the seed furrow, preventing the "hairpinning-effect" which is the pressing
of straw by the coulter into the sowing slit. During the sowing period fertilizers are applied
and broad spectrum herbicide in autumn and selective pesticides in the growing season are
sprayed which help to increase yield.

No-till works without intensive primary tillage and stubble cultivation that saves time, fuel
and reduces soil water evaporation. No-till increases soil aggregate stability, helps to reduce
the risk of soil erosion, leads to a higher soil fertility and reduces soil water losses. Weed
control through crop rotation and herbicide application allows to omit mechanical weeding
and thus to protect the soil aﬁainst fertility decline and soil water loss. Fertilization becomes
more important, because of the decreased mineralization rate under no soil tillage,
especially at the beginning of the conversion of the cropping system and until soil organic
matter could build up in the soil.

The Technology including crop rotation was tested in the field in 4 test plots with 4
repetitions at the test site in Poluyamki. Results showed that the intensity of soil tillage and
seeding methods used had a igreat influence on crop establishment and expected yields. It
was demonstrated that no tillage leads to higher water use efficiency and highest yields.
Positive effects were also observed regarding soil structure and soil fertility aIreacK/ after 3
years. Positive effects were also observed regarding soil structure and soil fertility already
after 3 years. Minimized soil disturbance led to higher aggregate stabilitY, which leads to a
lower risk of wind erosion, increased soil organic carbon storage and soil fertility as well as
available soil water content. The Modern Canadian system caused fixed production costs in
form of annual depreciation and also additional costs due to the application of fertilizers and
pesticides, the prices of which increased in the last four years. Due to not finalised land rights
reforhms, uncertain credits and harvest insurance farmers are reluctant to invest in new
machines.

The test site in Poluyamki is located in the dry steppe of the border region next to
Kazakhstan, where, due to the climatic conditions, no natural afforestation occurs, and the
planted windbreaks don't grow vigorously due to the prevailing aridity. The annual
precipitation is under 300 mm a year. Probably the greatest climatic influence factor is the
precipitation - in terms of quantity and space/ time distribution and, due to high summer
temperatures, the high rates of evapotranspiration. The total yearly precipitation rate is the
primary yield-limiting factor in all steppe regions. The ratio between precipitation and
evaporation is negative. In the late weeks of spring, prolonged droughts must be expected in
S?Iear cycles, limiting %ermination and crop establishment. The soils are classed among those
of cool-tempered grasslands. Due to their physical and chemical characteristics, these soils
(Chernozems and Kastanozems) have high agronomic potential.

No Till

AASIETNE

MECTOMNOJIOXEHNE

MecTtononoxxeHme: Mikhaylovski district

(Pavlovski district, Mamontovski district),

Russian Federation/Altai Krai, Poccuiickas
Ddepepaums

Yucno uccnepoBaHHbIX YHacTKOB, rae
npumeHseTca TexHonorus:

Feorpadumyeckasn npuBasKa BblGpaHHbIX
y4acTKoB
e 79.90727,52.0675

MpocTpaHCcTBEHHOE pacnpocTpaHeHue
TexHoorum: paBHOMePHO-0AHOPOAHOE

I'IpIéIMeHeHI/Ie Ha onpegeneHHor nnowaam (0.13
km?)

Ha nocTosiHHO oxpaHsieMoli TeppuToprn?:

MNpoAoMHKUTENBHOCTb NPUMEHEH NS
TexHonorum: meHee 10 neT Ha3ag (HefaBHsS)

Tun BHeapeHWA/ NnpUMeHeHMA
Kak MHHOBaUMS (MHUUMaTMBA)
3emsienonb3oBaTteneli
KaK 4acCTb Tpa,ql/lu,\/\OHHOVI CNCTEMbI
3ems1enonb3oBaHus (bonee 50 neT Ha3aa)
B KayecTBe Hay4Horo/ nosesoro
3KCrnepumeHTa
qepes I'IpOE‘KTbI/ BHelLLHee BMeLWaTe/IbCTBO
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Uniform field emergence under difficult conditions with a high amount of straw on the field by the use of direct seeder "Condor 15001"
(Tobias Meinel)

KJTACCNOUKALINA TEXHO 1%

OcHoBHas uenb 3emMnenosib30BaHve
noBblLLEHVE NPOU3BOACTBA

MaxoTHbIE yrogbsi U nJlaHTaymun
CHIKeHWe nnn npejoTepalleHre gerpajalim semMenb,

g © OJHONeTHWE KyNbTypbl
BOCCTaHOB/IEHVE HapYLLEHHbIX 3eMe/lb /@w Gen0 VOOXAeE 56 T 1
COXpaHEeHVe 3KOCNCTEM yp A

3almTa 6acceHOB pek (NMPUBOAOPA3AENbHOM YacT/ HUXHEro
TeUeHVsl) - B COYeTaHUM C APYrUMK TexXHONorsMm
coxpaHeHue/ noBbllLeHNe 61opa3Ho06pa3ys

CHWXKeHMNe pucKa CTUXMIHBIX 6eCcTBUIA

aZanTaunsa K M3MeHeHUIo KnvmaTa / 3KCTpeMaibHbIM NOroAHbIM
ABJIEHNSIM U VX NOC/IeACTBUAM

CMSAITYeHe NoCcneACTBUA N3MEHEeHVS KanmaTa

co3faHune 61aronpuATHBIX SKOHOMNYECKIX YCI0BUM

co3zaHne 61aronpUATHLIX CoLManbHbIX YCI0BUIA

BoaocHabyxeHue

6orapHble 3emnu
coyeTaHue BorapHbIX 1 OpoLLaeMblX 3eMenb
nosiHoe opowleHne

Lenb, cBfi3aHHas ¢ gerpagauueri semenb Tuin aerpagaumm, Ha 60pb6Y C KOTOPbIM HanpaB/ieHa
npezoTBpaLLeHne Aerpajaumm semesb g
CHWXeHVe Aerpajaunmn semMens
BOCCTaHOBNeHMe/ pea6|/|n|/|Ta UMa HapyLlleHHbIX 3eMeJlb
ajantauus K Aerpagaumn 3emMesb

“ﬁd]g BOZiHasi 3pO3Usi MOYB - B3M: MoBepxHOCTHas 3PO31si/CMbIB
BEPXHUX MNOUYBEHHbIX FOPU3OHTOB

HEe MPUMEHVMO .~z BeTPOBas 3p0O3Ms NOYB - I yTpaTa NI0A0POAHOTO C/1OS
LS nouBbl, J4: Aednsauys 1 HepaBHOMEpPHAs akKyMyNsLms, DA:
—4_"  KOCBEeHHOE B/WSHNE BETPOBOIA 3p0o3unn

yXyALUeHUue XMMUYeCKUX CBOMCTB NoYB - Xn: CH1xXeHue
NAOAOPOAUS U YMEHbLLEHNE COAEPXKAaHWS OpraHn4Yeckoro
BelllecTBa (BbI3BaHHOE He 3po3ueli, a ApYrvMy NpUYnHamu)

KaTteropus Y31 MeponpwuaTtus Y31

* MwHumansHas obpaboTka nous ArpoHoMMUecKmre MeponpuaTus - Al: PacTutebHbI i/
% NOYBEHHbIV NOKPOoB, A2: OpraHnyeckoe BeLLecTBO/ MOYBEHHOe
nnogopoane, A3: NMosepxHOCTHas obpaboTka nous (A 3.1: be3
06paboTKM MOYBbI)

TEXHUYECKUI PUCYHOK

TexHunyeckne XapaKTepuctuku
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The coulter system of the direct seeder Condor based on an
individually depth guided tine coulter. When opening the seed furrow,
the narrow coulter moves little soil, so that the soil moisture remains
in the soil. The accurate depth control and the packer wheel lead to
an optimum contact between seed an soil, which is very important
especially in dry regions like the Kulunda dry steppe in Poluyamki. 1-
Chisel coulter 2- Packer wheel 3-Air diffuser. Illustration: seed grains
placed between the former sowing rows

Technical knowledge required for field staff / advisors: high

Technical knowledge required for land users: high

Main technical functions: improvement of topsoil structure
(compaction), increase in organic matter, increase of infiltration,
increase / maintain water stored in soil, sediment retention /
trapping, sediment harvesting, increase of biomass (quantity)
Secondary technical functions: control of raindrop splash, control of
dispersed runoff: retain / trap, control of dispersed runoff: impede /
retard, control of concentrated runoff: retain / trap, control of
concentrated runoff: impede / retard, improvement of surface
structure (crusting, sealing), improvement of subsoil structure
(hardpan), stabilisation of soil (eg by tree roots against land slides),
increase in nutrient availability (supply, recycling,...), reduction in wind
speed

Better crop cover

Material/ species: Crop rotation without bare fallow
Green manure

Material/ species: Pea (once in a rotation)

Mineral (inorganic) fertilizers

Material/ species: with calcium ammonium nitrate
Quantity/ density: yearly

Remarks: 100kg/ha (spring wheat and rape), 50kg/ha (pea)
Rotations / fallows

Material/ species: wheat-pea-wheat-rape

Quantity/ density: 4 years

Zero tillage / no-till

Material/ species: Direct seeder Condor (Amazone company)

Author: AMAZONE Werke GmbH & Co KG

SAMYCK U TEKYLLLEEE OBC/TY)XUBAHWE: MEPOTPUATUA, HEOBEXOAWMBIE PECYPCBI 1 SATPATbI

Mopacuet BNOXKEHUI 1 3aTpaT

e [loAcuUMTaHHbIE 3aTpaThl:

o [leHexHble eAnHNLB!, NCMONb30BaHHbIE AN MoAcyeTa 3aTpaT: H/
n

o O6MeHHbIN Kypc (K gonnapy CLUA): 1 USD = HeZoCTymnHO
e CpejHwin pa3mep AHEBHOro 3apaboTka A8 HaHATbIX
pabOTHUKOB: HeAO0CTYMNHO

MepOI’lpI/IﬂTVIFl, HeobxoAMMble ANA Havana peannsaunn
n.a.

TekyLuee o6cny>kmBaHve

Hanbonee 3HauMMble paKTOpbl, BAVSOLLME HA CTOUMOCTb
3arpar

High initial investment in new machines. Compared to the
Traditional Soviet System with conventional deep ploughing without
fertilizer application fertilizer and pesticides are the main additional
cost factors.

1. Direct seeding (Cpoku/ noBTOpsieMoCTb NMpoBeAeHus: Late april/ early may)

2. Fertilizer application (Cpokwn/ noBTopsieMocTb nposeAeHus: None)

3. Pest management (Cpoku/ noBTopsieMocTb NpoBeAeHus: period of vegetation)

4. Harvest (Cpoku/ NoBTOPsieMOCTb NpoBejeHVsi: september)

CTOMMOCTb BNIOXEHWIA 1 3aTpaT Nno 3KcrayaTaumm

3aTpaTbl Ha O6uas
OonuvwuTe 3aTpaThbl EauHuua Konnuecteo |(eanHuuy (H/ CTOMMOCTB | % 3aTPaT, OM/Ia4eHHbIX
n) Ha egUHULY | 3emnenonb3oBaTeNnaMm
(H/n)
Onnata Tpyaa
labour ha 1,0 4,12 4,12
O6opyaoBaHue
machine use ha 1,0 15,96 15,96
fuel ha 1,0 25,49 25,49
MocagouHbIV MaTepuan
seeds ha 1,0 19,37 19,37
seedlings ha 1,0 30,83 30,83
Yp06peHVs U A40XNMUKaTbI
fertilizer ha 1,0 9,42 9,42
06Luaa CTOMMOCTb nogaep)kaHma TeXHoorumn 105.19
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| O6Lyme 3aTpaTsl Ha NMogaepxanHmvie TexHosomm B 4onnapax CLLUA

105.19 | |

NMPNPOAHBLIE YC/TOBKA

[lononHuTeNnbHblE XapaKTepUCTUKN Knnmara

CpegHero0Bo€e KOJINYECTBO

ocagkoB
<250 mm

251-500 mm
501-750 mm
751-1000 mm
1001-1500 mm
1501-2000 mm
2001-3000 mm
3001-4000 mm
> 4000 mm

CknoH

nonorve (0-2%)
nokatble (3-5%)
nokaTto-kpyTble (6-10%)
KpyTble (11-15%)
o4eHb KpyTble (16-30%)
ypes3BblYaliHO KpyTble (31-
60%)
06pbIBUCTBIE (>60%)

MoLHOCTb NoYB
nosepxHocTHble (0-20 cm)
Herny6okume (21-50 cm)
ymepeHHo rny6okue (51-80
cm)
rny6okue (81-120 cm)
o4yeHb rybokue (> 120 cm)

YpoBeHb rpyHTOBbLIX BOJ,
Ha NMOBEpPXHOCTU
<5M™m

5-50 m
>50M™m

BupoBoe pasHoo6pasue
BbICOKOE
cpeaHas

HUM3Koe

XAPAKTEPUCTWIKA 3EMJIENO/Ib3OBATENEN, MPUMEHAROLLVIX TEXHOTOTKO

PbIHOYHas opueHTaums
HaTypasnbHOe X039MCTBO
(camoobecneyeHve)
CMeLLlaHHbI (HaTypanbHbIA /
KOMMe pyeCcKuin)

TOBapHoe/ pbIHOYHOE
XO3ACTBO

Océanbivi N KoYeBOI
Océanblin
MonykoyeBoi
Kouesoi

Mnowaab, ncnonb3yemas
[AOMOXO3AIACTBOM
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ArpoknvmaTtunyeckas 30Ha
BNa>XXHasd
YmepeHHo-BiaXHas

nonysacyuwinsas
3acylnveas

dopmbl penbeda

nnaTo/ paBHVHBI
rpe6Hmn xpebToB/X0NMOB
CK/I0HbI rop
CKNOHbI XO/IMOB
MOZHOXbS
AHVLWA AONVH

IpaHynomeTpuyeckunii coctaB

(BepxHero ropnsoHTa)
rpy6blii KpynHO3e pPHUCTbIA/
NErkuii (necyaHblii)

cpesHue Gpakumm
(CYrMMHWCTBIN, cynecyaHblin)
TOHKOAWCNEPCHbIA/ TAXENbIN
(FMVNHUCTBIN)

AOCTyFlHOCTb NOBEPXHOCTHbIX
BOA

136bITOK

xopoLuasi

cpefHss

HeJ0CTaTOUHbI/ OTCYTCTBYHOT

PasHoo6pasuve

MecToo6uTaHn
BblCOKO€e
cpeaHan
H/3Koe

[oxoabl 3 Apyrmnx

NCTOYHUKOB

< 10% BCcex A0X0A0B
10-50% Bcex Aoxo40B
> 50% BCcex AOXOA0B

MHavBuayanbHoe nnmn

KOJINEeKTUBHOE XO35NCTBO
yacTHoe/ JOMOBNaAEeHNe
rpynna/ obLimHa
KoonepaTuvs

VCMoNb3ytoLLiee HaeMHbIX
paboTHMKOB (KOMMNaHus,
rocy,apcreo)

MacwTab
Mesnkoe

Thermal climate class: temperate

BbicoTa Hag ypoBHEM Mops
0-100 M Hag, ypoBHEM Mops
101-500 M H.y.m.
501-1000 M H.y.M.
1001-1500 M H.y.Mm.
1501-2000 M H.y.m.
2001-2500 M H.y.m.
2501-3000 M H.y.Mm.
3001-4000 M H.y.m.
>4 TbIC. M H.Y.M.

IpaHynoMeTpuyeckumin cocTaB

(Ha rny6uHe 6onee 20 cm)
rpy6bIi KPYNHO3€ePHUCTbIA/
NErkui (mecyaHblii)
cpesHve dpakumm
(CYyrMMHWCTBIN, cynecyaHblii)
TOHKOAMCMEPCHbIN/ TAXENbIV
(FMNHUCTBIN)

KauectBo BOAbI (6€3

06paboTku)
nUTbeBas BOZa XOpoLUero
KayecTBa
nuTbeBasi BOAa Maoxoro
KavecTBa (Heobxognma
obpaboTka)
VCKNHOUNTENBHO AN
CeNbCKOX03AMCTBEHHOMO
MCMNO/Ib30BaHVA (OpoLLeHve)
HenpurogHas ans
1CNOIb30BaHMSA
KauectBo BOAbI OTHOCUTCS K:

OTHOCUTENbHBIV ypOBEHb
AocTaTtka
oYeHb MN0XO0M
nnoxor
cpeaHui
obecneyeHHbIl
BeCbMa obecneyeHHbI

Mon
XKEHLLHBI
MY>UVHbI

Co6CTBEHHOCTb Ha 3eMJ1t0
rocyfiapcrteeHHas

No Till

TexHoNOrMs NpUMeHseTcs B
B YCNIOBUSIX BbIMyKNOro
penbeda
B CUTYaLVIsiX BOTHYTOro
penbeda
He MMeeT 3HaYeHUs

Copep>kaHve opraHN4ecKoro

BeLecTBa B BEPXHEM

NOYBEHHOM FOPU30HTE
BblcoKkoe (> 3%)

cpesHee (1-3%)
Hu3koe (< 1%)

flBnsaeTca v cCoNEHOCTb BOAbI
npo6nemoii?

Ja
HeTt

nOBTOpHEMOCTb 3atonneHnsa

[Ja
HeTt

YpoBeHb MexaHu3aumun
py4Ho TpyA
TArnoBas cuia
MeXaH131poBaHoO/ ecTb
aBTOTpPaHCMopT

Bospact
aeTun
MONOAEXb
cpeAHW Bo3pacT
MOXMIoMn

I'IpaBa Ha 3emMienoJjib3oBaHue
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<0,5ra

0,5-1 ra

1-2ra

2-5ra

5-15ra

15-50 ra

50-100 ra

100-500 ra

500-1000 ra
1000-10000 ra

> 10000 ra

KpynHoe

[Joctyn kK 6a30BbIM ycnyram 1 nH$pacTpykType
MeANLMHCKoe 0bCnyxXrBaHne
obpasoBaHve

TeXHUYecKre KOHCybTaLmnm
3aHATOCTb (BHE X035/iCTBa)
PbIHKM

3N1eKTPOCHabXeHMe

TPaHCMOPT 1 JOPOXHas ceTb
BOAOCHabXeHme 1 KaHann3aums
dunHaHCcoBbIe ycnyru

nioxom
nnoxou
nnoxou
nnoxom
nnoxou
nnoxou
nnoxou
nnoxou

nnoxoii ||

BJIMAHNE

CoumanbHO-3KOHOMUYECKOe BO3AeACTBME
MPOAYKTVBHOCTb

CeNbCKOX03AMCTBEHHBIX KyNbTYp

PUCK NMOTepy NMPOAYKTUBHOCTY

CHU3UN.

yBenunyun.

CeNIbCKOXO3ANCTBEHHbIE N34 PXKN
yBenudun.
A0XOAbl XO35CTBA

CHU3WA.

CoumanbHoe 1 KynbTypHOE BO3elicTBMe
3HaHWA B obnactu Y3I/ gerpagaumu

3emenb CHU3MA.

CMsirdyeHmne KOHGANKTOB
contribution to human well-being

YXYALLVN.

decreased

JKosiornyeckoe Bo3jencTeme
cbop BOAbI/ BOAOYAEPXKaHME
(MoBEPXHOCTHbIN CTOK, poca, CHer 1
T.4.)

ncnapeHvie

B/1aXHOCTb MOYB

NOYBEeHHbI MOKPOB

yTpaTa nous

YNNoTHeHe no4s

CHM3UN.

yBenunyun.
CHU3WMN.
CHU3UN.
yBenunyun.

yBenunyun.

KpyroBopoT/ BOCMOIHEHME
nUTaTeNbHbIX BeLLecTB

noyYBeHHoe / nojsemHoe
opraHuyeckoe BelLLEeCTBO/ yrnepos
nosiesHble BUAbI (LOXAeBble YepBy,
OMbINNTENN, HEKOTOPbIE XULLHWNKN)
BbI6POCHI YIIEKNCIOrO rasa u
napHVKOBbIX ra3oB

CKOpPOCTb BeTpa

use of herbicide application

CHM3UN.

CHU3WA.

CHU3UN.

yBenunyun.

yBenuyun.

increased

Wocat SLM Technologies

cpeAHero pasmepa

xopotuast
xopoLuasi
xopoLuasi
xopotuast
xopoLuasi
xopoLwuas
xopoLuasi
xopoLuasi
xopotuast

yBenunyun.

CHU3WA.

CHU3WA.

yBenn4un.

ynyumn.

ynyyLmn.

increased

ynyumn.
CHU3WA.
yBENNUUN.

ynyumn.
CHU3WA.

cokparumn.

yBenunyun.

yBenun4yun.

yBenunyun.

CHU3WA.

CHM3UN.

decreased

YaCTHOW KOMMaHUn
06LMHHas/ nocenkoBas
KON/eKTUBHas

HeorpaHnyeHHoe
(HeKOHTpONVpyemMoe)

VIHAMBUAYaNbHasA, He apeHga
opopmneHHas B VHAMBUAYabHOE
COBCTBEHHOCTL
MHAVBUZYaNbHAS, MNpaBa Ha BOJ0OBOJ/Ib30BaHMe
odopmaeHHas B HeorpaHMyeHHoe
COBCTBEHHOCTb (HeKoHTpoVpyemoe)
06LLMHHOE (KOHTpOAVpyeMoe)
apeHga
VHAMBUAYabHOE

In the first years after the change of the cropping system,
there is an increased risk of crop losses due not
correct/suitable management of the new cropping system

Initial costs, first years for herbicides

but increase of costs for pesticides and fertilizer, decrease
for fuel and labor

in general yes, but food security is not a problem in this
region

There is a moderate trend towards spontaneous adoption,
but this trend depends on different natural and
socioeconomic factors, like precipitation or the economic
situation and financial power of the farmers

There is a lower risk for compaction damage than under
under traditional ploughing

The no-till system works without mechanical weed control,

No Till

06LLHHOE (KOHTpoAVpyemoe)
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therefore it must be a chemical weed control especially in
the first years of no-till system.

BnuvisiHWe 3a NpeaenaMu TeppUTOPUY NPUMEHEHUs
AOCTYNHOCTb BOAbI (HOA3€MHbIe

BOAbl, UCTOYHWUKN CHusWA. 4 yBenmunn. . ) )

A ) higher content of soil moisture
OT/IOXEHVSA, NepeHOCMble BETPOM yBennuu. cokpatun.
yLep6b npuneraroLwm noasm yBeAMuNA. cokparun.

AHAJTN3 2PPEKTVBHOCTN 3ATPAT

Hackonbko nony4vaembliii pe3ysibTaT COMOCTaBUM C NepBOHaYasbHbIMU B/IOXKEHUSIMU
S¢pdekTMBHOCTbL 3aTpaT B
KpaTKOCPOYHOI NepcnekTBe
S$PeKTMBHOCTL 3aTpaT B
JLONITOCPOYHOV NepcnekTnse

KpaliHe oTpuual néHo OYeHb NO3UTVBHOE

KpaliHe oTpuual nkHO v O4YeHb MO3UTUBHOE

Hackonbko nony4vaembliii pe3ynbTaT COMOCTaBUM C 3aTpaTamMuy Ha TeXHUYeckoe 06Cy>XxnuBaHme
S¢pPeKTMBHOCTL 3aTpaT B
KpaTKOCPOYHO NepcrnekTBe
S¢PeKTMBHOCTL 3aTpaT B
JLONITOCPOYHON MepcnekTnee

M3MEHEHWE KITMMATA

lMocTeneHHoe N3MeHeHue KnnumarTa
cpegHeroaoBble TeMrnepaTypbl yBeIMYNA0CH

KpaliHe oTpuual nkHO v OYeHb MO3UTVBHOE

KpaVIHe oTpuualNEHO v O4YeHb MO3UTVBHOE

O4YeHb Na1oxo 4 O4YeHb XopoLlo

JKCTpeMasibHble B/IEHUs, CBA3AHHbIE C USMEHEHVEM KJIMMAaTa (CTUXUiiHbIE 6eACTBIS)

MeCTHble NMBHEBbIE A0XAN ouyeHb NIoXo 4 OUEeHb XOPOLLO
MeCTHble yparaHsbl OYeHb NA0Xo 4 OYeHb XOPOLLO
3acyxu OueHb NA0X0 7 OUeHb XOpoLwo

p,pyrme BOBAeVICTBI/IFl, CBA3aHHbIe C SMEeHEeHEM KnnmaTta

COKpalleH/e BEreTaumoHHOro nepuroaa ouens nnoxo IR OuUEHB XOpOLLO

BHEAPEHWE N AJATITALNA

JOonsa 3emJ/ienosib3oBaTenein (B I'IpOLI,EHTaX), NPpUMeHALWNX Cpe,qvl NPpUMeHALWNX TexHonorno 3emnenonb3oBatenen,

TexHonoruo KaKoBa A0 1L, NMPVMEHSIIOLLVX €& MO CO6CTBEHHO
OTAENbHbIE CyUan 3KCMeprUMeHT VHMLMaTVBe, T.e. 6€3 KaKoro-116o MaTepuanbHOro
_ 0,
1 11 (5)32/ CTVIMY/TIMPOBaHUS CO CTOPOHBI?
oo ° 0-10%
’ 11-50%

51-90%
91-100%

Bbina nu TexHonorusa Y3 moanéeurumpoBaHa B HeaBHee

BpeMs C Liefibto aganTaumm K MEeHSIIOLLMMCA YC10BUSAM cpesbl?
Ja
Het

K KakvM MEeHHO U3MEeHSILMMCA YCTOBUAM cpefbl?
M3MeHeHUs knmmaTa/ 3KCTpeManbHble NorogHble ABneHNA
M3mMeHarLwmecs ycnoBua pblHKa
[OCTYMHOCTb paboyeit cuabl (HanNpymep, 13-3a MUrpaLum
HaceneHwvs)

SAKJTKOYUTE/IbHBIE NMOJIOXEHWA N N3BJIEYHEHHBIE YPOKIU

CunbHbIe CTOPOHbI: MO MHEHWIO 3emnenosib3oBaTenen Cnabblie CTOpOHbI/ HepgocTaTkw/ pUCkn: N0 MHEHNKO

CUNbHblEe CTOPOHBI: MO MHEHWIIO COCTaBUTENS UK 3eM/1enosib30BaTeNeiBO3MOXHbIE nyTun npeojoneHus

OTBETCTBEHHbIX CneunanncTos
e Increase of soil aggregate stability and improved soil structure
thus better erosion control and protection of soil organic matter
will improve soil fertility and water holding capacity

Cnabble CTOpOHI::I/ HepocTaTkw/ PUCKX: N0 MHEHWIO coCTaBuUTend
NN OTBETCTBEHHbIX CNelaICTOBBO3MOXXHbIE NYyTU

npeogoneHus
e Application of chemical herbicides leads to higher costs and

e Minimization of evaporation losses through better soil cover
e Lower input costs (materials, fuel, labour, time) and quicker field
operations

Wocat SLM Technologies

possible ecological risks. Selective spraying using the “Amaspot”
system that is based on infrared detection of weeds.

e Higher requirements for fertilizers, especially at the beginning,
due to lower mineralization rates and less nutrient availability
compared to conventional cultivation. Higher fertilizer application
in the first years after conversion.

e High initial investment costs for buying direct seeders share
machine and costs with other land users.
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CBsi3aHHble gaHHble no Y311
H/N

JoKyMEHTPOBaHMe OCyLLECTBAANOCH MPU yYacTum

OpraHusauus

e H/N

MpoekT

e Book project: Making sense of research for sustainable land management (GLUES)
e Sustainable land management in the Russian steppes (KULUNDA / GLUES)
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