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Cereals growth on the field with no-tillage (Mégdalena Frac)
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No-till (MonbLua)
No-till

OINMNCAHUE

No-till is a system where crops are planted into the soil without primary tillage.

The technology is used in Rogdw (N 50.80018 E 23.44883), in Zamosc Region in Poland under
cereals or oil crops. The technolo%y is used on about 700 ha area. The case study is
embedded in a typical agricultural region on rather fertile soils formed from loess. The
altitude at the study site is 238 m.a.s.l., average temperature 17.6°C and precipitation 563
mm. The farmer uses direct sowing technique and the following machines: stubble cultivator,
seed drill with disc coulters and combine harvesters. The crop rotation includes the following
crops: wheat/maize/wheat/rape. No-till, as well as minimum and reduced tillage, provides
the opportunity to reduce energy requirements, increase soil organic matter content and
protects the soil against erosion, runoff and compaction. No-till may often increase crop
yields. The costs reduction for fuel making this technology more attractive commercialcljy. No-
till reduces CO2 emission from fuel during machinery usage. The presence of crop residues on
the surface of soil layer can cause plant diseases. It is necessary to use some low amount of
herbicides and fungicides in no-till.

MecTononoxxeHme: Rogéw, MonbLua

Yucno uccnepoBaHHbIX YHacTKOB, rae
npuMeHsieTcss TeXHONOrMA: OTAe/bHbI
yyacTok

Feorpajpuueckas npmBasKa Bbl6paHHbIX
y4yacTKoB
e 23.4884, 50.79988

MpocTpaHcTBEHHOE pacnpocTpaHeHue
TexHonorumn: pasHoOMepHO-04HOPOAHOE
npUMeHeHne Ha onpejeneHHon NaoLwaan
(approx. 0,1-1 km2)

Ha nocTosiHHO oxpaHsieMoW TeppuUTopumn?:

MpoAo/HKNTENBHOCTL NPUMEHEHUSA
TexHonorunu: 10-50 net Ha3zazg

Tun BHeapeHVsA/ NnpUMeHeHunsA
KaK MHHOBaUMS (MHMUMATVBA)
3emnenosnib3oBaTeneri
KaK YacTb TPaAVNLMOHHON C1UCTEeMbI
3em/1enonb3oBaHus (bonee 50 neT Ha3aa)
B KayecTBe Hay4yHoro/ nonesoro
3KCnepumMeHTa
yepes NpoeKTbl/ BHeLLHee BMeLLaTeNbCTBO
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KJTACCNOUKALINA TEXHO 217

OcHOBHas uenb
noBblLLIeHNe NPoN3BOACTBa
CHIDXeHWe Unu NpejoTBpaLlleHe Aerpajaumnm 3emenb,
BOCCTaHOB/IEHME HapyLUEeHHbIX 3emMeb
COXpaHeHe 3KocncTeM
3aLmTa bacceliHOB pek (MpVBOAOPa3AeNbHOM YacT/ HUXKHEro
TeyeHVs) - B codeTaHuu ¢ 4pyrumuy TexHonornsmum
coxpaHeHue/ NoBbllLeHne 61opa3Ho06pasms
CHUKEHMe pUCKa CTUXMHBIX 6eCcTBUNA
ajanTaums K USMEeHeHW KanMaTa / SKCTpeMasbHbIM MOroAHbIM
ABNIEHNAM U UX NOCNeACTBUAM
CMsATYeHne NocNeACTBUN U3MeHeHUs KivmaTa
co3aHne 61aronpuUATHBLIX SKOHOMUYECKX YCTOBUN
co3faHne 61aronpUsTHbIX COLMANbHBIX YCI0BUIA

Lienb, cBA3aHHasA ¢ Aerpajauueii 3emenb
npesoTBpaLleHVe gerpajaumm 3emenb
CHVXeHVe Zerpajaumnm 3eMenb
BOCCTaHOBNEHMe/ peabunutaums HapyLLleHHbIX 3eMeb
ajantauus K gerpajauvn 3emMenb
He NpVYIMeHVMO

KaTteropus Y31
e MuHMManbHas obpaboTka noys

TEXHWUYECKUI PUCYHOK

TexHuYeckme xapakTepucTuku
Fig. 1. Crop residues on no-till field under rape

Fig. 2. Seed drill with disc coulters (seeds are introduced into the soil

pneumatically)

SANYCK U TEKYLLLEE OBC/1Y)XMBAHWE: MEPOTPU A, HEOBEXOAMMBIE PECYPCbI 1 SATPATHI

MoacyeT BNOXEHWI U 3aTpaT
e [logcynTaHHble 3aTpaThl: Ha MAOWAAb, FAe NPYMeHseTcs
TexHonoruvs (pa3mep 1 eguHnua naowaan: 1 ha)

o [leHeXHble efnHWLbI, UCMOb30BaHHbIE A/ MoACYeTa 3aTpaT:
PLN

Wocat SLM Technologies

3emnenonb30BaHne
MaxoTHbIe yroabs U NAaHTaLMm
@& ® OpAHONeTHUe KyNbTypb
/&( Yncno ypoxaes 3a rog; 1
BoaocHabyxeHue
GorapHele 3eMnu

coyeTaHmne 6orapr|x N opoLlaemMblX 3eMesib
nosiHoe opolleHne

Tvin gerpagauum, Ha 60pb6y C KOTOPbLIM HanpaeseHa
d

“474"43 BOAHas 3p03Ms MOYB - BOn: NoBepXHOCTHAs 3p03Ksi/CMbIB
BEPXHVIX MOYBEHHbIX FOPU30OHTOB

Meponpuatusa Y3M

ArpoHomMunyeckmne meponpuaTumsa - Al: PacTutenbHblin/
% NMoYBEeHHbIV MOKPOB, A3: MoBepxHOCTHast 06paboTka Mous (A

3.1: be3 06paboTKM NOYUBbI)

Hanbonee 3HauMMble paKTOpbl, BAVSAOLLME HA CTOMMOCTb
3aTpat

Cost of machinery appropriate to no-till and costs to meet bill of
machinery contractor
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e O6MeHHbIN Kypc (k gonnapy CLUA): 1 USD = 0.28 PLN
o CpepHuii pasmep AHeBHOro 3apaboTka AN HaHATbIX

paboTtHukos: 50-100 PLN

MeponpuaTuys, Heo6xoAMMble ANA Hauana peanusaumm

n.a.

TekyLee o6cny>xnsaHmne

1. Rill opening of soil (Cpoku/ noBTopsiemocTb nNpoBeAeHWs: Spring or autumn depending on the crop type)
2. Direct sowing and fertilizing applied at once through direct sowing machine (Cpokn/ noBTopsiemMocTb npoBejeHus: Spring or autumn depending

on the crop type)

CymMmapHas CTOMMOCTb 3KCnyaTaumn (oueHKa)

360,0

MPMPOAHBIE YC/TOBIA

[lononHuTenbHble XapaKTepUCTUKN Knnmara

CpegHerof0oBoe 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
nonorue (0-2%)
nokatble (3-5%)
rnokaTo-kpyTble (6-10%)
KpyTble (11-15%)
o4eHb KpyTble (16-30%)
ypes3BblYaliHO KpyTble (31-
60%)
o06pbIBUCTBLIE (>60%)

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

YpoBeHb rpyHTOBbIX BOJ,
Ha NMOBEepPXHOCTU
<5M™m

5-50 m
>50M™m

Buposoe pasHoo6pasue
BbICOKOE

cpeaHas

HV3KOe

ArpoknmmaTtunyeckas 30Ha
B/a>XHad

YMepeHHO-BiaxHas
nonysacywnmeas
3acywnmeas

dopmbl penbeda
nnato/ paBHWHbI
rpe6Hmn xpebToB/X0NMOB
CKNOHbI rop
CKNOHbI XOIMOB
NoAHOXbA
AHVLWA AONVH

IpaHynomeTpuyeckuii coctaB

(BepxHero ropnsoHTa)
rpy6blii KPYNMHO3e PHUCTbIA/
NErkuii (necyaHblii)

cpegHue Gpakumm
(CYrMMHUCTBIN, cynecyaHblin)
TOHKOAWCNEPCHbIA/ TAXENbIN
(FMVNHUCTBIN)

AOCTyI'lHOCTb NOBEPXHOCTHbIX

BOJA
N36bITOK

xopotuas
cpeAHas
HeZ0CTaTOUHbI/ OTCYTCTBYHOT

PasHoo6pasune
MecToo6uTaHn
BblCOKO€e

cpeaHas
HM3KOe

H/N

BbicoTa Hag ypoBHEM Mops
0-100 M Hag ypoBHEM Mops
101-500 M H.y.Mm.
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.Mm.
>4 TbIC. M H.Y.M.

IpaHynoMeTpuyeckunin cocTaB

(Ha rny6uHe 6onee 20 cm)
rpy6blii KPyNHO3€e PHUCTbIA/
NErkuii (mecyaHblii)

cpegHve Gpakumm
(CYrMHWCTBIN, cynecyaHblin)
TOHKOAMCMEPCHbIN/ TAXENbIV
(FMNHUCTBIN)

KauvectBo BOAbI (6€3

06paboTKu)

nMTbeBas BOAA XOpoLLero
KayecTBa
nnTbeBaa BOAa njaoxoro
KayecTBa (HeobxoAMa
obpaboTka)
VCKNOUNTENBHO ANS
CeIbCKOX03ANCTBEHHOMO
MCMNOb30BaHVA (OpoLLeHue)
HenpurogHasa Ana
1CNO/Ib30BaHMUA

KayecTBO BOgbI OTHOCUTCS K:

TexHoNOrMs NpUMeHseTcs B
B YCNIOBUSIX BbIMYyKN0roO
penbeda
B CUTYaLVIsiX BOTHYTOro
penbeda

He MMeeT 3HaYeHUs

Copep>kaHne opraHN4ecKoro
BeLLeCcTBa B BEPXHEM
NMOYBEHHOM FrOpU3oHTE
BblCcOKoe (> 3%)
cpepHee (1-3%)
Huskoe (< 1%)

SIBNAETCA 1N CONEHOCTb BOAbI
npo6nemoii?

[a
Het

nOBTOpSIEMOCTb 3atonneHna

[a
Het

XAPAKTEPUCTWKA 3EM/IENO/Ib3OBATENEN, MPUMEHAROLLIVX TEXHOTOTO

PbIHOYHas opueHTaums
HaTypa/ibHOe X03ACTBO
(camoobecneyeHve)
CMeLLlaHHbI (HaTypanbHbIA /
KOMMe pyecKmin)

TOoBapHoe/ pbIHOYHOE
X035CTBO

Wocat SLM Technologies

[loxoabl U3 Apyrmnx

NCTOYHUKOB

< 10% BCex f0X040B
10-50% BCcex AoxoA0B
> 50% BCex AOX0A0B

OTHOCUTENbHbIN YPOBEHb
Jocratka

0OYEHb MNIOXON

MA0XOW
cpeaHui

obecneyeHHbIn

BeCbMa obecrneyeHHbIi

No-till

YpoBeHb MexaHu3aumun
pyy{Hol TpyA
TArnoBas cuna
MeXaHn3npoBaHoO/ ecTb
aBTOTpaHcnopT



Océanbivi N KoYeBOn

Océanbiii
MonykoyeBoli
KoueBsoi

Mnowaab, cnonbsyemas
[A,O0MOXO03SACTBOM
<0,5ra
0,5-1ra
1-2ra
2-5ra
5-15ra
15-50 ra
50-100ra
100-500 ra
500-1000 ra
1000-10000 ra
> 10000 ra

MHavsuayanbHoe nnm

KONNEeKTMBHOE X035ACTBO

YyacTHoe/ jOMOBNajeHne
rpynna/ obuimHa
KoonepaTus
MCrosib3ytoLllee HaeMHbIX
pPabOoTHMKOB (KOMMaHWS,
rocyfapcrso)

Macwra6b

mesikoe

cpejHero pasmepa
KpynHoe

JocTyn K 6a30BbIM yCyram v MHGPacTpyKkType

MeANLMHCKOoe 0bCnyXrBaHne
obpaszoBaHve

TeXHU4YecKmne KOHCyAbTaLmnm
3aHATOCTb (BHE X0351iCTBa)
PbIHKN

3N1eKTPOCHabXeHMe

TPaHCMoPT 1 AOPOXHasA ceTb
BOAOCHabXeHVe 1 KaHanmsauus
dUnHaHCOBbIe ycnyru

N10X0iA 4 xopoLuast
xopoLuas
xopoLuas
xopotuas
xopoLuas

Na0XoiA ¥ xopouwas

nnoxou
nnoxou
nnoxou

A N RN

nnoxou
nnoxoit | ¥ xopoLwuas
xopoLwuasi
N10X0iA ¥ xopowas

nnoxou

MNon Bospact
XKEeHLNHbI AeTn
MY>UMHbI MOJIOAEXb
cpeaHuli Bo3pacT
noXXmnnown

Co6CTBEHHOCTb Ha 3eMJ1t0
rocysapcTBeHHas
YaCTHOW KOMMAaHMN
06LLUMHHas/ nocenkoBas
KONNEeKTUBHAsA
VHAMBUAYaNbHas, He
opopmieHHas B

MNpaBa Ha 3emnenonb3oBaHne
HeorpaHnyeHHoe
(HeKOHTpONVpyemMoe)
06LLHHOE (KOHTpOoAVpyeMoe)
apeHga

VHAMBUAYabHOE

I'IpaBa Ha BOAOBOJ/Ib30BaHNe

COH6CTBEHHOCTb
VHAMBUAYanbHasA, HeorpaHnyeHHoe
obopmneHHas B (HekoHTponupyemoe)
CO6CTBEHHOCTb 06LLMHHOE (KOHTpOVpyeMOe)
family apeHga
VMHAVBUAYaNbHOE

BJIMAHNE

CoumanbHO-3KOHOMUYECKOEe BO3AeACTBME
MpoAyKTUBHOCTb
Ce/IbCKOX035ACTBEHHbIX KynbTyp

CHU3WA.

Ka4yecTBO ypoxasa

CHU3WMN.

pUCK MOTepU NPOAYKTUBHOCTM

yBenunyun.
ynpasneHue 3eMnsmm
YCNOXHUN0Ch
CeNbCKOX03ANCTBEHHbIE V3AepPXKKN
yBenudun.
obbeM paboT
yBenundun.

CoumanbHoe 1 KylibTYpHOE BO3JelicTBUe
npoAoOBONbLCTBEHHAA

6e30nacHOCTL/ camoobecneyeHvie CHUAZAN.

3HaHWA B obnactn Y3/ gerpagaumm

3emenb CHV3UA.

JKosiornyeckoe BO3AEI7ICTBVIE
KOn4ecCTBO BOAbI

CHU3WA.

Wocat SLM Technologies

The farmer observed increase of crop productivity in Mg per
ha for the following plants: wheat, rape and maize. Grain

yBenunyun.
yield of wheat under no-till vary from 8.8 to 11 t/ha. The
yields are greater than those from average yield under
conventional plough system.

ygenudun. The no-till technology increases crop quality by improving
soil water retention.

CHysvn. The no-till technology decreases the risk of production
failure due to greater yield stability.

ynpocTnaocs The no-till technology simplified land management by less
intense machinery traffic on the field.

[ET The expenses on agricultural inputs in no-till technology are
reduced due to lower fuel costs.

CHM3AN. The workload in no-till technology decreases by lower
number of agricultural practices.

ynywnn. The no-till technology improves the food security by
increased yield stability.

ynyswnn. Land degradation knowledge is improved by the promotion
of the no-till technology.

o The water quantity increases in no-till technology due to

No-till
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Ka4yecTBO BOAbI

c6bop BOAbI/ BOAOYAEPXAHME
(MOBEPXHOCTHBIN CTOK, poca, CHer 1
T.4.)

nose pXHOCTHbIIZ CTOK

ncnapeHvie

B/1a>KHOCTb Mo4B

NoYBEHHbI I nokpos

yTpaTa nous

aAKKyMynsiumsa NoYBeHHOro
mMatepuana (HamblB, 3010Bas, 1 4p.)

obpasoBaHMe KOpkM Ha
NoBEPXHOCTY Nnoys/
3anevaTbiBaHve

YNNoTHeHve no4s

KpyroBopoT/ BOCMOHEHME
nUTaTeNbHbIX BELLECTB

noyseHHoe / noasemHoe
opraHuyeckoe BeLecTBO/ Yrnepos

KNCNOTHOCTb

pacTuUTeNbHbIN MOKPOB
6romacca/ cosepxaHvie yrnepoja B
Haz3eMHol bromacce

rnoJsiesHble BUAbI (LOXAeBble yepsuy,
OnbI/INTENN, HEKOTOPbIE XULLHUKI)

6opbba c BpeauTensmu/ 6onesHaMU

OMNON3HW N CceneBble NMOTOKN

BbIOPOCHI YrNEKMCNOro rasa u
napHWKOBbIX ra3oB

Wocat SLM Technologies

CHU3WA.

CHU3WA.

yBenuyun.

yBenunyun.

CHU3WA.

CHM3UN.

yBenunyun.

CHU3WA.

yBenn4un.

yBEeANUUN.

CHU3UN.

CHU3WA.

yBenn4un.

CHU3WUN.

CHU3WUN.

CHU3WUN.

CHU3WUN.

yBennyun.

yBEeNUUN.

ysenn4yun.

ynyyLwn.

CHM3UN.

CHU3WA.

yBenNUnn.

ynyumn.

CHM3UN.

yBenun4yun.

cokparumn.

cokparwun.

yBenunyun.

yBenun4un.

cokparumn.

yBenunyumn.

yBenunyumn.

yBenunyumn.

yBenunyumn.

CHU3WA.

CHU3WA.

less evaporation caused by crop residues on the surface of
the soil.

The water quality increases in no-till technology due to
protection of soil against erosion and runoff.

The water collection in no-till technology is improved due to
better infiltration of rainfall water through earthworms
macropores open at the soil surface.

The surface runoff in no-till technology decreased due to
presence of crop residues on the field surface and open
earthworms macropores increasing infiltration of rainfall
water.

The no-till technology decreases evaporation due to crop
residues on the soil surface.

The no-till technology increases soil moisture by reduced
evaporation due to crop residues on the soil surface and
increasing soil organic matter content.

The no-till technology increases soil cover due to crop
residues on the soil surface.

The no-till technology decreases soil loss due to reduced
soil erosion and runoff.

The no-till technology increases soil accumulation due to
increase of soil organic matter content.

The no-till technology reduces soil crusting and sealing by
the presence of crop residuses and greater soil aggregates
stability.

The no-till technology reduces soil compaction due to
greater bearing capacity of soil and due to less traffic on
the soil.

The no-till technology increases nutrient cycling / recharge
due to reduced surface runoff and associated nutrient
losses and greated biodiversity.

The no-till technology increases soil soil organic matter
content due to crop residues on the soil and less
mineralization of organic matter.

Konnyectso g0 npuMeHeHws Y3I1: 5.8

Konwnyectso nocne npumeHeHus Y3rl: 6.9

We observed increase of pH value (6.9) in no-till coil
compared to conventionally tilled soil (5.8) that can be
related with greater soil organic matter content in no-till
soil.

The farmer observed increase of crop productivity.

We observed greater quantity of earthworms under no-till
compared to the conventional tilled soil.

Pest/disease control increased in no-till technology due to
proper application of pesticides.

The no-till technology decreases landslides/ debris flows by
protection of soil against erosion and greater water
storage. However, no landslides were not observed in the
area.

The no-till technology desreases emission of carbon and

No-till
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greenhouse gases due to reduction of CO2 and other
greenhouse gases realising by mechanical soil loosening.

BnuvisiHWe 3a NpeaenaMu TeppUTOPUY NPUMEHEHUs

AHANTNS 2ODEKTUBHOCTW 3ATPAT

Hackonbko nosnyvyaemblii pesybTaT CONOCTaBUM C MepBOHaYvasbHbIMU BOXXEHVSIMU
S$PeKTMBHOCTL 3aTpaT B
KpaTKOCPOYHOW nepcrnekTuse
S¢pdeKTMBHOCTL 3aTpaT B
[0NITOCPOYHOII NepcreKkTmBe

KpaVIHe oTpuualNEHO v O4YeHb MO3UTVBHOE

KpaliHe oTpumual nkHO v OY€eHb MO3UTVBHOE

Hackonbko nony4vaembliii pesynbTaT CONOCTaBUM C 3aTpaTaMuy Ha TeXHUYeckoe o6c1y>XnuBaHme
S¢PeKTMBHOCTL 3aTpaT B
KpaTKOCPOYHOI nepcrnekTBe
S¢pPeKTMBHOCTbL 3aTpaT B
[ONTOCPOYHON NepcnekTee

VM3MEHEHWE KJTMMATA

BHEAPEHWE U AAANTALNA

KpaﬁHe oTpuual NEHO v O4YeHb MoO3UTVBHOE

KpaliHe oTpumual  NkHO v O4YeHb MNO3UTUBHOE

[Jlonsa 3emnenonb3oBaTeneii (B NpoLeHTaXx), MPUMEHSIFOLLIX Cpeaun npymMeHsoLWmMX TEXHOIOTUIo 3eMJienosib3oBaTenei,
TexHonoruo KaKoBa A0 NTNL, NMPUMEHSAIOLNX eé No co6CTBEHHOM
OTAe/IbHble CNydan/ sKCneprMeHT VHVUMaTMBE, T.e. 6e3 Kakoro-11m6o maTepmanbHOro
1'11(;00/‘:% CTMYNINPOBAaHUA CO CTOPOHbI?
> 50% 0-10%
11-50%
51-90%

91-100%

Yuncno JOMOXO03SIACTB U/MNU NNOLWAAb NPUMeEHEHNs
The farmer covered about 700 ha by no-till technology.

Bbina nu TexHonorusa Y3 moanéeuumpoBaHa B HeaaBHee
BpeMs C Liefiblo ajanTaumm K MEeHSOLLMMCA YU10BUSAM cpefbl?

Het

K KakvM VIMEHHO U3MeHSAILLMMCSA YCI10BUAM cpefbl?
N3MEeHEeHVst KNMaTa/ 3KCTpeMasbHble MOrofHble SBAeHVS
N3MeHs oLLMeCcs YyCN0BUA PblHKA
LOCTYNHOCTb paboyeli cunbl (HaNpUMep, 1U3-3a MUrpaLLn

HaceneHms)
3AK/TFOUUTE/IbHBIE MONOXEHWUSA N N3BNEYEHHBIE YPOKW
CunbHbIe CTOPOHBI: MO MHEHUIO 3eMJ/ieno/ib30BaTesnen Cnabble CTOPOHbI/ HeA0CTaTKW/ PUCKA: MO MHEHUIO
e The increase of crop yield and production. 3eM/1enonb30BaTeNeiBO3MOXHbIE MYTU NPEOAOEHS
e Prevention and reduction of erosion is widely observed under no- e Weed expansion Herbicides application

till.

« Soil organic matter content increase is observed. Cnabble CTOPOHBI/ HeAO0CTaTKW/ PUCKMA: MO MHEHMIO COCTaBUTeNS

VIV OTBETCTBEHHbIX CMeLnaIncCTOBBO3MOXXHbIE MYTU
CunbHbIE CTOPOHbI: MO MHEHUIO COCTaBUTENSA UM npeogoneHus
OTBETCTBEHHbIX CMELMNANTNCTOB e Plant diseases Fungicides application
e Soil structure improvement.
e Decrease of environmental damage associated with soil inversion
by ploughing.

Wocat SLM Technologies No-till
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