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Direct sowing on untilled soil (Luigi Sartori)

Conservation agriculture (MTann)

Agricoltura conservativa

TOAOPXOWAOIT

Sustainable crop production and residue management under no-tillage to improve
soil fertility and increase environmental benefits

Conservation agriculture (CA) in the Veneto region is characterised by management systems
including no-tillage, permanent soil cover and crop rotation. CA has been promoted as an agri-
environmental measure of the Rural Development Programme (RDP) by the Veneto region to
extend sustainable land management. In spite of being provided by the regional government
with subsidies, so far the adoption of CA by the farmers has been very limited since its
introduction, amounting less than 1% (ca. 2000 ha) of the total regional cropland area (mainly
concentrated in the low Venetian plain).

Purpose of the Technology: CA has been proposed to the farmers with the aim of reducing
environmental impacts as well as economic and energetic inputs to the agricultural system.
Compared with conventional practices such as soil ploughing, CA is convenient due to the
saving of labour and fuel costs, with a direct effect in reducinﬁ CO2 emissions into the
atmosphere. Limiting the soil disturbance and guaranteeing the continuous soil cover involve
POthI a reduction of water runoff and surface erosion and an increase of soil biodiversity and
ertility.

Establishment / maintenance activities and inputs: The main winter crops usually cultivated
in the low Venetian plain are wheat, rapeseed and barley, while summer season crops are
maize, soybean, sorghum. Generally CA consists of direct sowing on untilled soil using a
double-disk opener planter for seed deposition, while after harvesting crofp residues are
chopped and dispersed to the surface in order to guarantee a mulching effect and a rapid
incorporation into the soil. Since application of CA practices consider the permanent soil
cover, the main crop is followed by cover crc:fs that are usually graminaceae or brassicaceae.
Cover crops are neither fertilized nor treated with pesticides during growin% while their final
devitalisation is achieved with non-specific herbicides (e.g. Glyphosate, Glufosinate
Ammonium).

Natural / human environment: Advantages of adopting conservation agriculture have been
widely demonstrated worldwide and can be classified in economic, agronomic and
environmental benefits. From an environmental point of view, the soil system preserves its
structure and biodiversity thanks to minimum soil disturbance to the root zone,
microorganisms, fungi and macroinvertebrates. Greenhouse gas emissions under conservation
aﬁriculture compared to traditional cultivation systems are lower and might offset the gains
obtained to mitigate global warming. Due to the recent introduction of the technology in the
Veneto region (since mid-2000s), conservation agriculture has shown contrasting results in
terms of crop yield since still in a transition period between conventional and conservation
agriculture practices.
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Baipwiun: Low Venetian plain of Veneto
region, Italy, tann

p‘YH LWWHXXWr33HA XamMparacaH TexXxHosnoru

H3BTPYY/IC3H raspbliH TOO:

COHrocoH 6aiipLunyyAbIiH rasapsyiiH
xon6ont
e 11.95848, 45.30459

TeXHONOrniiH TapXxanT: rasap A33p XUr4
TapxcaH (approx. 10-100 km2)

TycraiA xamraananTtTaii rasap HyTarT?:

X3parKUNTUiAH orHoo: 10-50 X1nuitH eMHe

HyTarwyynnsiH Tepen
la3ap awmrnarygblH caHaauunraap
Ynamxnant cMcteMuinH xacar (> 50 xwin)
Typwunt/cyaanraansl yp AyH
FagHbl Tecen/xeTenbepuiiH
A3MXUISITIr3P
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TEXHONIOTUH AHTVNAN

YHAC3H 30pUnro

YANABIPNINWIAT Cavkpyynax

raspblH OPOVTALIT 6yypyynax, CIPruiinaX, HOXeH C3prasx
3KOCMCTEMMIT XaMraanax

caB raspbIr xamraanax (yCHbl 3x/ rofibiH agar) - bycaz TeXHONOrUTO
xocnyynax

61ONOTNIAH Tepen 3yMNWIAr xaMmraanax / caxpyynax
ramLrmiiH Spcannnr 6yypyynax

YYP aMbCrafiblH eepunenT/ sKCTpUM b6aingan 6010H TyyHUIA
Heneenen facaH 30XMLOX

YYP aMbCrafiblH eepunenT, TYYHUA yp Heneer 6aracrax

VP almnrtTar sgninH 3acruiiH Heneer 6uin 6onrox

HUIAMZ, Y3YYA3X VP Heneer 6uii 6oarox

Fa3pbIH OPOTONTOM X01600TOM 30pUSITO

raspblH OPOTN00C ypbAUMIaH CIPrUnNX

[a3pblH JOPOUTABLIT Byypyynax
Xy4T3li JOPONTCOH ra3pbIlr HEXEH CIPrasx/ camxpyynax
raspblH JOPONTONS AaCaH 30XMLIOX
xon6orgonryi

I'T™M 6ynar
e Xepc/ ypramibiH BypXaBY caxpyynax
e Xxepcuiir b6ara ryHz 6onoBcpyynax

lasap awwvrnant

TapuanaHruiii Tan6ai
g2 ® Ha3rHacT yp Tapua: yp Tapua - apBai, yp Tapva - 3pAsH3
/@( LUV, YP Tapwua - XMPWIAH Copro, yp Tapua - ynaaH byyaar
(eBNWIAH), ByypuarT ypraman - wap 6yypuar, TOCHbI
ypraman - HapaH uauar, panc 6a bycag
Xung ypraman yprax yampabiH T00: 1
YcaH xaHramx
banranuiiH ycanraatam

baliranuiin/ycanraaTai apra XoCo/icoH
6ypaH ycanraaTali

[JopoliTonbiH Tepen
X XOPCHUI XUMUIAH popoiiTon - Cn: Ypxxun WM 6a sansmar
@ 6yypax (3N3rgAniAH WanTraaHryi)

§

S

'TM apra xam»33

6uonorniii gopoiTon - Bc: YpramnaH Hemper 6aracax, Bl:
XepceH A3xb amMbApan angarsax

ArpoHOMWIAH apra Xavpka3 - Al: Ypraman/ xepceH 6ypxaBY,
A3: XepCHWiA ragaprbir campyynax

MeHe>XMeHTUIAH apra Xampkaa - M2: AWnrnanTbliH
MeHeXMEHT/3PUMMUIT eepunex

N
¥

TEXHVIKUIH 3YPAT

TexXHVKWIH Y3YYNaATYyY,,

Wocat SLM Technologies

Conservation agriculture

2/6



Detailed view of direct sowing on untilled soil and chopping of crop
residues

Location: Low Venetian plain of Veneto region

Technical knowledge required for field staff / advisors: high
Technical knowledge required for land users: moderate

Main technical functions: control of raindrop splash, control of
dispersed runoff: impede / retard, improvement of ground cover,

improvement of topsoil structure (compaction), increase in organic
matter

Author: Luigi Sartori

Secondary technical functions: control of concentrated runoff: impede
/ retard, increase of surface roughness, increase of infiltration,
increase / maintain water stored in soil

Cover cropping
Material/ species: e.g. barley and vetch, lolium, sorghum

Mulching
Material/ species: Residues depending on the main crop

Change of land use practices / intensity level: With conservation
agriculture labour is saved and fuel cost lowered. Additional
application of pesticides represents an extra expenditure.

BEUW BO/ITOX BA APYUNAX: YIATT AXXUNNATAA, MATEPVIATT BA 3APZAAN

Matepwan, 3apa/ibiH TOOL00 3apaang Heneesiex XaMriiH Yyxan Xy4uH 3yinc

e TOOLOO/ICOH 3apAnyyA: Costs are mostly affected by field labours, although they are

e 3apaan TOOLOXOA alumrnacaH santot: Euro € considerably lower than under conventional tillage practices. They

e BantotbiH xaHW (am.gon): 1 am.gon = 0.8 Euro € do not include initial investments since usually farmers to rely on

e Har eApuiiH aXXunyHbl Xe4eaMep XencHuUi ayHaax: 110.00 agricultural contractors. As a result, intial investements are borne by

agricultural contractors (e.g. sod seeding machinery, which costs
35000%, on average).

X3 pamKyy/iK 3XN3X3/, Waapa/araTaid yiin axunnaraa
n.a.

Apuwnraa, ypcran yin axunnaraa

1. Weed control and cover crops devitalisation (Xyrauaa / gaBTamx: each crop season)

2. Main crop: direct sowing on untilled soil (Xyrauaa / gaBtamx: each crop season)

3. Main crop: fertilisation (Xyrauaa / gaBTamx: each crop season)

4. Main crop: combined harvesting and chopping of straw (Xyrauaa / gasTamx: each crop season)
5. Cover crops: sowing (Xyrauaa / gaBtamxk: each crop season)

Apuunraa, ypcran yinn axunnaraaHg waapaargax marepuvan 6a 3apgan

HuiAT AyHraac
- 3apgan
H3armKuniiH yH3 ” - rasap
3apAsibiH H3p, Tepen Xamykmx HIPK | Too X3avpkaa 6YpUIAH HUIAT -
(Euro €) awmvrnardvMiH
epter (Euro €)
TenceH %
Xegenwviep 3px/AT
Weed control and cover crops devitalisation /ha 1.0 130.0 130.0
Cover crops: sowing ha 1.0 254.0 254.0
ToHor TexeepemK
Weed control and cover crops devitalisation ha 1.0 44.5 44.5
Main crop: direct sowing on untilled soil ha 1.0 63.5 63.5
Main crop: combined harvesting and chopping of straw ha 1.0 190.5 190.5
Tapvman matepuan
Seeds |ha | 1.0 | 190.5 190.5
Bopaoo 6a 6rouvg
Fertilisation |ha | 1.0 | 287.0 287.0
TexHoMorniiH apuwiraa/ypcran yian akuinaraadz waapgargax HAAT YHI eprer 1'160.0
TexHos10rv apuniax 6a ypcras axJsibiH HWAT YH3 epTer, am.40/171ap 1450.0
BAUTATTMINH HEXLOJI
Xunuink ayHaax xyp TyHaac Arpo-yyp ambcranbiH 6yc Yyp ambcCranbiH Y3YYI3NTYYA
<250 mm YnArnar XnnniiH HMiAN63p xyp TyHAac mm: 850.0
251-500 mm ymnrnar Max in June (100 mm) and minima in winter (55 mm, December to
501-750 mm xarac xyypai February)
751-1,000 mm Xyypam
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1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Hanyy

xaBTraii (0-2 %)
6ara 33par Hanyy (3-5 %)
AYHZ 33p3ar Hanyy (6-10 %)
x3Brui (11-15 %)
Hanyy (16-30 %)
nx Hanyy (31-60 %)
3ry, Hanyy (>60 %)

XepcHwuii 3y3aaH
MaLl HUMMH (0-20 cwm)
HUMMH (21-50 cm)

AYHZ 33p3ar 3y3aaH (51-80 cm)

3y3aaH (81-120 cm)
MaLl 3y3aaH (>120 cm)

FYHWIA YCHBI TYBLUWH
ragapraac

<5m
5-50 m
>50m™m

3YWNWIAH 0N10H AIH3 6aligan
Mx

AYHA, 33p3r
bara

FagapreiH xan63p
T3rw eHaepner / tan
Hypyy
YYNbIH 3HMP
OB TONTOZ,
631
XOHAN

XepcHuii 6yTaL, (BHreH xepc)

6YAYYH/ XeHreH (3ncapxar)
AYHAAX (3N1C3HU3P,
LaBpaHuap)
HapwiiH /xyHA (Lasapnar)

FagaprbiH yCHbI XYPT33MX
XaHranTTau

caviH
LAYHA 33par
XaHranTryin/ 6amxryi

AMb/pax OpuUHbl OJIOH SIH3
6aiipan

Nx

AYHA 33p3r

bara

Thermal climate class: temperate (the low Venetian plain where the
technology is applied has continental climate)

JlanaiiH TYBLLUHeeC A33LXMn

eHaep

0-100 4.7.4. M.
101-500 4.7.4. M.
501-1,000 4.7.4 M.
1,001-1,500 4.7.4 m.
1,501-2,000 a4.7.4 ™.
2,001-2,500 g.7.4. M.
2,501-3,000 g.7.4. m.
3,001-4,000 g.7.4 M.
> 4,000 4.7.4. M.

XepcHuii 6yTaL, (ragapraac
poouu > 20 cm)
6YAYYH/ XOHreH (31capxar)
AYHAAX (3N1C3HL3P,
LaBpaHuap)
HapuiAH /xyHA (lWasapnar)

YcHbI YaHap

(6onoBcpyynaaryii)

CaliH YaHapbIH YHAHbI YC
MYy YaHapblH YHAHbI YC
(L3B3pLLIYYNIX
LwaapganaraTari)

36BX6H rasap TapuanaHrmiiH

3opuynanTtaap alumrnax
(ycanraa)
awmrnax 6010MXryin
YCHbBI YaHap rax:

TexXHONOrNir HIBTPYY/ICIH
rYArap Hexuen
XOTrop Hexuen
Xamaapanryi

©HreH XepCcHUI An3MaruiiH
X3MX33
nx (>3 %)
AyHa (1-3 %)
6ara (<1 %)

YCHbI 4aBOKUNTbIH
TYBLUVHWIAT OPYHBbI acyyaan
rax roougor yy?

Tuiim

Yryn

YepuiiH gaBTaMx
Twiim
Yryn

TEXHO/IOTM H3BTPYY/IC3H TA3AP ALLUWTNIATY/AbIH TOAOPXOWNIONT

3ax 333/IUAH Yunr XxaHgnara
aMb 3yyx apra xan63puiiH
(eepuiiree xaHrax)
XoNnvMor (aMbxupraa 6a
XyfanaaaHa)

Xyfangaa HariMaaHbl/ 3ax
393/1UIAH

CyypVH 3CB31 HYYANNIAH
CyypbLiman
Xarac-HyyA3nuninH
Hyyasnniin

©pXUIAH 30puynanTtaap
alumMrnax raspbiH Tan6ai
<0.5ra
0.5-1 ra
1-2ra
2-5ra
5-15ra
15-50 ra
50-100 ra
100-500 ra
500-1,000 ra
1,000-10,000 ra
> 10,000 ra

OpnorbiH 6ycag 3X YYCB3p
Hwit opnorbiH 10 %-nac
A,00LL
Hwint opnorbiH 10-50 %

HuiAt opnorbiH 50 %-mnac g3

XyBb XYH 3CB3N 6ynryyza
XyBb XYH / epx
6yNn3r / 0NOH HUATWIAH
XOpLLOO

aXUNTaH (KoMNaHu, 3acrniiH

rasap)

Xamx33
6ara-xamx33Hui
LYHA-XIMXIIHNIA

TOM-X3MX33HWIA

A34 6yT3L, YINUNATI3HWIA XYPTIIMXK

3PYY/ M3HA

Wocat SLM Technologies

anyy caiiH

YuH3313r1 6alia/1bIH TYBLUVH

H3H a4yy
A4yy

AyHAAX

UNH3313T
MalLl YNH33M13T

Xytic
3M3rT3l
3p3rTait

lasap emunen
TOPUIiH
KOMMaHM
H3rANNIAH/ TOCroH
6ynar

XyBb XYH, 6MYWIIH
rIPYUNN33ryl
XyBb XYH, ©MYMIAH
rPPUNNMIITIN

Conservation agriculture

MexaHuKKyynanTbiH TYBLUMH
rap axun
epAniiH xecer
MeXaHWKXCaH / MOTOpPTOM

Hac
XYyxaq
3anyyc
AYHZA Hac
axmmar Hac

[asap awmrnax spx
H331TT3 XYPT3X (30XMOH
6ariryynantryii)
H3rANVIAH X3163p33p (30XMOH
6ariryynantran)

TYP33CUIAH XaN63p33p

XYBb XYH

Yc awmrnax apx
H33/1TT3 XYPTIX (30XNOH
6airyynantryiy)

H3rANNIAH X3163p33p (30XMOH
baiiryynantrai)

TYP33CUIAH X3163p33p
XYBb XYH
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60on0BCpon anyy A iy

TeXHVIK 36B/1eree anyy Y caitH
XOL,6/IMEP 3PXNNT (KNS Hb, XAA- P

aac eep) anyy CcanH
3ax 3331 Anyy Y caitH
SPUNM XYUHUI XaHramx aayy /| caiin
3aM T33B3p aayy Y caiin
ycaH xaHramx 6a apuyTran apyy 7 caiin
CaHXYYTUAH YIANYUAT3 Anyy 7 caiin

HOJ/166

HwWiAram-3aninH 3acruiii yp Henee
Yp TapuaHbl ypray,

6yypcaH v
XAA-H 3apgan Hamaracam
AXJTbIH X3MX33 HamaracaH v
Hwiiram-coénbiH yp Henee
ITM/ raspblH AOPONTABIH M3AN13T 6yypcaH
Improved livelihoods and human
well-being decreased 14
SKONOTUIAH Yp Henee
ragaproiH ypcay, HamaracaH
YCHbI ypcal, 6yypcaH 14
yypwnnt HamaracaH
XOPCOH BYpxaBY 6yypcaH
Xepc angargax HamaracsH

Xepc xarapax/ xarcax
XepC HATTPax HamaracaH
aMbJpax OpYHbl O/I0H SH3 6arigan 6yypcaH
XOPTOH LLIABX/6BYHUNIA XSTHaNT

HamaracaH v

6yypcaH v

33prangss tanbaig nnpax Henee

H3M3rAC3H
In the early years

byypcaH
ByypcaH

caiixumpcaH

increased

ByypcaH
calixvpcaH
byypcaH
caixupcaH
ByypcaH
6araccaH
6araccaH
HIM3rACoH

H3M3rACoH . L
Increased reliance on herbicides

OPTOr BA ALUTMIH LUMHXWTD

Bwii 6onrox 3apaanTaii xapbLyynaxaz 0/1COH aLumr
BornHo xyrauaaHz 3praH Tenergex
6aiigan

YpT XyrauaaHz 3praH Tenergex
6aiigan

Mall ceper v

Ypcran 3apgantaii xapbLyynaxag 0/1CcoH aur
BornHo xyrauiaaHz 3praH Tenergex

o MaLu ceper v
6aiigan P
YpT xyrauaaHz 3praH Tenergex

o Mal ceper
6anigan

Mall ceper v

Mall 3epar

Mall 3epar

Mall 3epar

Mall 3epar

YYP AMbCIAJ1bIH ©66PY16/1T

Yyp ambcranbiH aaXxvum eepunent
KUNNIAH AyHA@X TemnepaTyp ©cent MaLu myy

Yyp ambcranaac xamaapax atoyn (ramLumr)
OPOH HYTIUIAH aajap 60poo MaLL myy

Yyp ambcrang xamaapax 6ycag yp garaBap
LpranTbiH Xyrataa 6aracax MaLL myy

Malll caiiH

Malll caiiH

Mall caiiH

HYTATLLIYYNAX BA JACAH 30XNLIOX

TyxaiiH HyTar g3BcrapT TeXHONOrniAr HIBTPYYJ/ICIH rasap
almrnarysibiH XxyBb

KNLW33/ TYypLUNAT

1-10 %

11-50%

> 50%

TexHonorn Hb eepuneraex 6y Hexuen 6aligans gacaH
30XMLOXbIH TY/1l ©6pYNerceH yy?
Twriim

Wocat SLM Technologies

TexHONOrniAr HIBTPYYNCIH 6YX XYMYYCUIAH X34 Hb MaTepuannar

ypamLuyynan aBanryiirasp TeXHOOMMIAr X3P3rKyyACcaH 637
0-10%
11-50%
51-90%
91-100%

Conservation agriculture 5/6



Yryn

fiMap eepunenTeHs amM3ar B3?
YYp aMbCrasiblH ©epunenT/ 3KCTPUM Y33ra3a/
3aX 333/1MAH eepynent
AXKWN Xe[4e1Mep 3PXN13X 6010MXK (OK.Hb LWWAXMNX XeAGﬂFGGHI/IVI

ynmMaac)
AYTHINT, CYPTAMX
[JaByy Tan: rasap alumraarymiiH 6ognoop Cyn Tan/ pytargan / a3pcgan: rasap alumriardumiiH
[aBYy Tan: SMX3Trary 3cB3N 6yCas M3A33/13/1 OrCoH XyMyycuiin ~ OOANOOPAABaH Tyynax 6010MXyyA
6opnoop Cyn tan/ pytargan / 3pcaan: 3MxX3Trary acean 6ycag M3433/131
e Lowers soil tillage costs due to a reduction of fuel consumption OrceH XYMYYCUiiH 6oa100pAaBaH Tyynax 6010MXyya,
and labour e Soil compaction is sometimes emerging Periodic decompaction
and adoption of lighter machinery
How can they be sustained / enhanced? Spread over greater areas e Crop productions are sometimes lower than with conventional
to maximise cost reduction practices Stabilize conservation agriculture in the long-term.
e Lowers CO2 emissions due to a general reduction of energy inputs Support farmers in technical choices

How can they be sustained / enhanced? Identification of CA as an
agricultural practice to mitigate global warming. Spread over
greater areas to increase effectiveness

e Reduces water runoff and erosion while increasing soil coverage
and biodiversity

How can they be sustained / enhanced? Further improvement of
soil quality might consider organic fertilizations
e Enhances in general the sustainability of cropping systems

How can they be sustained / enhanced? Maintain conservation
agriculture system in the long-term to maximise benefits

CYYPb M3/33/13/1YY/,

DMX3Trary XsiHaH Toxuongyynardymg, XsHary
Nicola Dal Ferro Fabian Ottiger
Alexandra Gavilano

BapnmTyKyyncaH orHoo: 20 10-p cap 2014 CyynmiiH wmnHaunan: 17 4-p cap 2019

M>3A33131 erceH xyH
Nicola Dal Ferro - 'TM M3praunTaH
Francesco Morari - [TM M3praxunTtaH

WOCAT M3433/111IAH CaH Jaxb 6YP3H TOAO0PXOANONT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1225/

Xon6orgox 'MM magaanan
Approaches: Rural development programme in the Veneto region https://qcat.wocat.net/mn/wocat/approaches/view/approaches_2598/
Approaches: Carbon farming https://qcat.wocat.net/mn/wocat/approaches/view/approaches_2607/

BapuMT>XXyynanTbIr 30X1OH 6aiiryyncaH

baviryynnara
e University of Padova (UNIPD) - UTanu
Tecen
e Preventing and Remediating degradation of soils in Europe through Land Care (EU-RECARE )

Fon cypBanx 6apumMT canT
e Programma di sviluppo rurale per il veneto 2007-2013, Regione Veneto, 2007. Dipartimento Agricoltura e Sviluppo Rurale.:

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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