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Crop rotation in the low Venetian plain of Veneto region (Francesco Morari)

Crop rotation with legumes (UTann)
Rotazione delle colture

TOAOPXOW1OJ1T

Crop rotation as an alternative to monoculture practices to improve soil fertility and
reduce soilborne diseases

Crop rotations in Veneto region, particularly in the low Venetian plain where agriculture is
mainly concentrated, is diversified and based on the needs of each farmer. However most
rotation systems are confined to time limits of six years or less, providing a succession of
spring (generally maize, soybean, sorghum) and winter crops (wheat, rapeseed, barley).
Legumes play a pivotal role on crop rotation due to their richness in protein for both man and
breeding. Using legumes in the crop rotation favour the fixation of atmospheric nitrogen and
bind it into the soil with a significant increase of soil fertility.

Purpose of the Technology: Crop rotation has the ability to control weeds and break pest
cycles reducing the use of pesticides. Diversification of crop r)roduction increases soil and
ecosystem biodiversity promoting the stability of agricultural systems. The introduction of
legumes in crop rotation enhances nutrient availability and generally soil quality.

Establishment / maintenance activities and inputs: Crop rotation can be adjusted to the
needs of farmers and can be adopted without significant investments and further costs. A
typical crop rotation provides for the succession of deep-rooting crops (e.g. maize), winter
wheat and finally soybean, which contribute to the re-establishment of soil fertility. Moreover
the system allows a better distribution of labour throughout the year.

Natural / human environment: Crop rotation has many agronomic and environmental benefits
compared with monoculture cropping. The increase of soil and agro-ecosystems biodiversity
has positive effect on its resilience, promoting its capacity to respond to natural and
anthropogenic perturbation. From an environmental point of view, the introduction of
legumes favours a reduction of chemical inputs, with significant benefits for surface and
groundwater quality.

Crop rotation with legumes

BAVIPLLINJI

Bampwiun: Low venetian plain of veneto
region, Italy, Utann

AVYH WVHXWArIas3HA XampargcaH TexHosoru
H3BTPYY/IC3H raspbiH TOO:

COHrocoH 6aMpLUNyyAbIH rasapsyiiH
xonéont
® TOLOPXOWryr

TexXHONOruiAH TapxanT: rasap A33p Xurg
TapxcaH (approx. 1,000-10,000 km2)

Tycraii xamraananTTaii rasap HyTarT?:

X3p3arKUNTUIAH OrHOO: >50 XMNNiAH eMHe
(ynamxnant)

HyTarwyynnsiH Tepen
la3ap awmrnaryzblH caHaaunnraap
YnamxnanTt CUCTEMUAH X3¢ar (> 50 xwn)
Typwunt/cypanraaHsl yp AyH
FaAHbl Tecen/xeTenbepuiiy
LIMXN3ITINM3P
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Legumes and plowed field in a crop crotation area (Nicola Dal Ferroj

TEXHO NH AHT

YHACH 30pUNnro

YANABIPAINNIAT Calixpyynax

raspblH JOPONTALIT Byypyynax, CIprunnsx, HOXeH Caprasx
3KOCMCTEMUIAT XaMraanax
caB raspsbIr xamraasnax (ycHbl 3x/ rofiblH agar
xocnyynax
61ONOTNIAH TEPeN 3yMNNIAr xamraanax / caixpyynax
raMLriAH 3pCAaNIAr Byypyynax
YYp aMbCranblH eepynent/ skcTpumM 6arigan 6010H TyyHWA
Heneenenz facaH 30XMLOX
YYP ambCrasblH 8ep4YnenT, TYYHWA yp Heneer baracrax
YP almnrtanm 3AniH 3acruiH Heneer 6uii 6orox
HUAMMZ, Y3YYN3X VP Heneer 61 601rox

Fa3pbIH JOPOTONTOM X01600TOW 30pUITO

raspbiH JOPOMTN00C ypbAUMAAH CIPrNIANIX

[a3pblH JOPOUTALIT Byypyynax
XY4T3l JOPONTCOH ra3pbIr HOX6H CIPrasx/ camxpyynax
raspbiH JOPOATONZ AdCaH 30XMULIOX
XON60raonryi

'T™M 6ynar
e  D3/K13X TOITOJL0O (TapyMan 33/13H Tapranax, ypuHLAax,
OHXBe6H Tapuanax)

lasap awwvrnant

TapranaHruiiH Tan6ai

ynaaH byyaani (6BAVIMH), TX33INAH ypraman - Laprac,
6yypuarT ypraman - wap éyypuar, YHA3CT/6ynuyyT ypraman
- UNXPUINH MaHXWH

TapuUMAbIT 33/K013H Tapuanaar yy? Tuiim

/& e Har HacT yp Tapwva: yp Tapuva - 3pA3H3 LKL, Yp Tapva -
) - Bycaz TexHoNnormTom

YcaH xaHramx
banranuiiH ycanraatam
baliranuiin/ycanraaTai apra XoCco/iicoH
6ypaH ycanraaTani

[JopoliTonbiH Tepen

XOPCHUW XUMUIAH gopoiiTon - Cn: Ypxun Wwum 6a sansmar
6yypax (3N3rgAniAH WanTraaHryi)

6uronorniii gopoiTon - Bl: XepceH f3xb ambapan anjaraax,

Bp: XOpTOH WaBbX/6BYnen NXcax, Maxyug Lieepex

'TM apra xam»33

ArpoHOMMIAH apra Xampka3 - A2: OpraHuK H3rg3n/ XepcHuit
% YPXW WM

MeHe>XMeHTUIAH apra Xavpka3 - M2: AWnrnantbiH
MeHEeXMeHT/3pUUMUIAT eepUnex

TEXHVKWIH 3YPAT

TeXHVIKUIAH Y3YYI3NTYYA
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Crop rotation experiment established at the University of Padova
(1962) including a comparison of monocultures and true rotations
(two-year, four-year, six-year). Cropping systems include maize, wheat,
soybean, alfalfa, sugar beet.

Location: Legnaro. Padova - Italy

Technical knowledge required for field staff / advisors: low

Technical knowledge required for land users: high

Main technical functions: increase in nutrient availability (supply,
recycling,...), spatial arrangement and diversification of land use

Secondary technical functions: increase in organic matter

Rotations / fallows
Material/ species: Cereals, Legumes, Brassicaceae

BN BONITOX BA APYUIAX: YT AXXUNNIATAA, MATEPVIATT BA 3APAIAT

MaTtepwan, 3apA/iblH TOOL0O

e TOOLOOJICOH 3apANyYA:

e 3apgan TooLoxoZ alumrnacaH sanot: Euro €

e BantoTbiH xaHW (am.gon): 1 am.gon = 0.8 Euro €

e Har egpuiH aXunyHbl XeAeMep XeNncHUM ayHaax: 21.00

X3apamKyy/idK 3XN3X3/ Waapanarataid yinn axunnaraa
n.a.

Apuwnraa, ypcran yin axunnaraa

1. Tillage (Xyrauaa / gaBtamx: None)

2. Seedbed preparation and sowing (Xyrauaa / gasTamx: None)
3. Fartilisations (Xyrauaa / gaBTamx: None)

4. Weed control (Xyrauaa / gaBtami: None)

5. Harvesting (Xyrauaa / gasTamx: None)

Apuunraa, ypcran yiln axunnaraaHg waapaargax marepuvan 6a sapgan

3apAang Heneenex XaMriH Yyxan Xy4YuH 3yinc

Costs consider a three-year crop rotation with a succession of maize,
wheat and soybean. There are not establishment inputs and costs
because all the costs are recurrent. Main expenses are for
machinery and fertilisations

3apgan | HwiAT gyHraac
3apa/ibiH H3p, Tepen X3aMXKUX HINK Too x3amvk3a3 HBF)KV(IEM :rzH;) 5Y£pMTMe|: :'EI:I;:Z aumrnar:la;ﬁas
€) TesiceH %
ToHor Texeepem>K
Tillage ha 1.0 190.5 190.5
Seedbed preparation and sowing ha 1.0 190.5 190.5
Weed control ha 1.0 89.0 89.0
Harvesting ha 1.0 153.0 153.0
Tapyman matepuan
Seeds ha 1.0 190.5 190.5
Bopaoo 6a 6rouvg
Fertilizer ha 1.0 406.0 406.0
Biocides ha 1.0 125.0 125.0
TexHoMoriiH apuuaraa/ypcran yiin axxwuiaraaHg, Waapgaraax HUAT yH3 epter 1'344.5
TexHo0rv apywiax 6a ypcrana axsibiH HAAT yH3 epTer, am.4o/111ap 1'680.63

BANTANTMINH HBXLenN

Xunwiii gyHaax xyp TyHAac Arpo-yyp ambcrasbiH 6yc

< 250 mm YNArnsT

251-500 mm ynrnar

501-750 mm xarac xyypari
751-1,000 mm Xyypari

1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Hanyy
xaBTran (0-2 %)
6ara 33par Hanyy (3-5 %)

FapaprbiH xan63p
Tarw eHaepner / tan
HypYyy
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Yyp ambcCranblH Y3YYA3ATYYA
Thermal climate class: temperate

JanaiiH TYBLUHeeC A33LXMN
eHAaep

Crop rotation with legumes

TexHONnoruir HIBTPYYICIH
TYAr3p Hexuen
XOTrop Hexuen
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AYHZA 33par Hanyy (6-10 %)
x3Brui (11-15 %)

Hanyy (16-30 %)

nx Hanyy (31-60 %)

3ry, Hanyy (>60 %)

XepcHwuii 3y3aaH
Maw HUMMRH (0-20 cv)
HUMMH (21-50 cm)
AYHA 33par 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)
Mall 3y3aaH (>120 cm)

I'YHWIA yCHBI TYBLUVH
ragapraac

<5m
5-50 m
>50M™m

3yinuviiH oNoH SH3 6angan
Mx

AYHZ, 33p3r
bara

TEXHOJ/IOTM H3BTPYY/IC3H FA3AP ALLUVTIATY/AbIH TOAOPXOWNONT

3ax 333/IUAH UUr XaHgnara
aMb 3yyx apra xan63puiiH
(eepuiiree xaHrax)

XONIMOT (aMbXxupraa 6a
xXyfanpaaHa)

Xyfangaa HaMaaHbl/ 3ax
333/1UIAH

CyypVviH 3CB3N HYYAJIWIAH
CyypbLuman
Xarac-HyyA3nuinH
Hyyaanuiin

©pXUINH 30puynantaap
alumrnax raspbliH Tan6ari
<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

YY/bIH 3HMP
[L0B TONTOA
631

XeHA W

XepcHuii 6yTaL, (HreH xepc)
6YAYYH/ XOHreH (31CapXxar)
AyHAAX (3N1C3HLBP,
LaBpaHuap)
HapWIMH /xyHA (LWaBapnar)

FagaprbiH YCHbI XYPTI3MXK
XaHrantram

caviH
AYHA 33par
XaHranTryn/ 6anxryi

AMbJpax OpYHbl OJIOH AH3
6anpan

Mx

AYHZA 33p3r

bara

OpnorbiH 6ycag 3x yycBap
Hwnint opnorbiH 10 %-nac
AooL

HwiAT opnoreiH 10-50 %

HuiAT opnorbiH 50 %-mac g33Lwu

XyBb XYH 3CB3/1 6YNTYYA
XyBb XYH / epXx
6y13r / ONOH HUATUIAH
XOpLLOO
aXuNTaH (KOMNaHw, 3acrmiH
rasap)

XamXK33
6ara-xamx33Hui

LYHA-X3MX3HUM
TOM-X3MKIIHMIA

A>ap 6yTaL, YANUNATIIHUA XYPTIIMIXK

3PYYN MIHA
6o510BCpPON
TeXHVIK 36BN16ree

X64,6/MeP 3PX/I3NT (KULL33 Hb, XAA-

aac eep)

3PUMM XYUHWIA XaHramx
3aM T33B3p

ycaH xaHramx 6a apuyTran
CaHXYYTMIAH YRNYWUArI3
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apyy 7 caitn
aayy 7 caiin
anyy Y cain
anyy Y caitn
aayy 7 caiin
anyy Y caitn
apyy 7 caitn
aayy 7 caiin

0-100 4.7.4. M.
101-500 4.7.4. M.
501-1,000 A.7.4 M.
1,001-1,500 4.7.4 M.
1,501-2,000 A.7.4 M.
2,001-2,500 g.7.4. M.
2,501-3,000 g.1.4. M.
3,001-4,000 4.T7.4 M.
> 4,000 4.7.4. M.

XepcHuia 6yTaL, (ragapraac
poot > 20 cm)
6YAYYH/ X6HreH (31¢3pXxar)
AYHAAX (3NC3HLURP,
LwaBpaHuap)
HapuiAH /xyHA (LWasapnar)

YcHbI YaHap

(6onoscpyynaaryii)

CaiH YaHapblH YHAHbI yC
MyYy YaHapblH YHAHbI YC
(U3B3pLUYYNX
LwaapanaraTari)
36BX6H rasap TapviaiaHrmiiH
3opuynantaap awumrnax
(ycanraa)
alumrnax 6o010mxryi

YCHbI YaHap rax:

YurH33131 6aiANbIH TYBLUUH

H3H a4yy
A4yy

AyHAAX
UMH33M13T
MalLl YNH33M13T

Xywc
3M3IT3M
3p3rTait

Fasap emunen
TOPUIH
KOMMaHM
H3rANWIAH/ TOCTOH
6ynar

XYBb XYH, 6MYUIH
PPYUUAMIYH
XyBb XYH, 6MUNIAH
MPYUNAMITIN

Crop rotation with legumes

xaMaapanrym

©HreH XepcHUIA An3mMaruiiH
X3aIMXK33
nx (>3 %)
AyHA (1-3 %)
6ara (<1 %)

YCHbI f,aBOKWATBIH
TYBLUMHWIAT OpYHbI acyyaan

ra Toougor yy?
Tniam
Yryi

YepuiiH aaBTaMx
Tuniim
Yryri

MexaHuK>XXyynanTblH TYBLUVH
rap axwn
epAuiiH xecer

MeXaHUKXKCcaH / MOTOPTO

Hac
XYYX34,
3anyyc
AYHA Hac
axymar Hac

lasap awwmrnax apx
H33NTT3 XYPT3X (30XMOH
6aryynantryi)
HArANVIAH X3163p33p (30XMOH
barryynantramn)

TYP33CUIAH X37163p33p

XyBb XYH

Yc awmrnax apx
HI3NTT3 XYPTIX (30XMOH
6aryynantryi)
H3rANIAH X3163P33p (30XMOH
6ariryynantrai)
TYP33CUIH Xa163p33p
XyBb XYH
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HE/166

HWiAram-34niiH 3acrniiH yp Henee

Yp TapuaHsl ypray, 6yypcaH v H3M3raCoH
6yT33MXK Byypax 3pcaan HamaracaH v ByypcaH
BYTI3rA3XYYHUIA ONIOH AH3 X3a163p 6yypcaH v HIM3IACIH
XAA-H 3apaan HamargcaH 4 ByypcaH
OP/10TbIH OJ1IOH AH3 3X YYCB3P byypcaH 4 H3M3rACoH
AXJTbIH XaMXK33 HamaracsH 14 ByypcaH

Hwiiram-coéneiH yp Henee

MM/ raspbiH AOPOWTbIH M34/131 6yypcaH 4 calixumpcaH

Improved livelihoods and human

well-being R ) .
decreased y increased In the long-term the technology maintains soil fertility and

reduces pest diseases. Moreover, it contriobutes to
differentiate yields and markets.

DKONOTUIAH Yp Henee

LWMMT 60AUCBIH 3pranT/ CIpranT 6yypcaH /| H3M3rAC3H
XOPCHUIA OpraHnK HIrA31/ XepceHs
aryynarpax Kap60H

ypramiblH Tepen, 3yiin 6yypcaH 4 H3M3raCoH

6yypcaH 4 HIM3rACoH

33prangss Tanbanig nnpax Henee

[v)

©PTOI BA ALLUTMVH LUNHXWJITS3

Buii 60/rox 3apAantaii xapbLyynaxag, o/1coH aLumr

Ypcran 3apgantaii xapbLyynaxaz 0/1COH aur
BornHo xyralilaaHz 3praH Tenergex

o Mall ceper v Mall 3epar
6aligan P P
YpT xyrauaaHz 3praH Tenergex

p., xyrat A 3P A Mall ceper L4 Mall 3epar
6arigan

YYP AMbCIrAJ/1bIH ©6PY16/1T

Yyp aMbcranbiH aaXxvuM eepunent

XUNUIAH AyHAaX TemnepaTyp ©cent mau myy [ 7 MaLL caiit
Yyp ambcrang xamaapax 6ycag yp parasap
LpranTbiH Xyrauaa baracax matLu Myy 4 Mall CainH
HYTATLLYYNAX BA JACAH 30XNLOX
TyxaiiH HyTar A3BcrapT TeXHOMOriAr HIBTPYYJ/ICIH rasap TexHONOornir HIBTPYY/ICIH 6YX XYMYYCUIAH X34 Hb MaTepuannar
almrnarysbiH XyBb ypamLiyynan aBanrymrasp TeXHONOTUIAT X3P3MKYYACIH 637
XULW33/ TypLUnAT 0-10%
1-10 % 11-50%
11-50% 51-90%
> 50% 91-100%

TexHonor Hb eepuneraex 6y Hexuen 6aigang gacaH
30XNUOXbIH TyNna eepyneraceH YY?

Tuiim

Yryh
SiIMap eepunenTeHs amsar B3?

YYP ambCrafiblH ©epunenT/ sKCTPUM y33raan

3aX 333/1UIAH eepuynent
aAXWNn xeAe/IMep 3pXnax 6010MX (OK.Hb WWMKMX Xenen reeHui

ynmaac)
AYTHIT, CYPITAMX
[JaByy Tan: rasap alumrnarymiiH 6ognoop Cyn Tan/ pytaraan / 3pca3n: rasap alumriaardumiii
e Maintains soil fertility 6oanoopaaBaH Tyynax 60/10MXKyyA

e Doeas not maximise yields and incomes
How can they be sustained / enhanced? Targeted funding

e Enhances nutrient cycling Cyn Tan/ gytargan / 3pcaan: 3Mx3Trary 3cean 6ycag M3433131

©rceH XyMYYCUiiH 604100pAaBaH Tyynax 60J10MXyYA,
Aasyy Tan: aMxaTrary 3cean 6ycas M3/33/13/1 6rceH XYMYYCUIiH e Increases labour constraints Support farmers on field
6oanoop management
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e Maintains soil fertility and biodiversity

How can they be sustained / enhanced? Encourages the use of
legumes
e Enhances nutrient cycling

How can they be sustained / enhanced? Application of organic
manure instead of chemical fertilizers

e Reduces external inputs

How can they be sustained / enhanced? Encourages the use of

legumes
CYYPb M3/33/131YY/,
SMX3Trary XsiHaH Toxuonayynaruug, XaHary
Nicola Dal Ferro Fabian Ottiger
Alexandra Gavilano
BapumTiKyycaH orHoo: 22 10-p cap 2014 CyynniiH WwunH34mn: 17 4-p cap 2019

M>A33131 erceH xyH
Nicola Dal Ferro - F'TM M3pra»unTaH
Francesco Morari - [TM M3praxunTaH

WOCAT M3433111IAH CaH JaxXb 6YPIH TOAO0PXOANONT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1227/

Xon6oraox MMM maa33nan
TOAOPXONryi
BapuMT>KyynanTbir 30XVOH 6aliryyncan

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

lon cypBank 6apumT CONT
e Productivity and Sustainability of Different Cropping Systems. 40 years of Experiments in Veneto region (Italy), Giardini L., 2004:

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