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Stripes of 45cm width are covered with grass. Maize will grow in between. (Beat Wyss (Oberramsern, Switzerland))

Maize strip tillage (LLBeliuap)

Streifenfrassaat (German)

TOAOPXOW1OJ1T

A cropping system for maize which reduces the reworking of the soil to the stripes, in
which the seeds are planted.

Maize strip tillage is a mixture between no tillage and conventional agriculture. The
reworking of the soil %reatly reduced. Instead of ploughing and harrowing a special rotary
tiller including a grubber is being used. The working depht of the rotary tiller is 10-15cm, the
grubber reaches to 20-25cm depht. The machine reworks the soil on stripes of 30cm width.
This is where the seeds are planted. In between there are stripes of 45cm width, which are
left untouched.

In Switzerland farms usually are small. A major part of the arable land is used to produce
fodder. (For example maize, grain, fodder beet)

Usually maize strip tillage is being used to avoid soil erosion or for economical reasons.
Compared to conventional agriculture several working steps can be saved. The reworking of
the soil, manuring, seeding and applying of herbicides can be done at once.

Since the machine is expensive and a strong tractor is needed, farmers usually don't buy it on
their own. In most cases a contractor will be tasked to do this work. Of course this is not for
freeh Bhut since several working step are saved, there is more time left to do other work
(6.5h/ha).

The reduced reworking of the soil holds remarkable ecological advantages. Occurrence of
erosion is very seldom, because the stripes covered by plant residual significantly reduce the
speed of surface water. To increase this effect, the stripes are laid along the height
countours, if possible. Since the soil structure is not disturbed in the stripes between the
seeds, the risk of compaction is reduced there. For that reason maize strip tillage is often
used before potatoes in a crop rotation. This is a crop that is very sensitive to soil
compaction.

The technique brings along an ecological disadvantaﬁe, too. Before sowings the precedent
crolp needs to be treated with a total herbicide (glyphosat) to avoid unwanted competition.
Only in wet areas, where there is enough water available it is possible to not use glyphosat.
Also in long time studies, residues of glyphosat could not be detected in the soil. But if ever
weeds will develop a resitance against it, that would certainly be a major problem.

The enhanced risk of crop loss is another disadvantage of the technology. In conventional
agriculture the soil is left to dry for a few days after ploughing. maize strip tillage does not
hold that possibility. If the conditions are wet, risk of crop failure can be a problem. However,
if conditions are good (dry enough), both quality and crop yield are similar to conventional
agriculture.

Maize strip tillage
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AYH WWHXXWArI3HA XaMparAcaH TeXHonorv
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COHrocoH 6aiipLunyyabiH rasapsyiiH
xonéont
e 7.4697, 46.1136

TexXHONOrniiH TapxantT:
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The machine includes a rotary tiller, manure di

stributorAand grubber. 'I_'~he spraying device is not shown. (Althaus AG (Ersigen, Switzerland))

TEXHO NH AHT

YHACH 30pUNnro
YANABIPAINNIAT Calipyynax

raspblH JOPONTALIT Byypyynax, CIprunnsx, HOXeH Caprasx
3KOCUCTEMUIAT XaMraanax
caB raspsbIr xamraasax (ycHbl 3x/ ro/iblH ajar,
Xocnyynax
61ONOTNIAH TEPeN 3yMNNIAr xamraanax / caixpyynax
raMLriAH 3pCAaNIAr Byypyynax
YYp aMbCranblH eepynent/ skcTpumM 6arigan 6010H TyyHWA
Heneenenj facaH 30XMLOX
YYP ambCrasblH 8ep4YnenT, TYYHWA yp Heneer baracrax
VP alnrtam 3a1nH 3acruiii Heneer 6uin 60arox
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

I'T™M 6ynar
e HanyyrmiiH apra xamxs3

lasap awwvrnant

TapranaHruiiH Tan6ai

sz © HarHacT yp Tapua: yp Tapuvia - 3pA3H3 LWnLL
) - Bycas TexHONOrUTOl /&( e ON0OH HacT (Moanor buw) yp Tapma

e hay
Knng ypraman yprax yavpabiH 100: 1

YcaH xaHramx

BaviranuiiH ycanraatai
banranuiiH/ycanraataii apra XoCoaCoH
6ypaH ycanraatan

[JopoliTonbiH Tepen
d

“476“43 Xxepc ycaap 3aBapax - Wt: XepcHuli ragaproiH yraaraan

( XOPCHUI $U3MK AOPOATON - PC: Xepc AarTapLumx

i Wﬂﬂ 6uronorniid gopoiiTon - Bc: YpramnaH Hemper 6aracax, Bl:

ﬁ;@ XepceH A3Xb ambapan anjaraax

'TM apra xam»33
%; ArpoHOMUIAH apra Xam»a3 - A1: Ypraman/ xepceH 6ypxaBy

TEXHUKWINH 3YPAT

TeXHVIKUIAH Y3YYI3NTYYA
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The rotary tillers working depth is 10-15cm. The grubber reaches to
20-25cm depth. This is to obtain a loose soil structure. Manure is
brought into the soil while tilling.

Immediately after that the seeds are brought into the soil. Finally a
selective herbicide can be sprayed. Stripes of 45cm width are not
reworked and help to avoid soil erosion and compaction.

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

Main technical functions: improvement of ground cover, improvement
of topsoil structure (compaction)

Secondary technical functions: control of raindrop splash,
improvement of surface structure (crusting, sealing), increase of
infiltration, increase / maintain water stored in soil

Contour planting / strip cropping
Material/ species: Maize

Minimum tillage
Remarks: The stripes are laid along the contours

Author: Roman Wyler, Bern, Switzerland

BEUI BOITOX BA APYUNAX: YT AXXUNNATAA, MATEPVIAN BA 3APJIAT

MaTtepwan, 3apA/ibiH TOOL0O

e TOOLOO/ICOH 3apAnyya:

e 3apgan TOOLOXOA aluuMrnacaH Bantot: Swiss Franc

e BantoTbiH xaHW (am.gon): 1 am.gon = 1.13 Swiss Franc

e H3r epuiH aXXWn4YHbl X846Mep XeNCHUN AyHAAX: TOA0PXOMryi

XapamKyy/K 3X/13X3/ LaapAsarataii yin axwnnaraa
1. Buy a "Streifenfrase" (Xyrauaa / gaBtamx: None)
2. Buy a tractor (Xyrauaa / gastamx: None)

Buii 6onroxop Waapaaraax matepman 6a sapgan

3apaang Heneeiex XaMriH Yyxan XyUYuH 3ync

The machine is very expensive. In addition a strong tractor is needed
(ca. 150hp). Thats why most farmer task a contractor with the
seeding. In this case no initial investment needs to be done. The
machine in this case study is used for about 60ha per year. A bigger
workload would be possible.

3apgan | HwiAT ayHraac
s o, g somanon | T M0 |0 |
Franc) TesceH %
ToHor TexeepeMX
Streifenfrase Machine 1.0 42000.0 42000.0 100.0
Tractor Machine 1.0 115000.0 115000.0 100.0
TexHosorm 6uii 6oNrox HUMAT YH3 epTer 157'000.0
TexHo/10rv 61T 60/IrOX HUUT YH3 epTer, am.40/11ap 138'938.05
Apuwnraa, ypcran yin axunnaraa
1. application of glyphosat (total herbicide) (Xyrauaa / gaBTamx: 1 per growing period)
2. tillage of stripes including seeding, manuring, spraying of herbicide (Xyrauaa / gaBTamx: 1 per growing period)
Apuwnnraa, ypcran yin axunnaraaHg waapgaraax matepuan 6a sapgan
3apgan | HwiAT ayHraac
3apAJibiH H3p, Tepen X3MOKMX HIMK |  TOO XamvpK33 F::::(;"Ft:::; 62';::: (:VIC::: ammrnarLa:ﬁa:
Franc) TesceH %
Xepenwviep apxsat
tillage of stripes, seeding, ha 1.0 393.0 393.0 100.0
appliance of total herbicide ha 1.0 88.0 88.0 100.0
Boppoo 6a 6uouup,
Biocides ha 1.0 53.0 53.0 100.0
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TexHoNorniiH apuwiraa/ypcran yiin axxwuiaraaHz waapgargax HAAT YH3 epTer 534.0

TexHos0mm ap4Ywiax 6a ypcraa axibiH HUAT YH3 epTer, aMm.40/11ap 472.57
BAUNTANVINH HOXLIO/
Xnnuiin gyHaax xyp TyHAac Arpo-yyp ambCranbiH 6yc Yyp ambcranbiH Y3YYI3ATYYA
<250 Mm Ynrnar Thermal climate class: temperate
251-500 mm Ynnrnar
501-750 mm xarac xyypari
751-1,000 mm xyypam
1,001-1,500 mMm

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

> 4,000 mm

Hanyy FapgapreiH xan6ap [JanaiiH TyBLUHeecC 331X TexHONOrWIAr HIBTPYYICIH
xaBTrari (0-2 %) T3rw eHAepner/ tan eHAaep TYAr3p Hexuen
6ara 33par Hanyy (3-5 %) HYpyy 0-100 A.T.4. M. XOTrop Hexuen

AyHA 33p3r Hanyy (6-10 %) YYJibIH 3HMP 101-500 4.7.4. M. xamaapanryi
x3Brui (11-15 %) A0B TONT0J, 501-1,000 4.T.4 M.

Hanyy (16-30 %) 631 1,001-1,500 A.T.4 M.

nx Hanyy (31-60 %) XOHAWM 1,501-2,000 4.T.4 M.

ary Hanyy (>60 %) 2,001-2,500 A.T.4. M.
2,501-3,000 g.1.4. M.
3,001-4,000 4.T7.4 M.
> 4,000 4.7.4. M.

XepcHwuii 3y3aaH XepcHuii 6yTaL, (HreH xepc) XepcHuia 6yTaL, (ragapraac ©HreH XepcHUIA AN3MaruiiH
MaLl HUMMH (0-20 cm) 6YAYYH/ XOHreH (31CapXxar) poow > 20 cm) X3IMXK33

HUMI3H (21-50 cm) AYHAX (3NC3HLBP, BYAYYH/ XeHreH (3n1capxar) ux (>3 %)

AyHA, 33par 3y3aaH (51-80 cm) waspaHuap) AYHAAX (3NCHLBP, AyHa (1-3 %)
3y3aaH (81-120 cm) HapWIMH /XyHA (LwaBapnar) LwaspaHuap) 6ara (<1 %)

Mall 3y3aaH (>120 cw) HapWIiH /xyHa (Wasapnar)

F'YHWIA yCHBI TYBLUWH lFapaprbiH YCHbI XYPT33MXX YcHbI YaHap YcHbI aBOKUNTBIH
rapapraac XaHrantran (6onoscpyynaaryii) TYBLUVHWIAT OPYHBbI acyygan
<5m caviH >

CalH YaHapblH YHAHbI YC XX Too or ?
5-50m AyHA 3spsr Myy YaHapbiH YHAHbI yC T|/||7|MLLq W
>50 M XaHranTryi/ 6anxryi (LiDBIPLLYYN3X Yryia
LwaapanaraTai)
36BX6H rasap TapuanaHrunH .
30puvynantaap awumrnax YepuiiH gaBTam
(ycanraa) Twiim
almrnax 6010MXryin Yryri
VCHbI YaHap rax:

3ynuviiH oNoH SH3 6angan AMbApax OpYHbI OJI0H SIH3
Nx 6anpan

AyHZ 33p3r WX
bara AYHA 33p3r

bara
TEXHOMOT N H3BTPYYJIC3H FA3SAP ALLNTAATYAbBIH TOAOPXOUNONT

3ax 333/INAH Yur xaHanara OpniorbiH 6ycag 3X YycBap YuH3313T 6alia/1bIH TYBLUVH MexaHUKXKyy/1anTbiH TYBLUUH
aMb 3yyX apra xan63puriH HuiAT opnoreiH 10 %-nac H3H A4yy rap axwun
(eepuiiree xaHrax) AooLu aayy epAnIH xecer
XOAMMOT (aMbXupraa 6a Hwit opnorbiH 10-50 % AyHAAX MeXaHWKXCaH / MOTOPTO
XyfangaaHa) HuiAT opnorbiH 50 %-1ac A3 YNH3313T

Xyfangaa HaiMaaHbl/ 3ax MalLLl YMHII13T
333/11IAH

CyypVviH 3CB3N HYYAWIAH XyBb XYH 3CB3/1 6YAryya, Xywc Hac
CyypbLuman XyBb XYH / epx EIVEIR e XYYX34,

Xarac-Hyya3nuinH 6yN13r / ONOH HUATUIAH 3parTan 3anyyc

HyyasnuniiH XOpLLOO AYHA Hac
aXuNTaH (KOMNaHw, 3acrminH axvmar Hac
rasap)

©pxuiiH 30puynanTtaap Xamxa3 Fasap emunen lasap awmrnax spx

awrnax raspbiH Tan6aii 6ara-xamMxasHui TOPUIAH H33NTT3 XYPTIX (30XMOH
<05ra AYHA-X3MXKI3HWI KOoMMaHwm 6aviryynantryi)
0.5-1ra TOM-X3MX33HWIA H3rANNIAH/ TOCrOH H3rANIAH X3163P33p (30XMOH
12 ra 6ynsr 6aviryynantrai)

2.5 ra XyBb XYH, ©MUUIH TYP33CUIAH Xan63p33p
5-15 ra rPPYUAMINYM XyBb XYH

Wocat SLM Technologies Maize strip tillage 4/7



15-50 ra XyBb XYH, 8MUYUIH Yc awmrnax apx

50-100 ra EIEIIEEIEN] H33NTT31 XYPT3X (30XMOH
100-500 ra 6aviryynantryi)
500-1,000 ra H3rANNIAH XaN63P33p (30XMOH
1,000-10,000 ra 6aliryynantraii)
> 10,000 ra TYP33CUIAH X3163p33p

XyBb XYH

A34 6yTaL, YRNUUATIIHWIA XYPTIIMXK

3PYYN M3HA aayy Y caiin
60n0BCpON aayy 7 caiin
TEXHUK 36BNeree apyy 77 caitn
X6L,6/MeP 3PX/I3NT (KULL3 Hb, XAA- P~

aac eep) aayy CanH
3ax 3331 aayy v caiin
3PUMM XYUHWIA XaHramx apyy Y7 caitn
3aM T33B3p aayy Y caitH
ycaH xaHramx 6a apuyTran anyy 7 cain
CaHXYYTMIAH YANYUATI3 apyy 77 caitn

HBJ166

HwWiAiram-3 4niiH 3acrniii yp Henee
Yp TapuaHsbl yprad,

6yypcaH 4 H3M3rACIH steeper hills can be cultivated since the risk for erosion is
reduced
TIXIIUIAH YaHap byypcaH v H3M3MACIH
6YTa3MXK byypax 3pcAan
HamracoH AN 5yypcan droughts: less water scarcity, intense rain: less erosion but
the weather needs to be dryer in spring, since the soil
cannot be left to dry between ploughing and seeding
6yTa3MXUT Tanbari (awmrnant/
< < byypcaH 4 H3M3rACIH
TapUNT XNArgax Tanbai)
XAA-H 3apgan
HamracoH 7 Byypcan Less worksteps hged to be dong, |ncomg remains the samg.
But a total herbicide and sometimes a little more manure is
needed
OPANOTbIH O10H SIH3 3X YYCB3P
Byypcan ’ HIM3TACSH Since the work is usually outsourced to a contractor, the
farmer can use his time for other activities
ANUIbIH XIMXKI3
HamaracaH ¥ ByypcaH
less worksteps need to be done
Hwiiram-coénbiH yp Henee
COEnbIH 6ONOMXYYA (XKML Hb,
i i byypcaH 14 calixumpcaH
LUYT/I3MWIAH, rO03YiiH, Byca Yyp P . .
\ v ycaa) Reduced independence if contractors are tasked
SKONOTWIAH Yp Henee
XOPCOH bYpXxaBY 6yypcaH v [ caitxvpcan
Xepc angaraax HamaracaH v ByypcaH
Xepc xarapax/ xarcax HamargcaH 4 6araccaH
XOpPC HATTPaxX HamaracoH (4 6araccaH
aLINIT Tepen, 3yinn (Max4uH, LWMT
i 6yypcaH v HIM3IACIH
XOPXOM, TOOC XYPTI3ryu,
P P A) more earthworms
33pranass Tanbanig nnpax Henee
XOpLL 33praffAd3 rasapT yumpax
P P A PTyHmp HamaracaH ¥ b6araccaH
XOXMPON
HUATUIAH/XYBUIAH X3BLUIWIAH 434
HamaracaH ¥ 6araccaH

6YTLA y4pax XoxXmposn

OPTOr BA ALUTUWH LUNHXWNTID

Buii 6onrox 3apaantari xapbLyynaxaz 0/ICOH aLumr
BOrMHO XyraLuaaHg 3praH Teneraex

< MaLu ceper v Mall 3epar
6arigan P p
YpT rauaaHg 3praH Tenergex
p\, yray A 3P A maLu ceper v matu separ
6angan

Ypcran 3apgantaii xapbLyynaxag 0JICOH aLuuvr
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BOrvHo xyraliaaHz 3praH Tenergex

6arigan

YpT XyralaaHs 3praH Tenergex

6aligan

MaLl ceper 4 MaLLl separ

Mall ceper v Malll 3epar

The farmer portaited bought a machine on his own. If a contractor were tasked short-returns would be positive too.

YYP AMbCIrAJ/1bIH ©6PY16J1T

Yyp aMbCrasnblH aaXxvM eepunent

XUNWAH AyHAaX TemnepaTtyp ©cent MaLl Myy

Yyp ambcranaac xamaapax aroyn (ramLumr)

OPOH HYTIUIH aagap 60poo MaLL Myy 4
OPOH HYTIUIAH CanxvH LWyypra MaL myy

raH raumr maLu Myy 7
YCHbI yep (ron) MaLL Myy

Yyp ambcrang xamaapax 6ycag yp garasap

LpranTbiH Xyrauaa 6aracax ma myy ||

Mall caiiH XapuynT: M3a3xryi
Malll CaiiH
Malll CaiiH Xapuynt: M3A3xryi
Malll CaiiH
Mall caiiH XapuynT: M3a3xryi

Mall caiH

HYTATLLYYNAX BA JACAH 30XNLIOX

TyxaiiH HyTar A3BcrapT TeXHO/IOrIAr HIBTPYYJ/ICIH rasap
awmrnarygbiH XyBb

KNLW33/ TYpLUNAT
1-10 %

11-50%

> 50%

TexHonorv He eepunergex 6y Hexuen 6aligang aacaH
30XULOXbIH TY/[, ©0PUNOrACceH yy?

Tuiim
Yryi

fiIMap eepunenTeHs amM3ar B3?

YYP aMbCrasiblH 8epyYnent/ 3KCTPUM y33ra3an

3aX 333/11AH eepynent

XN XezenMep 3pX13X 6010MXK (K.Hb LUNIKNX X6A4681reeHNNA
ynmaac)

AYTHIAT, CYPTAMX

TexHONOriAr HIBTPYYJICIH 6YX XYMYYCUIAH X34 Hb MaTepuaniar

ypaMmLlyynan aBanrymrasp TeXHONOTUIAT X3IP3MKYYICIH 637
0-10%

11-50%
51-90%
91-100%

[aByy Tan: rasap awmriarymiin 6oanoop

The number of worksteps is greatly reduced. Thats why money
and time can be saved.

How can they be sustained / enhanced? Since less work needs to
be done, the farmer can concentrate on other activities to
enhance income.

Soil structure is improved. Risk of compaction is reduced.

How can they be sustained / enhanced? Still heavy machinery
should not be used under wet conditions.
Soil erosion is reduced very much.

How can they be sustained / enhanced? The technology applies for
maize only. Other conservation techniques should be used for
other crops.

[laByy Tan: aMx3Trary acBan 6ycag M3/33/13/1 ©1COH XYMYYCUIAH
6oanoop

Steeper hills can be cultivated without risking erosion.

How can they be sustained / enhanced? the stripes should in
general be laid along the contours.

Wocat SLM Technologies

Cyn Tan/ pytargan / 3pca3n: rasap awimraardymiiH
6oanoopaaBaH Tyynax 6010MXKyyA

e Risk of crop failure is enhanced if seeding under too wet
conditions. The time of seeding is critical and should be chosen
carefully. If conditions are too wet, ploughing might be a better
choice.

e The machine is very expensive. Single farmers usually cannot
afford it. Cost can be shared with other parties or a contractor
can be tasked.

e Ingeneral a total herbicide must be applied before sowing. The
amount of glyphosat should be adapted to the number of weeds.

Cyn Tan/ gytargan / 3pcasni: aMX3Trard acean 6ycag MaA33/13.

erceH XyMyycuiiH 6oanoopaaBaH Tyynax 6010MXKyya
e Reworking of the soil is still intense.
e Apowerful tractor is needed. Fuel consumption is still high.

Maize strip tillage
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CYYPb M3A33J1271YY/,

SMX3Trary XsiHaH Toxuongyynardmg, XsAHary

Joana Eichenberger Unknown User Alexandra Gavilano
Tatenda Lemann Fabian Ottiger
Maria Eliza Turek Joana Eichenberger

BapumT)KyyncaH orHoo: 10 3-p cap 2011 CYynWiAH WwinH34mn: 19 9-p cap 2023

M>3A33131 erceH xyH
Roman Wyler - TTM M3praxunTaH
Beat Wyss - lasap awwurnary

WOCAT M3433111IAH CaH Jaxb 6YpP3H TogopXoinonT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1006/

Xon6oraox N'TM mag3snan

Approaches: Soil support program for conservation agriculture https://qcat.wocat.net/mn/wocat/approaches/view/approaches_2525/
Approaches: Direktzahlungssystem https://qcat.wocat.net/mn/wocat/approaches/view/approaches_2601/

Approaches: Forderprogramm Boden https://qcat.wocat.net/mn/wocat/approaches/view/approaches_2527/

BapMT>KyynanTbir 30XVOH 6aliryyncan

Baviryynnara
e CDE Centre for Development and Environment (CDE Centre for Development and Environment) - LLBeiiLap
Tecen

e OPtimal strategies to retAIN and re-use water and nutrients in small agricultural catchments across different soil-climatic regions in Europe
(OPTAIN)

Fon cypBanx 6apumT cant
e report on DVD: von Bauern flr Bauern: www.vonbauernfuerbauern.ch CHF 20.-

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