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Shallow rotary tillage (Michéle Mangen)

Shallow rotary tillage with microbial digestion (JTrokcembypr)

Flachenrotte

TO/ZLOPXOW/TIONT

Shallow rotary tillage with microbial digestion is a technique that is used to destroy
cover crops and to manage stubble. The plant material is broken down to small pieces
and incorporated into the surface layer of the soil. During the process bacteria and
microbes are added to break down the plant material.

The use of the herbicide glyphosate for terminating catch/ cover crops or field forage is
increasingly coming under criticism. Simultaneously there is a movement towards armingj
methods that preserve soil health by reducing deep tillage. Thus, farmers have developed a
surface rotting system that protects soil while safely eliminating a cover crop. “Shallow rotary
tillage with microbial digestion” is a technique that is used to destroy cover crops and to
manage stubble. Overwintering catch crops/undersown plants or field forage are turned over
in spring or autumn. The plant material is broken down to small pieces and incorporated into
the surface layer of the soil (around 5 cm deep). By use of a field rototiller, the vegetation is
mechanically destroyed and mixed with the soil Bar‘cicles. Depending on the activity of
organisms in the soil, microorganisms may then be introduced to accelerate the
decomposition process of the plant material. A second pass may be required after 7- 14 days.
Aerobic decomposition of the plant material takes place on the surface/ within the top layer
of the soil. The advantages of this surface rotting can be summarised as follows:

*No synthetic agents are used.

*The soil is not inverted but only superficially mixed.

*The soil structure and its pore system are preserved.

*Organic material is introduced into the soil and thus soil organisms are promoted.

The challenge with surface rotting is the weather. The soil must be sufficiently dry to avoid
creating smear layers, but if it is too dry, the fuel input to power the machine increases.
However, if the weather is too wet after rototilling, there is a risk of re-growth of the plants.

The blades of the tiller must be sufficiently sharp to cut the vegetative core of the plants well.

The use of effective microorganisms is not yet scientifically proven - and the price of these
products is high: some farmers even produce their own microbially-rich “compost tea”.

BAVIPLLINJI

Baiipwun: Osling, /liokcembypr

AYH WWHXWAr33HA XamMmparacaH TexHosoru
H3BTPYY/IC3H raspbiH T00: 2-10 6alipuimng,

COHrocoH 6aiipLunyyabliH rasapsyiiH
xon6ont

e 596316, 50.01247

e 577844, 49.90251

TexHoNorniiH TapxanT: rasap 433p Xurj
TapxcaH (approx. 1-10 km2)

Tycraii xamraanantTav rasap HyTarT?: Yryii

X3pamKUNTUiAH orHoo: 2020

HyTarwyynnbeiH Tepen

la3ap awmrnaryzblH caHaaunnraap
Ynamxnant cUCTEMURAH X3¢ar (> 50 xwn)
Typwmnt/cypanraaHsl yp AyH

FaZHbl Tecen/xeTen6epuiiH
L3MXUI3TIAM3P

Shallow rotary tillage with microbial digestion

1/6



1 " i

Rotaty till close up (Michéle Mangen)
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Shallow till of cover crops for destruction. (Michele Mangen)

TEXHONOTUWH AHTNAN

YHAC3H 30punro

YANABIPAINUIAT Calixpyynax

raspblH JOPONTALIT Byypyynax, COPrunnsx, HOXeH CaPrasax
SKOCUCTEMUUT XaMraaniax

lasap awwmrnant
Har rasp HyTrUiH XaMX33HA X3P3NKMX XOAVMOT rasap almrnant: Yryi

TapranaHruiiH Tan6ai
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CaB raspbIr xamraanax (ycHbl 3x/ rofiblH agar) - 6ycaz TeXHONOrUTo
xocayynax
610NOMINH Tepen 3yNANNr xaMraanax / caxpyynax
raMLUTVAH 3pCANVIAT Byypyynax
YYP aMbCranblH eep4ynent/ aKCTpuM 6arigan 6010H TyyHWA
Heneenenj facaH 30XMLOX
YYP ambCrasnblH eepynenT, TYYHWA yp Heneer baracrax
VP aLnrTam 341MH 3aCrniiH Heneer 6ui 60arox
HUAMMZ Y3YYN3X Yp Heneer 6uii 601rox

Fa3pblH JOPOTONTOM X01600TOM 30pUITO

raspblH JOPOMUTA00C ypbAUMIaH CIPrUIaX

[a3pblH JOPOUTALIT Byypyynax
XyUT3alh AOPOVITCOH raspbIlr HOXEH CIPraax/ camxpyynax
raspblH JOPOITONZ AacaH 30XMLOX

[

Har HacT yp Tapuva

ONOH HacT (Mognor 6uw) yp Tapua
Xung ypraman yprax yampabiH Too: 1
Cee/NeH Tapmnanant XUnraasr yy? Tuiim
TapuUMAbIT 33/X13H Tapuanaar yy? Tuiim

YcaH xaHram»

balranuiiH ycanraatar
baliranuiin/ycanraaTai apra XoCo/iicoH
6ypaH ycanraaTani

JopoliTonbiH Tepen
d

o 4
44

Xepc ycaap 3aBapax - Wt: XepcHuii ragaprbiH yraargan, Wg: Tyy
KanrblH 3131431

XONn6orAonryi ( XOpcHUI $n3KMK gopoiTon - Pk: Nagapra A33p xarcax,
; xarapax
YCHBI JOPOIATON - HQ: TYHWIA yCHBI YaHap Myyaax
['T™M 6ynar 'TM apra xam»33

® Xepc/ ypramibliH BYPX3BY calbxpyynax
e Xepculir bara ryHz 6onoscpyynax

TeXHUKWIAH Y3YYN3aNTYYA

Tillage depth: 5 cm

Speed of tractor: depending on soil type and soil conditions
Timing: Autumn or Spring before sowing of main crop

$

TEXHUKWINH 3YPAT

ArpoHOMMIAH apra XavpKa3 - A2: OpraHuk H3rasn/ xepcHuiA
YPXW WM

Blade of rototiller

. . Plant

Number of applications: max 2 cesis
ml}(ed with Crop (cover
soil patticles Crop Of grass
- clover)
3-Jcm
Soil
organisms

Author: Michele Mangen
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BN BONTOX BA APYUIAX: YN AXXUNTIATAA, MATEPUAN BA 3APAAN

MaTepwuan, 3apA/bIH TOOL00

e TOOL0ONCOH 3apAnyyA: TeXHONOMMIAH HIPK TyC Byp (XamX33 6a
Tan6aiH Hark: 1ha; Har ra pyy xepByya3x Ko3$ouLmeHT: 1 ra =

2.4 acres)

e 3apAan TooLoxoA aluuMraacaH Bantot: Eur
e BantoTbliH XaHW (am.gon): 1 am.gon = 0.91 Eur
e Har e4puiiH axXnnyHbl XeAenMep XenCcHUIA ayHaax: 280

X3apamKyy/idK 3XN3X3/ Waapanarataid yiln axunnaraa

n.a.

Apuwnraa, ypcran yinn axunnaraa
1. Change blades of rototiller (Xyrauaa / gaBTamx: Depends on soil type and amount of stones in the soil.)
2. Agronomic: first tillage of field (Xyrauaa / aaBTamx: Before sowing main crop)

3. Agronomic: second tillage of field (optional) (Xyrauaa / gaBTamx: Before sowing main crop)

3apaang Heneesiex XaMruiiH Yyxan Xy4uH 3yinc
Soil type defines speed of tractor and thus fuel, labour and recurrent

maintenance costs.

Apuwnnraa, ypcran yinn axunnaraaHg waapgargax matepuan 6a sapgan (per 1ha)
Hui
B 3apaan VIAT [lYHI33C
H3amkuiiH yH3 o . rasap
3apA/ibiH H3p, Tepen X3amDKMX HINK | Too X3ampK33 (Eur) OYpUIAH HNAT A RAFIAH
epter (Eur) TeNnceH %
ToHor TexeepeMx
Tractor+Rototiller+abour |ha | 1.0 | 105.0 | 1050 | 100.0
Boppoo 6a 6uouup,
Effective microorganisms (EM) |Iitre | 150.0 | 1.5 | 225.0 | 100.0
Bycap
Consumables (usage of tillers) |ha | 1.0 | 45.0 45.0 33.0
TexHoONOrMiH apywiraa/ypcran yiin axkwuiaraaHz waapgargax HUAT YH3 epTer 375.0
TexHosorv ap4niax 6a ypcran axJsablH HAVT YH3 epTer, am.40N/1ap 412.09

BAVNTANTMINH HBXLOeN

XunuiiH gyHaax xyp TyHAac
<250 mm
251-500 mm
501-750 mm

751-1,000 mm
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 %)
AyHA 33p3r Hanyy (6-10 %)
x3Bruin (11-15 %)
Hanyy (16-30 %)
nx Hanyy (31-60 %)
3ry, Hanyy (>60 %)

XepcHuiA 3y3aaH
MaLl HUMMH (0-20 cm)
HUMMH (21-50 cm)
AYHZA 33par 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)
MaLll 3y3aaH (>120 cm)

FYHWIA yCHBI TYBLUWH
ragapraac

<5M™m

5-50 m

>50M™m
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Arpo-yyp ambCranbliH 6yc
Ynmrnar

Ynnrnar

xarac xyypaw

Xyypam

FagaprbiH xan63p
T3rw eHAepner / tan
Hypyy
YYSIbIH 3HMP
[l0B TO/TOA
630
XeHA W

XepcHuii 6yTaL, (BHFreH xepc)
6YAYYH/ XeHreH (31capxar)
AyHAAX (3M1C3HLBP,
LaBpaHLUap)
HapwWIiH /XyHA (LuaBapnar)

FapgaprbiH YCHbI XYPT33MX
XaHranTTam

caviH
AYHZA 33par
XaHranTry/ 6anxryi

Yyp ambcrasnbiH Y3YYI3ATYYA
XunuiH H1iAin63p xyp TyHaac mv: 800.0

October-January rainfall is > 75mm per month

March-April rainfall is lowest <70mm per month

Seasons with extreme heavy rainfalls (short and a lot of water are

around May)

ﬂ,aﬂaVIH TYBLUHO6C A33LUXN
eHAep

0-100 a.1.4. 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 A4.1.4 M.
2,001-2,500 g.7.4. M.
2,501-3,000 g.7.4. M.
3,001-4,000 4.7.4 M.
> 4,000 4.7.4. M.

XepcHuii 6yTaL, (ragapraac
poou > 20 cm)
6YAYYH/ XeHreH (31capxar)
AyHAAX (3N1C3HLBP,
LaBpaHuap)
HapwWIiH /XyHA (LuaBapnar)

YcHbI YaHap

(6onoBcpyynaaryii)

CaiH YaHapblH YHAHbI yC
MYy YaHapblH YHAHbI YC
(U3B3pLUYYNX
WwaapanaraTari)
36BX6H rasap TapviaiaHrmiiH
3opuynanTtaap awmrnax
(ycanraa)
almrnax 6o010mxryi

Shallow rotary tillage with microbial digestion

TexHONOrWIAr HIBTPYYNCIH
TYArp Hexuen
XOTrop Hexuen
Xamaapanryn

©OHreH XepcHUIA AN3MaruniiH
X3MX33
nx (>3 %)

AyHa (1-3 %)
6ara (<1 %)

YCHbI JaBOKUNTbIH
TYBLUMHWIAT OPYHBI acyyaan

raX Toougor yy?
Twiim

Yryn

YepuiiH gaBTam
Tniam

Yryr
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3yAnuviiH onoH SH3 6angan
Mx

AYHA 33par
bara

AMb/pax OpYHbl OJIOH AH3
6anpan
WX

AYHZ, 33p3r
bara

YCHbI YaHap rax: ragaproiH 6a

raspbiH 4O0PXU yC

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNATY/AbIH TOAOPXOWNONT

3ax 333/IUAH Uur xaHanara
aMb 3yyX apra xan63puiiH
(eepuiiree xaHrax)
XONMMOT (aMbxupraa 6a
XyAanaaann)

XyAanaaa HarimaaHbl/ 3ax
3331UIAH

CyypVIH 3CB31 HYYANVIAH

Cyypbluman
Xarac-HyyA3nuiH
HyyasnuiiH

©pXUIAH 30puynantaap
alumrnax raspbiH Tanbaim
<0.5ra

0.5-1ra

1-2ra

2-5ra

5-15ra

15-50 ra

50-100ra

100-500 ra

500-1,000 ra
1,000-10,000 ra

> 10,000 ra

< [< ]

OpnorbiH 6ycaj 3X yycBap
HwiAT opnoreiH 10 %-mac
A,00LL
HuiAT opnoreiH 10-50 %
HuiAT opnorbiH 50 %-vac g33Lw

XyBb XYH 3CB3/1 6YNryyA
XyBb XYH / epx
6yN13r / ONOH HUATUIAH
XOPLLOO
aXunTaH (KOMMaHu, 3acrmnH
rasap)

Xam>33
6ara-xamx33HuiA

LYHA-X3MX3HUM
TOM-X2MXK3IHMIA

[ap 6yTaL, YANUNATIIHUA XYPTIIMIXK

3pYYA MIHA
60510BCpON
TeXHWK 36B16ree

XO46JIMeP 3PXINT (KALL33 Hb, XAA-

aac eep)

3ax 3331

3PUMM XYUHWIA XaHraMx
3aM T33B3p

ycaH xaHramx ba apuyTran
CaHXYYMMIAH YRNYUAra3

aayy Y cain
anyy 7 caiin
anyy Y caitn
aayy 7 caiin
apyy 7 caitn
aayy 7 caiin
aayy Y cain
anyy 7 caiin
anyy 7 caitn

YumH33131 6aiaNbiH TYBLUUH

H3H A4yy
A8YyYy
AyHAAX
UNHI3/13T
MalLLl YMH33/13T

Xyiic
3M3IT3N
3p3rTait

la3ap emunen
TOPUIAH
KOMMaHM
HIrANNIAH/ TOCTOH
6ynar

XyBb XYH, ©MUNIiH
rPYUAMIYH
XYBb XYH, ©MYUIAH
rPYNUIITIN

MexaH KXXyynanTbiH TYBLUUH
rap axwuin
epAuiiH xecer

MeXaHVKXCcaH / MOTOPTOM

Hac
XYYX34
3anyyc

AYHJ, Hac
axmmar Hac

lasap awwmrnax apx
H33NTT3 XYPTIX (30XMOH
6anryynantryi)
HAMANNIAH X3N163P33p (30XMOH
barryynantramn)

TYP33CUIAH XaN163p33p

XyBb XYH

Yc awmrnax apx
H331TT3 XYPT3X (30XMOH
6aliryynantryi)

H3rAVIAH X3163P33p (30XMOH
6aviryynantrai)
TYP33CUIH Xa163p33p
XyBb XYH

HE/166

HwWiAram-3 4niiH 3acruniiH yp Henee

Yp TapviaHbl ypray,

Yp TapuvaHbl YaHap
raspbliH MEHEXMEHT

XAA-H 3apgan

AXJTbIH XaMX33

Hwiiram-coénbiH yp Henee

SKOJIOTUIAH Yp Hesnee
XOPCHUIA YWIAr

Wocat SLM Technologies

6yypcaH 4 HIM3IACIH
6yypcaH v HIM3IACIH
caaj y4mpcaH v xsan6apLucaH
HamaracaH v ByypcaH
HamaracaH 4 ByypcaH .
Takes more time
6yypcaH 4 HIM3IACIH

Shallow rotary tillage with microbial digestion

Cover crop provides green manure for soil fertility

Less crusting issues with better water retention in soil

Costs increased with undertaking new technology due to

additional labour. Aim is to be cost neutral in future but
using mechanical rather than chemical methods

Better water retention in soil with cover crops
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XOPCOH bYpXxaBY 6yypcaH 4 calxmpcan
Xepc anpargax HamaracsH 4 ByypcaH
Xepc xarapax/ xarcax HamaracoH 4 6araccaH
XOpPC HATTpax HamaracaH 4 6araccaH
LWNMT 604UCbIH 3PraNT/ C3PraNT byypcaH 4 H3M3rACIH
XOPCHUI OpraHunK HarA31/ XepCceHs,
6yypcaH v HIM3IACIH
aryynaraax kap6oH
ypramanaH Hemper 6yypcaH (4 H3M3rACoH
raspbliH 33pxu / OOPXM kKapboH 6yypcaH L4 H3M3raCoH
ALt Tepen, 3yin (MaxymH, LWNMT
. 6yypcaH v HIM3IACIH
XOPXOW, TOOC XypT33rymg)
Yep YCHbl Henee HamaracoH 4 ByypcaH
raHrinH Henee HamaracsH 4 ByypcaH
33prangas Tanbaiig nnpax Henee
©PTOI BA ALLUTVNH LUNHXWNIT33
Buin 6onrox 3ap,qanTa|7| XapbLuyynaxaj O21COH auumr
Ypcran 3app,anTaV| Xapbuyynaxaj OJiICOH awur
BorvHo xyrauaaHg 3praH Tenergex
< malu ceper (4 Matu separ
6aligan
YpT xyrauaaHz 3praH Tenergex
p., xyra A 3p A malLu ceper v matu separ
6arigan

YYP AMbCIrAJ/1bIH ©6PY16/1T

Yyp amMbCranbiH aaxkum eepunent

YAVPAIbIH TemnepaTtyp ©cent MaL Myy 4 MaL caiiH Ynvipan: xasap
YNpnbiH Temnepatyp ©cent MaLL Myy 4 Malll caiiH Ynupan: Hamap
YNpnbIH Xyp TyHAac byypant MaL myy 4 MaL caiiH Ynvipan: xasap
YNpAbIH Xyp TyHAac byypant MaLu Myy 4 MaLL caiiH Ynvipan: Hamap
HYTATLLYYJTIAX BA JACAH 30XLIOX
TyxaliH HyTar A3BcrapT TeXHONOriAr H3BTPYYJ/ICIH rasap TexHONorniir H3BTPYY/ICIH 6YX XYMYYCUIAH X34 Hb MaTepuannar
awmrnarygbiH XyBb ypamLlyynan aBanrymrasp TeXHONOTUIAT X3P3rKYYCIH 637
XKULL33/ TypLmnT 0-10%
1-10 % 11-50%
11-50% 51-90%
> 50% 91-100%
TexHonorM Hb ®BPUNErAex 6y Hexuen 6akgana gacaH
30XULOXbIH TY/14 ©6pYIeraceH yy?
Twniim
Yryvi
Amap eepunenTeHs 3m3ar B3?
YYp aMbCrablH 68punent/ sKCTPUM y33rA3n
3aX 333/1MAH eepynenT
XKW XBL67IMEP 3PXN3X 6ONOMXK (XK.Hb LLVIXKINX X646/1Te8HMI
ynamMaac)
AYTHIT, CYPTAMX
[laByy Tan: rasap awwmrnaryumiiH 6ognoop Cyn Tan/ pytargan / apcasn: rasap awimriardymiiH
e Cover crop /fodder crop termination is without the use of 604/100paaBaH Tyynax 6010MXyya
glyphosate or the plough e costs (fuel/time).
e Water retention capacity of the soil is increased (resilience to e timing and weather have a bigimpact on success experience

drought increased
ueht ! ) Cyn Tan/ pytargan / apca3n: aMxaTrary 3cean 6ycas M3f33137

[llaByy Tan: saMx3Trary scean 6ycag M3/133/1371 ©FCOH XYMYYCUAH  grcen XYMyYcuiiH 604n100pAaBaH Tyynax 6010MXKyYA
6oanoop

e Soil healthis increased.

e Farmers independence of external inputs is decreased

e Acceptance of field fodder and cover crops is increased
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CYYPb M3A33J1271YY/,

OMX3Trary XsiHaH Toxuongyynardmg, XsHary
Alan Radbourne William Critchley
Rima Mekdaschi Studer

BapumT)KyyncaH orHoo: 27 7-p cap 2023 CyynmiiH wmnHaunan: 03 8-p cap 2023

M>p33131 erceH XyH

Michele Mangen - F'TM M3praxxunTaH
Thorsten Ruf - TTM M3apraxunTaH
Daniel Rossler - Fa3ap awumrnary

WOCAT M3433111IAH CaH Jaxb 6YpP3H TogopXoinonT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_6878/

Xon6oraox N'TM mag3snan
TO/Z0PXOVryi

BapuMT>XXyynanTbir 30X1OH 6aliryysncaH

baliryynnara
® TOAOPXOWryr
Tecen
e European Interreg project FABulous Farmers

Fon cypBanx 6apumT cant
e Regenerative Landwirtschaft, Dietmar Naser, 2020, ISBN 978-8186-0695-4: Ulmer.de 34,95€

Xon6oraox M3A33/1/IMMH MHTEPHET Xxon600c¢

e Home Page of a German advisor: https://www.regenerative-landwirtschaft.de/

e Swiss home page of regenerative agriculture: https://agrar.em-schweiz.ch/flaechenrotte
e Austrian homepage of equipment seller: http://www.ackerfrase.at/

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