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Conservation agriculture (AHrN)

non-inversion tillage, incorporation of crop residues, non-selective herbicides

TOAOPXOWIONT

Improved soil management based on non-inversion tillage for cost-effective and
timely crop establishment.

Conservation agriculture (CA), involving superficial non-inversion tillage, began to be widely
taken up in England following advances in seed drill technology, non-selective herbicides and
straw-chopping combine harvesters in the late 1980s.

This case focuses on the Game Conservancy Trust's Allerton Project at Loddington, which in
2000 pooled resources with its neighbour to purchase a single set of cultivation equipment,
and replaced conventional mouldboard ploughing (with its multiple cultivations) by state-of-
the-art CA. Contract services offered by the joint venture means that 1,000 ha are now
covered each year. The main winter crops are wheat, oats, and oilseed rape. Beans are sown
in the spring. The heavy clay loam is vulnerable to excessive surface moisture, restricting crop
establishment

‘windows'.

Immediately after harvest the soil is loosened and straw incorporated, and then soil is
consolidated (using a ‘cultivation train’ combining two machines: the ‘Simba Solo’ and the
‘Cultipress’). This encourages up to 60% of the weeds to emerge in a ‘stale seedbed’. Spraying
then removes all the weeds and volunteer plants of previous crops. This is followed by a light
surface tillage, using the ‘Vaderstad Rapid Cultivator Drill’, before sowing into the seedbed
created. Equipment comprises implements with tines and/or discs which create a tilth to
around 10 cm

without inverting the soil. Cambridge rollers are then used to consolidate the sown land. After
crop maturity, combine harvesting takes place - with simultaneous chopping of straw/crop
residues. A trash rake is used to disperse the chopped straw. This way excessive trash is
incorporated rapidly into the soil. Compaction may arise in the transition phase, because of
the lack of soil loosening through ploughing: minimising traffic, keeping to tramlines and
headlands can all help. In time, increases in soil organic matter content and earthworm
biomass make compaction less of a problem. The problem of slugs can be reduced by
improving seed-to-soil contact, and by drilling deeper.

Purpose of the Technology: The main purpose of conservation agriculture is cost effective,
timely and rapid crop establishment, under good soil conditions. High-speed operations are
the key. Compared with conventional ploughing, labour is saved and fuel costs lowered.
However, an additional application of herbicides represents an extra expenditure. Yields per
hectare haven't risen but the key difference is that about four times as many hectares can be
prepared in time for autumn planting under conservation tillage, thus improving overall
Production. Incorporation of crop residues improves soil structure and leads to a more friable,
ess erodible topsoil.

Conservation agriculture

A tractor with the ‘Vaderstad Rapid Cultivation Drill" in action: a light surface tillage followed by direct seeding. (Soil and Water Protection,
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The grain crop emerging through a light mulch of straw. (Soil and

Water Protection, SOW) and discs. (Alastair Leake)
TEXHONIOTUNH AHTVAT
YHACH 30pUNnro lasap awwvrnant
YANAB3PASNWIAT CalbKpyynax Tapuanaurmiin Tan6aii
raspblH JOPOWTALIT Byypyynax, CIpruinnsx, HeXeH C3prasx ﬁ e Har HacT yp Tapua: 6yypLarT ypraman - oLy, yp Tapua -
3KOCUCTEMUIAT Xxamraanax /&‘ ’ o _o]
caB raspbir xamraanax (yCHbl 3x/ rofiblH ajar) - 6yca/, TeXHOOrUTOM gs;ig;l Yz;;g:al_t;ﬁgfap'*ag}c'yg':'g;g:g”m)' TOCHE!
Xocnyynax ' )
6UONOTNIAH TEPeN 3yANWIAr xamraanax / cavixpyynax Kung ypraman yprax yampaisit 100: 1
raMLUrVAH 3pCANVIAr Byypyynax YcaH XaHramk

YYp aMbCranbiH eepyuienT/ 3KCTpuM 6aigan 6010H TyYHUIA
Heneenenj facaH 30XMLOX

YYP aMbCrablH 66punentT, TYYHWUI yp Heneer baracrax

VP alnrtam 3a1nH 3acruiii Heneer 6uin 60arox

HUIAraIMZ, Y3YYN3X VP Heneer 6uii 6o1rox

baliranuiiH ycanraatam
BariranuiiH/ycanraaTtari apra XoCo/NCOH
6YpaH ycanraatali

Fa3pbIH JOPOMTONTOM X01600TOM 30pUITO JlopotiTonbiH Tepen
raspblH JOPOVTN00C YpbAUMAaH CIPruiinax

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

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

X0Nn6orfonryi _ XOPCHUI XUMUIAH AopoiTon - Cn: Ypxxun WM 6a ansmar
Il Byypax (3N3raANiAH LWanTraaHryi)
'T™M 6ynar 'TM apra xam»33

e xepcuiir 6ara ryHa 6onoBcpyynax

TEXHVKWIH 3YPAT

TeXHVKWIAH Y3YYN3ATYYA,

BN BONTOX BA APYUIAX: YIAZT AXXUNTIATAA, MATEPUAN BA 3APAAN

MaTtepwuan, 3apA/ibiH TOOLL00 3apgang Heneenex XaMmruiiH Yyxan Xy4uH 3yinc

e TOOL0O/ICOH 3apAnyyA: No establishment costs for purchase of special conservation tillage
e 3apAan ToOLXOA aluuriacaH BaltoT: TOA0PXOUryii equipment are included here - though this investment is

e BantoTbiH XaHW (am.4on): 1 am.Aon = ToA0PXOUryii considerable. Tractors of sufficient horsepower and a couple of

e H3r epuliH aXXunyYHbl XeAeMep XenCHUA AyHAax: TOA0PXOMryi special machines (see above) are needed. The investment in this

case was shared by two neighbouring farms, who implemented
conservation agriculture on a joint venture basis. The only costs
presented in the table above are total recurrent annual costs for
tillage operations. This total, US$ 180, compares with US$ 260 for
conventional tillage operations. While drilling is not included in the
above conventional tillage calculation, subsequent application of
additional herbicides represents an extra cost of conservation tillage
of about US$ 80/ha. In balance the costs per hectare are broadly
similar. Labour inputs however are reduced considerably as a
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X3apamKyy/iK 3XN3X3/ Waapaarataid yinn axunnaraa

n.a.

Apuwunraa, ypcran yiin axunnaraa

proportion: the Allerton farm with its 260 ha of arable land is
operated by a farm manager and just one farm worker.

1. Loosen the soil and incorporate the straw using the ‘Simba Solo’; soil consolidation, using the 'Cultipress' (Xyrauaa / gastamx: immediately

post-harvest /)

2. Spray the stale seedbed to remove all the weeds/volunteer plants of previous crops (Xyrauaa / gastami: mid September)

3. Light surface tillage and sowing into the seedbed; using the 'Vaderstad Rapid Cultivator Drill' (Xyrauaa / gaBTamx: usually end September, just

after spraying)

4. Consolidation of the sown land (Xyrauaa / gaBTamxk: using Cambridge rollers)

[62)

Apuunraa, ypcran yiln axunnaraaHg waapaargax marepuvan 6a 3apgan

. After crop maturity, combine harvesting - with simultaneous chopping of straw (Xyrauaa / gastamx: None)
6. Disperse the chopped straw, using a trash rake. (Xyrauaa / gastamx: None)

3apgan | HwiAT gyHraac
3apa/ibiH H3p, Tepen X3M>KMX HINK | TOoo XampKa3 H3r)Kv||‘i|T vria GYPUiAH HuiAT ra3f P
(Topopxounryia) epTer | awwurnarymiiH
(TopopXxoiAryii) TenceH %
ToHor Texeepemk
Machine use |ha | 1.0 | 180.0 180.0 100.0
TexHoNorniiH apuuaraa/ypcran yiin axxwuiaraaHg, Wwaapgaraax HUAT yH3 epter 180.0
TexHosorv ap4uniax 6a ypcran axJsbiH HAT yYH3 epTer, am.40oN/1ap 180.0

BAVITAIMNH HBXLB

Xunuiin ayHaax 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

xaBTra (0-2 %)

6ara 33par Hanyy (3-5 %)
AyHA 33p3r Hanyy (6-10 %)

x3Bruii (11-15 %)

Hanyy (16-30 %)

nx Hanyy (31-60 %)

3ry, Hanyy (>60 %)

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

FYHWIA yCHBI TYBLUWH
ragapraac
<5M™m
5-50 m
>50 ™

3yAnuviiH onoH SH3 6angan
Mx
AYHZA 33par
bara

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALUVTNATY/AbIH TOAOPXOWNIONT

Conservation agriculture
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Arpo-yyp ambcranbiH 6yc
YNArnar

Sl Ely
xarac xyypari
Xyypam

FagaprbiH xan63p
T3 eHgepner / Tan
Hypyy

YY/bIH 3HMP

[l0B TONTOZ

63n

XeHA W

XepcHWii 6yT3Ly, (6HreH xepc)
BYAYYH/ XOHIeH (3n1Capxar)

AYHAAX (3NC3HLRP,
LaBpaHuap)

HapWIH /XyHA (LwaBapnar)

lapaprbiH YCHbI XYPTI3MXK
XaHranTTam
calH
AYHZA 33par
XaHranTry/ 6anxryi

AMbApPax OpYHbI OJI0H SIH3
6anpan
Nx

AYHA 33p3ar
bara

Yyp aMbCranbiH Y3YYA3nTYYA

Thermal climate class: temperate

JlanaiiH TYBLLUHeeC A33LWXMN
eHAaep

0-100 4.1.4. 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 a.7.4 M.
2,001-2,500 g.7.4. M.
2,501-3,000 a4.T.4. M.
3,001-4,000 4.7.4 M.
> 4,000 a4.7.4. M.

XepcHuii 6yTaL, (ragapraac
poow > 20 cm)

6YAYYH/ XOHreH (31CapXxar)
AYHAAX (3N1C3HLPP,
LaBpaHuap)

HapWIiH /XyHZ4 (LwaBapnar)

YcHbI YaHap
(6onoBcpyynaaryii)

CaliH YaHapblH YHAHbI YC
MYy YaHapblH YHAHbI yC
(U3B3PLUYYI3X
LaapanaraTai)

36BX6H rasap TapuanaHrmiiH
3opuynantaap awmrnax
(ycanraa)

awmrnax 6010MXryin

TexHONnoruir HIBTPYYCIH
rYArap Hexuen
XOTrop Hexuen
xamMaapanryi

©OHreH XepcHUIA AN3MaruniiH
X3MXK33

nx (>3 %)

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

YCHbI AaBOKUNTBIH
TYBLUVHWIAT OPYHBbI acyyaan
raX Toougor yy?

Tuniam

Yryr

YepuiiH gaBTamx
Tniam
Yryi
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3ax 333/1UH Ynr xaHanara
aMb 3yyXx apra xan63puiiH
(eepwuiiree xaHrax)
XONMMOT (aMbxupraa 6a
XyAanaaans)

XyAanjaa HarimaaHbl/ 3ax
333/1MIAH

/]

CyypVIH 3CB3J1 HYYAUIAH

OpnorbiH 6ycag 3X yycBap
Hwuit opnorbiH 10 %-nac
AooL
HwuiAT opnorbiH 10-50 %

Hwnint opnorbiH 50 %-mac g33w

XyBb XYH 3CB3N 6YNryya

CyypbLuman XyBb XYH / epx
Xarac-Hyya3nuviiH 6yN13r / 0ONOH HUATUIAH
Hyyasnuiin XOPLLOO
aXunTaH (KoMAaHw, 3acrminH
rasap)
©pXUIAiH 30puynanTtaap Xamx33

alumrnax raspbiH Tan6ai
<0.5ra
0.5-1ra

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

NN

6ara-xama3HWM
OYHA-X3IMIIHWNIA
TOM-X3MXX33HUIA

[ap 6yTaL, YANUNATIIHUA XYPTIIMXK

HBJ166

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

TyxaliH ax axyiiH opioro

HwiAiram-coénbiH yp Henee
ONNOH HUATUIAH NHCTUTYL,
YHA3CHUIA NHCTUTYLY

MM/ ra3pblH JOPOWTABIH M3AN3T
MapraaHbIr WAKABIPNIX

SKONOTWIAH Yp Henee

rafaprbiH ypcat,

YCHBbI ypcaly

XOPCHUIA Ynir

XOPCOH BYpx3BY

Xepc anparaax

X8PCHWUIA OPraHvK HarA31/ XepCeHs
aryynaraax kap6oH

Carbon sequestration

Loss of nutrients (through leaching)
Biodiversity enhancement

Soil structure

Organic matter depletion (in certain
sandy soils)

Reliance on herbicides

33pranass Tan6aig unpsx Henee
roONbIH afarT yepaax (Taanamxryii)
roniblH ajarT nar wasap
XypUMTAaraax

rasap A0OpPXM yC/rONblH YCHbI
60XMpA0N

Canxvap T33B3PA3rAdX Xypaac

UnH3313T 6aligNbIH TYBLUVH
H3H a4yy
anyy
AYHAAX
YMH3313T
Mall YNH3313T

Xytic
EIVEIREY
3parTan

[a3ap emunen
TOPUINH

KoMMaHW
HIrANNIAH/ TOCrOH
6ynar

XyBb XYH, ©MUNIAH
rPYUAMIIryH
XyBb XYH, ©MUNIAH
rPUNTITIN

MexaHuKoKyynanTblH TYBLUVH
rap axwn
epAvriH xecer
MeXaHWUKXCaH / MOTOPTOM

Hac
XYyxaq
3anyyc
AYHA Hac
aXmmar Hac

Fasap awmrnax spx
HI3NTT3N XYPTIX (30XMOH
6arryynantryi)
H3rANAH X3163P33p (30XMOH
6ariryynantrai)

TYP33CUIAH Xan63p33p

XyBb XyH

Yc awmrnax apx
H33TT3 XYPT3X (30XMOH
6aryynantryi)
HArANVIAH X3163p33p (30XMOH
barnryynantramn)
TYPI3CUIH Xa163p33p
XyBb XYH

Reduced yields in the early years (due to initial compaction)

byypcaH 14 H3M3rACIH
byypcaH 4 H3M3rACIH
cynapcaH v 63XKCIH
cynapcaH 4 63X0KCIH
6yypcaH v caiixmpcaH
MyyAcaH 4 caiixumpcaH
HamaracsH Y ByypcaH
6yypcaH 4 caiixumpcaH
byypcaH v H3M3rACIH
byypcaH v caxumpcaH
HamaracaH Y| ByypcaH
byypcaH v H3M3rACIH
decreased (4 increased
improved ¥ reduced
decreased (4 increased
Above and below ground
reduced v imporved
increased (4 decreased
increased (4 decreased
HamaracaH (4 6araccaH
HamaracaH v ByypcaH
HamargcaH (4 6araccaH
HamaracaH v 6araccaH

©OPTOr BA ALUTMWH LUNHXWNTIS

Buii 6onrox 3apgantari xapbLyyn
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BOrvHo xyraliaaHz 3praH Tenergex

6aligan Mall ceper [ ¥ Malll 3epar
YpT XyrauaaHz 3praH Tenergex

6angan MaLl ceper v MalLl 5epar
Ypcran 3apgantari xapbLyynaxag 0/1COH aLumr

BOrvHo xyrauaaHz 3praH Teneraex

6ailgan Mall ceper v Mall 3epar
YPT XyralaaHs 3praH Tenergex

Gaigan Malll ceper Y MaLl 3epar

YYP AMbCIrAJ/1bIH ©6PY16/1T

HYTATLLIYYJTAX BA JACAH 30XNLOX

TyxaliH HyTar A3BcrapT TeXHOMOoriAr HIBTPYYJ/ICIH rasap
awuurnarygbiH XyBb

XKNLW33/ TypLInnT

1-10 %

11-50%

> 50%

TexHonorm Hb eepuneraex 6y Hexuen 6angana facaH

30XULOXbIH TY/11 ©6pYieraceH yy?
Tuim
Yrym
fimap eepunesnTeHs 3mM33r B3?
YYP aMbCranblH 6epufienT/ 3KCTPUM Y3343
3aX 333/1UMH eepynent
AXNN X8468/IMepP 3PXN3X 6010MX ()K,Hb LLUNIXNX Xeaen reeHuin
yamMaac)

TeXHOIOT VAT H3IBTPYY/ICAH 6YX XYMYYCUIAH X34 Hb MaTepuaniar
ypamLuyynan aBanryiiraap TeXHONOMMIAT X3ap3mKyyicaH 637
0-10%
11-50%
51-90%
91-100%

AYTHINT, CYPTAMX

[laByy Tan: rasap awwmrnarymiiH 6ognoop

Increases soil biota (more than doubling earthworm mass) and
biodiversity generally (nearly doubling the number of different
organisms)

How can they be sustained / enhanced? Maintain system over
time to maximise these benefits.

[JlaByy Tan: aMx3Trary 3cBan 6ycag M3/33/13/1 6rCOH XYMYYCUIH
6oanoop

Lowers recurrent soil tillage costs - mainly due to reduction in
fuel use (down by about one third) and labour (saving around one
person day per hectare)

How can they be sustained / enhanced? Spread over greater area
to maximise cost reduction.

ncreases overall farm yield (and income) by speeding up land
preparation in autumn, allowing a larger area to be planted as
winter crops

How can they be sustained / enhanced? Ditto.
Improves soil structure and physical properties in various ways

How can they be sustained / enhanced? Maintain system over
time to maximise these benefits.

Reduces runoff (by a half), soil erosion (by two thirds), and
leaching of nutrients (by three quarters) thus decreasing
movement of phosphates and nitrates to streams and rivers

How can they be sustained / enhanced? To improve further,
combine with other measures such as adding organic matter or
growing green manures and cover crops.

Increases soil buffering capacity against climatic extremes
(especially rainfall) through maintaining surface cover and building
up soil organic matter

How can they be sustained / enhanced? Maintain system over
time to maximise these benefits.
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Cyn Tan/ pytargan / apcasn: rasap aimriaardymiiH
6oanoopaaBaH Tyynax 6010MXKyyA

Cyn Tan/ gytargan / 3pca3n: 3MX3Trary 3cean 6ycag M34337131
erceH XyMyycuiiH 6oa10opAaBaH Tyynax 60/10MXKyya

Increased growth of grass weeds and thus greater cost of
herbicides Use ‘stale seedbeds’ - surface tillage immediately post-
harvest to induce weed germination - followed by spraying. Crop
rotation, spring cropping, occasional ploughing (every few years as
necessary).

Not suitable for all soil types (not appropriate on some sandy
soils) Don't introduce/promote CA indiscriminately.

Excessive surface trash/crop residues Good chopping, then
spreading and incorporation.

Problems with slugs Drill seed deeper, ensure good seed-to-soil
Surface compaction in the early stages of conversion to
conservation agriculture Appropriate loosening of soil, using tined
implement.

Conservation agriculture
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CYYPb M3A33J1271YY/,

OMX3Trary XsiHaH Toxuongyynardmg, XaHary

Alastaire Leake Alexandra Gavilano
Fabian Ottiger
Deborah Niggli

BapuMT)KyyicaH orHoo: 24 2-p cap 2011 CYYNWIAH WnH34Man: 22 8-p cap 2019

M3p433131 erceH XyH
Alastaire Leake - I'TM M3praxunTaH

WO CAT M3433111IAH CaH JaxXb 6YP3H TOAOPXOANONT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_ 987/

Xon6oraox N'TM mapg3snan
Approaches: Soil management initiative https://qcat.wocat.net/mn/wocat/approaches/view/approaches 2620/

BapuMT>XXyynanTbIr 30X1OH 6aliryysncaH

Bariryynnara
e Game & Wildlife Conservation Trust - AHrn
Tecen
e Book project: where the land is greener - Case Studies and Analysis of Soil and Water Conservation Initiatives Worldwide (where the land is
greener)
e Soil and water protection (EU-SOWAP)

Fos1 cypBasiX 6apyumT caNT

e Soil Management Initiative/Department for Environment, Food and Rural Affairs (DEFRA) A guide to managing crop establishment..
(undated).: SMI, UK (www.smi.org.uk)

e Soil Management Initiative Improved soil management for agronomic and environmental gain.. (undated).: SMI, UK(www.smi.org.uk)
e Soil Management Initiative/Vaderstad Target on establishment: innovation for the future of farming.. (undated).: SMI, UK(www.smi.org.uk)
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