Alternative breaks: Cover crops, living
mulches and leys @ Cereals

Welcome J
We will start at 5pm 1 Please note this

meeting will be recorded @agricology @niabgroup @CFEOnline
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Agenda

A 17:00: Welcome and introduction:  Katie Bliss (Agricology)

A 17:05: Cover crops and living mulches

ANathan Morrisi Introduction / what have we learned?
AGeorge Crane Mycorrhizal associations
AJames Alexander, Litchfield FairnCover crop and living mulch in practice

A 17.25: Integrating grass and multispecies / herbal Leys

AlLydia Smitti Overview and impact on soil health
APatrick McKenné Initial insights from on farm trials

A 17.45: Reintegrating livestock and arable / livestock collaboration

AEmily Cooledge, Bangor UniversitBenefits of collaboration for arable and livestock farmers
AJames AlexanderArable farmer perspective
AAndrew Rouse Sheep farmer perspective

A 18.05: Q&A and discussion
A 18.25: Close i Katie Bliss (Agricology) and Laura Harpham (CFE)
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Technical bit..

A Small chance of being ejected into cyberspat®y back inl
AChat boxi comments and questions / personal messages
APollsi be quick!J

AQuestions
i Addinchatto@ v er y odnaeidos e@erhandodo (*9 on
I Pick up some as we go and discussion at end
I Muted automatically will invite to unmute (microphone icon) or *6

AWe are recording
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WHAT IS AGRICOLOGY?

Sharing farmer experience
Demonstrating agroecology in

practice on farm throughout the UK,
including 40 profiled farmers

) 1 Agricolog

»ﬁ I Podcasts
’ 5% Interviews with farmers and

= . .
4’ A researchers discussing agroecology
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Video
= Over 320 videos sharing the latest
= e iIdeas, opinions and innovations in th
- Bussey field
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Research evidence

600+ Technical guides, researc
blogs and field trials in our free
online library

Field Days

On farm walks with farmers and
researcherg focusing on key
agroecological practices

Discussions

Engaging farmers and researcher:
conversation at Field Events such
Groundswell and Cereals and on
social media @gricology
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COLLABORATION
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POLL QUESTION 1

Current use of cover crops,
living mulch and leys




POLL QUESTION 2

Motivations for using a cover
crop




Cover Crops and Living Mulchés
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What is a cover crop, and what can they do?

ARange of definitions, but often:
Cover crops are grown primarily for the purpose of
protecting, improving or augmenting between periods *
of regular (cash) crop production. '

AL SYySTAua 2F O20SNJ ONRLA W , Lo
AReduce erosion, runff & nitrate leaching ¢
A Retain N (& P) improve soil fertility

A Potential benefits for soil structure, water holding capacity &

porosity
A rooting & fresh organic matter

AWeed management, disrupt pest & disease cycles

ABiodiversity & habitat provision
A Greening measures

AGrazing & forage



Cover crop definitions

ACover crop is often used interchangeably:

A Cover crop overarching term and other terms tend to refer to specific
sub-categories within this field.

ACatchcrofy INR Y 02 WOl GOKQ UKS YAl
nutrient losses via rwoff and leaching

AGreen manure grown to improve nutrition for the following crop,
through addition of fresh biomass

ACompanion cropa bicropping approach where (generally) one crop
Is being taken to yield (cash crop) and the other is being used for
WLINRUSOUAY I 2N AYLINROQGAYIQ O6UKS

ALiving mulchusually an undesown cover crop, typically intended for
weed suppression (but there are other uses)

ATrap and bisfumigant crops:usually associated with pest or weed
management via metabolite production



Duration of cover crops

The duration of a cover crop typically falls into four categories:

= ~ Ve ~ ~ ~

AVery short season coversoften<2Q [ 11 OEO As8Cc8 OAAOAE AOIl
example) soil nitrogen (N) that would otherwise be lost ahead of a following crop.

AShort season coversoften 37 months: used in arable/ vegetable production
scenarios, typically sown in late summer and destroyed post winter before a
following crop.

ASeason long cover cropstypically 812 months: tend to be used more frequently in
organic rather than conventional rotations; often used for fertility building.

ALonger duration cover crops usually >12 months: usually more strongly associated
with organic practice or permanent/ perennial cropping systems.



Cover Crop Species

ALegumes
AVetch, clovers, peas, beans, trefoil

ANonLegumes
ABrassicas: Mustards, radish PUEs
AGrasses: rye/oats R 2w RS T
AOthers: Phacelia, buckwheat, chico

Radish % ,',5,._7; ‘_Bnra scé ix ,’,” ), 38

_ Brassicas Cereals Legumes Other

Mustards, Radishes Oat, rye, ryegrass  Vetch, clovers, peas Phacelia
Mid Augg early Sept Mid Augg Mid Sept Juneg Aug Mid Augg Mid Sept

Good root system,  Rapidearly growth& N fixing(modest over Norotational conflicts,
Biofumigationpotentialcover,Deep rooting  winter) good root system &

nutrient uptake Fibrousroot system  nutrient uptake

Qualities

Rotational conflicts  Rotational conflicts Rotational conflicts Not entirely frost
with cereals peas & bean; Careful tolerant, needs soil
drilling of smahlseedecmoisture

Spp



TheNew FarmingSystems NFS Experiments

Soil amendments experiment
3 rotations Long term (2004resent) set of trials at

1. Spring breaks - :
o Mbrley, Norfolk (medium, sandy loam

3. Cont. Wheat (spring breaks 2018 onwards) soil)

With or without 35t ha of compost (applied annually : 7

Delivered through-NIAB TAG supported
between 2008 and 2011)
by the Morley Agricultural Foundation

and The JC Mann Trust

Rotations experiment
3 Rotations:

1. Winter cropping
2. Spring cropping
3. Mixture of the two

<& Cultivations experiment
4 cultivation systems
. Plough
2. Deep nonrinversion (20cm)
3. Shallow nornversion (10cm)
4. Managed approach

4 cover crop treatments

1. standard practice (stubble)
2. legume (clover) bcrop

3. legume mix cover crop

4. non legume cover crop

N strategies
1. no nitrogen (N) THE Stubble or autumn cover crops ahead of

2. 50% standard N dose MORLEY JC Mann Trust spring crops (companion crop in WOSR rape)
3. 100% of standard N dose AGRICULTURAL FOUNDATION




NFS Cultivation experiment QUABTAG)

NEW FARMING SYSTEMS

Evaluating cultivation approaches

The NFS study explores the interaction between
cultivation intensity in a fully replicated
experiment on large plots using commercial
machinery.

4 cultivation systems:
Plough, Deep and Shallow nomversion and
Managed

Nautumn cover crops ahead of spring sown crops

Winter Sosr sbrly wosr soats whbrly
rotation incl. sprlng

breaks

Cover crop \ \ \ \%

= THE
( NIAB MORLEY JC Mann Trust




The interaction of cover crops with cultivation (20e3018)

Plough
o 2 150
00 LSD=29.1 %
7 =
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3
A The inclusion of cover crops (including the associated costs for seed c o
and establishment  c. £60-80/ha) resulted in no significant 9 o 10.0
increase, or decrease in overall margin. % o
A Across the rotation non-inversion treatments resulted in a small 9 cTJ I
increase, on average c. 4-7% in margin, compared to plough - > 0.0 o [ | I I I
tillage; however, this is not statistically significant o) 8 ’ i : 8 8 o£| : c;|| 2 8 ﬂ 8
2 SRRIR]RIRR]RRR
X -10.0

(NIAB

THE

MORLEY

AGRICULTURAL FOUNDATION

JC Mann
Trust

Generally positive responses with cover crops and shallow tillage systems. Benefits
clear where plough based systems were used.



Using a clover bi-crop to build soil fertility

NFS data has indicated

A increases in infiltration rate from 0.8 mm/minute (standard
practice) to 2.2 mm/minute (clover4girop system)

A reduction in bulk density from 1.17 g/éstandard practice)
to 1.04 g/cm(clover bicrop system) at depths of 20cm

A opening up surface soil structure
Stobart and Morris, 2011 & 20

NFS Rotations study:

Rotations:

Owi nterd crop
O6springd crop
mixture of the two

Cover crops:

standard practice

legume (clover) bi-crop
legume mix cover crop

non legume cover crop

N strategies

no nitrogen (N)

half standard N dose
full of standard N dose

prng
S

m 0%

Yield response from clover-bi
crop (t/ha)

THE JC Mann
L A(.l&Mﬂ?lRl(LNE\;)Y-\I MON TrUSt




AHDB Maxi Cover Crop Project

Maximising the benefits from cover crops

through species selection and crop

management

AAHDB Project Report PR620

Objectives:

A Quantify effects of different cover

crops on soil properties, crop rooting

& yield

AValidate effects of cover crops and

establishment on monitor farms

AUpdated cover crop guidance & cost
benefit analysis

AKnowledge exchange with growers,
industry & academia

. (NIAB HUTCHINSONS FRA-

Treatment Seed rate
Uncovered contro{stubble, voluntees & weeds)
Stralghts (individual species):
2. |Oil Radish (Terranova) 10 kg/ha
3. | Spring Oats (Canyon) 50 kg/ha
4. |Rye (Inspector) 50 kg/ha
5. |Vetch (Amelia) 60 kg/ha
6. |Crimson CloveiJonteg 10 kg/ha
7. |Buckwheatl(ilejg 70 kg/ha
8. |Phaceliaatra) 10 kg/ha
Mixes:
9. |Spring Oats (83%) & Crimson ClovefgI¥ a ACQE36 kg/ha
10. |Oilseed Radish (30%), Phacelia (20%) & 20 kg/ha
Buckwheat (5%)Wa A E HQ
11. |Spring Oats (53%) & Crimson Clover (11%) |37.5 kg/ha
Oilseed Radish (11%), Phacelia (7%) & Buckw
(19%);WYaAE 0Q
cr (4D AHDB

stos  ADAS
(EREAI S & OILSEEDS




Cover crop root characteristics cross site: at CC destruction

Soil depth, cm

-10 -

-20 A

-30 -

-40 -

-50 -

-60 A

Soll depth, cm

—eo— Buckwheat
RLD cm cH3 —e— Phacelia

-60 -

Treatment:F<0.001, SED 0.41
Depth:F<0.001, SED 0.21

T*D:F0.001, SED 0.70

-10 A

-20 -

-30 A

-40 -

.50 A

2 4 6 8 10
—e— Control
Mix 1
—o—Mix 2
—o—Mix 3
RLD cm cr3

Phacelia and Rye had greatest Root length density (RLD)

Phacelia slow to root in autumn, but well rooted by destruction
Mix 1 higher RLD in topsoil than single components of oats & clover

bd. ® 5253y Qi AyOfdzRS (GKS NI RA&K

G5 L) N22GX RdzS



Cover crops: Lessons learned

A Cover cropgrovide N uptake, erosion control, & soil structural benefits

A Species choice€lear objective& considered rotational impacts

A Establish earl\{{August rather than Septembeg)to maximise growing time

A Rooting characteristics diffebetween species

A Allow sufficient timebetween destruction and cash crop establishment

A Cover crops can recover between 250 Kg Nup to 90 kg N i o X
AlltyQl areée gKSYy (GKS b gAff 0S NBfSFAS

A Some evidence thauckwheat scavenges P

A Cover crops need to beonsidered on a rotational basigossibly with several
iterations of cover crops) although including the cost of seed and establishment,
margins have resulted imo significant increase, or decrease in overall margin with the

use of CC

A Nontangible benefits such @amproved water quality, erosion control and enhanced
biodiversity should be considered as a wider public good



Mycorrhizal associations in cover cropls

George Crane, NIAB
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Cover Crops and Living mulch in practice

James Alexander, Litchfield Farm
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'+ Buckwheat and
dock control?
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Roller crimper in vetch and rye, 2018
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POLL QUESTION 3

Duration of cover crop




POLL QUESTION 4

Integration of a ley




Grass and herbal leys

Lydia Smith @ NIAB Innovation Farm
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Grass clover ley



Simple herbal ley



A I AR
NI R, =

VS mowing

)









