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Arable focus

Emily Pope — Knowledge Transfer Manager, Arable
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FARMEXCELLENCE

AHDB Monitor Farms and
Strategic Arable Farms

AHDB
—

, Strategic Farm

, Monitor Farm

*The Scottish Monitor Farme are run

ag a joint intiative betwaan Quality
Meat Scotand (QMS) and AHDE
Cerzals & Qilzesds with funding
from the Soottish Govemnment.
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Top 10 Monitor Farm meeting topics

N 2016/17 2017/18 2018/19
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Soils

Fixed costs
Yields
Cultivations
Weeds

Rotations
Marketing

Fungicides & pests
Precision farming
Business resilience

Cover crops
Weeds

Precision farming
Soils

Marketing

Machinery
Risk management

Fixed costs
Yields

Rotations

Labour & machinery
Soils

Fixed costs
Business resilience
Fungicides

Crop nutrition

Crop establishment
Precision farming
Collaboration
Diversification



Strategic Cereal Farms
Putting research into practice

Brian Barker, Stowmarket Rob Fox, Leamington Spa

Wednesa 27 November, Dventry
Wednesday 11 December Gloucester




Strategic Cereal Farms

Biopesticide CSFB PhD
Harper Adams University

Barley yellow dwarf virus
ADAS




Yield Enhancement Network T —
yen.adas.co.uk

« Connects agricultural organisations and farmers who are
striving to improve crop yields

* Open to any interested individual or organisation -
commercial, academic or other

* AHDB will sponsor one college/university entry from each
Institute to the cereals or oilseeds YEN

* Currently working with RAU, Sparsholt, University of
Nottingham




Farmbench
ahdb.org.uk/farmbench

- Easy to use online
benchmarking tool that
helps to identify where
strengths and weaknesses
lie within a farm business

* Live reports

* Allocate costs to help
budget and track
performance

- Straightforward registration
process

- Key performance indicators




Agronomists’ Induction

Tuesday 22 — Wednesday 23 October 2019
ahdb.org.uk/events/agronomists-induction
Introducing new agronomists to AHDB staff and services

Providing information on:

* Integrated pest management

* Pest, weed and disease management
* Monitoring and forecasting

* Soil health

* Crop nutrition




Agronomists’ Conference 2019

Tuesday 3 — Wednesday 4 December 2019

Leicester Marriott Hotel, Grove Park, Smith Way, Enderby, Leicester,
Leicestershire LE19 1SW

ahdb.org.uk/events/agconf19
Day 1: Cereals & Oilseeds | Day 2: Potatoes

Providing presentations and workshops on:
* Crop protection

 Crop nutrition

* Resource use



Agronomy 2020

Bringing the learnings from South East: 14 January
the Agronomists’ Conference

, South West: 15 January
to your region

North West: 28 January

. . East Midlands: 5 February
Discuss latest research with

experts from across the
arable industry East Anglia: 12 February

West: 11 February

Wales: 13 February
North East: 19 February

ahdb.org.uk/agronomy-2020



Knowledge Library
ahdb.org.uk/knowledge-library
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Tools
ahdb.org.uk/tools

B Tools | AHDB X o+ -
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Home > Tools

Tools

We have a broad range of tools to help with everything from benchmarking costs and recording instances of
blight, to choosing the perfect varieties of potatoes of cereals for your farm. Take a look at the list below and
keep checking back, as we add new tools regularly.
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Webinars
ahdb.org.uk/cerealswebinars

B2 Cereals and oilseeds webinars | /X = -
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AH DB Search Q

Brexit Marketing Markets and prices Knowledge library Events About AHDB Contact us

X

Home > Cereals and oilseeds webinars

Cereals and oilseeds webinars

Join a virtual Monitor Farm or Strategic Farm meeting from the comfort of your own home or office. Hosted
by AHDB, featuring industry experts and farmer experience, these webinars give you the chance to hear the
latest insight and discuss hot topics of the day.
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Arable research update

- Summary of research
projects for Cereals &
Oilseeds and Potatoes

* Help provide a clearer,
stronger and more united
resource across the arable
sector

* Integrated pest
management is a key part
of our work — front & centre
of arable activity




GREATSOILS

» Understanding soil biology

» Developing a soll health
scorecard

* Increasing diversity in the
rotation

* Reducing risk of soil
compaction

» Rotational planning

* Precision farming
technologies

AHD
ahdb.org.uk/greatsoils

.LU

Field A; Field B; Field C;

SOM (%)

2 T

Ext. P (mg/l) 40.6 59.6 37.2
Ext. K (mg/l)

3 8 1

Earthworms
(Number/pit)

B nvestigate Monitor B No action needed
Soil health scorecard results from three
fields with the same soil type and in the
same rainfall region, highlighting
different areas for attention in each
production system



Reducing risk of soil compaction

[ Terranimo® United Kingdom x <+
&« C ( @& https//www.terranimo.uk

it Apps [ Agresso @) AHDB File Transfer S [3 Intranet Mileage @E CRM £ Intranet

®

. . e Terranimo® Global
Terranimo ™ is a model for prediction of

the risk of soil compaction due to Terranimo® Denmark
agricultural field traffic

Terranimo® United Kingdom

Terranimo® Belgium-Flanders Terranimo® Norway

Start Terranimo® by clicking one Of the Terranimo® France Terranimo® Finland
buttons to the right

11:43

10/10/2019

* @ @

& EAST Strategic Cere: o WEST Strategic Cerc. [ AHDB Kb +CASI - KE Campaic

WeLcome 1o TERrANIMO® UNiTED KiNGDOM

R

X



Get in touch

Amanda Bennett

Resource Management
Scientist — Soils

Amanda.Bennett@ahdb.org.uk

l
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Integrated pest management
=
o2 *+BBSRC
* Monitoring & “fji F— v ao:,..im
* The future of pest control ‘ffw 4
S
* Trap cropping L
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to pests et SR
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(IV) Inverness. (D) Dundee. (G) Gogarbank. (Ay) Ayr.

» Stepping up integrated pest
management (BB) Broems Barn. W6) Wolesbaurme. (4 Horeford

(RT) Rothamsted Tower. (Wr) Writtle. (SP) Silwood Park.
(EM) East Malling. (SX) Starcross.

8

Position of suction traps. Those in green
are undergoing virus testing




Get in touch

Charlotte Rowley

Crop Protection Scientist
— Pests

Charlotte.Rowley@ahdb.org.uk




Disease decision support

- Ramularia leaf spot
* Yellow rust

. e Sclerotinia infection risk alerts ClearAg® Agrii
®
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Get in touch

Catherine Harries

Crop Protection Scientist
— Diseases

Catherine.Harries@ahdb.org.uk




Reviewing weed control options and
opportunities in the UK

* Reviewing future options

* Weed control solutions on
Strategic Potato Farms




Get in touch

Joe Martin

Crop Protection Senior
Scientist — Weeds

Joe.Martin@ahdb.org.uk




Nutrition

» Changes in phosphorous
management for 2020

» High yield and grain protein in
milling wheat: are the two
mutually exclusive?

 Malt specifications in spring
barley

« Qat nutrition

* Sulphur deficiency in potato
crops

* Improved N recommendations
In potatoes

* Determinacy




Get in touch

Sajjad Awan

Resource Management
Scientist - Nutrition

Sajjad. Awan@ahdb.org.uk




Potato storage research

* Sprout control post-CIPC

* Integrating CIPC alternative
sprout suppressants for the
processing sector and fresh
market

» Optimisation of maleic hydrazide
as a sprout suppressant

» Understanding dormancy
» CIPC contamination
 Tackling diseases in stores

* Integrated agronomy and storage

- Latent infection of tubers during
storage and transit



Get in touch

Laura Bouvet

Knowledge & Innovation
Facilitator — Crop

Storage Research
Laura.Bouvet@ahdb.org.uk
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College Lecturers Day 2019

Know your soils;
principles to improve soil health

Siwan Howatson




All soils are differen

What do we need to consider?




Sandy and light
silty soils

Sandy clay
loam

Figure 1. The UK soil texture triangle
Source: Controlling soil erosion (Defra. 20051

Clay loam

Increasing sand (0.06-2mm)



Principles to improve soil health

v’ Feed the soil regularly through plants and OM inputs
v Move soil only when you have to

v" Diversify plants in space and time

Biological

v" Know your textures and
understand limits to
workability, trafficability

v" Optimise water balance

v" Maintain optimum pH

v" Provide plant nutrients —
right amounts in the
right place at the right

time through drainage if
y necessary
Know your textures and v Improve soil structure,

minerals — buffering

capacity, free supply! minimise compaction —

effective continuous pore
space



Grassland, forage and soils RP
2011-2016
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Key results — 1st cut grass DM yield

First cut yield (kg DM/ha)

= No compaction

™ Trampled

M Tractor

Year 1 ' Year 2
Trampling compaction £ grass DM yield by 14%

Tractor compactio @QJM s DM yield by 22%



Grassland controlled traffic fFarming ——




Key results — Area covered
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GREATSOILS

GREATsoils Partnerships

Research and Knowledge Exchange



GREATSOILS

AHDB

Integrated programme of research and knowledge
exchange
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GREATSOILS

Becky Berry
Oarny Farmer




GREATSOILS

Reducing
tillage
intensity

Increasing
rotation
length

Increasing
organic matter
inputs




GREATSOILS AHDB

Soil Biology and Soil Health Research
Partnership
2017 - 2021

British Beet  \I/

NIAB *o* e
L @ iadil e fera
B ame & Wildlife Py
SRUC ADAS

Sl A >y l
. st NV /i &
“ FARMY LINCOLN ENGLAND INNOVATI
- BASF iiioitlel’ Wy /e & Usk -
We create chemistry FOUNDATION



GREATSOILS y
¥

Soil health score card assessment sites

Legend

Exparimantal Sites
EEEH egenmontal patiors

Cross Compliance Soils Types
1.Harper Adams g{ " e T—
10-20 years of repeated ¥ _;g —
2. Gleadthorpe _ organic material additions £ .3 o
3. Terrington ey

4.Loddington - Tillage
5. Boxworth - Drainage
6. Craibstone
a. Crop rotation x fertiliser; 90+yrs

b. Crop rotation x pH; 60+yrs.



GREATSOILS
Soil health assessments

* Establish relations with:

* Yield and crop quality
* Disease and weeds

* TIming:

» Post harvest/pre-cultivation

* Bulk soil sample for:

» Physics: VESS, Bulk density, penetrometer resistance
» Chemistry: NRM soil health index; SOC and total N; potentially mineralisable N
- Biology: earthworms, microfauna, nematodes; microbial biomass/respiration

- DNA/eDNA
» Archive sample



GREATSOILS AHDEB

o ‘ ’
Initial ‘scorecard’ results
Samples taken October 2017 in 2 year G/C ley before spraying & cultivation for WW in 2018

Green Green/food Food-based

compost compost digestate
(6 yrs) (9 yrs)

pH <0.001
Ext. P (mg/l) <0.05
Ext. K (mg/l) <0.001
Ext. Mg (mg/l) <0.001
LOI (%) <0.01

PMN (mg/k

High risk — need to investigate Moderate risk — need to Low risk — continue to
urgently - investigate further - monitor




GREATSOILS

On-farm soil health assessment

North East Scotland

Arable and mixed systems
with root crops

—— North East England

Arable and mixed systems

— East Yorkshire

Arable and mixed systems
with root crops

North West

Sheep and beef
grazing system

East Midlands

Arable and mixed systems

West

Livestock, arable and field
vegetable systems

South West

Dairy and mixed systems

— East Anglia

Arable systems with root crops
and field vegetables

Valuing and working with farmer innovation

developing locally adapted practices



AHDB
Example scorecards on light soils in mid- —

rainfall regions

Field A; Field B; Field C;

SOM (%)

PH “
Ext. P (mg/) 59.6 37.2

i K (ol 06
ext. Mg (mo/) [ A R A
VESS score
o B

B Investigate Monitor B No action needed




GREATSOILS AHDB
Assessing soil health using DNA

» Can we replace many of the biological assays with
analysis of a single DNA sample?

*|ssues being addressed.:

* representative sample size
* Cost
* Interpretation




GREATSOI

GREATSOILS

Field drainage guide

Principles, installations and maintenance

GREATSOILS

Soil structure and infiltration
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GREATSOILS i G & s
Healthy grassland soils Four quick steps to assess soil struoture
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GREATSOILS

How to count earthworms

GREATSOILS

Soil pH — how to measure and manage it
based on an understanding of soil texture

Audray Litterick, Eartheara Technical

Figure 1. Lime spreading

Action points for Farmers and growers
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GREATSOILS

Soil assessment methods

AHDB
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GREATSOILS

AHDB

Aoty st

Compost is good news for soil health
GaseStucy 1~ Audrey Lierich Eartheare Techrical

e oW e et
e e SO =
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=5 : T

 Stablo organic mator frumus).

Orgaric matter & important or o friy and crop pAUCAY:
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o £ B
SOMin half the time of farmyard manure
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i adding compost to your soilis.
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GREATSOILS
Testing soil health

Why test soil health?

Action points ) Afiet'ssoi health can often be mproved and many

+ Dovelop a five-year soil heaith testing action farmers and growers consicer adopting hew approaches
‘plan for you o achieve these improvements.

+ Bo clearon

« Prioritisa fields for sail health testing, e e v

pocally s

the worst performing or field margins.
 Choosa soil physical, chemical and biological

e A ek o e o
baseline data on soi health.

Bytestinga

, chemical and
how

they affect the productiity of the land wil be obtained.
Over time, baseiine information can be used f

jement decisions that meet your objectives and
help you measure success.
“The following flow chart summarises the main
considerations when planning and managing the
health of your soil

health over time
« Collact additional weather data and
information on crop yiolds, quality, hoalth and
aasa of cultivation

What is soil health?
ol health s the abilty of asoil o sustain, in the long
tem, its most important functions. A healthy soi wil be:
able {o sustain crop and ivestock productivty
maintain or enhance environmental benef

o0 batince o physca, chemcaland biologiealsol
properties, many of which can be tested.




SOILS AHDB

Unearth a wealth of information on
soil management at

www.ahdb.org.uk/greatsoils
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Key priorities in horticulture

£8.8m levy invested in 2017/18
Four key areas of activity:

1. Plant health & crop protection

2. Addressing the labour challenge
3. Practical tools

4. Improving engagement &
communications




Monitoring
~— Diagnosis
Forecast

IPM

Integrated Pest Management (IPM) is an ecosystem
approach to crop production and protection that
combines different management strategies and
practices to grow healthy crops and minimize the use of
pesticides



Why AHDB and IPM?

Market Failure —

limited opportunities for business to develop IPM approach since largely reliant on
pesticide sales

Levy payers lack awareness, understanding and confidence to implement
Chemical control is the “easy” option — little incentive to change in short term

We already do it

Knowledge intensive so the Knowledge Exchange is key to delivering
information to industry

Uniquely positioned with current networks, initiatives and knowledge to deliver
IPM to the industry



AMBER

AHDB

—~—

Application & Management of Biopesticides for Efficacy and Reliability
The aim of this work is to have UK growers adopting new practices that
have been demonstrated to improve the performance of individual
biopesticide products within commercial integrated pest and disease
management (IPDM) programmes

5 year program conceived & funded by UK growers

protected edible & ornamental crops.

Develop management practices to improve biopesticide ’ =
performance, grower confidence & uptake. \

Consortium (WCC, RSK-ADAS, Silsoe Spray Application
Unit, Roma Gwyn, Rob Jacobson)

Project Lead — Dave Chandler e

Industry representatives



Sustainable Use Directive — [PM

IPM — Working with Nature

IOBC
OILB

Pesticide
Action
Network

Europe

IEMA

INTERNATIONAL BIOCONTROL
MANUFACTURERS ASSOCIATION

S

hemica
control

Moenitoring, forecasting,

warning
systems

Agronomic crop rotation,
practices resistant
such as varieties,

undersowing, protection and
intercropping, enhancement of
beneficials




Biopesticides:

* Plant protection products based on:

* Living microbes.

* Natural products: e.g. plant extracts (botanicals), insect sex
pheromones.

* Regulatory authorization.
* Formulated, packaged etc.
» Sprays, drenches, granules.

*Use as IPM tools.

¥
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Biopesticides: pros and cons A__HDB,

- Safe to people and » Slower acting.
environment. - Many have contact

* MRL exempt. action — so not

- Low harvest interval. systemic.

- Spray, drench etc. * Lower persistence.

-Can work well in IPM — *Lower efficacy.
reduce dependency on * Environmental
conventionals. conditions.




*Conventional pesticides are often
forgiving'.
* Instant action, systemic, high potency.
*Biopesticides-need moje attention to detail:

*minimize cgsts;and axing

\ W e
J *‘ Y I]".
5 & I;' L] . "_i' i ’
4 -

A their benefits.




The AMBER challenge

* Capture the benefits of biopesticides
and mitigate for their downsides.

* Do this by changing grower practice
(as this is in our control).

 Need generic tools & practices:

* Different crop types.
* Different P & D.

* Different biopesticides.
* |PM compatible; look to the future.

 This is not easy.




Industry benefits

£

Help growers to improve
spray application, with
recommendations on
water volume, best way
to deliver required dose

Improve information on
timing and frequency of
microbials

Help to get the best out of the biopesticide tool kit

Develop some core
principles that growers
can use to optimise the
use of biopesticides in
IPM



Biopesticide ‘benchmarking’ F

* Observed how growers used microbial
biopesticides as part of IPM, following
product guidelines.

* Aphids, pepper.

* WFT, chrysanthemum.

» Whitefly, poinsettia.

* Powdery mildew, cucumber.

* Botrytis, cyclamen.

* Root rots, Choisya & Dianthus.

* Identify issues that were likely to affect
biopesticide performance.

¥
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Beauveria; western flower thrips;
chrysanthemum:;

——y

- TN




Right
dose

Avoid
waste

Effective application
(contact acting) AH DB

Right place
& time

Biology of
pest, disease &
M.0o.A.

biopesticide

Environment; other IPM tools



Working in 4 areas ARDE

Spray application: relationship between water
volume and % of spray retained on crop.

Biofungicide performance: new knowledge on
biofungicide persistence to improve timing of
application.

Bioinsecticide performance: new knowledge on how
pest population growth rates influence biopesticide
application strategy.

Knowledge exchange: explain the science, get core
message out.

HORTICULTURE



1) Improving spray application (Silsoe)

- How does water volume affect % of spray
retained on leaves?

* Most efficient way to deliver required dose
to target.

~ i







Puddling on leaves leading to run off
—

1028l/ha

HORTICULTURE A



Application to a vertical crop

- Small area of crop
available — only space
for two treatments

3 nozzles
@ 0.3m spacing

* Some bespoke Angle = 45 degrees upwards
spraying kit needed —
based on existing
available equipment
at Warwick. ..

Boom centre line

- ...taking account of
previous HDC study

>
L
O
vy

Plant surface
Plant centre line

]

}
| Y &
S

¥
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Application to a vertical crop A_HDB,

* Relationship between quantity deposited and volume
applied appears to be less clear-cut for vertical crops
than for horizontal ones

* |s this due to much greater variability in the data”

» Very high volumes applied to the crop are likely to be
less efficient

* Normalised data suggests no significant difference over
a wide range of volumes — maybe up to around 1,200
L/ha (applied to the crop)

¥
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(2) Informed timing of biofungicide AHDB
application (ADAS) T —

Number of colony forming units (cfu) of AQ10 (Ampelomyces quisqualis) per cm?
of leaf area over 5 sampling dates

* Understand the mode of
action of the biopesticide ...

of cfu

Number

*...as it relates to the biology =
of the disease. &

e Example: AQ10 - a parasite of powdery mildew.

* |t does not persist long in the absence of its host.

* When is the best time to apply it? The ‘Goldilocks’ zone.
X * How do you make this happen?

HORTICULTURE



Alert on smart phone: —p  Apply AQ10 AH DB
high risk conditions —
Understanding
< biology of AQ10 —
tells you best timing
for application
Environmental sensors:
Humidity & temp.

for powdery mildew

'%‘@@ =

HORTICULTURE
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(3) Pest growth rate &
biopesticide activity. AH~[)B

1000000

* Pests show

800000

exponential growth.

600000

< 500000

- BP efficacy affected
by speed of kill, pest -

growth rate &
population size. S m w w ww

* How does pest growth rate, speed of kill, crop type
etc. determine the best application strategy?

The Goldilocks zone again.

¥
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Biopesticides & pest population growth

e BP- pest ‘race’: kill pest before it reproduces.
* Crop type, temperature, life stage susceptibility.
e Effects of starting population size.
* Use models to inform best biopesticide strategy for particular
;Se:sts & crops (when to apply, what product type.)

HORTICULTURE



Boxcar model for glasshouse whitefly AHDB

e Simulates number of individuals at each life stage (train
carriage)

* Tracks the maturation of individuals to next life stage
(movement between carriages)

e Calculates numbers of new eggs laid per day

* Individuals lost to natural mortality

e Simulates applications of EPF (frequency & timing) and
control efficacy (persistence, mortality & speed of kill




Supporting IPM

Getting better performance from Biopesticides

WARWICK
Warwick Crop Centre » The AMBER project

Researchplan | AMBER researchteam | Links

What are biopestiddes? | Biopesticides - pros and cons

Helping growers get the best
from biopesticides

Our research helps growers make better use of

biopesticides. We w: th profe
of protected edible and orna

growers

The AMBER project

= Biopesticides are safe crop protection

Current research News and Events

= We're working to improve biopesticide [ . .
pray application workshop

products based on micro-organisms, plant spray applications.

extracts and other natural compounds. We're holding a biopesticide spray application

workshop, 31st October 2017 at Silsoe Spray
Applications Unit.

We're investigating how biopesticides
= AMBER is a research project to identify affect pest population growth.

practical ways for growers to improve the

We're studying biopesticide persistence

performance of these products in their on crop plants. This will help growers plan Lectures and presentations

Our next AMBER presentation will be at the

crop protection programmes. their spray programmes better.

AHDB

HORTICULTURE

Getting the best from biopesticides

Tim ©YNolll, ADAS ancl Roma Gwyn, Elorationaks Lid

Thenumber of plant protection products bassd on micr-organisms, botanicals and semicchemicals
in gradually ncreasing. Such bicpesticide products generally require & greater deal of attention
during use than conventional chemical pesticides to obtain best efscts. This. quide describes the
bicpesticides rgisterad a= plart protecion products and outiines howthey can be used succassfully
as part of intagrated pest management (IPM) programmes in horticultiural crope:. |t discusses the

types of biopesticide: availabie and how they work, and their advantages and kmitations. A list of

htnpucmcld:: currently avalable in the UK is provided.

Action points

+ Foliow gukiancs on product Soraga e o tivanass
of biopasscides, particularty thoss basad on miowo-
Orpenisims, iy b racus ¥ ey are stomd rcomecy.

+ Aways B4 biopestioiios o M labl o E :nm:mnl
Ausharisation for Winor Uss [EAM L) recommended rase
and spray wolume.

* Foliow labal or EANL gelianca on timing and inequancy
of spray applcaSons; many biopesScidas work bast
Wi Led praventasaly and at a short spry Infanal,
Ofian sovor days.

+ ElopesScicas mizy ba acvarssly aftected try othar plant
Profgcion products. Convorsarg T may possibo
In tank mix o akemala a biopescida with cthar

1. Pogrsre ColoaERaon 21 e wee arv by et D rasccoe Matatmum snmpia)

biopesticidos andir & convarional chamical pasticis;
shwaays. chack the bl o sook acvicn Bom a guaified
conedtant or the supoiiar.

-\:ﬂmhaﬁb@mmlarmﬂmwmvr
s0ma products but Follow izbal or suppllars’ advi

Bame blopestickdes may mque o squipment
10/ adaptaxd such 25 Famokal of - n isars. Chack
tha label achvis caratuly.

ck fhaft spray norzin and prssirs ars appropristn
10 achiows go0d Doworags Swnughout the tamat crop,

inchuding whars 2ppropriats the undarsices of leaves;
marTy Opas s au contacl ANy and raguir good
covarage for aficay.

HORTICULTURE



* Contact us

« Joe.martin@ahdb.org.uk

Thanks

Questions?

https://warwick.ac.uk/fac/sci/lifesci/wcc/research/biopesticides/amberproject/

¥
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