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Improving Nitrogen Use Efficiency:
Environmental Perspective

Dr. Sajjad Awan
Environment and Resources Scientist

AHDB
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Presentation Summary

» Nitrogen use in the UK agriculture -

» How efficient is our Nitrogen use =

» Measures to improve Nitrogen use efficiency _—

» Clean Air Strategy 2019; 25 year environment plan }

» An update on RB209-New edition }
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UK Farm Nitrogen Balance AHDB

Break in series

All farms

Commercialfarms

A 17% decrease in the total N
surplus (111 kg/ha to 92 kg/ha):

M S St ey, o D o U * Lower inorganic

___________ (manufactured) fertilisers

and
 Lower manure production
(the result of lower

livestock numbers)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Ninputs == N offtake

== N balance

prov.



Long term crop yield

(2000-2019)
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Nitrogen Use Efficiency- arable crops
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kg crop yield/kg N applied
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Can we improve Nitrogen Use Efficiency

Updated February 2020

1. Right source

R e
-

2. Right rate

3. Right time

4. Right place




Nitrogen fertiliser sources

- Organic;

- Farmyard manure

Green manure

Slurries

Digestate

Biosolids etc

* Inorganic

* Nitrate fertilisers

* Urea

- Sulphates etc




Urea fertiliser

- Approximately 22% of N used as urea

- Concentrated N (46%)

- Easy to store and use

- Cheaper than other N sources

- Environment losses are higher compared

to ammonium nitrate



Urea volatilisation ""
|
Hydl’OlySiS NH, " [ ]
Urea +H+ —— - NH, NH,
Soil air

- Soil solution
- Urease Q
- N H4+ = Ammonium




Urease Inhibitors

 Urease Inhibitors slow down the conversion of

Active Site

Ammonium to Ammonia J ‘ Urea
+ Ammonium can stay in the soil £ * = —»
for several weeks rease Enzyme ‘

Urease inhibitor
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Urease Inhibitors AHDB

 Phosphoramide compounds are extremely potent inhibitors
 NBPT (n-butyl thiophosphoric triamide) marketed as Agrotain
* Phenyl phosphorodiamidate (PPDA) is also a strong Ul
« 2-NPT (2-nitrophenyl) phosphoric triamide is a mixture of

NBPT and NPPT
Urea + H,0 * 2 NH; + H,CO,
* Heavy metals T’.
W Q‘_‘

NS

« Nutrisphere™



Right time of application

 For inorganic fertilisers such as UAN
and Urea, careful planning is
essentials

* Apply when the crop is growing at
its fastest rate!

* N recovery; . . .

y * Nitrogen use efficiency for grain

. o _ _
Autumn applications ~10% protein boost is around 12-15%

- Spring applications ~ 55%

- g 50
ATITTTN, e

-----

In NVZs highly readily available N should not be applied during close
periods



Clean Air Strategy 2019



Why to focus on environment?

Environment will be the cornerstone of agricultural policy in England

Delivery of clean air, water and habitat = Environment Land
Management Schemes (ELMs)

Direct payment schemes to be replaced by ELMs
Capital grants for land managers ;

 to improve sustainability and
* reduce negative environmental impacts



Clean
Growth
Strategy
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HM Government

A Green Future: Our 25 Year Plan to
Improve the Environment

25 Year Environment Plan

Sustainable growth

Improve resource use efficiency

*(soil, water and air)

Improve environment & economy

e\Working with farmers to use fertilisers
efficiently

Provide clean air and water



. HDB
1. Sustainable Growth for future generations 222
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. AHDB
2. Improve resource use efficiency ——=

Nutrients

Good soil structure

Improve Soil Health Aquatic life/drinking water Nutrient use efficiency



3. Clean Air and Water AHDB
Ammonia (NH,)

- fi ive nit
f SOURCES IMPACTS ofhabtats inhabitats

Ammeonia reacts in the
atmosphere to produce
particulate matter (PM)
which has significant
health impacts including:

_ Agriculture
M (includes anaemblc
= dlgestmn} i ﬂ,

2016) s

cardiovascular and
respiratory disease

otal NH

POLLUTANTS THAT AFFECT

- | ammonia emissions can travel long distances —
~ | and combine with urban NOx contributing to srnn




3. Clean Air and Water

* Methane from livestock:
* 51% methane from agriculture
* 14% NMVOC (Non-methane volatile organic
compounds)
* Both create ozone, harmful for

humans/habitats

* Ozone on average reduces yield by 5% in

Cereals & oilseeds

994,
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CEREALS & OILSEEDS



Emissions of key pollutants

4

Emissions (kt)

4

14

Dark blue = Ceiling
Light blue = Above ceiling

Not much reduction
IN ammonia emission

Nitrous oxide

Ammonia




Ammonia emissions (2016): Management Category A

Sewage sludge application 2%

«




. . . . AHDB
Reduction of ammonia emissions from farming ———

1. Introduce rules on specific emissions

* Reduce emissions from urea-based fertilisers (ASAP)

- Solid manure/digestate spread to bare land- incorporate within 12 hours, except
no-till land (ASAP)

. ‘1-"':'.‘ .
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2. Regulation to minimise pollution from organic and inorganic
fertiliser use

* Introduce limits on N rich fertilisers

» Consultation is proposed with growers, agronomists, scientists,
academics

Granules Prills




Updates on RB209



2020 revision of RB209

14.0 -

13.0| -
3 12.0
2 110 Peldon
[
> 10.0
c Cholsey
g |
5 9.0 7

8.0[ -

70l - Normal grain P

¢ as in RB209
6.0 T T T T | T T |
0. 2,000 3,000 4,000 |
5,000
Grain P, mg/kg

Olsen-P and grain-P tests, better indicators of soil P availability
Recommendation to test grain and soil



One more message!
Sulphur for optimum yield and proteins

. giind

High sulphur deficiency in lighter soils with high rainfall




Thanks for your attention!

Questions

For further queries contact;
Sajjad.Awan@ahdb.org.uk
02476 47 8787
07815505800
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CATCHMENT SENSITIVE FARMING
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CATCHMENT SENSITIVE FARMING

* 300 ha Family Farm

* No-Till Since 2011

* Soil Type —varied

* Rainfall - 700-800ml

* Topography: rolling, small,

~ irregular shaped fields, wooded




Cropping 2019

* Winter Wheat

* Herbage Seed

* Winter Beans

* Spring Barley

* Spring Bean/Oats

* Spring Linseed

* Lentils

* Marrowtat
Peas/SOSR

* Stewardship Legume

Fallow
* 11 ha Solar Farm

Cropping 2020
* Winter Wheat
* Herbage Seed
* Spring Beans
* Winter Barley
* Spring Bean/Oats

* Spring Oat/Beans

* Lentils/ Oats

* Marrowfat Peas/ ?

* Stewardship Legume
Fallow

* 11 ha Solar Farm




Long Term Goal 90

Design a’ Farm system that can thrlve with mmlmal

human and outside mputs

ow ‘ /(t A

'1;
\1




UK agricultural output and total income from farming 1973 to 2018
(excluding subsidies and in real terms at 2018 prices)

B TIFF excluding subsidies

B Crop and Livestock Output
excluding subsidies
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O 9 advice

ABACUS counts

GRlCULTURE
B A %

Deﬁmtlon of Intercropping
“The growing of two or more crop

species where part or all of their crop
cycle overlaps temporally and/or
spatially, where one or more of the
component species is taken to harvest”




CEREALS & OILSEEDS

Rain

Canopy architecture

properties

-Leaf geometry and optical properties

-Canopy interpenetration

Soil transport :

-Physical and hydrodynamic properties

- Water and nutrients availability

N\

-Root length density /5
Root morphological and -Rootsurface
physiological plasticity -Rootdepth

-Root systems interpenetration

Soil water and nutrient availability

Soil-root transport :
-Root interception and extraction

- Mass flow and nutrients cycling

Radiation

Aboveground interactions

- Radiation partitioning (shading)
- Evapotranspiration partitioning (Ev, Tr)
- Rain interception/redistribution

Belowground interactions
Water and nutrient partitioning
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ABACUS

AGRICULTURE

advice
that
counts



QOD i

ABACUS  counts

ACRICULTURE

CEREALS & OILSEEDS
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Crop Species

Black Oats

Crimson Clover

Buckwheat

Early English Vetch
Yellow Trefoil

Forage Pea

Berseem Clover
Stubble Turnip
Fodder Radish

White Millet
Westerwold Rye Grass
Hairy Vetch




advice
that
counts

ABACUS
ACRICULTURE







CEREALS & OILSEEDS

INDEPENDENT SOIL SERVICES

Soil Audit Reports and Nutrient Management Difficult Soils a Speciality
Fertilisers Advisory Service
Toxic Residue Testing
Soil Health Problems
BIO-LOGICAL FARMING SOLUTIONS Environmental Testing

Analysis Results (LEAF)

Customer BOCKHANGER FARMS LTD Distributor INDEPENDENT SOIL SERVICES
OAKLANDS FARM HARVEST HOUSE
HOTHFIELD NEW ROAD
ASHFORD CRIMPLESHAM
KENT DOWNHAM MARKET
TN26 1ER NORFOLK

PE33 9FH

Sample Ref GODINGTON ‘ Date Received 06/06/2017

Sample No E229306/04 Area 10

Crop OILSEED RAPE

Analysis Result Guideline Comments

Nitrogen (%) 431 - 4000 Normal Ad)quate Level.

Phosphorus (%) 047 . 0.35 Adequate Level.

Potassium (%) 1.55 4 2.80 Low PRIORITY FOR TREATMENT.

Calcium (%) 1.99 % 1.00 Normal Adequate Level.

Magnesium (%) 0.19 S 0.25 Slightly Low Consider foliar applications of MAGNESIUM

Manganese (ppm) 35.7 S 30.0 Normal Adequate Level.

Boron (ppm) 448 - 30.0 Normal Adequate Level.

Zinc (ppm) 363  ° 25.0 Normal Adequate Level.

Iron (ppm) 48 » 30 Normal Adeqate Level.

Copper (ppm) 4.2 8 5.0 Slightly Low Low priority. See comments below.

Molybdenum (ppm) 1.66 2.00 Slightly Low Consider foliar applications of MOLYBDENUM.

Sulphur (%) 055 - 0.40 Normal Adequate Level.

Additional Comments

Please note: Any indicated guidelines are intended for early to mid-season sampling.For any product applied, always refer to
manufacturers advice for rates and timing of application. PLEASE NOTE : The guideline levels quoted should be regarded as the

absolute minimum at which crop yield or quality may be affected. Treatment of deficient low priority nutrients may be beneficial if

all sensitive nutrients are adequate. ‘

Whilst every care is taken to ensure that the Results from Analysis are as accurate as possible, it is important to note that the analysis relates to the
sample received by the laboratory, and is representative only of that sample. No warranty is given by the laboratory that the Results from Analysis
relates to any part of a field or growing area not covered by the sample received. It is important to ensure that any soil, leaf, silage or fruitlet sample sent
for analysis is representative of the area requiring lysis and that les are obtained in accordance with established sampling techniques. A leaflet
containing instructions on how to take soil, leaf, herbage, silage and fruit les for lysis is i from the laboratory on request.

Y

AMMONIA EMISSIONS

ABUCPULGTIL DU DU Vaveh, 14Gi YOBL 12a0L50, 13UV ANUGG, A aiipaoatii, LNUIiOM. 1 0D Jaas

TEL: 01366 384899 * FAX: 01366380205 * E mail: info@independentsoils.co.uk * Website: WWW.independentsoils.co.uk

Independent Soil Services is a trading name of Soil Fertility Services Limited (Company Registration No. 4628832)

O D advice
‘ that
ABACUS counts

AGRICULTURE



Speaes

Compamon Croppmg Wheat

Aphid contfusion
Scavenge Nitrogen (~ 15kg/ha)
Increase Yield

Increase Protein Content

Weed Suppression?

Improve rooting
Add Daiversity



advice
that
count

* Cranesbill suppression:
285g/m2 to 86g/m2
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CSFB "

Costs £/ Ha Savmgs £/ Ha

Herblclde £35
"@’23,
Fertlhser £25 %

. = - U\

Insectlclde £5

''''''
P =

Courtesy of Jake Freestone =
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Treatment Avee Ydeld as a percentage of
contcrol

Linseed Only 100 %

Linseed plus Oats (70 plants/m2) 118.3%

Linseed plus Oats (140 plants/m2) 119.4%

TEUTUCT L TEdUTISTIL, | LI e ) )

S8 9(0:54) 700 140 (e
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Bean QOat trial 2019

Plot

Mix

Area
(ha)

Beans
(seed
per
m2)

Oats
(seeds
per
m2)

(Sown 29th of March
2019)

Plants Established per M2

Treat

1. SB50

2.5B45 S0 70

3. S0 250

4. SB45 SO45

5. SB35 50125

Gross output
Beans £190/t
002.50

Gross
output
Oats
£140/t
0.00

". ..
905.580

Total
Gross
output £
002.50

Variable
cost £
40.6

Gross
output-
variable £

348.4
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Carlin Peas and Triticale, Green
Acres Farm, Shropshire
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Spring Carlin Peas and Triticale, Green
Acres Farm

Motivations — structural
support for peas, pea
quality, weed suppression,
triticale for animal feed
(possibly human
consumption)

Peas Peas 250 Trit | Peas 250 Trit A Peas Trit Peas Trit
250kg/ha 5% RD 10% RD 20% RD 30% RD
(12.5kg/ha) | (25kg/ha) (50kg/ha) (75KG/HA)

1ha, 12m Drilled 25t
strips April in two

passes O D ?ﬁ;’éce

ABACU counts
AGRICULTURE




NnNQvarive
= FARMERS

2.5

[

1.5

[

0.5

Peas Mono

Total Yield Combine t/ha

Peast+Trit 5%

B Peas

Peas+Trit 10%  Peas+Trnt 20%

W Triticale

® Rubbish

Peast+Trit 30%

GRICU ]_TU RE



Wheat-Beans, James Hares,
Roundhill Farm, Wilts




Wheat and Beans, Roundhill Farm, Wilts

Wheat 175kg/ha Beans 125kg/ha
Beans 125kg/ha

Motivations: Weed control (organic), mixed higher protein
animal feed, use up left over wheat, wheat not too competitive

1ha 1ha Q Q gﬂvii:ce
: a

ABACUS counts

AGRICULTURE




Total Yield Combine — 24" August 222%

increase in
total yield

Total Yield t/ha (Combine) 1.9t/ha

19%
Moisture

0.59t/ha

INNQvaTIVE

= FARMERS

QOD  avice

ABACUS

AGRICULTURE

counts|
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Weed biomass — 0.5m quadrat cuts, June 18

160

140

120

100

80

60

48.43

40

20

Mono B

126.23
110.07 |
Mono C Mono D

Weed biomass dry (g)

139.9
86.006
8.44
. 0.92
Mono E Mono Inter A Inter B
Average

74% less weed
biomass in Intercrop
than Mono (average
across 5 samples)

433
31.52
27.95
I I 22143

Inter C Inter E Inter

Average

Inter D

Reflects findings in
previous studies
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CATCHMENT SENSITIVE FARMING

Potatoes
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Intercrops and Weeds

A clear solution AHDR
g for farmers e
CATCHMENT SENSITIVE FARMING CEREALS & OILSEEDS




Cover crop or Intercrop’
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How do Cover Crops and Companlon Crops affect Weeds? | |

SRR OGN -
- /N e e S 5

E hAIIeIopathy
e ST | S

& . Shadlng (competltlon for radlatlon) reduce _amount reachmg the 50|I by 30%

: \.f, e 4 -
P 2 ' R ; Bt
i ~ 2 - - n3 " 1%
i : 1 ’ . — AT
. ] S 1 %
2 L] r k. 1 ; * R~ ¥ i
- il

e / ompetltlon for nutrlent and water

! 4 o / S v -l‘.__i\'.*.x. ~ . ' ‘_-. e > 3 ’
% | - .
E . Encourage/protect weed seed predators (mcrease predators x3)

‘Ii . Improve 50|I characterlstlcs (change m|crob|al communltles)

ACRICULTURE
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‘“;1*-- s —— '\31 by ‘&? ‘w \v" 7
5"" i :

A R Mf?/i a] . T = |
S - N «ﬁ? i 4{5;‘ E‘&M- %Tﬁ S ? rf‘ﬁ!\ v
Some weed speC|es onIy germinate when nitrate levels are around '

raa¥ 8§ N 7 2 |
20% |ncIuS|on of barIey in a legume/cereal intercrop reduces weed
pressure by 90%
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Weeds were x3 worse |n pea soIe crop compared to pea/barley mtercrop

ﬁ- Weed d|ver5|ty reduces in mtercrops (fllllng mches) /=
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RECENT RESEARCH
Effect of drought on weed emergence and growth vary with the seed burial
depth and presence of a cover crop — Stephane Cordeau et al (2018)

TN L L\ ST |\ R e O Y O TR T O A R R T NS R |\ TR i RS AN 7 B A L TR L ST

. Tested elght different weed speC|es

Unburled seeds under drought stress had 45% Iess emergence compared to

burled seeds W|th no drought stress
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Are there practical
alternatives for

terminating cover
Crops?

A growing body of evidencos is showing the benefits of cower crops for both soil he=alth and
productivity. But currenthy thers are limdted tools for destroying them prior 1o establishing a cash crop.
The cptions are geneTally ploughing o farming crganically, or glyphosate for non-organic and mo-till
farmers. Now, a group of organic and non-organic arable farmers ane lookdng to add 1o the toolbax by
assessing a range of alternative methods, incheding flafling, rofler crimping, grazing and rolling, and

| comparing how effective they are against their normal practices.

Trial Design

7 farms took part in the trial Each usinga
range of cover crop mixes and destroction

technigues.

At Hlawk MBS Farm:

« CiowaT crops dlled marty and destroyed an 25
Howambss to taks advantags of frost.

« & sucond feld of beans and phacolis was
rolled and fafled.

= Aftar dastruction a crop of spring barlay was
ST

AHDB g %

£9,600

Sponsor Number of triallists Cosprdi mestor Ammoumnt orrested Hesearcher
Liz Bowles Helen Holmes
Variation in yield by destruction method
5
e
o1 |
wz|
un - W Rolled
g wo Pl mowed.
s — Crizmpsar eofliad
£
=
£
-

]

= Tha yieid data are Indicatvs of the potential for octher destrocton methods. Howeawar, thay also raflect
in-feld varatton as wel 2s the sucoess of the difforent techniques. Yicld assessments could have been
afteciod by s0ma areas of thi Haeld that were watariogged a1 esiablishmant duoe io the wet sprng of 201E.
= The growp reparted that they lerned sigrafcantly moe 2bout oover crop seection, establishmant and
destruction methods trom doing tha trial - both in reabon 1o thalr own 1ams, and from sach othar.

= "Thea madn comchusion froan this teial for Ehds saason 1s that thar s scopa bo destroy cover crops ina
varloty of ways and ot impact an yisdds of the following spring crop.” - Helen Holmas

David’s Analysis

.-"":-\...-"'i\..}.s a group, we've kearned a lot this year about cover crops. There are 5o many variables, and good
LS destroction is all about getting the species and the iming rght. Destroying on 25 Hovember =1t

a little earhy, but we wanted to take advantages of the effects of the frost phes the muastard was starting to set
seed.

When it comes to the different destruction methods, it was a case of the right tool for the right crop. The
Cambridge roller was pretty consistent though, and as we've alr=ady got one on the farm, that's what I'd
be miost lZeely to wse in the future. At a fi=ld scale I'd give it two passes, the Brst along the tramlines and
I:h.e:zn:-:md.nd 2 I degres angle. If T had the right mmmmﬁlmﬂdnm[mﬂdhﬁn my

SN B N, | N 5 . S S —
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Questions?
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North East Agronomy Day — 19 Feb 2020

Cereal and Oilseed market outlook

James Webster, Senior Analyst
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Global market

The global drivers for the rest of this season and beyond.



Early signs of large crops giving way to new

Crop concerns

Nearby wheat futures

—UK feed wheat —Chicago wheat

Source: Refinitiv

Paris Milling wheat



Major exporter production up in 2019/20, ——
stocks grow again

Major exporter wheat production World wheat S&D
=2017/2018 m2018/2019 m2019/2020 mmm \Vorld wheat demand m=m \World wheat production
180 World wheat ending stocks
160 780 350
140 760 g 300
120
100 740 250
=
80 720 200
60 = s
700 150
40
20 III III 680 100
. Il Im
> > 660 50
«° > & SV & o>
Q N N ® NY «’b \’0
Q@ 2 > & S & S
& SN 42# &Y B 640 0
& S S
& S N

Source: USDA Source: USDA



Tighter maize picture, still comparatively huge —
stocks

Corn S&D Chicago corn futures (May-20)
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1150 400 185
1100 B2 gy ' 350 180
312 g2l
298 300
279 175
1050 / 250
170
- 215 - =
1000 200 &
= = 165
150
950 160
100 1
900 55
50
150
850 0
> & © A ® Q) N 145
N N N N N N O
& P & e e e e e
S S ™ S S » » ™ & R O S & & &
v v v v v v v v ) O < Q 3 <

Source: USDA Source: Refinitiv



We are in a weather market
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Weather in South America a key watch point

Subsurface Soil Moisture Anomaly (SMAP) . . .
Jan. 30 - Feb. 1, 2020 Brazilian maize production

m First harvest m Second harvest
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Russi th d tradeii tant
Russian milling wheat (FOB, Novorossiysk)
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Global new crop

What do we know so far?



AHDB

Further signs of potential tightness for US and EU

Change in wheat acreage - 2020 v 2019

US winter wheat plantings [ Large decrease (inf. -5%)
18 [ Isignificant decrease (-3 to -5%)
[ Istable (-2 to +2%)

US winter wheat |:|Significant increase (+%¢o +5%)
plantings down ~29%

16 since 2013 I orse increase (s +5%1 p)
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EU 2020/21 outlook

Surface Soil Moisture Anomaly (SMAP)

Jan. 9 - Jan. 11, 2020
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127 1 1 Looking at the yields used in the
' estimates we will likely see further
downward travel.
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Global summary

Large supplies
pressured early

market, before
giving way to new
Crop concerns

We are in the midst
of a weather market,
with a focus on
South America and
Russia.

Winter wheat area
down in the US and

EU. Stronger areas
in the Black Sea
Region.




Oilseed volatility
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Soyab tight but China k
Chicago soyabeans (nearby) Global soyabean S&D
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EU rapeseed deficit growth continues

May-20 Paris rapeseed futures
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Vegetable oil and biodiesel market trends

EU-28 imports of biodeisel from third countries Monthly palm oil ending stocks in decline
five-year range = 2018/19 2019 five-year average
== 2019/20 —five-year average 3.5
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Source: Eurostat Source: Malaysian Palm Oil Board



Oilseed summary

Soyabeans have
been volatile on the
back of Chinese

demand and
coronavirus
concerns.

.EU oilseed defecit
continues to grow,
however, market now
heavily dictated by
import prices

Vegetable oil prices
and imports of

biodesiel will be
crucial to markets
going forward.




Domestic market

What can we expect in domestic markets over the next 12
months?



UK Wheat S&D

UK production and domestic demand
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ly Bird l
UK planting intentions at end-Nov
m2016 m=2017 =2018 m2019 mAHDB Early Bird Survey - 2020
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Is the UK market already reaching it’'s peak?
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UK wheat exports
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UK barley S&D

UK barley production and domestic demand

== Animal Feed
m=m Human and Industrial Consumption
— UK barley production
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Discount of barley growing with maize alsoa ==

pressure

Strong maize imports continue
Discount of feed barley to feed wheat

3.00 Three-year range mmm2019/20 — Three-year average
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. —
What about premium markets?
Spot delivered milling premium over futures extending Premium of malting barley over feed barley in
—Northamptonshire = =—North-West January
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Domestic oilseed rape deficit, prices dictated 2=

by the global market.

UK oilseed rape production UK delivered OSR priceS (Spot, Erlth)
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UK summary

UK prices for the
remainder of this

season to be heavily
influenced by the global
picture.

Winter crop production
and yield potential
down, but by how

much?

Tighter production to be
supported by carryout.

Diverging picture in
market for premium
crops. With more

uncertainty for milling
wheat and potentially
large spring barley
supplies.




Questions?

James.Webster@ahdb.org.uk
02476 478 844
@James_ R _Webster
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Agronomy North East

Variety selection as the basis of IPM

Bastiaan Brak (AHDB)
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 Demo of new RL Variety Selection Tool(s)

* Demonstrate the value of ‘treatment benefit’
(yield response to fungicide) when considering
varieties and fungicide input

* Corroborate with field-based results from AHDB
Strategic Farm East (data courtesy of Brian
Barker)

EEEEEEEEEEEEEEEE



Scenario for WW Variety Selection Tool demonstration

* End-use group: Group 4 wheat
* Yellow Rust rating: at least 7.5
» Latest safe sowing date: mid / end Feb

Note: Least Significant Difference for Yield, scale of
Agronomic Merit

https://ahdb.org.uk/vst e e



https://ahdb.org.uk/vst
https://ahdb.org.uk/vst
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Filter varieties ' Calc. Agronomic Merit on X-axis® Select regional yield measure on Y-axis
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Filter varieties ' Calc. Agronomic Merit on X-axis®
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Treatment benefit: Yld (+F) - Yld (-F) T
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Demonstration layout

Untreated 15m

Low 60m

Medium 60m

High 60m

Silverstone Graham Siskin Shabras Santiago
18 Drill runs 16 drill 16 drill runsfiF18 drill runsf 18 drill runs
of 3.9m runs of 3.9m of 3.9m of 3.9m of 3.9m

@the_barker_boys @AHDB_Cereals #strategicfarm



Input costs: fungicides, PGRs & micronutrients

£6.99 £17.32 £17.32
T1 - £27.31 £29.73 £42.18
T2 - £9.00 £36.12 £53.90
T3 - - £9.20 £29.00
Total input costs £0.00 £43.30 £92.37 £142.40

\J \J U

Required yield increase (£129 / tonne): 0.34t/ha 0.38t/ha 0.39t/ ha



IPM: Yield optimum vs Gross Margin optimum A2

Yield (t'ha)
- KWS Santiago
11.2
—a
1.0
a5
74
Untreated Low Medium High
Gross Margin (E/ha)
992
249 203
611
Untreated Low Medium High https://bit.ly/2sA9J85



https://bit.ly/2sA9J85

IPM: Yield optimum vs Gross Margin optimum  AH2E

Yield (t'ha)
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IPM: Yield optimum vs Gross Margin optimum  AH2E
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https://bit.ly/2sA9J85
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Take home message

The new Recommended List Variety Selection Tool
makes it easier for farmers to select (new) varieties in
the context of disease management / fungicide input

ahdb.org.uk/vst
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The role of plant breeding in ICM

John Miles KWS UK



Genetics, one spoke in the wheel?

» crop & variety site suitability

« Cropping options

« Sustainable rotations

* Protection

« Sustainable

use

- Utilisation _ fitearated -

- sustainable _ Crop
use Management

- Water use efficiency

* Different species

* Variety and crop

scheduling

» Cost of production

* Variety and crop
scheduling
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Home » MNews > IPM: what's it all sbout?

IPM: what's it all about?

wesday, 23 July 2019

Integrated pest management (IPM) is a hot topic, but it's not a new idea.

In this podcast episode we find out whao's doing what, and why, along the road towards
integrated pest management. We hear from Warwickshire arable farmer Rob Fox,

i sl = Sustainable use Directive sets out the
principles of IPM

> thr:tntla‘graed pest management with Jon Knight, Rob | anoa u Va ri eti es h ave a n i m pO rta nt p a rt tO p Iay
T == @

Image: Natural enemy Asilidae Diotctria rufipes, by lan Andrews. The larvae predaote the
larvae of other insects and the adults predate other insects on the wing. Find out more in

R = A greater role for genetics moving forward

View AHDB resources on IPM

What does IPM mean?

‘Integrated Pest Management’ is the careful consideration of all available
plant protection methods and subsequent integration of appropriate measures
that discourage the development of populations of harmful organisms and
keep the use of plant protection products and other forms of intervention to
levels that are economically and ecologically justified and reduce or minimise
risks to human health and the environment. SUD 2009




Q What is Integrated Pest Management (IPM)?

A The Sustainable Use Directive defines IPM under the following 8 headings AI IDB
the VI believes that most UK growers will be implementing some if not all of —
these measures depending upon the farm enterprise.

Source https://voluntaryinitiative.org.uk/schemes/integrated-
pest-management/

e crop rotation,

e cultivation techniques,

e use of resistant/tolerant cultivars and standard/certified
seed/planting material,

* use of balanced fertilisation, liming and irrigation/drainage practices,
* hygiene measures (e.g. cleansing of machinery) |ntegratEd pESt management (IPM)
e protection and enhancement of important beneficial organisms,

e Monitoring of Harmful organisms

e Application of plant protection based on monitoring data

e Use of biological, physical and other non-chemical methods must be
preferred to chemical methods if they provide satisfactory pest control.

e Application of pesticide should be as Targeted as possible. /1 | Mil-silse :
e The professional user should keep the use of pesticides and other o ——
forms of intervention to levels that are necessary and that do not ' Gl gy

increase the risk for development of resistance in populations of i1 ———
harmful organisms. :

e Anti-resistance strategies should be applied to maintain the e R L A b e
effectiveness of the products. Use a pyramid of control measures to manage disease. An

* Review the success of plant protection measures. appropriate variety (to resist the main diseases present) and
a well-designed rotation (to minimise disease pressure) are

at the heart of IPM
Source https://ahdb.org.uk/cereal-dmg




What characteristics are important to

growers?

Grower & Agronomist response

Disease resistance (n=392)
Economics (n=386)

Good agronomics (n=382)
End user demand (n=385)
End use quality (n=388)

Yield/Gross Output (untreated) (n=377)

Other stakeholder response

Yield/Gross Output (treated) (n=115)

Disease resistance (n=114)
Good agronomics (n=114)
End user demand (n=114)

End use quality (n=113)

Regional performance (n=113)

Yield/Gross Output (treated) (n=391)

Economics (n=113)

Regional performance (n=389)
Availability of seed (n=382)
Specific trait (n=370)
Availability of contract (n=376)

Breeder (n=383)

Yield/Gross Output (untreated) (n=111)
Availability of seed (n=114)
Availability of contract (n=113)

Specific trait (n=110)

Breeder (n=111}

0% 20% 40% 60% 80%

B Crucial MVeryimportant MSomewhatimportant W MNotimportant

T I T T T T T
100% 0% 20% 40% 60% B0% 100%
M Crucial M Veryimportant

B Somewhat important Bl Not important

Most crucial for millers




Principles

Resistance genetics allow plant to withstand levels of infection from a pathogen

Mechanisms of resistance will work in a number of ways
« restricting pathogen growth- methods by which may not clearly known
» Septoria
* Light leaf spot
* Interrupting a life cycle
- OWBM

RL varieties have differing levels of disease resistance
* None are immune but some show very few symptoms.

Two types of Resistance:
+ Genetic
+ Adaptive resistance (Avoidance)



Resistance through adaptation (Zymoseptoria tritici)

» Septoria is dispersed through water droplets. Rain splashes
move Septoria up the plant.

* Taller lines show less disease symptoms.
» Speed of movement in the spring
 Proximity of early leaf layers

- Leaf morphology is also indicated in disease avoidance
» Smaller leaves
* Lower stomatal density
- Altered stem to leaf angle



Why is genetic Resistance complicated

Base Pairs

CHROMOSOME
Chromatid | Chromatid

Loci=
*+  Chromosome 1A
* Position 245

Genes are situated on specific locations in the

genome — loci.

Single gene Traits (Major gene) are traits
that often show big phenotypic effects

e.g. yellow rust genes, OWBM, RLM 7
« Controlled by one gene at a single loci

« Simpler to breed for, clear phenotypical
differences

Quantitative Traits (Minor gene) are traits
that show small effects singularly if found,
strength is in the sum of parts

e.g. Yield, Septoria
« Controlled by many genes at different loci
« Difficult to breed for, needles in haystacks
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Genetic disease Resistance (Zymoseptoria tritici)

- 20 major resistance genes have been mapped

* Many genes have been identified over the years conferring isolate specific
resistance

« Major genes can be risky
» They work very well providing strong resistance

» Often breakdown after ‘short’ period of time with potentially severe
consequences.

» Partial resistances have much smaller effects but are additive.
* Most RL varieties are relying on partial resistance.

* One study identified over 50 genes involved directly in either resistance or
susceptibility.

« Adult and Juvenile resistance genes



Current status

 Currently overall ratings for Septoria are as high as they have been in the last 15
years

* Much more of a focus area for breeding community

» Major gene resistances are present in current RL varieties but history shows
these major genes can breakdown

* Protecting and utilising current genetic resistances is of extreme importance

- Adequate fungicide control can assist with longevity of effectiveness

* In most cases major genes are identified after field resistance breakdown has
started



Recommended list average Septoria score




The Highest resistances available

Septoria Triticl Ratings of Varieties on the RL

KWS Extase

Highest

Average

12/13 1314 14/15 15/16 16/17 17/18 18/1%9 1%/20 20/21



RL response to fungicides
ariety

Septoria tritici score

Theodore 10.1 11.2 8.2 1.1
KWS Extase 10.6 11.3 8.1 0.7
LG Sundance 9.5 11.2 7.9 1.7
KWS Firefly 9.4 11.4 7 2.0
RGT Saki 9.6 11.6 6.8 2.0
Graham 9.9 11.4 6.8 1.6
KWS Siskin 9.3 11.3 6.6 2.0
SY Insitor 9.2 11.8 6.6 2.6
KWS Zyatt 9.3 11.1 6.4 1.8
Gleam 9.4 11.5 6.3 2.1
Crusoe 8.0 10.8 6.2 2.8
Costello 9.1 11.1 6.1 2.0
KWS Crispin 9.3 11.3 59 2.0
Skyfall 8.7 10.9 5.8 2.1
KWS Parkin 9.1 11.4 5.5 2.4
LG Skyscrapper 93 1 1 8 5 25

KWS Barrel 8.1 11.2 4.3 3.1



NIABTAG)
Cogcsc

Combining agronomy, variety
and chemistry to maintain
control of septoria tritici in
wheat

Start date:01/08/2015, End date: 31/03/2019



Factors being investigated:

* Varieties: 3 with different Septoria susceptability

* Two sowing dates and seed rates targeting:
* 80 or 160 plants/m? (mid Sept)
* 160 or 240 plants/m? (mid Oct sown)

* Four fungicide treatments:

“ Untreated Untreated
CTL 1.0 CTL1.0
BN Brutus 1.5 + CTL 1.0 Brutus 2.25 + CTL 1.5

“ Brutus 1.5 + CTL 1.0 + Imtrex Brutus 2.25 + CTL 1.5 + Imtrex
1.0 15

Brutus = epoxiconazole + metconazole Imtrex = fluxapyroxad CTL = chlorothalonil
Low, Medium and High input strategies also received TO—CTL 1.0, and T3 — Folicur
Additionally to control rusts, strobilurins were applied across all plots when rust was detected




% Leaf area with S. tritici
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Sowing date, Variety and fungicide impact on Septoria
3-4 weeks post T2 (Mid June)

W Untreated M Low B Medium m High

Santiago™ JB Diego Revelation* Santiago™ JB Diego Revelation*

Mid Sept sown Mid Oct sown

Mean levels of Septoria on leaf 2 at T2 + 3-4 weeks2016 and 2017 total of 10 sites)



% Leaf area with S. tritici
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Sow date, Variety and fungicides impact on Septoria
6-8 weeks post T2 (Early July)

B Untreated ®Low ® Medium ® High

IHIHl-luH'th-u

Santiago™ JB Diego Revelation* | Santiago™ JB Diego Revelation*™

Mid Sept sown Mid Oct sown

Mean levels of Septoria on leaf 2 at T2 + 3-4 weeks 2016 and 2017 total of 10 sites)
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Yield response t/ha by agronomic factor (9 sites) 2016 &2017

Santiago™

m Untreated H Low

JB Diego

Mid Sept sown

Revelation*

B Medium m High

Santiago™

JB Diego

Mid Oct sown

Revelation™



Progression of Septoria in 2017 @

...How much time does varietal resistance buy you

1'25‘;1

u r1Trrrrrr o150 rnrrnrrr ey s 1+ 0 rrrorT
KWS Trinity at KWS Trinity at Revelation at Revelation at KWS Siskin at KWS Siskin at

T2 T2 + 10 days T2 T2 + 10 days T2 T2 + 10 days

Callow. Leaf 2 sampled from untreated plots immediately prior to T2 application and 10 days later :‘9; Wheat



Impact of drilling date and the latent period

on disease pressure in 2017 @
KWS Trinitiy Septoria rating 5.3

B Drilled 2™ Oct B Drilled 227 Sept

’’’’’’

------

0 . I I - n
Sampled at T2 Sampled at T2 + 10 days

Callow. Leaf 2 sampled from untreated plots immediately prior to T2 application and 10 days later ;3; Wheat



AHDB
2021 Septoria control and role of more resistant varieties

* More choice with exciting new levels of resistance (6-8)

* Varieties with resistance of 6 and above offer opportunities
to save some fungicide costs especially in lower risk
seasons and localities, later drillings.

 Help deliver effective disease control in high disease
seasons when critical fungicide timings might be
compromised

* Variety resistance will help fill the role of lost multisite
chemistry

* Don’t forget rusts!



Barley Yellow Dwarf Virus

 Challenges
* Aphid resistance
* Loss/restriction of chemistry
* Need to start sowing in September

» Solutions
» Varieties
» Tolerance

* Delay drilling



Yd2 -BYDV tolerance

* Discovered in several Ethiopian spring barley accessions in 1950’s.

» Been used for the past 50 years in many varieties

 True ‘tolerance’. BYDV virus
grows and multiplies in plant
just as in a susceptible line.

* No (or very little) effect on plant
growth and yield

* Any yield penalty is
disappearing with new material




AHDB
Amistar- early sown natural infection trials, Thriplow 2018

wyied TN Very little visible
R  infocton, focate

ORWELL REDIGO I
DETER 11.6 10.6 91.6 next to breeding
FUNKY REDIGO nursery
DETER 11.3 10.6 93.6
AMISTAR REDIGO
DETER 11.3 10.9 96.6
- Large amounts of
ORWELL SINGLE :
PURPOSE RAXIL 11.5 9.6 83.8 EYD;/_ nearb%’ Ir_] |
FUNKY SINGLE reeding materia
PURPOSE RAXIL 11.1 9.9 89.2 9

AMISTAR SINGLE
PURPOSE RAXIL 11.1 10.6 95.6



Amistar- early sown natural infection trials, Thriplow 2019

% yield . _ : _
Rl - No visible infectior

0] Il (Redi . .
S 10.2 10.2 99.7 BYDV present in
orwell (SPD) 10.4 10.1 97 4 nearb_y In breeding
Amistar (SPD) 10.7 10.6 99.1 materlal

= |n three years of naturally infected field trials with low
iInfection levels
= KWS Orwell has lost on average 9% yield without
Insecticide protection.
= Amistar has lost 3% yield.
= Tolerance offers protection for 6% of yield



Gross margins

Gross Margin Analysis -

Amistar AInual Orwell Orwell viwen viwen viwen
Price (£/t) £135 £135 £135 £135 £135 £135 £135
Yield (% controls) 98 100 100 100 98 96 94
ave controls (t/ha) 10 10 10 10 10 10 10

9.80 10.00 10.00 10.00 9.80 9.60 9.40

Total Output / ha £1,323.00 £1,350.00 £1,350.00 | £1,350.00 £1,323.00 £1,296.00 (£1,269.00
Variable costs 1 x spray 1 x spray 2 xspray | 3 xspray 2 x spray 2 xspray |2xspray
Seed SPD 112 112 87 87 87 87 87
Sprays Insecticides 13 13 26 39 26 26 26
Total Variable Costs 584 584 572 585 572 572 572
Gross Margin / Ha £739.00 £766.00 £778.00 £765.00 £751.00 £724.00 | £697.00
Margin over input £1.27 £1.31 £1.36 £1.31 £1.31 £1.27 £1.22



BYDV treatement senarios Wolver

		Gross Margin Analysis - 

				Kerrin		Wolverine		Kerrin		Wolverine		Kerrin		Wolverine				Co24

		Base Price (£/t) **		150		150		150		150		150		150				150

		Premium

		Price (£/t)		£150		£150		£150		£150		£150		£150				£150						Peter Rileys Variable costs

																								Heavy land

		Yield (% controls) ***		100		100		100		100		100		100				107						1st wheat feed		574.82

		2014 ave controls (t/ha)		10		10		10		10		10		10				10						1st wheat late		529.61

				10.00		10.00		10.00		10.00		10.00		10.00				10.70						2nd wheat milling		563.78

																								2nd wheat feed		583.53

		Total Output / ha		£1,500.00		£1,500.00		£1,500.00		£1,500.00		£1,500.00		£1,500.00				£1,605.00		£0.00		£0.00		Light land

																								1st wheat feed		552.05

		Variable costs 																						1st wheat late		501.15

		Seed SPD		70		132		70		132		70		132				63						2nd wheat milling

		Fertliser		250		250		250		250		250		250				250						2nd wheat feed		599.84

		Sprays Herbicides		95		95		95		95		95		95				95

		Sprays Fungicides		90		90		90		90		90		90				90

		Sprays Insecticides		13		0		26		0		38		0				13

		Sprays PGR's		16		16		16		16		16		16				16

		Sprays Other		8		8		8		8		8		8				8

		Total Variable Costs 		542		591		555		591		567		591				535		0		0



		Gross Margin / Ha		£958.00		£909.00		£945.00		£909.00		£933.00		£909.00				£1,070.00		£0.00		£0.00



		Diff from 13%				£49				£36				£24		£933		-£161

		Margin over input		£1.77		£1.54		£1.70		£1.54		£1.65		£1.54		ERROR:#DIV/0!		£2.00











Sheet1

		Gross Margin Analysis - 

				Amistar		Amistar		Orwell		Orwell				Orwell		Orwell		Orwell

		Price (£/t)		£135		£135		£135		£135				£135		£135		£135



		Yield (% controls) 		98		100		100		100				98		96		94

		ave controls (t/ha)		10		10		10		10				10		10		10

				9.80		10.00		10.00		10.00				9.80		9.60		9.40



		Total Output / ha		£1,323.00		£1,350.00		£1,350.00		£1,350.00				£1,323.00		£1,296.00		£1,269.00



		Variable costs 		1 x spray		1 x spray		2 x spray		3 x spray				2 x spray		2 x spray		2 x spray

		Seed SPD		112		112		87		87				87		87		87

		Fertliser		250		250		250		250				250		250		250

		Sprays Herbicides		95		95		95		95				95		95		95

		Sprays Fungicides		90		90		90		90				90		90		90

		Sprays Insecticides		13		13		26		39				26		26		26

		Sprays PGR's		16		16		16		16				16		16		16

		Sprays Other		8		8		8		8				8		8		8

		Total Variable Costs 		584		584		572		585				572		572		572



		Gross Margin / Ha		£739.00		£766.00		£778.00		£765.00				£751.00		£724.00		£697.00



		Margin over input		£1.27		£1.31		£1.36		£1.31				£1.31		£1.27		£1.22





BYDV treatement senarios

		Gross Margin Analysis - 

				Amistar		Amistar		Amistar		Orwell		Orwell		Orwell		Orwell		Orwell		Orwell		Co24

		Price (£/t)		£135		£135		£135		£135		£135		£135		£135		£135		£135		£135						Peter Rileys Variable costs

																												Heavy land

		Yield (% controls) 		98		98		98		100		100		100		98		96		94		107						1st wheat feed		574.82

		ave controls (t/ha)		10		10		10		10		10		10		10		10		10		10						1st wheat late		529.61

				9.80		9.80		9.80		10.00		10.00		10.00		9.80		9.60		9.40		10.70						2nd wheat milling		563.78

																												2nd wheat feed		583.53

		Total Output / ha		£1,323.00		£1,323.00		£1,323.00		£1,350.00		£1,350.00		£1,350.00		£1,323.00		£1,296.00		£1,269.00		£1,444.50		£0.00		£0.00		Light land

																												1st wheat feed		552.05

		Variable costs 		royalty 194.75						royalty 94.2																		1st wheat late		501.15

		Seed SPD		112		112		112		87		87		87		87		87		87		63						2nd wheat milling

		Fertliser		250		250		250		250		250		250		250		250		250		250						2nd wheat feed		599.84

		Sprays Herbicides		95		95		95		95		95		95		95		95		95		95

		Sprays Fungicides		90		90		90		90		90		90		90		90		90		90

		Sprays Insecticides		13		26		38		13		26		38		26		26		26		13

		Sprays PGR's		16		16		16		13		16		16		16		16		16		16

		Sprays Other		8		8		8		8		8		8		8		8		8		8

		Total Variable Costs 		584		597		609		556		572		584		572		572		572		535		0		0



		Gross Margin / Ha		£739.00		£726.00		£714.00		£794.00		£778.00		£766.00		£751.00		£724.00		£697.00		£909.50		£0.00		£0.00



		Margin over input		£1.27		£1.22		£1.17		£1.43		£1.36		£1.31		£1.31		£1.27		£1.22		£1.70

		Gross Margin Analysis - 

				Amistar		Orwell		Orwell		Orwell		Orwell		Orwell

		Price (£/t)		£135		£135		£135		£135		£135		£135



		Yield (% controls) 		98		100		100		98		96		94

		ave controls (t/ha)		10		10		10		10		10		10

				9.80		10.00		10.00		9.80		9.60		9.40



		Total Output / ha		£1,323.00		£1,350.00		£1,350.00		£1,323.00		£1,296.00		£1,269.00



		Variable costs 		royalty 194.75

		Seed SPD		112		87		87		87		87		87

		Fertliser		250		250		250		250		250		250

		Sprays Herbicides		95		95		95		95		95		95

		Sprays Fungicides		90		90		90		90		90		90

		Sprays Insecticides		13		26		38		26		26		26

		Sprays PGR's		16		16		16		16		16		16

		Sprays Other		8		8		8		8		8		8

		Total Variable Costs 		584		572		584		572		572		572



		Gross Margin / Ha		£739.00		£778.00		£766.00		£751.00		£724.00		£697.00



		Margin over input		£1.27		£1.36		£1.31		£1.31		£1.27		£1.22



£1,269.00	87	250	95	90	26	16	87	250	95	90	26	16	87	250	95	90	26	16	

Quality wheat GM's quality dif)

		Gross Margin Analysis - 

				Solstice		Solstice		Solstice		KWS Trinity		KWS Trinity		KWS Trinity		KWS Trinity

		Base Price (£/t) **		120		120		120		120		120		120		120

		Premium		30		25		20		30		25		20		15

		Price (£/t)		£150		£145		£140		£150		£145		£140		£135						Peter Rileys Variable costs

				13.0%		12.5%		12.0%		13.0%		12.5%		12.0%		11.5%						Heavy land

		Yield (% controls) ***		96		96		96		101.7		101.7		101.7		101.7						1st wheat feed		574.82

		2014 ave controls (t/ha)		10.06		10.06		10.06		10.06		10.06		10.06		10.06						1st wheat late		529.61

				9.66		9.66		9.66		10.23		10.23		10.23		10.23						2nd wheat milling		563.78

																						2nd wheat feed		583.53

		Total Output / ha		£1,448.64		£1,400.35		£1,352.06		£1,534.65		£1,483.50		£1,432.34		£1,381.19		£0.00		£0.00		Light land

																						1st wheat feed		552.05

		Variable costs 																				1st wheat late		501.15

		Seed + Latitude		63		63		63		63		63		63		63						2nd wheat milling

		Fertliser		260		240		220		300		260		240		200						2nd wheat feed		599.84

		Sprays Herbicides		95		95		95		95		95		95		95

		Sprays Fungicides		125		125		125		115		115		115		115

		Sprays Insecticides		7		7		7		7		7		7		7

		Sprays PGR's		16		16		16		16		16		16		16

		Sprays Other		8		8		8		8		8		8		8

		Total Variable Costs 		574		554		534		604		564		544		504		0		0



		Gross Margin / Ha		£874.64		£846.35		£818.06		£930.65		£919.50		£888.34		£877.19		£0.00		£0.00



		Diff from 13%				£28		£57				£11		£42		£53

		Margin over input		£1.52		£1.53		£1.53		£1.54		£1.63		£1.63		£1.74











Margin over inputs (2019)

				KWS gross margin analysis for grain rye Autumn 2017-19

						2017								2018								2019

				Variable between varieties		Feed wheat 		Feed barley		Feed rye 				Feed wheat 		Feed barley		Feed rye 				Feed wheat 		Feed barley		Feed rye 

				Price (£/t)		£150		£128		£135.00				£150		£128		£135.00				£150		£128		£135.00



						9.10		10.20		10.30				10.70		9.70		10.40				11.10		10.20		10.40



				Total Output / ha		£1,365.00		£1,305.60		£1,390.50				£1,605.00		£1,241.60		£1,404.00				£1,665.00		£1,305.60		£1,404.00



				Variable costs 

				Seed 		70		70		100				70		70		100				70		70		100

				Fertiliser 1kg N = £1, P&K hol		250		250		150				250		250		150				250		250		150

				Sprays Herbicides		80		80		80				80		80		80				80		80		80

				Sprays Fungicides		121		83		45				121		83		45				121		83		45

				Sprays Insecticides		8		8		8				8		8		8				8		8		8

				Sprays PGR's		18		18		18				18		18		18				18		18		18

				Sprays Other		6		6		6				6		6		6				6		6		6

				Total Variable Costs 		553		515		407				553		515		407				553		515		407



				Gross Margin / Ha		£812.00		£790.60		£983.50				£1,052.00		£726.60		£997.00				£1,112.00		£790.60		£997.00

				Margin over input		£1.47		£1.54		£2.42				£1.90		£1.41		£2.45				£2.01		£1.54		£2.45





						Feed wheat 		Feed barley		Feed rye 

				2017		£812		£791		£984

				2018		£1,052		£727		£997

				2019		£1,112		£791		£997

						£992.00		£769.27		£992.50





						Feed wheat 		Feed barley		Feed rye 

						£150		£128		£135

				Variable costs 

				Seed 		£   70		£   70		£   100

				Fertiliser 1kg N = £1, P&K hol		£   250		£   250		£   150

				Sprays Herbicides		£   80		£   80		£   80

				Sprays Fungicides		£   121		£   83		£   45

				Sprays Insecticides		£   8		£   8		£   8

				Sprays PGR's		£   18		£   18		£   18

				Sprays Other		£   6		£   6		£   6

				Total Variable Costs 		£   553		£   515		£   407





Margin over inputs

				KWS gross margin analysis for grain rye Autumn 2016 

						Gp 2		Gp 4

				Variable between varieties		Lili		Santiago		Rye AD		Rye grain bread		RYE grain feed

				Base Price (£/t) **		120		120		30		120		120

				Premium Ave of three buyers		5						3		-10

				Price (£/t)		£125		£120		£30		£123.00		£110.00



				Yield (% controls)		105		105		40		105		105

				2015/16 ave controls (t/ha)		10		10				10		10

						10.50		10.50		40.00		10.50		10.50



				Total Output / ha		£1,312.50		£1,260.00		£1,200.00		£1,291.50		£1,155.00



				Variable costs 

				Seed 		63		63		110		110		110

				Fertiliser		220		180		150		160		150

				Sprays Herbicides		95		95		65		65		65

				Sprays Fungicides		125		125		70		70		70

				Sprays Insecticides		7		7		7		7		7

				Sprays PGR's		16		16		16		16		16

				Sprays Other		8		5		5		5		5

				Total Variable Costs 		534		491		423		433		423



				Gross Margin / Ha		£778.50		£769.00		£777.00		£858.50		£732.00

				Margin over input		£1.46		£1.57		£1.84		£1.98		£1.73

				% Santiago		93		100		117		127		94

				Ben wellgrain		Today Lili market – low specs  11.3 protein, 200 Hag, 74kg spec – price is £143 ex-farm, dec movement														Lili market

						Feed is £124 ex-farm.																143

																						146

						Claimed structure on protein £1 claim per 0.1 % protein from 11.3 to 11.																137



						Under 11% would be £4 premium only.

						Full spec 13% protein would be £44 premium, fallbacks to 12% prot, £1 per 0.1%.

				Ron Frontier		Lets look at jan  ex Thriplow

						As a 11.3%  74k  180 hag =  £146.00  (less £2 to 11%) – low grade miller

						As a 10.7  74 180 = £125 as a hard bisc wht. 

						Feed wht = £122 jan

				Russell Nidera

						 11.1%, 281 & 76.5 @ £137 Ex farm

						Under 11%  probably feed at the moment @ £125 Ex Farm , maybe £2 premium to add

						Above 11.5% 250 Hag 76 kg @ £141 ex farm

				John Kaye- Jumbo		John,

						now that I am back in the office I have come up with the following options for Group 2 Milling wheat for January 15 movement.

						Taking prices from my Dad's farm At DN14 7RY Saltmarshe basis January 15 movement.

						Feed wheat is worth £ 133

						Full spec Group 2 Milling wheat basis  min 13% protein min  250 hagberg  min 76 kg/hl max 15% moisture is worth £171 

						We can get fallbacks basis £1 per 0.1% protein down to min 12.5% then a further £1.50 per 0.1%protein down to min 12% protein

						This will give you a £12.50 claim at 12% protein giving you a final price of £158.50 as min 12% protein min  250 hagberg  min 76 kg/hl max 15% moisture

						Low grade  Group 2 Milling wheat basis  min 11.5% protein min  150  hagberg  min 74 kg/hl max 15% moisture is worth £149 

						Low grade  Group 2 Milling wheat basis  min 11.3% protein min  180  hagberg  min 74 kg/hl max 15% moisture is worth £149 

						We can get fallbacks basis £1 per 0.1% protein down to min 11 % giving you a final price of £146 as min 11% protein min  180 hagberg  min 74 kg/hl max 15% moisture

						Below 11% you may get a £2 premium over feed. But if there were some Mcom's done out of Immingham the premiums would be greater basing it on Export market pricing would be as follows

						If the wheat is in the south Basis Dec movement delivered Tilbury for Export Feed price ex Cambridge would be £126.50 ex farm for Dec

						Premiums over feed wheat are as follows 

						Low grade  Group 2 Milling wheat basis  min 11.5% protein min  180  hagberg  min 74 kg/hl max 15% moisture is worth £ 20 premium

						We can get fallbacks basis £1 per 0.1% protein down from 11.5%  to min 11 % giving a £15 premium

						Low grade  Group 2 Milling wheat basis  min 11.% protein min  180  hagberg  min 74 kg/hl max 15% moisture is worth £18  premium

						We can get fallbacks basis £1 per 0.1% protein down from 11.0%  to min 10.5 %  giving a £13 premium

						Finally  Please could I have a copy of the gross margins

						Regards,

						John Kaye





Quality wheat GM's

		Gross Margin Analysis - 

				Solstice		Gallant		Crusoe		KWS Trinity		KWS Lili		KWS Santiago		KWS Tempo

		Base Price (£/t) **		120		120		120		120		120		120		120

		Premium

		Price (£/t)		£120.00		£120.00		£120.00		£120.00		£120.00		£120.00		£120.00



		Yield (% controls) ***		96		97.1		98.7		101.7		104.5		105.6		102.5

		2014 ave controls (t/ha)		10.06		10.06		10.06		10.06		10.06		10.06		10.06

				9.66		9.77		9.93		10.23		10.51		10.62		10.31



		Total Output / ha		£1,158.91		£1,172.19		£1,191.51		£1,227.72		£1,261.52		£1,274.80		£1,237.38		£0.00		£0.00



		Variable costs 

		Seed + Latitude		63		63		63		63		63		63		63

		Fertliser		248		248		248		248		248		248		248

		Sprays Herbicides		95		95		95		95		95		95		95

		Sprays Fungicides		115		115		115		115		115		115		115

		Sprays Insecticides		7		7		7		7		7		7		7

		Sprays PGR's		16		16		16		16		16		16		16

		Sprays Other		8		8		8		8		8		8		8

		Total Variable Costs 		552		552		552		552		552		552		552		0		0



		Gross Margin / Ha		£606.91		£620.19		£639.51		£675.72		£709.52		£722.80		£685.38		£0.00		£0.00

		Fixed costs nix 785		785		785		785		785		785		785		785

		Total Costs		£1,337.00		£1,337.00		£1,337.00		£1,337.00		£1,337.00		£1,337.00		£1,337.00



		Cost of production		£138.44		£136.87		£134.65		£130.68		£127.18		£125.85		£129.66

		Profit per Hectare		-£178.09		-£164.81		-£145.49		-£109.28		-£75.48		-£62.20		-£99.62

		Premuim req to BE		-£18.44		-£16.87		-£14.65		-£10.68		-£7.18		-£5.85		-£9.66

		Difference from Solstice				£1.57		£3.79		£7.76		£11.26		£12.59		£8.78











GM calculations w vs b

																																						3ccc				1.6lt/ha				FIELD 				PDF		CROPS IN FIELD						Wheat,barley,osr,beet,maize,pots						RED = FERTILIZER APPLICATION

		Prices (£/t)																																				Talius				0.15lt/ha

																																						Ignite				0.75lt/ha				DATE				  PRODUCT				RATE Kg/Ha				REASON FOR USE						AREA SPRAYED

		Feed wheat		190																																		Mirage				1lt/ha

		Feed barley		175																																		Bravo				1lt/ha				4.9.12				Hurron				5kg/ha				Slugs						OSR



		Variable costs																																9.9.12				Shadow				2.5lt/ha				BL weeds						OSR

		Seed																																				Fusilade max				0.5lt/ha				Cereals

		Wheat seed cost (£/t)		450		seed rate (seeds/m2)		275		TGW (ave)		50		Wheat Seed cost (£/ha)		61.875																						Hallmark				0.1lt/ha				F Beatle

		Wheat seed cost (£/t) Grafton		450		seed rate (seeds/m2)		325		TGW (ave)		50		Grafton Wheat Seed cost (£/ha)		73.125

		Barley seed cost (£/t)		450		seed rate (seeds/m2)		275		TGW (ave)		50		Barley seed cost (£/ha)		61.875																		8.10.12				Galera				0.3lt/ha				BL weeds						OSR

																																						Proline				0.3lt/ha				Phoma

																																						Falcon				0.5lt/ha				Cereals

		Fertiliser																																				Hallmark				0.1lt/ha				F beatle

		Ammonium Nitrate (£/t):		300				Wheat N Rate (kg/ha):		150				Wheat N Cost (£/ha)		130.4347826087

								Barley N rate (kg/ha):		150				Barley N Cost (£/ha)		130.4347826087																		20.10.12				Proline				0.63lt/ha				Phoma						OSR

																																						Hallmark				0.1lt/ha				F Beatle

		Fungicides

		Fungicide applied to wheat		Cost (£/L)		Total applied (L/ha)		Cost (£/ha)																										29.11.12				Kerb flo				1.7lt/ha				Black grass						OSR

		Tracker		21		1.5		31.5																														Hallmark				0.1lt/ha				Stem weevil

		Ignite		18.3		0.75		13.725										Talius		0.15lt/ha		Tracker		1.5lt/ha		Adexar		1.5lt/ha		Folicur		0.5lt/ha						Sanction				0.4lt/ha				Phoma LLS

		Talius		61		0.3		18.3										Ignite		0.75lt/ha		Bravo		1lt/ha		Comet		0.5lt/ha		Proline		0.72lt/ha

		Mirage		8		1		8										Mirage		1lt/ha		Cyflimid		0.3lt/ha		Talius		0.15lt/ha						5.11.12				Liberator				0.6kg/ha				Black grass						Barley

		Bravo		3.8		2		7.6										Bravo		1lt/ha		Comet 200		0.5lt/ha														Picomax				3lt/ha				BL weeds

		Comet		22.4		1		22.4																														Hallmark				50ml/ha				BYDV

		Cyflimid		80.5		0.3		24.15

		Adexar		29.5		1.5		44.25

		Folicur		14.8		0.5		7.4

		Proline		43		0.72		30.96

						Total cost for wheat		208.285

																																		15.11.12				Liberator				0.6kg/ha				Black grass						W Wheat

		Fungicide applied to barley		Cost (£/L)		Total applied (L/ha)		Cost (£/ha)																														Picomax				3lt/ha				BL weeds

		Kayak		12.4		1		12.4

		Torch extra		12.9		0.4		5.16

		Talius		61		0.15		9.15										Kayak		1lt/ha		Siltra xpro		0.75lt/ha		Siltra		0.75lt/ha										Hallmark				50ml/ha				BYDV

		Siltra 		46		1.5		69										Torch extra		0.4lt/ha		Bravo		1lt/ha		Bravo		1lt/ha

		Bravo		3.8		2		7.6														Talius		0.15lt/ha										11.12.12				Liberator				0.6kg/ha				Black grass						2nd wheat pro cam trial Mult barley+ rye

		Comet		22.4		0.5		11.2																														Picomax				3lt/ha				BL weeds

						Total cost for barley		96.95																														Hallmark				50ml/ha				BYDV



		PGR																																2/20/13				Nitram				150kg/ha				Plant growth						OSR only

		PGRs applied to wheat		Cost (£/L)		Total applied (L/ha)		Cost (£/ha)

		CCC		1.5		2.4		3.6								3ccc		1.6lt/ha		CCC		0.8lt/ha		Terpal		1lt/ha								2/21/13				Nitram				150kg/ha				Plant growth						All wheat,barley and rye

		Moddus		37.5		0.2		7.5

		Terpal		5		1		5								Moddus		0.1lt/ha		Moddus		0.1lt/ha

						Total cost for wheat		16.1																										2/28/13				Multisulphur				300kg/ha				N+s03 						OSR only



		PGRs applied to baRLEY		Cost (£/L)		Total applied (L/ha)		Cost (£/ha)																										2/19/13				Dursban WG				1kg/ha				Wheat bulb fly						All wheat and barley

		CCC		1.5		2.25		3.375

		Moddus		37.5		0.1		3.75								3ccc		2.25lt/ha		Moddus		0.1lt/ha		Terpal				1.25lt/ha						4/3/13				Samuri				4lt/ha				Weed desication						Beet and maize area

		Terpal		5		1.25		6.25

						Total cost for barley		13.375																										4/3/13				Multisulphur				200kg/ha				Plant growth						All cereals wheat barley and rye

																																		4/10/13				3ccc				1.6lt/ha				PGR T0 spray						Winter wheat KWS and pro-cam as per map

						Total variable costs for wheat		416.69																														Talius				0.15lt/ha

				Total variable cost for Grafton wheat				427.94																														Ignite				0.75lt/ha

						Total variable costs for barley 		302.63																														Mirage				1lt/ha

																																						Bravo				1lt/ha

																																		4/10/13				Kayak				1lt/ha				T0						Winter barley as per map

																																						Torch extra				0.4lt/ha				T0

																																						3ccc				2.25lt/ha				PGR

																																		4/6/13				P&K				300kg/ha				Base fertiliser

																																		3/28/13				Multisulphur				200kg/ha				Plant growth						Beet area and wheat after beet

																																		4/15/13				Nitram				260kg/ha				Plant growth						OSR only

																																		4/15/13				Nitram				145kg/ha				Plant growth						Barley only not malting

																																		4/23/13				Nitram				145kg/ha				Plant growth						Spring rye,WW, W after beet,2nd,spring barley

																																		4/22/13				Talius				0.15lt/ha				PGR T0 spray						Wheat after beet,2nd cereal

																																						Ignite				0.75lt/ha

																																						Mirage				1lt/ha

																																						Bravo				1lt/ha

																																						CCC				1.6lt/ha

																																		4/23/13				Moddus				0.1lt/ha				PGR						Wheat after beet,2nd cereal,WW,Rye,Spring rye

																																		4/23/13				Bettix				1.7lt/ha				Bl weeds						Sugar beet

																																						Newman 11E				1.7lt/ha

																																		4/29/13				Siltra xpro				0.75lt/ha				T1						Barley as per map

																																						Bravo				1lt/ha

																																						Talius				0.15lt/ha

																																						Moddus				0.1lt/ha				PGR

																																						Gala				0.5lt/ha				BL weeds

																																						Asset				20gms/ha				BL weeds

																																		4/30/13				Rumo				85gms/ha				Pllen beetle						OSR

																																						Bortrac				1.5lt/ha				Trace element

																																						Juventus				0.5lt/ha				Foliar disease

																																		5/2/13				Simba				20gm/ha				BL weeds						WB Johns area as per map

																																						Hatchet				0.5lt/ha				BL weeds

																																		4/30/13				Gala				0.5lt/ha				Bl weeds						WW,Wheat after beet,2nd wheat

																																						Tracker				1.5lt/ha				T1 spray foliar disease

																																						Bravo				1lt/ha

																																						Cyflimid				0.3lt/ha

																																						Comet 200				0.5lt/ha

																																						Asset				20gm/ha				BL weeds

																																						Oxytril				0.75lt/ha				BL weeds

																																						CCC				0.8lt/ha				PGR

																																						Moddus				0.1lt/ha				PGR

																																		5/8/13				Nitram				145kg/ha				Plant growth						W Wheat Procam area as per map

																																		5/8/13				Nitram				200kg/ha				Plant growth						2nd wheat wheat after beet WW johns area as per map

																																		5/7/13				Terpal				1.25lt/ha				PGR						Barley,malting barley,rye as per map

																																						Activator 90				0.1lt/ha

																																		5/2/13				Simba				20gm/ha				BL weeds						W Wheat johns area, pro cam area

																																						Hatchet				0.5lt/ha

																																						Oxytril cm				0.75lt/ha

																																		5/16/13				Simba				20gm/ha				BL weeds						Spring Barley area

																																						Oxytril				1lt/ha				Fumitory

																																						Hatchet				0.5lt/ha				BL weeds

																																		5/17/13				Siltra				0.75lt/ha				T2 disease control						W Barley and malting area

																																						Bravo				1lt/ha

																																		5/17/13				Siltra				0.75lt/ha				T1 disease control						Spring barley

																																						Bravo				1lt/ha

																																						Cyflamid				0.3lt/ha

																																		5/22/13				Adigor				1lt/ha										WW Wheat after beet,2nd wheat Pro-cam area

																																						Axial				0.45lt/ha				Wild oats B Grass

																																						Hatchet				0.5lt/ha				BL weeds

																																						Terpal				1lt/ha				PGR

																																		5/24/13				Adexar				1.5lt/ha				T2 foliar disease						WW Wheat after beet,2nd wheat Pro-cam area

																																						Comet				0.5lt/ha

																																						Talius				0.15lt/ha

																																						Hallmark				50ml/ha				OBM

																																		6/3/13				Siltra xpro				0.75lt/ha				T2 foliar disease						Spring barley

																																						Supreme				1lt/ha

																																						Terpal				0.3lt/ha				Brackling

																																		6/5/13				Adexar				1.25lt/ha				Foliar disease						Rye

																																		6/10/13				Betanal max pro				1.25lt/ha				B L Weeds						sugar beet

																																						Bettix				0.5lt/ha

																																						Debut				15gm/ha

																																		6/19/13				Hallmark				50ml/ha				Midge						Wheats WW, Wheat after beet 2nd wheat KWS pro-cam bit

																																						Folicur				0.5lt/ha				T3 blight ear wash

																																						Proline				0.72lt/ha

																																		6/26/13				Bentinal max pro				1.25lt/ha				Weed control						Sugar beet

																																						Debut				15gm/ha

																																						Venzar flo				200ml/ha

																																		7/10/13				Prosaro				1lt/ha				T4 disease control						Wheats WW, Wheat after beet 2nd wheat KWS pro-cam bit

																																						Hallmark				50ml/ha				Goutfly

																																						Aphox				200gm/ha				Aphids

																																		7/22/13				Samuri				4lt/ha				OSR Desication						OSR

																																						Companion gold				0.5lt/ha






How do we use BYDV Tolerance

Aphids control will be required in :
= High risk sites and seasons
= Aphid numbers are likely to create significant 2"4 generation wingless
offspring
= Qver wintered aphid numbers are likely to create a significant generation
of winged aphids.

BYDV Tolerance offers an option to reduce insecticidal inputs in some situations

BYDV Tolerance is a risk reduction tool for aphid prone areas such as headlands
beside margins or areas of application difficulties such as water courses

BYDV Tolerance offers growers the opportunity to drill earlier or continue with
traditional September sown by mitigating risk
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