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A Challenging Future

® orld population increasing by i
160,000 every day

B 7 billion currently, rising to 9.3 |
billion by 2050 ’
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B UN estimates global food production must:
Increase by 40% by 2030
Increase by 70% by 2050
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B /ncreasing demand for ‘fuel crops’
e.g. wheat for bioethanol production sﬁﬁ"
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A Challenging Future

B Jncreased production must be
achieved using similar land area,
but with much less water, fertiliser
and pesticide

| B Jncreasing global temperatures
likely to cause more frequent
extreme weather events
including longer periods of both
high rainfall and drought
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Increased Yield Through Improved
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Increased Yield Through Improved Genetics

Wheat is particularly complex cereal
to stuady

Genome Is 30 x larger than that of
rice and 5 x larger than the human

genome

Diversity means many beneficial
traits remain unharnessed

¥
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Dramatic advances in gene mapping technology and
rapidly reducing costs leading to major advances in
breeding

New technology allows genes and associated beneficial .

4
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traits, to be ‘tracked’ much more easily ZUNION



Widening the Search

I Many beneficial traits are likely to have been lost during
domestication and subsequent developments

) Several major, publicly-funded research centres working
on ‘refuvenating wheat diversity’
I Untapped genetic variation Is being
/dentified in:
_l primitive varieties
_Imodern wheat's ancestors
A wild and cultivated relatives

1 Using latest gene marker technology breeders can
relatively quickly incorporate these beneficial traits sﬁﬁ N
into their programmes ZUNION



Key Objectives

Improved resistance to
disease and insects

Greater tolerance to
environmental stresses sucl S es
as drought, salt and heat s

Enhanced yield but with

more efficient use of
nutrients

DEFRA funded ‘Crop Improvement Networks’ set up to help
co-ordinate research work and disseminate results to all

Interested parties
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Wheat Genetic Improvement Network

HOME =

3 Wheat
X Genetic
\ |mnmvam€nl

Welcome to WGIN 2nd Phase (2009-2013)

Defra Wheat Genetit N - Impmwng the enmmnmenmi
footprint of farming throug.‘.l crop g ics and targeted traits ly

#=+*BREAKING NEW3 ON WHEAT GENOME® =

Background

The UK i itted to more =g but this vision is facing an ever expanding
range of emironmentsl, energy and climate change challenges. Whest is grown on & larger area and is more
valusble than any other arable crop in the UK. Established in 2003, the Wheat Genetic it Network

site guide

The site is grouped into the
following four sections:

ABOUT - for  general
information  sbout  WGIN,
including news items and
o X

INFORMATION - for more
detsiled  information  about
WGIN, including regorts and
information fools.

[WGIN) srose directly from a reslisation in the early 2000s that cver the preceding fwo decades there had bean
a widening disconnection between commercisl

plant breeding activities and publicly funded plant WGIN in the wider context

and crop research. The overall aim of WGIN is to
generate pre-breeding materisl carmying novel ==

traits for the UK breeding companies and to T o, g X

defiver sccessible technologies, thereby ensuring L 1 won
the means are svailable to produce new. -'-

improved verieties. An integrated scientific “cora’ soacrin | [P wemone | g ook | e
which combines underpinning werk on molecuisr i - —

markers, genetic and genonmic researnch, togethar g

with novel trait identification. are being pursued to e

achieve this geal. The predicted wider impacts of
the project can be viewed in the impact networks
which were developed for each of the scientific
objectives.

~—
ERVROSMENTAL MM BN
ZPOLICY TS

=xxet WK bred variety achieves new world wheat record ===

RECENT UPDATES
OLD Site - The old site is still available hare.

RESOURCES - for
i and
research related tools
STAKEHOLDERS - for
infarmaticn an the
Stakeholders Farum

Plesse use ow inieractive
dropdown menus, the side
manus. or the link tracker io
navigate the site.

—see site-map for overview

-'BSPB

promating innovetian

Disclaimer: The site and all imsges provided on the WGIN website are @ 2008 Rothamsted Research unless otherwise indicated. No image may

be copied, reproduced, used or distributed without the permission of the copyright cwner.

In all work which uses the DH Avalon x Cadenza population the following text must be cited: The populstion of doubled-hapisid (DM}
individuals, derived from F1 progeny of a cross between cvs Avslon and Cadenza, was developed by Clare Ellerbrook, Liz Sayers snd the Iste
Tony Worland (John Innes Centre), as part of a Defra funded project led by ADAS. The parents were originally chosan (to contrast for canopy

architecture traits) by Steve Parker (CSL). Tony Worland and Darren Lovell (Rothamsted Research).

This Page Was Lest Edl

Sponsored by: Defra (LK) &
Hosted by: Rothamsted Research 7
Maintained by: Suzanne Thruzsel The University of
Edited by: Kim Hammond-Hosack ]

Designed by: Fiame Carion

2

\

v n
Nottin gham John Innes Centre d

ROTHAMSTED
RESEARCH
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Wheat Genetic Improvement Network

Targeted Tralts

Resistance to cereal aphids
Nitrogen Use Efficiency

Improvements of water use efficiency and drought
tolerance

Resistance to Take-all and related reduction in
/noculum build-up

Introgression of extreme resistance to Septoria
Tritici from closely related species
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Ollseed Rape Genetic Improvement Network

home | site map | contact us

%, brassica.info

O — GG I N

OREGIN

INFORMATION RESOURCE STAKEHOLDER

HOME =

Defra Oiseeo RarE GeneTic ImProvemenT NeTwork

Welcome to OREGIN

Providing a pre-breeding pipeline, to integrate sustainability traits into Oilseed
Rape cultivars

The Oilseed Rape Genefic Improvement Network (OREGIN) has been g

successful in achieving initial objectives of providing a focus for the UK Oilseed
Rape genefic improvement R&D and stakeholder communities, and a
mechanism for prieritising research reguirements. The principal activities of
the OREGIN project are the generation, gathering, collation and
dissemination of information and genetic resources for the benefit of the
stakeholders. Ongeing discussions amongst the R&D and breeder
communities have identified the highest priority requirements in the context of
Defra strategic objectives. It is recognised that other frait areas such as pest
resistance may be of increasing commercial priority and affect the long-term
sustainability of the crop. The components of the OREGIN pre-breeding
platform will also provide a foundation for and contribute significantly to other
projects of relevance to the overall objectives of achieving improvements in
sustainability through crop genetic improvement.

This new site has been divided into the following four sections:

= About - "What is OREGIN?", project outline, news, contact details and information on the other Defra
crop genetic improvement networks

* Information - Reports, databases, protocols, general information about Qilseed Rape

* Resources - Genetic diversity for plants and pathogens, experimental materials

= Stakeholders - Who are the OREGIN stakeholders, details of future and past meetings

site guide

The site is grouped into the
following four sections:

ABOUT - for general
information about OREGIN,
including news items and
contacts.

INFORMATION - for more
detailed information about
OREGIN, including reporis
and information tools.
RESOURCES - for
experimental resources and
research related tools
STAKEHOLDERS - for
information on the
Stakeholders Forum

Please use our interactive
dropdown menus to
navigate the site.

--see site-map for overview

Google Search

© www @ sITE

3,314 VYisitors

map archived annually,
for previous maps click here

Sponsored by: Defra (UK) &
Hosted by: Rothamsted Research &
Maintained by: Pierre Carion . .

Edited by: Graham King
John Innes Centre Wa
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Ollseed Rape Genetic Improvement Network

Current Areas of Research on OSR

Understanding factors affecting seed size and its
effect on yield and quality

Development of oil types for use in the lubricants
inaustry

Effect of short rotations on soil dwelling pathogens

Improving the harvest index by manipulation of
crop canopy architecture

Improving Nitrogen use efficiency by better
understanding of traits involved and selection of

Iimproved varieties. sAﬂ’fEN
~UNION



Vegetable Genetic Improvement Network

WARWICK

Vegetable Genetic Improvement Network

About us

VeGIN - who are we?

News and Events
Glossary of terms

What is Genetic
Improvement?

Brassica

Lettuce

Carrot

Onion

Outputs
Downloads

Links
Stakeholders
VeGIN Intranet @

Welcome to VeGIN

An interactive network of researchers and industry leaders, who work together to
promote market delivery of improved vegetable varieties using sustainable production

systems.

VeGIN's sector focused research

Text only

The major UK vegetable crops; Brassica, Lettuce, Carrot and Onion all make an

important contribution to a healthy UK diet and our "5-a-day”

Please select a vegetable crop type:
Gl T W

Brassica

+ Join VeGIN
+ Where are we?

+ Who are we?

Carrot

Onion

Search VeGIN

News and Events

Mon 29 Oct '12
Lettuce diversity set
images now on-line

Fri 13 Jul '12
Warwick Crop Centre Open
Afternoon 19th September

2012

Fri 04 May "12
Food security: The value of
vegetables 11th July 12

Useful Links

Defra
Warwick Crop Centre
Warwick Genetic Resources
Unit

Anl-'-na
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ulse Genetic Improvement Network

PULSE CROP GENETIC IMPROVEMENT NETWORK (PCGIN)

The Pulse Crop Cenetic Improvemant Network (POCIN) is 2 platform that serves the process of legume
crop improvement in the UK.

It establishes the route by which scientific rasources, results and knowladge are deliverad to breedars,
producers and end users, providing a link batween thesa groups and the research base to achieve
zddad value for pulse crops. It provides rezources, expartise and understanding that are drawn upon
by both public and commercizl sactors in breeding, analysiz, and in tha definition and improvement of
product quality relating to both commercial znd public goods.

It promates znd executes the translation of genemic research tools to crop improvement, consistent
‘with both the neads of UK industry, and Defrz objectives relating to sustainzble agricultura.
Furthermare, it providas links with, and imvolvement in, Evropean pulse crop research programmes.

Pea genetic map
The following links will direct you to several diffarent varsions of the pea genatic map:

1. The classical genatic map of pea

2. The JI2E1 x JI39% Recombinant Inbred Population Map
3. Tha JIC Recombinant inbred maps at LIS

4. The Lagumne Information System (LIS)

Popular Articles
+ Paas are good - What is the UK's national bl
Lezn bean machines
- Enginesred Pea Seeds Protect against Parasites
Proteins from garden pea may help fight high blood pressure and kidney diseaze
+ Sowing 2 future for peas
- Roguette splits open pea cells for new insoluble fibre
+ Lequme Statistics
Sowing a future for peas
- MIAR scientists research Faba bean, an under crop
Why Peas are top of the crops
+ Paas be with you

Related Projects

- GDiPS
+ ProtYield
= Project description
= Project introductory powerpaint [powerpoint show]

. GreenPig
= www.bpex org.uk /KTRandD ResearchAndDevelopment /GraenFig.aspx
= wnws.thepigsite com, vs 13835 in-hot-pursuit-of-th green-pig
+ Bruchid
= v f dian.com /home arable /zrable-news /bruchid-beatles-thriving-in-hot-

weather /33085 article
= v fwi.co.uk /Articles (2008/04/26 /1 10257 /PGRO-field-results-make-controlling-the-

bruchid-beetie.htm

JOHN ININES CENTRE, NORWICH RESEARCH FARK, COLNEY, NORWICH, NRA. TUH, UK ~ EMAIL: CLAIRE DOMONEYSIIC AC. UK

John Innes Centre

NIAB

EuEvanoL

B ABERYSTWYTH

>
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Hybridisation as a Plant Breeding Tool

Hybrid — Any offspring resulting from the mating of two
genetically distinct individuals

Animal Hybrids eg: Female horse x Male donkey = Mule
Plant Hybrids eg: Rye x Wheat = Triticale

Key Advantages

Allows development of ‘new’ species with benefits of both parents
eg vyield of wheat + stress tolerance of rye = Triticale

F1 (15t Generation) displays hybrid vigour (heterosis)
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What is Hybrid Wheat?

Hybrid wheat (HW) is produced by the controlled
crossing of 2 parent lines of conventional wheat

One of these ‘parents’ must be male-sterile (ie. it must not produce viable
pollen), it is this “female” parent that will be pollinated by the other, "male”
parent.

The F1 seed harvested from the female parent of this cross is Hybrid Wheat
seed.

The hybrid accumulates the genetic information from its 2 parents, getting
some beneficial traits from both and expresses hybrid vigour (heterosis).

This hybrid vigour leads to more vigorous growth, greater tolerance to

stress, higher yields and improved quality compared to the individual SAA‘I'EN
parents. ZUNION



Hybridisation Technigues

In conventional breeding,
hybridisation of individual plants is
made by hand (emasculation, then
transfer of pollen from another
wheat plant).

For larger scale seed production,
the source of the male sterility
must be either genetic or
chemically-induced.

The main limitation on the large
scale commercialisation of HW,
since it’'s introduction in the
1930’s, has been the lack of a
reliable, affordable hybridising
system.




Genetic Sterility

In the past, Cytoplasmic Male Sterility (CMS), has been used for
commercial production in the USA, SA and Australia, but with limited success.

This technique is widely used, however, in species like oilseed rape, rye and
barley.

To allow the F1 generation to successfully produce grain the male sterility
must be ‘restored’

Restoring fertility in CMS wheat is not easy; reliable restorer genes are
difficult to find in the species, or those closely related.

The CMS system takes a lot of time to develop; during that time the
performance of new conventional varieties is increasing, quickly erasing the
benefit of the heterosis.

Work by Saaten-Union on an effective wheat CMS system is ongoing Wﬁ"
should be available within 7 years. Z~UNION



Chemically Induced Sterility

Chemically induced sterility makes use of the pollen-inhibiting
property of some Plant Growth Regulator type chemicals, called
Chemical Hybridising Agents (CHA’S)

-1 When applied at the appropriate
timing and at the optimum rate, the
CHA will prevent pollen grains from
forming so allowing a ‘female’
parent to be created from any
conventional wheat variety.

1 Use of this technique allows many
potential hybrid parent combinations
to be tested each season and large
scale seed production to be carried
out.
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Commercial Hybrid Seed Production

* In the past, failure to fully commercialise listed hybrid wheat
varieties has been largely due to the lack of reliable and economic
seed production systems.

» Development by Saaten-Union of
CROISOR®, a highly effective
CHA, has allowed many of these
production difficulties to be
overcome.

« CROISOR® is currently fully
approved for use in France with
registration in other European
countries likely in the next 2
years.
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Commercial Hybrid Seed Production

October April-May June At’/gé
Sowing

«Male» Piko FI/kO

«Femalex» MH 9816

«Female» MH 9816

«Male Piko Piko S A’Kﬁu
ZUNION




Commercial Hybrid Seed Production




Commercial Hybrid Seed Production
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Commercial Hybrid Seed Production

October A r//-Ma June August
Sowing P y HL&

«Male» Piko F’I/kO
«Female» MH 9816 S
«Female» MH 9816 wfiichr?:u?ap]&?i;

«Male» Piko Piko SA’KﬁN
ZUNION




Ccommercial Hybrid Seed Production

At a critical point in it's development during spring the “female” parent is
sprayed with the CHA. The flowers of treated plants become male-sterile.




Ccommercial Hybrid Seed Production

» Prior to ear emergence,
pollen proof cages are
erected in the ‘female’
strips to check the
effectiveness of the CHA.

» >59% grain set (due to self-
fertilisation) within the
cage leads to rejection of
the seed crop.
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Commercial Hybrid Seed Production

r A r//-M n A
Qiaher Arrigy e >

«Male» Piko
«Female» MH 9816 el HYMACK
«Male» Piko @
«Female» MH 9816 w?ir:u?i]é?iZn HYMACK
«Male» ' ' < A’Kﬁﬂ

~ZUNION



Ccommercial Hybrid Seed Production

The F1 seed is harvested from the ‘female’ parent and is used as the hybrid
variety. Seed from the ‘male’ parent is disposed of as feed.

SAATEN
ZUNION



Hybrids Produce More Biomass Than Their Parents

B Root biomass B Shoot biomass

(at tillering) (at tillering)
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Increased Root Biomass UK Harvest 2012

gonventional
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Higher Tillering Capacity

Average Tiller Numbers of Hystar in West of France
12

10
9{1
717

No. tillers/plant
o
&)
I—h

Hystar 75 Hystar 110 Hystar 150 Controls

Seed Rate (% of Controls) //fr
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Tillering Capacity UK Harvest 2012

Hybnd Conventional
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Improved Thousand Grain Weight

Thousand Grain Weight (g)

| After EX OURY INRA

PARENTS

HYBRIDS

il i i i i i
U U U U U

U
16000 18000 20000 22000 24000 26000 28P00

Number of grains/ m?
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Improved Specific Weight UK Harvest 2012

Convention




Improved Drought Tolerance

Conventional ;;SMUNION




Grower Advantages From Hybrid Wheat

The additional vigour of a hybrid variety brings several benefits to
growers:

Improved yield — up to 15%, over the
average of its parents, and often more
in stressful conditions.

Increased consistency — both from one
season to the next and across a range
of soil types and climatic conditions.

Improved grain quality — higher TGW
and improved protein content.

Better utilisation of available nutrients

. %
and moisture. SAATEN

~ZUNION



Current Commercial Situation In Europe




Current Commercial Situation In UK & lreland




The Future For Hybrid Wheat

 Around 2,000 experimental crosses
created every year at sites in France
and Germany.

« Key selection criteria is the ease and
quality of seed production.

« Varieties being selected and tested
in the key wheat producing
countries of Europe.

* On-going development of seed
production expertise outside France.

« Trial scale seed production likely in
the UK within 2 years.

P
SAATEN
ZUNION



Thank-you for
your attention.

®  www.HybridWheat.net
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