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 Canada produces about 4% of the global wheat
supply

 Canada accounts for about 15% of global wheat
trade

 Canada produces about 12% (4.5mmt) of the global
durum wheat supply (37.1mmt)

 Canada accounts for about 52% of global durum
wheat trade.



» Wheat sales contribute $5.5 billion annually to
Canadian economy

* Value-added processing contributes another $7.5
billion

 Over 95% of Canadian wheat production is in
Western Canada

* Wheat (incl. durum) represents about ~40% of field
crop production in western Canada
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Source: www.businessinsider.com



« Grain Yield, Yield, Yield, Yield
* Yield protection: diseases, insects, weather
* Reduced input costs: NUE, WUE

* Delivery opportunities for grain

* Profitable prices



Lower Price, Price, Price

Grist that meets their processing specifications
Consistency

Uniformity



Wholesome

Nutritious

Safe

Long storage in-home
Minimal cooking effort and
time

Price???? Yes, But

Pay 1.6 to 4 times higher for
Gluten Freee
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Hardness | Quantity | Quality

blending, bread, CWRS 13.5,

noodles hard high strong CWHW 13.5

CWRS 12.5,

bread, noodles hard medium strong CWHW 12.5

CWRS 11.5,

bread, noodles hard medium | medium CWHW 11.5
French, Brazilian,

Arabic breads, CWRW,
steamed buns, medium | medium | medium CPS red,
chapaties, "filler" CPS_white

wheat
frozen dough,
"carrier" hard medim |extra strong CWES
confectionary soft low weak CWSWS
pasta, hard medium strong CWAD




anada Prairie Canada

yring_red 2% Eastern Red
B inter 4% -
» ~ Canada

Other minor
classes <3% ‘/ Western Amber

Canada — y

Western Red
Winter 4%

Durum 23%

N Canada
Minor classes: Western Red

Canada Western Hard White Spring 64%
Canada Prairie Spring_white
Canada Western Soft White Spring
Canada Western Extra Strong
Canada Western General Purpose

Wheat marketing classes based
on end-use quality criteria



Superior grain yield
Appropriate maturity
Lodging resistance
Shorter straw
Higher test weight

Preharvest sprouting
resistance




Major Fungal Diseases
+ Leaf Rust

Stem Rust
Stripe Rust - new

Fusarium Head Blight

Common Bunt

Loose Smut

Leaf spotting complex




« Wheat Midge - anti-feeding
resistance in wheat

» Sawfly — Problem mostly in southern
SK and AB; resistance is stem
solidness







10-14 days to
reach 3 instar

e cyle of Orange Wheat Blossom Midge
[Sitodiplosis mosellana Géhin]

e S Cocoons can

Egg laying just after ¥ =5 S D0NS
spike emergence and / 845 . survive in
until beginning of Adults emerge from pupae [ soil

flowering (mid June through July) Rt 15



Selection targeted to meet
market Class
specifications

Milling properties, kernel
hardness

Protein quantity and
quality (gluten strength)

End-product performance

Enzymes: AA, PPO,
protease

Work needed for nutritional
aspects




Agriculture and Agri-Food Canada’s
Wheat Breeding Sites in Canada

Wheat Growing Area
Northern Production B Durum Growing Area

Area - Early Maturity,

Grade Protection Western Prairies -

Drought + Disease Resistance,
\ Midge + Sawfly Resistance

®, Beaverlodge

Eastern Prairies -
Disease + Midge Resistance  charlottetown

/ .

Saskatoon

Lethbridge ‘q
CWRW, CWSWS, Winnipeg
CPS ) k. = Ottawa
Swift Current CWRS, CRSR. CERS ™
CWRS, CWHW, CWHWS ")
CWAD, CPSR Eastern Canada -

Disease Resistance



Network of sites: 14 located in major agroecological
areas

Disease nurseries: all major diseases
Insect nurseries: midge and sawfly
Quality: Central Quality Lab
Conventional Breeding methods

Acceleration of Generation Advancement
— Winter nurseries
— Doubled Haploidy

Biotechnology: Marker Assisted Breeding



 Nursery seeder — 2,000
plots/day

« Computerization —Contra-
season nurseries

« Well trained staff, most with
post secondary degree
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Germplasm

v

Ideotype Identified? =

v

YES Hybridize + Evaluate + Select —— <«—

> National Evaluation

v

Meritorious Type

v

Commercial Production

NO




Cross: P1/P2or P1/P2//P3 or P1/P2//P3/P4  Doubled Haploid

F1,F3, F5, F7
inbred, select,
multiply contra
season

\ 4

/

F1

F2 DH1 confined

F4 ’ F6, F8 diseases, DHZ2 unconfined diseases

agronomics, quality DH3 select multiply
contra season

DH4 diseases, agronomics
quality
FO - Atest Atest

F10 - B test B test

R@M Breeder Seed

F11 or DH 1yr 1styr initiate Pre-breeder seed
F12 or DH 2yr 2" yr Pre-breeder seed
F13 or DH 3yr 3" yr Breeder seed R

Breeder seed

Select @

Foundation @

Registered

 Certified (commercial)

9to 10 years 8 to 9 years

3 years


http://mbwinnr2/breeding/breeding/breederseed.htm
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Market Year of

Class Name Release Breeding Institution DNA marker for gene and trait
AFC, Swift Current &

CWRS Lillian 2003 innipeg Gpc-B1/Yr36, protein

CWRS Somerset 2004 |AAFC, Winnipeg Gpc-B1, protein

CWRS Goodeve 2007 AAFC, Swift Current  [Sm1, midge resistance

CWES Burnside 2004 |AAFC, Winnipeg Gpc-B1, protein

CWES | Glencross 2008 |AAFC, Winnipeg Gpc-B1, and Sm1

CWAD Brigade 2008 |AAFC, Swift Current  |Cdu1, cadmium uptake

CWAD Verona 2008 |CDC University of Sask ScOpc20, Usw15, cadmium uptake

CWAD DT833 2013  AAFC, Swift Current  |Sm1, midge resistance
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* Who are the players?
« Why?



 Under authority of the Canada Seeds Act varieties are
registered by CFIA

« Each Crop is in one of Three Parts or Tiers

 Value Chain for a crop decides on the placement of a crop in
Part or Tier

 CFIA authorizes recommending committees to establish
science hased criteria to determine suitability to be

registered

http://lwww.inspection.gc.calplants/variety-registration/registration-
procedures/recommending-committees/eng/1359958262947/1359958370983

Source: B. Lemon



http://www.inspection.gc.ca/plants/variety-registration/registration-procedures/recommending-committees/eng/1359958262947/1359958370983
http://www.inspection.gc.ca/plants/variety-registration/registration-procedures/recommending-committees/eng/1359958262947/1359958370983
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* The current Variety Registration System consists of three
regulatory tiers of varying registration requirements (Part |, II, lll of
Schedule lll):

» Part | crops: Requires pre-registration testing with official

oversight and merit assessment to ensure that varieties meet
minimum standards. Recommending committee recommendation
is required. E.g. Wheat and Canola

» Part Il crops: Requires pre-registration testing with official
oversight only. Recommending committee recommendation is not
required only to verify testing has been done.

* Part lll crops: Requires basic registration requirements. Application
is direct to CFIA-VRO. No involvement of a Recommending
Committee

25 Source: B. Lemon




 Wheat is in Part 1/ Tier 1

* Requires pre-registration testing with official
oversight and merit assessment to ensure that
varieties meet minimum standards.

Recommending committee recommendation is
required.

» CFIA registers : spring wheat, winter wheat, durum
wheat

* Does not assign market —class



Merit for Wheat is L L
~Grain Classificatio n?-éystem - o=
* For western wheat varieties, the Recommending Committee is
the “Prairie Recommending Committee Wheat Rye and Triticale”
(PRCWRT) chose to have merit linked to the Western Grain
Classification System: a variety is tested specifically for the
grain class which it is eligible for as set out in the Canada
Grains Regulations

— Variety testing system organized by growing zone and grain
classification (e.g. CWRS)

* Value for Cultivation and Value for Use linked as a consequence

of the “Garnet” wheat issue. See:
http://www.mhs.mb.ca/docs/mb history/19/garnetwheat.shtml

ed to Cahada’é.

27 Source: B. Lemon


http://www.mhs.mb.ca/docs/mb_history/19/garnetwheat.shtml
http://www.mhs.mb.ca/docs/mb_history/19/garnetwheat.shtml

Recommendlng Com}mTttee
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Science Based:

o Establishes testing parameters for evaluation trials
— Location of trials
— Number of site years of data for review
— Replication, scientific data collection and publication
— Naming check varieties

« Each Evaluation Team determines merit criteria and
evaluates trial data against these criteria

 Full committee provides recommendation to CFIA-
Variety Registration Office



Recommendlng Com}mTttee
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« Recommendation is to register the candidate
cultivar as a variety in a specific Market-Class of
wheat

» [f the candidate does not meet the merit criteria for
the specific class it will fail and not be eligible for
any other class

— Objective is to protect the integrity of the market-
class

* Class distinctions and standards determined by the
Canadian Grain Commission



Under authority of the Canada Grains Act:

Establishes market-classes and grades

Establishes and maintains a Variety Eligibility list
for each wheat class
Has the authority to NOT accept a variety into a

wheat class
— would only be eligible for a grade of Canada Feed
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 CFIA - Variety Registration Office

— Value Chain for a crop decides on the placement of a
crop in Part or Tier

— Recommending Committees

— Prairie Recommending Committee - WRT
« Agronomy Expert Team
+ Disease Expert Team
* Quality Expert Team

 Canadian Grain Commission
— Establishes market classes and standards of eligibility



For 2011 (last available)
CWRS: 77% AAFC

CWAD: 95% SPARC, AAFC
CWHW: 100% CRC, AAFC

CPSR: 55% SPARC, AAFC
44% Syngenta

CWSWS: 100% LRC, AAFC

CWRW: 57% CDC (program closed)
43% LRC, AAFC
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PUblIC breeding is about 60.% publlcally

T funded

 Public plant breeding isn’t fully publicly funded

— >40% of funding provided through contract with industry
funding partners: Western Grains Research Foundation
(WGRF)

— Trait improvement effort reflective of industry funding
partner: breeding objectives stated in contract (i.e. Grain
Yield; Fusarium head blight)

* National Wheat Improvement Program:
— $25.2m over 5 yrs: 12.7 industry + 12.5 Gov't

* Industry is producers! PR D




Total investment approxirﬁately $30 Mlyear
Western Grains Research Foundation

 $5 M Breeding + upstream research funding
AAFC ~ $14 M
NRC ~ $13 M
Universities ~ $2 M
Other industry groups ~ $1m ...expected to increase
Gov’t funding is 0.32% of gross value of wheat
Levy funding is 0.12% of gross value of wheat
Private Breeding is 0.02% of gross value of wheat



Relative Yield (LSM)
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Rates of gene;tlc ylp‘g galn of CWRS
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* Prior to 1991 yields of CWRS rose at a rate of about
0.33% per year;

* From the early 1990’s to 2013, yields of CWRS rose
by about 0.7% per year;

 Attributable to:

— Doubled size of breeding programs

— Incremental funding: producer levy, royalties, seed
companies

— New tools

 WGRF: annual return on investment 36% for all
wheat (Gray 2012)

Source: Thomas et al. 2013 CJPS



« Comparison to 26 international published studies,
» all slopes adjusted to a common benchmark where
mean yield=100%.

* Current rates in western Canada (about 0.67% per
year) were comparable with a world average
estimated to be about 0.62% per year.

Source: Thomas et al. 2013 CJPS



Yield (kg/ha)
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Prairie province spring wheat and canola yield, 1981/82 - 2012/13

y =26.284x + 1825.4

y =21.208x + 1081.9

= PP Wheat Yield
=== PP Canola Yield
Linear (PP Wheat Yield)
Linear (PP Canola Yield)

T Ke/M Bu/ac
a — . . .
wheat canola For this time period (1981/82 - 2012/13):
1500000 175 198 Spring wheat yields increased at a rate of 26.3 kg/ha (0.39 bu/ac) per year.
1500 22 57 Canolayields increased at a rate of 21.2 kg/ha (0.38 bu/ac) per year.
T 2000 30 36
2500 37 45
3000 45 54
3500 52 62
4000 59 71
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Changes to Genetic Erﬁrancement Activities:

A
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. Federal Budget 2012 (reduction in capacity)
« Canadian Wheat Board (loss of market intelligence)
 Canadian Grain Commission (loss of cereal chemistry
expertise)
* Rejuvenation SPARC:
— New Greenhouse
— New greenhouse cooling system and emergency power
— Retrofit in design stage
« Canadian Wheat Alliance: AAFC, NRC, U of S, Prov SK
* National Wheat Improvement Program
+ Establishment of Provincial Wheat Commissions
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« AAFC wheat cultivars have met consumer
preferences for safe and nutritious food, met
processor specifications, and performed in the
“field”

* Cultivars are registered to have Value for
Cultivation (Canada Seeds Act) and Value for Use
(Canada Grains Act)

» Concurrent assessment increases efficiency and
reduces business risk

* Public investment in wheat breeding has very high
rates of return on investment



