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Fusarium head BTighnd

FHB, fungal disease , primarily
caused by Fusarium graminearum

eastern Canada and eastern prairies
Infects around anthesis
overwinters on plant debris

reduces yield and quality,
mycotoxin contamination; DON
(deoxynivalenol) toxin



Effect on brewing?
Gushing



Multiple componfen
control FHB

* breeding for FHB resistance

— no complete resistance available in
germplasm

— QTL analysis- multiple low effect loci

— several types of disease resistance; disease
avolidance (plant archetype);, Type 1-ability to
resist initial infection; Type 2 -ability to stop
fungal spread; Type 3 and 4 -ability to degrade
and tolerate DON.

—environmental and epigenetic effects



* Field testing, spraying or point inoculation of
cereal head.

— cost
— Inconsistent results

 Visual disease does not correlate

with DON levels
* DON tests, ELISA, HPLC, NIR



Objectives?

* Develop an in vitro method to screen
breeding material for FHB resistance

 |dentify and improve our understanding of
resistance mechanisms and potential
susceptibility

 Pyramid multiple disease resistance
mechanisms



Fig. 1. Ground grain assay at room Fig. 2. Ground grain assay at 17°C
temperature
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The sequence of a partial cDNA clone corresponding to an
mRNA induced in leaves of barley (Hordeum vulgare) by infection
with fungal pathogens matched almost perfectly with that of a
¢cDNA clone coding for B-1,3-glucanase isolated from the
scutellum of barley. Western blot analysis of intercellular proteins
from near-isogenic barley lines inoculated with the powdery
mildew fungus (Erysiphe graminis f. sp. hordei) showed a strong
induction of glucanase in all inoculated lines but was most

Additional keyword: disease resistance.

pronounced in two resistant lines. These data were confirmed
by B-1,3-glucanase assays. The barley cDNA was used as a
hybridization probe to detect mRNAs in barley, wheat (Triticum
aestivum), rice (Oryza sativus), and sorghum (Sorghum bicolor),
which are induced by infection with the necrotrophic pathogen
Bipolaris sorokiniana. These results demonstrate that activation
of B-1,3-glucanase genes may be a general response of cereals
to infection by fungal pathogens.
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ALMA funded research with Vern Baron
and triticale for swath grazing, or silage of AAFC Lacombe Research Station

Use and quality of Annual crops including barley



Agronomics
Production

_ _ Studies on management effects (ie rates of
ABC/Rahr/CWB funded project with AAFC, fertilizer,) on malting barley growth, yield and

ARD, GRL and many, many people quality



Nitrogen Use Efficiency

ACIDF, Bio-Innovate project lead by Yadeta Kabeta



ACIDF funded project led by John Screening a Tilling population of
Vidmar, Alberta Innovates BioSolutions Vivar for protein and starch content

Chlorophyll mutant Curly leafed mutant



Marker Assisted
Selection

Jennifer’s group has
developed markers for
the major and minor
QTL’s for scald
resistance from Seebe.
Annually 3000 lines are
pre-screened at the F7
headrow stage for these
markers and selections
are made.

In 2013, Jennifer and
Kequan are continuing
this work to develop
markers for the scald
resistance genes from
Leo (lineage for
TR13612) and Camelot
(parent for Ponoka in
TR13609, TR13610 and
TR13611)




Two-row breeding program

Select high yield-lodging resistance, disease resistance, earliness
Select good quality-NIRS for feed, food and malting quality; working with
Rahr, CMBTC and Canada Malting on wet chemistry of advanced lines;
Improve marker selection working with clusters



2013
FCDC
Two-row
Coop
entries



TR13606

Yield 107% of AC Metcalfe with
similar maturity and anthesis

large kernels, good test weight
and high plump

Resistances: lodging (R); scald
(R); WUE (R); net blotch (net R)
(spot MS); Spot blotch (MS); CRR
(MS); FHB (M); Cover smut (R)
Loose smut (R);

Good silage yield and quality.

Malting quality by NIRS and wet
chemistry on 2011 samples (Rahr):
+ Consistent good quality
high DP and AA,
ST a bit low, FAN fine
good Friability

beta-glucans higher but still
reasonable, turbidity low




TR13607

Yield 107% of AC Metcalfe
with late anthesis but similar
maturity

High kernel and test weights,
and plumps.

Resistances: Lodging (MS),
WUE (R), Scald (R), Net (net
R, Spot ms); Spot (S), CRR
(MS), FHB (M), Smut (cvd R,
loose S)

Good silage and feed quality.

Malt quality by NIRS and wet

chemistry on 2011 samples

(Rahr):
* Poorer quality (to be confirmed)

slightly higher viscosity, slightly
higher beta-glucans low DP,
good AA

variable soluble ST ratio, FAN
okay

slightly lower friability, low
turbidity




TR13608

Yield 109% of AC Metcalfe with
similar maturity and 1 d later
anthesis;

Higher kernel wt and plump with
same test wit.

Resistances: lodge (M), WUE
(M), Scald (MR), Net blotch (Net
MR, spot MS), Splot blotch (R),
CCR (S), FHB (M), Smut (cvd S,
loose S)
High silage yield and quality.
Malt quality by NIRS and wet
chemistry on 2011 samples
(Rahr):

* Intermediate quality

* Viscosity good to slightly
higher, higher beta-glucans

« DP similar to CDC Copeland,
AA good

High solubles with okay S/T
ratio, okay FAN

lower friability, lower turbidity




TR13609

Yield 107% of AC Metcalfe
with later anthesis and
maturity,

higher kernel weight and %
plump, slightly lower Test
wit.

Resistances: lodge (M),
WUE (M), Scald (MS), net
blotch (Net R, spot MS),
Spot blotch (MRMS), CRR
(M), FHB (M), Smut (cvd R,
Loose R).
Okay silage yield and
quality.
Malt quality by NIRS and wet
chemistry on 2011 samples
(Rahr):
* Intermediate quality

viscosity higher, beta-glucan
okay, DP low, AA low

Soluble okay with good S/T
ratio, FAN okay

great friability, very high
turbidity




TR13610

* Yield 107% of AC Metcalfe
with slightly later anthesis
and maturity

* higher kernel wt and %
plump, with similar test wt.

* Resistances lodging (MS),
WUE (S), Scald (MR), Net
blotch (net-R, spot MS), Spot
blotch (M), CCR (MS), FHB
(M), Smut (cvd R, loose S).

« Excellent silage yield but
poorer quality.

* Malt quality by NIRS and wet
chemistry on 2011 samples
(Rahr):

* Intermediate quality
good DP, good AA

Soluble protein okay although
S/T lower, okay FAN

okay friability, low turbidity

good viscosity, beta-glucan
okay



TR13611

Yield 109% of AC Metcalfe,
with slighly later anthesis and
maturity

higher kernel wt and % plump
with similar test weight.

Resistance: lodging (R), WUE
(MR), scald (MR), Net blotch
(net-R, spot MS), spot blotch
(MR), CCR (MR), FHB(MR),
Smut (cvd-R, loose S);

good silage yield but poorer
quality;
Malt quality by NIRS and wet
chemistry on 2011 samples
(Rahr):
* Poorer quality
friability slightly lower, low
turbidity
DP okay, AA okay

soluble protein and S/T ratio
okay, FAN okay

viscosity okay, beta-glucan
variable




TR13612

MAS selected for scald R with
BMBRI funded project

Yield 105% of AC Metcalfe, with
later anthesis and similar
maturity

higher kernel wt and % plump
with similar test wt.

Resistances: lodge (S), WUE
(MR), Scald (R), Net blotch (Net-
R, spot-S), spot blotch (S), CRR
(S), FHB (MR), Smut (cvd-R,
loose-S),

Poor silage yield but good
qguality.
Malt quality by NIRS and wet
chemistry on 2011 samples
(Rahr):
* poorer quality (to be confirmed)
viscosity okay, BG variable,

DP okay, AA low

Soluble protein okay but S/T ratio
lower, FAN slightly low

friability okay, turbidity low




Conclusion

One never really knows,

Imagine Gadsby, at 105% of
AC Metcalfe in Coops, and
now at 112% in the Alberta
regional variety trials

Sometimes things turn out
better than expected, and
sometimes not

Plant breeding is all about
hope and expectation,
looking for better
combinations with better
tools
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