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Genetic improvement

<« Based on utilising variation

<« Conventional breeding
natural or induced variation
in “crossable” gene pool

<« Breeders select for new
genetic combinations

< New sources of variation

< Wide crosses
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Strampelli - Breeding targets and novel
genetic sources

* Rust resistance — Rieti (land race)
 Early maturity— Akakomugi (Japanese land race)

* Lodging resistance — short straw — Akakomugi
(Japanese land race)




Strampelli - Breeding targets and novel
genetic sources

e Rust resistance — Rieti

Defect (land race)

elimination

- e Early maturity—
Akakomugi (Japanese
land race) — escape
summer drought

Physiological — . Lodging resistance — short
breeding straw — Akakomugi

(Japanese land race) —

increased harvest index




Drought and heading time

Impact on vield
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PHYSIOLOGICAL BREEDING PIPELINE

EVALUATION OF

CROP DESIGN GENETIC GAINS

CROSSING &
GENETIC ANALYSIS SELECTION

GENETIC RESOURCES PHENOTYPING

————

' ' Radiation-use
efficiency

\ [ ik
\ £,

Photoprotection

Partitioning Light Wt

interception
Water use
Determine * landraces * High through-put | * Genetic complexity * Strategic crosses For example, through
traits/genes . Wi : remote sensing o (71 idontifinat: ‘ International Wheat
for adaptation W.||d r.elatwes * orecisor QTL identification (Spehlg?lto {)yepslh g/rogeny improvement Network
* Elite lines ohenotyping * MAS assay developed molecular tools
— INFORMATICS ——

Database that integrates (phenomic and genomic) research, breeding and international trial data

Reynolds and Langridge TIPS 2016



B-tolerance QTL cloning

Wheat
Barley Tolerance source:
Tolerance source: Halberd, G61450
Sahara 3771, CM72 and others
2H 3H 4H 6H 7BL 4AL
Jefferies et al., 1999, TAG Jefferies et al., 2000, TAG
Sutton et al. 2007, Science Schnurbusch et al. 2007. TAG

Schnurbusch et al. 2010, Plant Physiol. Schnurbusch et al. 2008. Genome



Reduced tissue B
combination of

transport processes Allelic variation in wheat
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Sutton et al, TIPS, 2011



Origins of Boron tolerance in wheat
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Breeding ideotypes

GIluA3
Lr37/Yr17/

Sr38

I Rinnl

I I Bol

B L26/ve1s

l Rht2 l PinA/B ILr34/Yr18
l GluD1 I Lr24/Sr24 I Sr30
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. WYALKATCHEM . STYLET Source: H Kuchel & K Chalmers




The strategy

STYLET Vi R3
\ \ MAS \
MAS
Ri MAS
MASter plan F1s — Selected F1s —— DHs
5000 100 3000
MAS
STYLET*ANNUELLO

WYALKATCHEM R2 Source: Haydn Kuchel



Nazareno Strampelli,
the ‘Prophet’ of the green
revolution.

« Application of Mendel’s
genetics to wheat breeding

« Use of diverse genetic
resources

<% Defect elimination

« Physiological breeding
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