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Wheat Reduced height-1 (Rht-1) Dwarfing Genes
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Adverse Pleiotropic Effects are Associated with
Rht-1 Dwarfing Alleles
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Rht-1 semi-dwarfing alleles reduce stem elongation and RESEARCH

increase grain yield

Adverse pleiotropic effects....
Fertility defects
Reduced seedling vigour -

Reduced grain size .
Rht-1  Rht-D1b Reduced PHS resistance
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Rht-1 Dwarfing Genes Block GA-Responsive Growth \D
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Novel Rht-1 Alleles Identified by TILLING
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Rht-Alb Rht-D1f Rht-D1e



Assessment of Novel Wheat Dwarfing Alleles for Effects on
Height, Yield and Other Traits
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Extending our Range of Rht-1 Alleles.
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Rht-B1c suppressor screen
RHT-B1C RHT-B1C.1 Intragenic Rht-B1c Suppressor mutations
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Rht-A1 and D1 Alleles

Chandler and Harding (2013)
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Rht-A1b and Rht-D1f Suppressor Screen (2017)
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Rht-D1f Suppressor Screen (2017)
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212 Rht-D1f M2 plants were analysed

Identification of Intragenic Rht-D1 mutations
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Rht-A1b and Rht-D1e Suppressor Mutants
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Rht-A1b M3S Lines Rht-D1e M3S Lines

Cadenza

41 Potential Novel Rht-1 Dwarfing Alleles
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Characterisation of Rht-A1b and Rht-D1f Suppressor Lines
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Stature and Yield

Grain Size

Seedling Vigour

Rht-D1b



Acknowledgements @

ROTHAMSTED
People: Funding: RESEARCH
Andy Phillips Zoe Wilson (UoN)

Peter Hedden

Megan Rafter - BSRC
Jackie Freeman § y‘é d

. % 20 Years of Pioneerin
Alison HUttly Hs Great British BIOSCIean
Matt Campbell @ p
George Lund 7
Archana Patil DFW Sy ngenta
Josh Ham
Chen Liang

Cuneyt Ucarli

Greenhouse, CE, Farm,
Wheat Transformation and
VCU Staff at Rothamsted



Target Pathways for Manipulation of Architecture

and Stress Responses
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Rht-A1b and Rht-D1f Suppressor Mutations
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Rht-D1f Suppressor Lines Display Differences in
Leaf Sheath Elongation
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Leaf sheath elongation is sensitive to GA
Rht-DIf ~ Rht-1 Rht-1/AGA, 6 -
5.5 - a

Leaf sheath elongation (cm)
w »
w (051 D w (9]
|
1
|
1

N
"

lllE

Oc,\xwwu%b’\%q\p,\;\,g\'p&@
X

< Rht-D1f suppressors &




DELLA Mutations Which Prevent GID1 Binding Cause a
GA-Insensitive Dwarf Phenotype

ROTHAMSTED
RESEARCH

Murase et al. Nature 2008

SLR1  AAGEEEDVDELLAALGYKVRSSDMADVAQKLEQLEMAMGMGGVSAPGAADDGFVSHLATDTVHYNPSDLSSWVESMLSELN 111
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Novel Brassinosteroid (BR) Dwarfing Genes as Alternatives
for Improving Wheat Architecture.
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Hvbril (uzul) mutations are

used widely in barley breedin _
y y J Osbril mutations can increase yield

potential in rice

H930-36 wzul.c UZ)!(JT.C uzuil.b
uzutl.b

Morinaka et al. 2006

Dockter et al. 2014



The tabril Triple Mutant has a Severe Dwarf Phenotype \D
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Current Status of all Architecture Target Genes
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Pathway |Gene Trait Ii\:::::;?en; 1st cross | 2nd cross l::gr::: Pr:::- Back-cross| Field trial
BR__[BRI1 Stature P e | soR
BR BZR1 Stature
BR CPD Stature
CK CKX2 Grain number
GA GAlox1l Grain size
GA GA200x1 Stature/fertility
GA GA200x2 Stature/fertility
GA GA20x3 Stature/stress
GA GA30x2 Stature
GA GA30x3 Grain size
GA GACPS Stature
GA GID1 Stature
GA Rht-1 GOF Stature
GA Rht-1 LOF Stature
SL D14 Tiller number/stature
SL D3 Tiller number/stature
SL SPL14 GOF Tiller number/stature
SL SPL17 GOF Tiller number/stature
IAA AUX/IAA Male fertility/heat stress
@ JA UAZ Male fertility/heat stress
ET ETR1 Male fertility/heat stress
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The tagid1 Triple Mutant has a Dwarf Phenotype
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Broadbalk: Mean Yields of Wheat Grain
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Introduction of modern dwarf cultivars
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