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Favorable versus unfavorable production systems D

Irrigated - favorable

~60% of total rice area Asia (80 M ha*)
~ 70% of rice production

constant water control

high fertilizer inputs

weed control (by flooding and herbicides)
favorable conditions

Sigrid Heuer

Rainfed — stress prone

~40% of total rice area Asia (60 M ha*)
* ~25% of rice production "Dawe et al 2010

* no or little water control

* low to very low fertilizer inputs

« weed control difficult and labor intensive
Often unfavorable conditions
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Exploring genetic diversity for stress tolerance genes

SNP marker survey
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SUB1A - a single gene confers submergence tolerance
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Wheat diversity panel (Uni Adelaide, Australia) ¢ ‘«““
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A Triticeae panel of 1018 accessions —including ~570 bread wheat accessions

M T. gestivum varieties

M T. aestivum landraces

M Synthetic T. aestivum

W T. turgidum durum

M T. urartu

B 7. monococcum

= T. boeticum

w T. turgidum dicoccum

© T. turgidum dicoccoides
Triticale

NAM population

75 donors x 2 Australian wheat
(Gladius, Scout)

* imported into the UK
* phenotyping for H&D in
India and other places



Designing Future Wheat (DFW):
A multi-institute consortium 2017-2022

N ‘
0 » b
. B .-’ _
: ~' . . 7 ariy .
" \ S N
. ¢ ‘ - o

ROTHAMSTED
RESEARCH

John Innes Cehtre e\ - \
i\ AL (N IAB B
'-'7 4 - .Vé Umvemty of | (_/ ‘,
;f/; ;\ 7 ";_ N s

E Earlham Instltute T

'2 «%‘ BRISTOL



Overcoming the Domestication Bottle Neck -
DFW germplasm pipeline

Wild relatives

Synthetics |
© landraces |

WP3 Topic 1

The germplasm base
provides tools for
mining genetic

diversity
Evolutionary QTL from WISP and for Power_'fuldata
and WP1 and WP2 traits handlingand
. . accessibility
domestication WP4

bottlenecks

WP3 Topic 2

Deployment of
new genes and
alleles through

A4

Current elites -

Pathway to Breeders
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Landraces have valuable genes - but are low yielding

Transfer trait of interest - restore desirable p
(forward genetics, molecular breeding)
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A very long journey to success

1950s: Farmer's submergence tolerant landraces collected, including FR13A

RRI seed bank screened for tolerant varieties

1980s: Breeding for tolerance begins

1993: First high-yielding

submergence tolerant semi-dwarf
2000

1950 2010

1995: SUB1 mapped to Chr. 9; 70% variation in tolerance
Initiation of fine mapping & marker development

2002: Swarna crossed with IR49830-7 (Sub1)

2006: Identification of SUBTA gene conferring submergence tolerance

2006: Swarna-Sub1 developed by marker assisted backcrossing

2008: SUB1A shown to inhibit response to gibberillins

2009: Swarna-Sub1 certified by Indian Government |

ub1 mega varieties released in India, Philippines, Indonesia, Bangladesh J INTERNATIONAL RICE RESEARCH INSTITUTE

Bailey-Serres et al 2010 Rice DOI 10.1007/s12284-010-9048-5

35 years !

We have to do better than that —




Genetic diversity programs for food security

Look into the future & invest in breeding and research toda
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