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The crop: Durum wheat

* Itisthe 10" most important crop in the World

+ 16 million hectares (70% rainfed) e [ [ e e
* 40 million tons IR T

West/Central Asia drylands - rainfed 4,360,000 8,544,000 109,439,692

North Africa drylands - rainfed 2,500,000 5,000,00 26,763,737

e The program targets 8.5 MV ha of cultivation High-cold drylands - rainfed 700,000 2,200,00 27,711,223
. . . South Asia drylands - limited irrigation 600,000 2,100,000 1,020,455,478

* 150 va rletles across 23 cou ntrles East Africa drylands - rainfed 220,000 550,000 96,670,257

* |tisa staple and a cash cr op West Africa savannas - irrigated 110,000 1,500,000 40,369,022

8,490,000 19,894,000 1,321,409,409
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Mediterranean seasonal variation is the norm
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Mediterranean seasonal variation is the norm

April 2020 April 2018

Avg. 1 t ha? vg. 4 t ha?
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Simulate it with across environment testing MET
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Bassi and Sanchez-Garcia 2017. Crop Science, Doi: 10.2135/cropsci2016.11.0916
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Managing GxY with GxE: Stability

Grain yield (ratio to max)
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Managing GxY with GxE: Stability

Grain yield (ratio to max)

Crop
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Managing GxY with GxE: Stability

Grain yield (ratio to max)
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* Genetic gain for stability is possible!
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Where to find adaptation: genebank

e Itisa “biblical” crop

* Emmer was domesticated

over 10,000 years ago iz £ L Ta
* Probably 2 times: Levantine -

and Ethiopia 4 | s
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Define climate boundaries Revise climatic boundaries

based on “biology” )
Machine learning loop to find
“unsuspected” trends
Run genomic FIGS model
¢ b
¥ FIGS+ subset 8 g §§ #:  Confirmtrue positive

g  using historical data

*  Machine learning: use genomic predictions to “re-train” the model

icarda.org
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Global Durum Panel: tackling climate change together
e 23 countries together to discover new useful alleles
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CROP TRUST

B Carthlicum

B Central Asia founders

B Central Mediterranean founders
B Western Asia Founders >
B Mediterranean landraces §
[ Central Asian landraces
£1€thioplan landraces

1 Western Asia landraces
£ CND/FRAVAUT este
QEPO

WOt Italian elite

W Desert durums

W Australian elite
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The Global Durum Wheat Panel
(GDP): An International Platform to
Identify and Exchange Beneficial
Alleles

Elisabetta Mazzucotelli'’, Giuseppe Sciara®’, Anna M. Mastrangelo®*,

Francesca Desiderio’, Steven S. Xus, Justin Fariss, Matthew J. Hayden®’,

Penny J. Tricker®, Hakan Ozkan?®, Viviana Echenique™, Brian J. Steffenson,

Ron Knox™, Abdoul A. Niane*, Sripada M. Udupa*®, Friedrich C. H. Longin**,
Daniela Marone?, Giuseppe Petruzzino?®, Simona Corneti?, Danara Ormanbekova?,
Curtis Pozniak's, Pablo F. Roncallo*, Diane Mather®, Jason A. Able®, Ahmed Amri®,
Hans Braun's, Karim Ammar’¢, Michael Baum*, Luigi Cattivelli’, Marco Maccaferri?,
Roberto Tuberosa? and Filippo M. Bassi**
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~. Wz Nachit”: wild emmer for grain size

CORPORATION

 Amedakul/T. dicoccoides Syr//Loukus
* Released for its large grains (+3-4 gr TKW) and high protein +2%

Nachit Karim
Combined across 4 seasons x 2 sites
50
B 45— /
=
= 40 =
= T
35
Karim Faraj Nachit

Zaim et al. 2017. Field Crop Research, 214:219-227. 12



Wild Speltoides roots for drought tolerance

Fertile top soill

Rainwater deep

Korifla/AegSpeltoidesSyr//Mrb5

Compact deep soill
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withstand extreme heat and drought
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Vetenskapsradet S L u

IRy Heat tolerance project

Phenotypic evaluation in the Heat of the Senegal River
* GY >3,500Kg ha™
e Maturity < 95 days

 Amina, Haby and Dioufissa

Catalogue Régional des Espéces
et Variétés Végétales
CEDEAO-UEMOA-CILSS

~VERSION AVANT ADOPTION- 1 6




Sub-Saharan durum wheat

V, OI PRIZE FOR INNOVATION
\7 AM v rooo securimy

Sall et al. 2019 Doi: 10.3390/agronomy9050263




From 1% to 1.8%: a revised program

Cross

Contants lists available at SeianceDirect

Plant Science

journal homepage: www.elsevier.com/locate/plantsci

Geno lection

Breeding schemes for the implementation of genomic selection in

wheat (Triticum spp.)
Filippo M. Bassi?, Alison R. Bentley"_ Gilles Charmet*“, Rodomiro Oltiz"-"__[asn Crossa®

The Plant Genome 20 B
Stage 1

SPECIAL ISSUE: GENOMICS OF ABIOTIC STRESS TOLERANCE AND &\ Gien Kecass @ @
CROP RESILIENCE TO CLIMATE CHANGE B

What plant breeding may (and may not) look like in 2050?

Filippo M. Bassi, Miguel Sanchez-Garcia, Rodomiro Ortiz 4

Stage 2

_ 14 countries
icarda.org




From 1% to 1.8%: a revised program

Packed with DIVERSITY

Advancing very FAST

Geno lection

Stage 1

e

Stage 2
14 countries

Ensure STABILITY




Conclusion and future trends

 The environment is changing, but breeders can
use it to their advantage

@GS and Speed breeding are tools, if well used
can deliver gain, but they can also reduce it
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Data manager
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South Asia breeder
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Entomologist
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Genomic Selection
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Blast pathologist
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Breeding assistant
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