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Breeding objectives

• Improve wheat for favourable and stress 
conditions:
– Yield potential
– Resistance to biotic and abiotic stresses
– End-user quality

• Stress adaptive traits introgressed into high
yielding germplasm with broad adaptation



Classification of wheat growing regions of Tunisia in consecutive years

Terminal Drought Stress High Rainfall



Relation between normalized means 0-3 and mean 3-8 for all 
lines 1st to 12th SAWYT

R2 = 0.2277
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Yield testing scheme

• Essential to test yield potential:
– Yield in stress conditions is partially driven by 

yield potential itself
– Lines must be able to give good yields in 

good years so that farmers (and breeders in 
Australia) can make good profits.

• Essential to take into account phenology
when setting up drought yield trials



Candidates 26SAWSN Y06-07

y = -0.0323x + 4.7191
R2 = 0.3226
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Candidates 26SAWSN Y06-07

y = -0.0111x + 6.6263
R2 = 0.0281
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Evolution of yield testing scheme in Obregon
BEFORE

PYT
Reduced irrigation

Drip (3-5 t/ha)

YT
Drought

Drip (0-3 t/ha)

Candidates
Full Irr/Red Irr/Drought

Drip

Year 1

Year 2

Year 3



Full Irr, 1 rep (Gravity, 7-8 t/ha)
Drought, 2 reps (Drip, 2-4 t/ha), no
Grouping by phenology (no EE info yet)

Full Irrigation, 3 reps (Gravity, 7-8 t/ha)
Reduced Irrigation, 3 reps (Gravity, 3-5 t/ha) 
Drought, 3 reps, (Drip, 0-3 t/ha), by 
earliness class

Drought, 3 reps (Drip, 0-3 t/ha), by
Earliness class

PYT

YT

Candidates

Y07-08, transition year 



Y08-09, two years yield testing
Full Irr, 1 rep (Gravity, 7-8 t/ha)
Drought, 2 reps (Drip, 2-4 t/ha), no
Grouping by phenology

Full Irrigation, 3 reps (Gravity, 7-8 t/ha)
Reduced Irrigation, 3 reps (Dinosaur?, 3-5 t/ha) 
Drought, 3 reps, (Drip, 0-3 t/ha), by 
earliness class

PYT

Candidates



Next SAWSN candidate nursery
• Good genetic diversity, two third of lines 

involve synthetic wheat or non Cimmyt 
parent in their pedigrees

• 14% of lines come from crosses with  
Australian parents

• Good resistance to leaf rust and stripe rust 
(were tested in Ecuador)

• Will be tested for stem rust Ug99 in 2008



Candidates to 27thSAWSN (205 lines)
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Younger elite material contains many lines 
with Australian parents

YT Y07-08 (second year of yield trials)
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Physiological approach
• 25% SAWSN 

candidates from 
crosses made to 
combine 
complementary 
physiological traits 
between sources:
– Elite Cimmyt
– Elite Cimmyt 

synthetic
– Landraces

• 10% SAWSN 
candidates come from 
crosses with 
landraces designed 
on the basis of 
physiological trait 
expression



Genotype Trait for which expression is high
W15.92 CHO

PUB94.15.1.12 Elite Landrace, CHL

MEX 94.27.1.20 Elite Landrace, BMA

CROC_1/AE.SQUARROSA (224)//OPATA CHL

WEEBILL1 Drought Check

FIRETAIL CHO

OR791432/VEE3.2 BMA

MEX94.15.34 Elite Landrace

MEX94.2.18 Elite Landrace – BMA

MEX94.2.19 Elite Landrace – Heat

SOKOLL Deep Water Extraction

PASTOR/HXL7573/2*BAU Biomass Drought

ATTILA Heat Check

PUB94.15.1.12 Elite Landrace, deep roots

MEX94.12.2.39 Elite Landrace, deep roots

SERI/BABAX CT-Drought

SERI/BABAX CT

ATTILA/3*BCN Heat Check

CMH83.2517 Stay-Green Spike

CMH82.575/CMH82.801 Stau-Green Spike

GIZA 36 Deep Water Extraction

T.DICOCCON PI94628 Elite Landrace Stay-Green

CHO = carbohydates in Stem, CHL = Chlorophyll of flag lead, BMA = biomass at anthesis



And from now ?
• We want to systematically apply the 

physiological-trait-based approach to crossing:
– Define each year a core set of 50-100 potential 

parents to be characterized for physiological traits.
– Extend physiological characterization to genetic 

resources
• This will help better target the use of new 

genetic diversity, either new elites (Australian 
cultivars for instance), or new genetic resources 
(SHWs, landraces).



Key questions remain:

• What are the best simulated drought environments  
to screen for physiological trait expression?

• What are the most useful physiological trait/trait 
combinations that will target specific drought 
scenarios ?



On disease resistance, non 
Mexican screening locations 2008

• YTs (one year before candidates):
– Stripe rust screening in Ecuador 
– Ug 99 screening in Kenya

• Candidates:
– Stripe rust screening in Ecuador and Syria
– Ug 99 screening in Kenya
– Septoria Tritici screening in Morocco



On breeding for Ug99
• ~ 10% of 26SAWSN and 19HRWSN candidates with 

good resistance to Ug99.
• Strong focus in crossing now on Ug99 resistance, 

started with ME4, will do also for ME6.
• Rainfed breeding populations sent to Kenya:

Sent in 
2006

To be sent in 
2007

Populations F3 0 100

Populations F4 48 70
Populations F5 66 72



Concluding remarks

• Importance of getting access to the best 
drought tolerant lines across the world.

• Message to Australian breeders: please 
send lines in a timely fashion ( I requested 
lines from 6 breeders.. so far only 
materials from 2 have been received…)



• Do you wish to receive data generated during candidate year ?
• Australian data on Cimmyt lines:

– I look forward to using it. 
– CAGE database easy to use, well conceived, well managed 

(regular updates and emails to inform us of them)
– BLUES maybe OK, but could you please add also real yield 

data.
– Potentially very interesting because of the early access to 

real rainfed yield data it gives: it can come potentially two 
years before the main flow of international data.

– But need to check correlation with international data. Will 
look closely at IAT conclusions. 

– Limitation for me is that not all SAWYT lines are grown in 
yield trials after preliminary selection. This limits the 
possibilities to look at correlations with international sites. It 
would be better if all SAWYT lines were grown in multi-
location trials in Australia.
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