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Objectives of the IAT

• Evaluate Australian and CIMMYT representative germplasm in 
Australia and major global wheat production regions

• Use genotype performance to
• Characterise wheat production regions using weather data and 

genotype performance
• Identify germplasm with stable performance for specific stresses, 

e.g. boron toxicity
• For specific stresses, identify opportunities for cooperative 

screening with key global locations
• Investigate environmental response of diverse genotypes
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Output 1: All data available in CAGE/ICIS databases
IAT locations, 2001-2007

2.5 - 5

Yield –t/ha

5 - 10

0.5 - 2.5

10 trials planted in Australia in 2007 (7 harvested, returned)
(5 x Agrisearch; 5 x breeders)

20 trials distributed by CIMMYT (2 data sets returned)
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Rht1 and Rht2 had 7 to 21% advantage
No repeatable advantage at less than about 2 t/ha

NA

No Difference

Significant negative

Significant positive

Genotypes
Dwarf > tall



CSIRO.

Northern region correlates with CIMMYT/India etc.
South/West region correlates with WANA and high latitudes
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Northern regions have similar temperature profile to 
Obregon cf southern Australia
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Yield of CIMMYT and Australian lines in Australia
BLUPs from > 20 trials/region

• North (20 trials)
• Greater variance
• Local adaptation 

(Pavon, Kauz, Seri 
derivatives)

• South (26)
• Lower mean and 

variance
• Local adaptation 

(Trident, SilverStar, 
Frame) + several 
CIMMYT lines (Attila, 
Kauz, Seri, Super 
Seri)

• West (20)
• Lowest mean and 

variance
• Local adaptation 

(Westonia, Trident, 
Frame) + Super 
Seri#1

Yield (t/ha)

C-ATTILA
C-CHIL/PRL

C-DHARWAR DRY
C-GALVEZ DWARF

C-INQALAB 91
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C-KAUZ TALL
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S-KATUNGA
S-KRICHAUFF
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Output 2: statistical analysis of locations around world
e.g. correlations of >200 trials with Roseworthy

Negative

Not Significant

Positive Roseworthy

• negative correlations in 
India and Bangladesh

• 13 strongly positive
correlations at similar 
latitudes in Argentina, S 
Africa, Iran

Mathews et al 2007 TAG
10.1007/s00122-007-0611-4
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• Roseworthy 
correlations
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Output 3: Window on wheat concept
Using IAT to identify other adapted germplasm

Identify environments 
of interest

Characterise 
environments

IAT database

Better varieties, faster

breeders &
growers

Advanced 
varieties

Identify potential genotypes

Germplasm
bank

CIMMYT database
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Output 3
Example - Genetic correlations based on GxE for yield from 
Roseworthy

• The GxE analysis for yield is described fully in Mathews et al 
TAG (2007)

• Roseworthy had 4 years of data from the IAT and is a major 
breeding location for south

• (The genetic correlations between all trials in the analysis are 
available in a spreadsheet, IAT trial correlation matrix.xls from 
http://130.102.90.100/GWIS/index.php/cagesections/iat/iat-data/43-iat-data/75-iat-
analysis)

• Selected these correlated locations out of the CIMMYT 
nurseries: Elite Spring Wheat Yield Trial (ESWYT), High 
Rainfall Wheat Yield Trial (HRWYT) and Semi-Arid Wheat Yield 
Trial (SAWYT).
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Output 3
Genotype lists with potential adaptation to Australia….

• For Roseworthy,
• 300 from > 1300 genotypes identified from past CIMMYT nurseries 

grown in locations with strong genetic correlations
• Other case studies done for irrigated wheat in NSW
• For key Australian locations

• ‘lists’ of the best CIMMYT genotypes that were grown at ‘correlated 
locations’

• lists include AUS IDs if they have been already imported….
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Future thoughts
IAT contains lots of contrasts

• how does this relate to Australia?

• what can we learn from the physiological contrasts?
• vernalisation
• earliness
• height
• tillering
• drought (1BL/1RS vs 1BL/1BS)
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Future thoughts?

• IAT supports earlier work that northern Australia correlates well 
with CIMMYT Obregon and many of CIMMYT target 
environments

• how can we exploit the now-known correlations for southern 
and international locations?

• is it simply a matter of phenology or something more complex?
• evidence

• IAT
• “CIMMYTised” southern Australian derived synthetics have a flowering 

response more similar to northern Australian lines.
• What changed?
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Opportunities?

• Understanding the phenological and morphological adaptation 
among CIMMYT, north and south Australia

• Improve linkages with CIMMYT (and ICARDA?)
• collaboration in controlled drought environments as relevant for

northern Australia and southern/western Australia respectively
• links to Australian drought breeding activities

• experiments to compare contrasting lines and understand effects 
of the major combinations of vernalisation, photoperiod, height,
tillering genes

• GIS and EC work? Link to ICARDA/CIMMYT activities
• Development of global Environment characterisation atlas for 

wheat? Integration with ICARDA-GRDC project and with breeding 
programs

• FIGs
• New GCP ICARDA/CSIRO/CIMMYT project…

• Ogbonnaya, Dreccer, Reynolds et al
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