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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
AT locations, 2001-2007

T

Yield —t/ha

O 05-25
®25-5
® 5-10

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) ‘mm’

CSIRO. International Adaptation Trial - Correlations around the world



Rhtl and Rht2 had 7 to 21% advantage
No repeatable advantage at less than about 2 t/ha

O NA @ Significant negative Genotypes
O No Difference O significant positive Dwarf > tall ‘lmu’
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Northern region correlates with CIMMY T/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
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Output 2: statistical analysis of locations around world

e.g. correlations of >200 trials with Roseworthy

* negative correlations in
India and Bangladesh

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

A Negative AD
/\_ Not Significant :
A Positive

Mathews et al 2007 TAG
10.1007/s00122-007-0611-4 ‘llm

CSIRO

GRDC

Research & CSIRO. International Adaptation Trial - Correlations around the world
oment Corporation

Grains
Develo




—— AFRICATAMBIAGOLDEN VALLE Y 2002
——a—— AESIER HERBEEE MATEr e
—_— %Ei N-:lm'iq‘u_.m?.c SRS L e
— ASIATHINACRCD SCIINST,
2001 — S R e
5002 F—— e e
— RN NI s conTeroznn
) .D.D 3 — | kel mﬁiﬂsﬁﬂﬁﬂ? VARANASIZ001
4 ._"__ %ﬁ:l HE%..EIQETEMP-A mﬁ“
—— ASIAINDWA CURDASOUR 2001
— — Azla D Ralig T gt - JRANAS 2002
| EZIASANCLADES DiNAIRLIR 005
— —— R’Elﬁ: RS B
R‘Eh& “: SAHG] AES-IA.I:.ADEII:J:IC UNIT FARM- 2002
* Roseworthy E—— SE e
correlations 1 Ejggga%m@ﬁaﬂ
— NS e N
== HBE:F AMER R BT e e o T 200e
— NBETE AMERICAMERICA CIANG - ECT IRRIS HIN T rts o
— HEETH AMERIGAERER EIAE - B IRSIE WA S o
— NORTH AMERICAMEXICOCIANE - DROUGHT 2001
i — HERTH SMERI-EMER=0:E408 - BRRHETT SRe RRuGZIn
-_ NORTH AMERICAMEXICO'CIANG - FU L IRAIE BEDS:201
e — HEE T e AME R e el oo immiconng
NORTE AMERICAMEXICO'CIANG ~ REDUCED IRRIGI002
——— BECE A5 Rol s At i
e — MIDDZE EAST IRANBAYECO A-SARI 2002
_— HIBE:E ==t [EahzA Rz =" C R CENTER 2002
— MIDDZE EASTIRAN:SAFIASAD AGRIC. RES. CENTER2001
— MEE:E Eret RaR R et e
AFRICA-SOUTH AFRICA SMALL GRAM INSTITUTE: 2004
— Ao B QLT H ArRIC A S NETITUTE 003
= S e e
——— = ERHH AlER AR RN AR A5 AR 20
— SOUTH AMERICAARGENTINACABLDO: 202
= e e M R e
CCEANIA ALSTRALIAZA FROSEWORTHY 2002
BrEahlRate ﬁ:la STt
SEEANIA ALSTRATIAIC, FORSHAR
e e BREANAAETRAA: QA-EBQ:%ET-HHEEJ
CCEANIAALSTRALIA
— BEEMNAlE E‘A:laﬁ 2002
= o e
e HEE SRR A R o0
7 CCEANIAALZTRALAWA JESRENNLIGHT 2005
— e A N RR ™
—_— CCEANIATALSTRALIANWIC HORSHAM: 2003
—— BEENR RS TRAIALED At EN e
= CEERNIA ALSTRATIANE, BADGINGARRA 2004
2 EEEAN ALSERA AT LA PR
— eI ALSTRAT AP T R b e 000200
—— BEEb SRR AP "EE?F-EHBHE
— ECEANIAALETRALAGL D B CEL A0104
— e e R AN e
GCEANIA ALSTRATLA LD NORVIN2004
USTRALLANSW_WILLOW TREE 2002

8
2
g

|
-0.5 0.0 0.5

Site Correlations

(W

CSIRO. International Adaptation Trial - Correlations around the world CsIRO



Output 3: Window on wheat concept
Using IAT to identify other adapted germplasm

Characterise

environments
CIMMYT database

Better varieties, faster Identify potential genotypes

Identify environments
of interest

!
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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).

W
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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

AT contains lots of contrasts

* how does this relate to Australia?

« what can we learn from the physiological contrasts?
* vernalisation
* earliness
 height
e tillering
» drought (1BL/1RS vs 1BL/1BS)

W
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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
e |AT

» “CIMMYTised” southern Australian derived synthetics have a flowering
response more similar to northern Australian lines.

 What changed?

W
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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

e FIGS
 New GCP ICARDA/CSIRO/CIMMYT project...
» Ogbonnaya, Dreccer, Reynolds et al

@

CSIRO. International Adaptation Trial - Correlations around the world CsIRO



References and Websites

Publications

Chapman et al (2007) Height and yield relationships between reduced height near-isogenic
spring wheats across world wheat production regions. Euphytica

Mathews et al (2006) Global adaptation of spring bread and durum wheat lines near-isogenic
for major reduced height genes. Crop Science

Mathews et al (2007) Global adaptation patterns of Australian and CIMMYT spring bread
wheat. TAG

Websites

CIMMYT Australian Germplasm Enhancement website
http://130.102.90.100/GWIS/index.php/cagesections/iat
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http://www.cimmyt.org/GIS/iat_wheat/
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