CAIGE Project Newsletter

CIMMYT -Australia - ICARDA Germplasm Evaluation

Welcome to the June 2026 Edition

Dear CAIGE colleagues,

We hope this finds you all well and busy. CAIGE is now entering its final season under the current GRDC
investment, and work is underway for the next reiteration post March 2027.

All key milestones of the current project have been achieved, with the 2025 field season behind us and now we
well into the 2026 field season in Australia. The 2025 yield data analysis including the 3-year MET, along with
pathology data has been shared with all collaborators. We have held a successful AGM in March, Steering
Committee (SC) meeting in April and most recently the Breeders Reference Group (BRG) in May. All meetings
were online and well attended. CAIGE is on track and discussions with follow-up actions are underway. | would
like to thank Dr Jess Hyles (Senior Manager of Genetic Technologies) for joining both the SC and BRG meeting
to provide some feedback on the external CAIGE review from last year which has helped to guide us moving

forward with a new investment.

The core CAIGE team would especially like to thank
Vivi and her team for the data analysis from 2025, the
3 year MET and the work on generating this seasons
yield trials and field books — along with Robin Wilson
and his team at BMS for sorting and uploading the
latest field lists, and assisting with the Coefficient of
Parentage to add both analysis of previous season and
this year’s field trials. Annette Tredrea and her team
at University of Sydney PBI Narrabri campus have
done a sterling job of delivering ample quantities of
seed for the 2026 field trials. As always Sally Norton
and her team at DEECA have been able to provide
timely preparation for the CAIGE Yield Trials in
addition to sending seeds to our pathology
collaborators.

Many thanks to the genomic team at DEECA,
especially Kerrie Forrest and Gabrielle Keeble-
Gagnene and their team for providing bread wheat and
barley genomic data for the CAIGE analysis. The
barley genomic data was seamless, and work is
underway to clarify the wheat genomic data. Moving
forward with Nick Fradgley now on our CAIGE core
team, efforts will be made collectively to consolidate
genomic data from the AGG along with CIMMYT and
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ICARDA to data mine the decision-making process for the CAIGE team and our collaborators. Furthermore, as
this data is assembled Nick will use the strength and quality of the extensive CAIGE datasets to explore the genetic
control of key diseases prioritized by the CAIGE community. The ICARDA selections from last year are presently
under increase in AGG and all is on track to deliver the seed to Annette at PBI Narrabri.

Finally, and most importantly many thanks to our Australian CAIGE collaborators on the ground — both the
breeders in the private sector, and all the public pathology breeding programs who provide the important
phenotypic data on the ground and are the ultimate recipients of this initiative. Our CG partners, both ICARDA
and CIMMYT International are pivotal to CAIGE and their constant support and collaboration which continue to

make this project successful.

| hope the 2026 field season goes well, and | look forward to seeing you in the field or laboratory.

Dr Julie M Nicol
CAIGE Coordinator

An update from CAIGE project leaders

Dear CAIGE collaborators,

The CAIGE team recently visited CIMMYT’s Ciudad Obregon research station to select bread and durum wheat
materials with Australian characteristics. The team spent 4 days in the nurseries, selecting short statured materials
with a range of maturities. These were then filtered using data provided by the CIMMYT breeders to 344 elite
materials. These selected lines are unique (not previously imported), white-grained, resistant to rust diseases based
on local and international testing and have reasonable milling characteristics based on preliminary testing and
predictions. In addition, as these lines have been genotyped using Dar Tag, Dr Nick Fradgley, now part of the CAIGE
core team, will use this information to further reduce the set based on Australian yield predictions. We aim to
eventually quarantine no more than the 250 lines budgeted. We are also expecting to receive 120 durum wheat
materials in Australian quarantine with disease resistance, including evidence of better performance under crown
rot, yellow flour pigment, and high yield. These will be reduced to 100 lines for quarantine based on new data
generated at CIMMYT in the latter half of 2026.

The CAIGE wheat nurseries and trial designs were distributed on time, and sowing is underway in those regions that
have moisture. This year the wheat trials are CIMMYT focused and we expect that Dr Velu Govindan and/or a
member of the wheat breeding team at CIMMYT will accompany the group on our October tour of BW & DWV trial
sites in Australia.

| look forward to meeting many of you during the year and | hope that the season will be kind and that you'll find
some exciting materials!

Richard Trethowan
Project Leader (Wheat)
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Dear CAIGE collaborators,

The barley component of the CAIGE project has now been running since 2013, with one more year remaining in
the current (third) phase of this project. Since the inception of this project this collaboration has selected and
imported over 2800 barley lines. These lines have been quarantined, increased, phenotyped for multiple foliar
diseases, and lines with suitable agronomic type yield tested in collaborative trials. A subset of over 750 lines
imported between 2013-2018 which displayed resistance to one or more foliar disease were genotyped using the
DArT-Seq platform, and during the current phase of the project, all imported lines were genotype using either
the 20K or 40K SNP platform (as in-kind contribution from Intergrain or since 2024 by the Australian Genebank).

The majority (79%) of the lines imported were selected from the ICARDA barley breeding program (56% high
input and 41% low input), with remainder coming from the genetic resources program, i.e. single plant reselections
in land races (resistant plants in resistant landraces), lines with resistance to Russian wheat aphids, a FIGS subset
selected for heat tolerance, and lines derived from wide-crossing (H. spontaneum, H. bulbosum introgression lines,
and landraces). The results of the 3-MET analysis of the yield trials have been distributed to collaborating breeding
companies, along with compilations of the data (yield, foliar disease resistances, and agronomic traits) for lines in
the 2025 MET. Lines demonstrating good yield potential combined with multiple disease resistances can be
identified from these results.

In the current season (2026) we have the remaining half of the lines selected in 2023 (released from quarantine in
2024) under evaluation for yield (5 locations — York WA, Roseworthy SA, Pinnaroo VIC, Breeza NSV, and
Narrabri NSW) and/or evaluation for resistance to foliar diseases (BLR — Cobbitty, NFNB and PM — QDAF, SFNB
— DPI VIC, and Scald and NFNB — SARDI). The latest import set of 349 lines (276 breeding lines and 73 lines
derived from crosses to H. bulbosum introgression lines) are currently growing in quarantine at Horsham, and
upon release will be increased at Narrabri. You are welcome to visit Narrabri during the season to inspect either
the yield trial (which includes all lines in the 2026 MET) and the seed increase plots (lines currently in quarantine).
| look forward to meeting up with you in the field this year or at the Australian Barley Technical Symposium to
be held in Geelong (https://abts2026.com.au ).

The CAIGE barley tour in Morocco was attended by the largest contingent for many years, and with many of the
team also participating in the ANZAC day dawn service at Rabat [the Australian Ambassador remarked that this
was the largest turn-out of Aussies for many years!]. David Moody, Derryck Mickleborough, David Bulter, and
Jason Sheedy, along with Mark Dieters and team from ICARDA (Miguel Sanchez, Anna Backhaus and Catherine
Lawn). This was again a very productive tour of the ICARDA barley breeding activities, and over 650 lines being
nominated for importation — this list was subsequently reduced to 350 (including 75 lines derived from crosses to
H. bulosum introgression lines), and the seed has been received in Australia for post-entry quarantine. | would
once again thank the many people in the CAIGE community who continue to make significant contributions to
the successful implementation of this barley CAIGE project.

Mark Dieters
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Update on 2026 CAIGE yield trials

by Laura Espinosa

2026 Yield Trials

The 2026 CAIGE wheat, durum and barley yield trials designs were distributed to all our collaborating breeders
and these can also be accessed on the CAIGE website (Table 1). A total of 305 bread wheat (BW), 120 durum
(DW) and 213 barley (B) lines were included in this year’s trials plus |15, 7 and 14 checks for each crop, respectively.
Two new BW checks were included: TOMAHAWK CL and LRPB VORTEX which replace EMU ROCK and
MAGENTA, based on the survey results from the wheat breeders. Magenta is still included in this year’s trial, but
will be removed for the next cycle.

Table |. Summary of 2026 CAIGE Yield Field Trials
Crop No. Site Locations Total Lines | Varieties Plots/ Plots/
sites genotypes (Checks) Private Public
Site Site
Bread Wheat 10 | 2026 BW yield trials map 320 305 I5 288 640
Durum Wheat 5 2026 DW yield trials map 127 120 7 192 192
Barley 5 2026 Barley yield trials map | 227 213 14 288 540

If using Google Chrome to download the excel files from the CAIGE website, please right-click the file name, copy
the link, and open it in a new tab. Other web browsers will download the files directly when clicking the link.
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Fig I. Locations of 2026 CAIGE bread wheat, durum and barley yield trials in main Australian cropping regions. (Credits to L. Espinosa)
© Public site
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https://www.caigeproject.org.au/germplasm-evaluation/bread/yield-trial-australia/bread-wheat-yield-trial-2026/
https://www.caigeproject.org.au/germplasm-evaluation/durum/yield-trial-australia/durum-yield-trials-2026/
https://www.caigeproject.org.au/germplasm-evaluation/barley/yield-trial-australia/barley-yield-trial-2026/

All trials were successfully sown across several locations in the main cropping regions (Table |, Fig. ). As in
previous years, Narrabri, NSWV is the public site for BW and barley, whilst Winulta, SA is the public site for DW.
The BW and barley trials each comprise 288 plots, except at Narrabri, with greater number of plots (Table I). All
DW sites comprise 192 plots. The average replicates is 1.3 for BW, 1.5 replicates for DW, and 1.2 replicates for
Barley, apart from Narrabri, where all entries are replicated twice.

We thank Dr. Vivi Arief and her team for preparing the design and field layouts as well as Dr. Sally Norton from
AGG and her team for the seed preparation and distribution to all collaborating breeders and pathologists.

2026 Disease Screening
Like every year, all the barley, durum, and bread wheat lines included in the 2026 yield trials were also sent to

pathologist collaborators for disease screening (Table 2). These lines will be evaluated by our valued pathology
collaborators for several crop-related diseases of economic importance to Australia.

Table 2. Summary of 2026 selected sites for disease screening of BW, DW and barley CAIGE lines

USyD- Ag NSW CCDM

PBI Wagga QQDQFF H(l)\fs\::m SASF;DI DPIRD WA  Curtin C::ll)zg'a UnisSQ
Cobbitty = Wagga ) Uni
Rust? Septoria  Powdery Rust? Crown Septoria Effector  Multi- Root
* LRa:b tritici Mildew? * LRa:b Root ¢ tritici Toxicity pathogen Lesion
* QR Blotch * GRD nodorum Rust Nematode
Crop * YR P NFNB??2 * YR Powdery screenin  (RLN) Total
Mildew Yellow g genes Resistance  Sites
Septoria Spot (Pt/Pn)*
tritici Scald ?® and
Blotch Powdery tolerance
Mildew (Pt)*
SFNB®3
Root Lesion
Nematode
(Pa)*
BW v v v v v v v v 8
DW v v 2
Barley v v v v 4

2only Barley, "DW & BW, conly Wheat
*Rust: LR-leaf, SR-Stem, YR-Yellow.2NFNB: Net Form Net Blotch. *SFNB: Spot Form Net Blotch. “RLN: Root Lesion Nematode - Pt Pratylenchus
thornei, Pn Pratylenchus neglectus and Pq Pratylenchus quasitereoides (formerly P. teres).

PREDICTA® B analysis for every year’s trials is important. Thank you to all our collaborators who confirmed this
has been done. A friendly reminder to our collaborators in case soil samples have not been taken yet, please do so
and send them to SARDI. If you requested sample bags and you have not received them, please get in contact with
Laura Espinosa (laura.ruizespinosa@sydney.edu.au).

Also, it will be greatly appreciated if any additional phenotypic data, especially if maturity scores, height and other
phenotypic scores (such a disease) can be collected throughout the season and shared with us.
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2026 CAIGE wheat & durum Tour to CIMMYT (Mexico)

By Laura Espinosa and Velu Govindan

The CAIGE tour to CIMMYT Mexico was a great success
Three members of the CAIGE team: R. Trethowan, N.
Fradgley and L. Espinosa travelled to CIMMYTs main bread
wheat breeding station Obregon — CENEB - in the NW of
Mexico. The selections made in bread and durum wheat
is probably more relevant than ever.

The current Obregdn season was warm and dry, closely
mimicking many Australian wheat-growing environments,
and enabled effective selection for short plant type,
adaptation, and improved tolerance to both biotic and
abiotic stresses. April 2026 has been recorded as one of
the hottest months in the last 10 years in the Yaqui Valley
in Cd. Obregon, Sonora!. Since 2023, the average

temperature in April has been between 35 — 38 °C and

Fig. 2. Selection of BW lines in CENEB — CIMMYT station ~limited access to water from the Dam has prevented

in Obregon April 2026 (from left to right: Richard farmers to sow with durum wheat in the region.
Trethowan and Nick Fradgley) Photo by L. Espinosa

Along with Velu, a total of 347 BW lines from the wheat breeding trials were selected based on phenotypic trains
including short height and good disease resistance. Likewise, 120 of the best durum lines were selected with Dr. Karim
Ammar, CIMMYTs head Durum Wheat breeder. From this total number of selected lines is expected to reduce the
set to 250 BW and 100 DW lines as Dr. Nick Fradgley will be running some genomic predictions once he has the Dar
Seq genotypic data from CIMMYT.

The CIMMYT breeders will share additional data on
the selected bread wheat lines in the coming months,
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support the CAIGE team in further refining selections
and identifying the best-performing lines for
introduction into Australia later this year.
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The visit was further strengthened by the
participation of the CAIGE team and the launch of the
Gates Foundation-funded HyBread project during the
April 2 026 visit to CIMMYT Mexico. This provided
an important opportunity to deepen collaboration ‘i

between Australian wheat breeding programs and Fig. 3 Drought intensity types in Mexico during 2024.

CIMMYT scientists, while aligning future breeding  Map generated by Dr. Kai Sonders, Head of GIS unit, CIMMYT.
priorities and germplasm exchange efforts.

' https://www.worldweatheronline.com/ciudad-obregon-weather-history/sonora/mx.aspx
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Fig 4. BNI experiments at CENEB, Cd. Obregon, Son. (left) and Fig. 5. CAIGE team member visiting the wheat physiology
trials (right). Photo by L. Espinosa)

In addition, the CAIGE team had the opportunity to visit some material developed by the physiology team as well as
the Biological Nitrification Inhibition (BNI) trials with selected genotypes under different N treatments. This added
further value, with strong potential benefits for Australian farmers in the near future.

Fig 6. CAIGE team in front of the statute of Dr. Normal Fig. 7. CAIGE members with Dr. Velu Govindan in wheat
Borlaug (founder of CIMMYT) at the entrance of trials during visiting CAIGE tour 2026 to CENEB, Cd.
CENEB-CIMMYT, Cd. Obregon, Son. during the 2026 Obregon, Son. (Photo courtesy Dr. V. Govindan)

The visit was further strengthened by the participation of the CAIGE team and the launch of the Gates Foundation-
funded HyBread project during the April 2026 visit to CIMMYT Mexico. This provided an important opportunity to
deepen collaboration between Australian wheat breeding programs and CIMMYT scientists, while aligning future
breeding priorities and germplasm exchange efforts.

CAIGE team also visited CIMMYT’s headquarters in El Batan (near Mexico City) and had the opportunity to meet Dr.
Flavio Bresegelho, Director of the Wheat Program to discuss further collaboration. In addition, they also met with Dr.
Susanne Dreisigacker and interacted closely with the CIMMYT Enterprise Breeding System (EBS) team to understand
the new CIMMYT database and digital breeding management tools and explore opportunities in the future.

We want to thank the CIMMYT team, especially Dr. Velu Govindan for his valuable support and his team to organize
the program and host us during this year visit!
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2026 CAIGE Annual General Meeting

by Julie Nicol

The CAIGE AGM was held in hybrid mode last March 4 with over 20 participants attended and representing
all key private sector breeding collaborators and several pathologists.

The presentations included the usual summary of the year’s progress, and in addition Dr Nick Fradgley
provided some background to mining work of the CAIGE phenotypic and genomic data to investigate the
genetic control behind some of the disease resistance in the CAIGE germplasm for key diseases of importance.
He is currently presenting some of the work at the International Wheat Congress in Italy.

Dr Vivi Arief presented a summary of the CAIGE analysis, Dr Robin Wilson provided an update of BMS and
Dr Sally Norton was able to provide a clear summary of the AGG Strategic Partnership with reference to
CAIGE. We were also fortunate to have Dr Gabrielle Keeble-Gagnéne from the AGG to present the digital
tools to connect research and breeding to the AGG and CAIGE, and the future direction of this work.

The links to the presentations can be found in this link: 2026 CAIGE AGM

We thank to all our collaborator for making the time to attend the meeting and we look forward to seeing
you next year.

GRDC CAIGE External Review outcomes

As many of you are aware, last year GRDC conducted an external review of the CAIGE investment. The
key findings and recommendations of the review are yet to be shared with the CAIGE team and community,
however we have had some feedback from Dr Jess Hyles (GRDC Senior Manager of Genetic Technologies)
who indicated the CAIGE review was very positive and the possible future investment will have greater
emphasis on data driven approaches with a focus not only on yield but more on disease resistance.

The key core CAIGE team (Richard, Mark, Julie, Laura and Nick) are currently working with the CAIGE BRG
(Breeders Reference Group) to draft a concept of what a future investment may look like in collaboration

with Dr Shefat Rehman (GRDC Project Manager for Genetic Technologies).

We will share with you the outcomes of the review once we have the public version provided by GRDC.
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Dr Velu Govindan receives the prestigious Crawford Fund Derek Tribe Award

By Julie Nicol and Laura Espinosa

In February this year, Dr Velu
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plant breeding and genetics. In
CIMMYT wheat breeding, Dr Govindan
has led research work in biofortification
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Asia and Africa. His current work at
CIMMYT involves development of
wheat breeding lines with high-yielding
and disease resistance through speed
breeding.

Dr. Govindan has been strongly
collaborating with the CAIGE project
funded by GRDC providing relevant
disease-related ang genomic data for the

Fig. 8. Dr. Velu Govidan receiving the Crawford Fund for Food Security’s
Derek Tribe Address (photo source: ]
https://www.crawfordfund.org/news/wheat-for-the-world/) to Australia.

selection of BW lines that are imported

Along with his visit to receive the award in Australia, Velu will participate in the CAIGE tour across Australia in
October 2026, where he will engage with researchers, breeders, industry partners, and growers to explore
opportunities for expanding scientific collaboration and accelerating wheat improvement efforts.

Both the February and October visits will provide an important platform to strengthen partnerships between CIMMYT
and Australian breeding programs, particularly in areas such as new breakthrough wheat lines, germplasm exchange,
disease resistance breeding, heat and drought resilience, and the application of modern breeding technologies. The
tour will also enable discussions on advancing collaborative research under the newly launched HyBread project and
identifying pathways for introducing high-performing CIMMYT germplasm into Australian breeding pipelines.

Update on the CAIGE BMS database

by Robin Wilson
BMS has been recently upgraded to version32 and has the following improvements:
What'’s new in BMS v32? Highlights.

*  French & Spanish language support in BMS user interface

*  Additional capabilities in Import Crosses

*  Export all studies data without transformation

*  Performance enhancements of BMS-Fieldbook interaction via BrAPI
*  Manage Ontologies reworked
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For users of the Fieldbook app (developed by Rife Lab https://www.rifelab.org/), please note that version 6.3.6 has
been thoroughly tested and confirmed to be compatible with BMS version 32.

There are known issues with Fieldbook version 7.0.0 and later. For this reason, we strongly recommend keeping
Fieldbook version 6.3.6 on your devices and disabling automatic updates.

Please contact Laura Espinosa (laura.ruizespinosa@sydney.edu.au) or Robin Willson

(r.wilson@integratedbreeding.net) you need assistance downgrading from Fieldbook.

CAIGE related papers and oral/poster participation and presentations for

2026

Papers
Dr Nick Fradley and colleagues have published a paper in TAG last year Theoretical and Applied

Genetics (2025) 138:241
https://doi.org/10.1007/s00122-025-05023-6

Prediction of Australian wheat genotype by environment interactions and mega-environments

Presentations/Posters
International Wheat Congress Italy, May 2026, Poster presentation by Dr Nick Fradgley et al.
Genome-wide association study of multiple disease resistances in Australia using a large-scale
international wheat panel.

Australian Barley Technical Symposium, Geelong Victoria Australia, August 2026 — presentation by
Ass Prof Mark Dieters et al. on CAIGE Barley Program.
https://abts2026.com.au/

Australasian Soil Borne Disease Symposium, Melbourne, Victoria Australia, September 2026 —
presentation by Dr Julie M Nicol et al.

Aust Soilborne Diseases Symposium 2026

Fruits of international collaboration and investment by GRDC: The identification of International
wheat germplasm confirmed with multiple disease resistance (Crown Rot and Root Lesion
Nematode) in Turkey and Australia for wheat improvement as part of the CAIGE (CIMMYT Australia
ICARDA Germplasm Exchange) project.
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Wheat, durum, and barley walk into a growth chamber.

Wheat says, | need more time."
Durum says, "I need more heat."

Barley says, "I already finished.”

Why BLUPs are like parents?
Because they shrink your expectations toward the population mean."

Significant SNPs are like rust resistance:
“rare, unstable, and environment-dependent.”"
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