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Dear CAIGE Collaborators 

In future years we will no doubt look 
back at 2020 as a “blip” on the radar- 
the year of Covid 19!. We are    
thankful in Australia as we approach 
the end of the year that we have 
hopefully seen the worst of this    
pandemic, and a vaccine will be 
available early next year. However, 
we share our thoughts and concerns 
for our CG colleagues located far and 
wide and wish them and their fami-
lies all the best for keeping safe and 
healthy as they descend into winter. 

Much of our ‘normal’ CAIGE         
activities such as the CG visits, the 
physical AGM and the Annual      
Australian CAIGE tour did not    
eventuate, however we did manage 
thanks to the CAIGE family to 
achieve all our key milestones this 
year. Wheat and Barley were not 
affected by COVID19 and in          
Australia we had a good season 
across all locations – which is not 
normally the case, so that is a        
silver lining.    

The core CAIGE team involving   
myself, Database Manager Deepak 
Baranwal and Sandra Micallef have 
also worked very hard on the        
statistics with Ky Mathews, and also 
on the Breeding Management System 
(BMS) with Robin Wilson and his 
team. You will see some of the       
updates and highlights in the     
newsletter. We also sadly farewelled    
Sandra and we wish her the best 
with her future endeavours. 

We  also extend 
a fond farewell 
to CIMMYT’s  
Global Wheat  
Program (GWP) 
Director Dr 
Hans J Braun 
who retired in    
November after 
37 years of 

service to CIMMYT’s GWP. We thank 
him for his continued support to 
CAIGE and CIMMYT in the world of 
wheat. We suspect and hope WE will 
still be seeing him around.  

The 2020 data continues to roll in 
thanks to our CAIGE collaborators 
and we look forward to sharing with 
you the new over year rolling MET 
analysis with pedigree when able in 
2021.    

I would like to thank all collaborators 
for their valued efforts to ensure the 
CAIGE project has continued to 
thrive, and I look forward to hopefully 
seeing you in person in 2021. On  
behalf of the CAIGE team, we wish 
you and yours a restful break over 
the new year and all the best for 
health and happiness in 2021. 

With festive cheer and kind regards 

Julie Nicol 

15th March 2021: CAIGE AGM PBI-
Cobbitty Sydney 1.30-5pm (tentative),      
AUSTRALIA. 

22-25th August 2021: Australian Wheat 
Breeding Assembly, Narrabri,  

AUSTRALIA. 

25-27th August 2021: Australian Grains 
Science Association, (Formerly cereal 
chemists) Narrabri, AUSTRALIA. 

Aug or Sept 2021: 20th Australian Barley 
Technical Symposium, Gold Coast,      
AUSTRALIA. 

September 12-16, 2022: Second          
International Wheat Congress including  
live-streaming will be held at Beijing,  
CHINA (Delayed one year).  

EVENTS 

CIMMYT– Australia - ICARDA Germplasm Evaluation 
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WHEAT 

The CAIGE program continued to meet milestones in 2020 and ensured that bread 
wheat, durum wheat and barley materials were quarantined, multiplied and sown in 
trials around Australia and the associated data captured and uploaded to the CAIGE 
database. All this was achieved despite the ravages of COVID-19, closed borders and 
impacts on our ability to travel and attend meetings.  

Firstly, I’d like to thank everyone in the CAIGE network for your extraordinary     
commitment to keep CAIGE functioning during really difficult times. Special thanks 
are due to our coordinator Julie who maintained communication, database managers 
Deepak and Sandra who worked tirelessly to progress the BMS data transition, Brett 
and Sally who processed materials through quarantine without a hitch, Ky and Robin 
who helped with data analysis and curation and Mark, who kept the barley CAIGE 
component afloat. I also want to recognise the assistance of our colleagues in the 
CGIAR who maintained the germplasm flow to Australia, despite the cancelation of 
the breeder visits. As the end of harvest approaches, take a well-earned rest and 
spend time with family and friends this Christmas – at least the politicians have made 
this possible!. I look forward to working with everyone in the new year, ditching    
virtual meetings and continuing to collaborate to provide our grain growers with the 
diversity and varieties they need to stay competitive in our ever changing world.  

Merry Christmas and Happy New Year! 

Richard Trethowan  

AN UPDATE FROM CAIGE PROJECT LEADERS 

Barley 

The 2020 season has been difficult for all of us. However, I hope that you have enjoyed 
spending more time at home and less time travelling. This year is the longest time that I 
have been at home (without any travel) for over 20 years!  

The 2020 season marked full change over to the new format of the CAIGE barley project. 
Under the current project 300 lines are imported from ICARDA every second year, seed 
increased, and then tested across two seasons. The first set of 300 lines was released from 
quarantine in 2019, most of these lines were tested in four public yield trials in 2020 
(Gatton Qld, Narrabri NSW, Kalkee VIC, and York WA), and at the same time smaller 
samples were distributed to the breeding companies of most lines. It was very pleasing to 
note that this set of ICARDA barley lines, most had suitable height and maturity, with 
very little lodging evident in the Gatton trial. Across 2019 and 2020, these lines have also 
been   phenotyped for leaf rust, powdery mildew, spot blotch, net- and spot- forms of net 
blotch, and scald. Grain samples from three of the trial locations will be assessed from 
grain protein, screenings/retention, hectolitre weight and thousand kernel weight. The 
next step will be to select the most promising lines for inclusion in collaborative trials 
(public and private) in 2021 – input from the barley breeders will be required to identify 
these lines.  In 2021, we aim to test a total of 150-180 lines and checks, in partially     
replicated trials with maximum of 240 plots per site, tested on 8 locations across Australia. 

The travel restrictions also meant that we were not able to travel to Morocco to select the 
next set of lines from the ICARDA barley nurseries in 2020. Nevertheess, Miguel Sanchez 
Garcia selected and shipped 300 breeding lines to Australia in July 2020, and these lines 
are now growing in quarantine at Tamworth. And once cleared from quarantine in 2021, 
we will commence the next cycle of seed increase, phenotyping and yield evaluation.  

Thanks to everyone involved in the CAIGE project and going above and beyond to ensure 
that the 2020 CAIGE barley trials were successfully established and the data       
collected. This demonstrates the strength of the CAIGE community. Hope you can 
enjoy a break with your families over Christmas and New Year. I am looking       
forward to a more normal year, and hopefully seeing you in person sometime during 
the coming year, and possibly the release of a COVID-19 vaccine by mid-2021.  

Regards, 

Mark Dieters 
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CAIGE AGM 

Like most other meetings the CAIGE AGM was postponed from March 20, till later in the year. Unfortunately, it was 
not possible to meet in person as planned in Sydney in September, so we managed to have a successful ‘virtual’ AGM 
which was very fruitful, with over 40 attendees. 

You can find the agenda, presentations and minutes relating to the meeting at http://www.caigeproject.org.au/caige-
meeting-2020/ 

Richard Trethowan (Wheat leader), and Mark Dieters (Barley leader) indicated that all key milestones have been meet 
and given the distraction of COVID-19 the project is continuing to deliver on its objectives in addition to significant 
efforts to upload data to the Breeding Management System (BMS), and also improve in aspects of statistical analysis 
and data capture with Ky’s significant input.   Both Richard and Mark expressed their gratitude to CG collaborators for 
selecting this years cohort of lines (Bread and Durum from CIMMYT, and Barley from ICARDA), and our Australian 
CAIGE collaborators on the ground to enable all field trials to be successfully planted and some additional parameters 
to measured (eg height). A few highlights from the meetings were; 

 

Improving the Statistical Design and Analysis of CAIGE Trials 

Dr Ky Mathews from BBAGI- University of Wollongong provided the group with the update that the current (2020) 
CAIGE BW & DW Yield Trials were arranged using p-rep pedigree designs for the first time.  The analysis provided for 
last year’s 2019 DW, BW and Barley used the FA-LMM analysis and did not use pedigree and are withing year, howev-
er moving forward a rolling MET analysis has been performed on the CAIGE BW from 2013-2019 using pedigree which 
has enabled the prediction of additive affects and connectivity over years.  This was discussed at the AGM and moving 
forward the group has endorsed the use of a rolling MET analysis using pedigree for all three crops where possible.  

Ky has kindly provided an update of this rolling MET  in below section. 

 

Plans to establish ‘core sets for disease’ from CAIGE materials 

It was agreed that in addition to yield many of the International lines offer sources of disease resistance, and this has 
been collated through screening with CAIGE collaborators within the context of CAIGE program over years.                 
A working group with Julie and Deepak, along with Brett and Sally and key pathology collaborators will help establish 
these core sets every 2-3 years for specific diseases and the seed will be lodged at AGG. 

 

CAIGE moving forward beyond 2021 

It was noted in the AGM that the CAIGE project is funded till the end of 2021 and the group agreed that the current 
CAIGE model is working well and delivering, and all key CAIGE collaborators would like to see CAIGE continue.     
Efforts to this end will begin during the early part of 2021. 

 

Vote of thanks and appreciation for Sandra Micallef  
 
Sandra was part of CAIGE before it was known as CAIGE working with Ian 
Delacy at UQ when Richard was a wheat breeder in Mexico in the late 1990s!. 
Mark indicated that their collaboration goes back more that 20 years and she 
has made a significant and highly valuable contribution to what we now know as 
CAIGE.  
 
Richard thanked her for her many years of hard work and data compiling. Julie 
also mentioned she has worked with Sandra for many years while she was in 
CIMMYT Turkey and she has valued her professional skill and lovely demeanor  
working alongside her for the last 3 years with the CAIGE project. The CAIGE 
group thanked Sandra and wish her all the best with her continued IBP project 
as she leaves CAIGE at the end of the year, and Deepak Baranwal takes over 
this role. 



Page 4 December 2020 

 

COVID-19 restrictions prevented any CAIGE tour occurring during this season, however Richard visited most CAIGE 
sites in NSW, Mark in Qld, and Julie in Victoria.  Ian Edwards was kind enough to visit and take notes at the York 
CAIGE sites.  All other CAIGE collaborators on the ground kindly took additional notes on the CAIGE trials (such as 
emergence, height and phenotypic score), which should enable us to have a good set of notes for data analysis and  
interpretation. Thanks for all for their efforts. 

The last of the CAIGE trials are presently being harvested, and by all accounts we can report that COVID-19 did not 
impact the season across the board.  It was noted that WA had a harsh finish in some places, but overall, we expect 
the CAIGE Yields in all locations to be favourable which is a great way to finish the year.  As soon as you have your 
data can you please send to julie.nicol@sydney.edu.au and Deepak deepak.baranwal@sydney.edu.au. Don’t forget to 
mention if their were any issues with any of the plots.   

 

AN UPDATE OF THE CAIGE  TOUR 2020 
(AUSTRALIA)  

UPDATE OF RUST PROGRESS WITH BARLEY CAIGE 
Dr Davinder Singh (PBI Cobbitty, University of Sydney) 

Despite all difficulties and the challenges due to the  pandemic restrictions, 
The Australian Cereal Rust Control Program (ACRCP) at the University of 
Sydney’s Plant Breeding Institute (PBI) Cobbitty continued screening the 
CAIGE barley germplasm in 2020 to discover, characterize and utilize new 
sources of   resistance to barley leaf rust. This year,  Dr Davinder Singh, Dr 
Laura Ziems and Prof Robert Park conducted an extensive greenhouse 
screening of the CAIGE introductions from several years with an array of 
pathotypes of  Puccinia hordei causing barley leaf rust. Their efforts led to 
the characterization and discovery of many known and new sources of re-
sistance. Genome wide association studies (GWAS) on this germplasm is 
underway to identify the genomic regions associated with the identified 
resistance. A sub panel of CAIGE germplasm (114 entries) also formulated   
materials of an MSc student Mr Love Preet Singh who will be submitting 
his thesis at the end of this year. His studies using a combined approach of 
plant pathology, molecular marker analysis and genome wide association 
analysis revealed several sources of resistance and at least 5 genomic    
regions that appear potentially novel. These findings will provide useful 
information to the breeders for utilizing these sources of resistance for   
diversification and achieving durable resistance. 

Davinder Singh assessing  

Yellow Rust on CAIGE barley 

Julie Nicol with the Hepburn Farmers at Lalbert, 
Victoria (Public) 

Chris Moore (SWS Seeds) at wheat trial  

Spring Ridge , NSW 

Wheat trial at tillering stage,  

Condamine, Rebel Seeds (Photo: Kalyx) 

Barley trial at Gatton (Uni of Q.-Public) Wheat trial at Junee, NSW (Longreach PB) 
Wheat trial at Longrenong, Victoria (BASF). From left Tony Gregson (local farmer), Prof A Johnson  

and Dr J Beasley  (Uni of Melbourne),  J.Bouckley, G Bowey (BASF),  J.Murphy and B Doyle (Kalyx). 
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UPDATE FROM QUARANTINE  

All is on track, thanks to our CG collaborators and 
Brett Lobsey and his team at AGG, AgNSW       
Tamworth. The barleys received early this year from 
ICARDA are underdoing seed increase and will be 
heading to Mark Dieters for post quarantine build 
up shortly. Miguel Sanchez-Garcia selected several 
lines for CAIGE this year and include the follow 
nurseries; 

 

1. ZBS21 - High Input – 129 lines 

2. ZBT21 - Low Input – 96 lines 

3. EMB21 - Elite Malt Barley – 61 lines  

4. MB21 - Malt Barley – 14 lines 

5. SPT21 – Hordeum spontaneum Derivatives –  
  121 lines 

 

List of these lines and donor data is available at 
http: / /www.caigeproject .org.au/germplasm-
evaluation/barley/imported-list/ 

CAIGE ICARDA barley lines under increase  
at AGG due for release early 2021 

In Mexico, Ravi Singh and Karim Ammar have kindly selected this year’s CAIGE Bread and Durum 
wheat entries, along with two of Matthew Reynolds Physiology trait nurseries. These have all arrived, 
cleared customs, and will be planted before Christmas. 

Details of these materials are;  

 

Bread Wheats from Ravi Singh 

Elite Bread Wheat Australia  ZWB21 – 300 lines 

Elite Bread Wheat Sydney Uni ZWW21 – 12 lines 

 

Bread Wheat Physiology Nurseries from Matthew Reynolds 

8th WYCYT    ZWY21 – 33 lines  

10th SATYN-Heat   ZSA21 – 36 lines  

 

List of these bread wheat nurseries and donor data of Physiological nurseries are available at http://
www.caigeproject.org.au/germplasm-evaluation/bread/donor-data-2020/#  

 

Durum Wheats from Karim Ammar 

CD21_CAIGE    ZDG21 – 150 lines 

CD21_CAIGE SUPL   ZDA21 – 52 lines 

 

This link http://www.caigeproject.org.au/imported-lists-donor-data-2021-2030/  provides the entry list 
of Durum wheat nurseries. 
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OGR 

 

Adding and exporting columns for Germplasm list 

With version 16 there is now the ability to add columns to a list and export them.  This is a great development. 

Columns you might add are Breeding Method, FGID, Female parent preferred name, MGID and Male parent 

preferred name.  Such fields will become increasingly in demand for Pedigree-based trial design and data analysis. 

A tutorial document explaining the procedure is available on https://www.caigeproject.org.au/breeding-

management-system/ 

Preparation of Master files and Extraction of the Me-Mum-Dad files  

Deepak and the BMS team (Rowena, Robin and Clarissa) have completed Master Lists of CAIGE entries in Wheat, 

Barley and Durum for the last six years which is a significant achievement. These have been used to generate the 

Me-Mum-Dad files which are being used for the Pedigree-based trial MET data analysis. A tremendous effort has 

gone into the curation of the data ready for Ky and Deepak to do the Analysis. As mentioned earlier and after this 

Ky Mathews (BBAGI, UoW) has now conducted a rolling MET analysis for Bread wheat with pedigree for 2013-19, 

and this analysis upload to BMS is almost complete.  

BREEDING MANAGEMENT SYSTEM (BMS) 
PROGRESS UPDATE 

ROBIN WILSON AND DEEPAK BARANWAL 

Another step forward, thanks to CG 
partners sharing data, is uploading   
Genotypic data. To date, 800+ CAIGE 
Bread wheat and 845 Barley lines have been 
uploaded on Gigwa (Genotype Investigator 
for Genome-wide analyses). Thanks are due 
to Deepak, Clarissa and Graham. Once com-
plete, we’ll be in touch to share these data 
among CAIGE community. 

ROBI 

In order to interrogate BMS and make it user-friendly 

and based on breeders’ need, Deepak and Robin          

established a working group. Current members include 

Ian Edwards (EdStart Genetics), Meiqin Lu (AGT), 

Hannah Robinson (Intergrain), Scott Sydenham      

(Longreach PB) and Greg Bowey (BASF). Anyone else 

who would like to join can contact Deepak Baranwal 

(deepak.baranwal@sydney.edu.au). 
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Previously analysis of the CAIGE datasets has been conducted on a year-by-year basis. Primarily the lack of cultivar 
connectivity across years, particularly in the bread and durum wheat datasets, prevented an across year analysis. 
However, the year-to-year variability in the Australian grain belt is known to be large and estimating the year-to-year 
variability can enhance selection decisions made by breeders and collaborators of the CAIGE project. 

In 2020, improvements in the CAIGE Breeding Management System (BMS) database that were mentioned above this 
has enabled the pedigree information, back to grandparents, to be extracted for the 1776 bread wheat cultivars        
evaluated across 45 environments between 2013 and 2019. Since the CAIGE entries are derived from CIMMYT and 
ICARDA breeding programs there is connectivity between the parents and grandparents which is capitalised upon 
when included appropriately in a statistical model. 

A factor analytic linear mixed model (FA-LMM) framework is used for the analysis. This one-stage approach, following 
Smith et al. (2001); Gogel et al. (2018), allows for the inherent imbalance in the dataset, individual trial spatial      
modelling and appropriate modelling of the variety (cultivar) by environment interaction (VEI). In addition, the genetic 
variance-covariance matrix is modelled using the numerator relationship matrix derived from the pedigree information 
(Oakey et al., 2006, 2007; Burgueno et al., 2007). Inclusion of this numerator relationship matrix enables estimation of 
the additive effects which are equivalent to estimating the general combining ability, and the total genetic effects. The 
additive effects can be used to select parental lines and the total to select cultivars for direct release.  

This model generates an overwhelming amount of information. For example, for this dataset there are 1776*45      
(=79, 920) additive common variety by environment best linear unbiased predictions (VE-BLUPs). The same number of    
additive VE-BLUPs, total CVE and total VE-BLUPs. The Factor Analytic Selection Tools (known as FAST) developed 
by Smith and Cullis (2018) summarise this vast quantity of information into statistics which are equivalent to the 
overall performance (OP) and stability (RMSD) measures of Finlay-Wilkinson.  

Figure 1 shows the additive OP (horizontal axis) versus the total OP (vertical axis), in t/ha. The points are the 1776 
cultivars evaluated in the CAIGE bread wheat trials from 2013-2019. Australian long-term checks are labelled and the 
points are coloured by the source of the material (Australia, CIMMYT, ICARDA and Research Seeds International). 
The size of the points indicates their additive stability (RMSD), where a small sized point indicates high stability. The 
vertical and horizontal black lines represent the total and additive top 10% cut-off points. It is clear from Figure 1 that 
different selection decisions will be made depending if the decision maker wishes to select parents (to the right of the 
vertical line) or cultivars for direct release (above the horizontal line). 

 

 

 

 

 

 

 

 

 

 

 

 

UPDATE OF STATISICAL DESIGNS AND                   
ANALYSIS OF CAIGE MOVING FORWARD 

KY MATHEWS (BBAGI, UNIVERSITY OF WOLLONGONG) 

Figure 1. Total versus   Additive 
overall performance (t/ha) for 
1776     cultivars evaluated in 
the 2013-2019 CAIGE bread 
wheat yield trial series. The 
horizontal and vertical black 
lines indicate the top 10% total 
and additive cut-off points. The 
points are coloured by their 
germplasm source and sized by 
their stability (RMSD) where a 
small point is high stability and 
a large point is low stability. 
Long term Australian checks 
are labelled. 
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OP and RMSD are based only on the first factor in the model which usually accounts for less than 50% of the      
additive (and total) genetic variance explained by the model. The first factor is usually attributed to scale VEI. To 
investigate cross-over VEI, the third FAST statistic, responsiveness, for each variety by factor combination is      
provided. 

 

These results are provided in an Excel file and follows the same format as previous years with the addition of     
additive effects included in all worksheets. An Information page describes the columns included in each               
worksheet.  The report and associated worksheets have been emailed to the core CAIGE collaborators at the same 
time as this newsletter. An online tool which enables interrogation of these results by a graphical, interactive inter-
face is under development to assist with the 2021 rolling MET. 

 

Future analyses for CAIGE will follow this analysis, including the analysis of the current year trials. The across 
year analyses for durum and barley are underway. 
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In recent past, few minor changes have been made over the CAIGE website to enable it more user-friendly. During 
the last six months, the website has around 1.7K average monthly page viewers. However, maximum viewers (4K) 
visited the website in month of November. Around 75 per cent of visitors are from Australia.  

WEBSITE STATISTICS 

The CAIGE twitter and Facebook accounts were updated with the recent advancements in Wheat and Barley. Both 
social media accounts were well accepted and followed by CAIGE community and other members. During last 28 
days, the twitter page earned 31 impressions per day. Top two tweets (in above image) attract over 600 impressions. 
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Laughter,  

the best medicine 
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