
   

Dear CAIGE Collaborators & the CAIGE Community, 

I trust this finds you and your families safe and well as we con-

tinue to navigate the COVID-19 pandemic and all that comes 

with it. I have held off on this newsletter as I wanted to provide 

the most up to date statistics and a clear summary of the 2020 

season and what is underway in 2021. 

 Although there was no international travel last year and 

limited national travel within Australia the CAIGE project con-

tinued with many virtual meetings – the postponed 2020 AGM 

in September and then the 2021 AGM at the start of April, along 
with 3 Steering Committee Meetings. These meetings, although 

challenging in a virtual setting were all well attended, with valua-

ble contributions and discussions. It is clear from this that 

CAIGE is meeting all key milestones. We are very thankful to 

our Australian breeding and pathology collaborators and also 

our CG colleagues at CIMMYT and ICARDA for keeping the ball 

rolling and sending the most appropriate seed, along with data. 

 It is with a heavy heart and great sadness we lost Dr Raja-

ram who mentored so many of us along the way in the world of 

wheat – an exemplary global citizen who’s impact and training 

with wheat research will carry on for many decades. CIMMYT 

has also undergone change with Dr Hans Braun retiring and Dr 

Alison Bentley now in the role of Director of the Global Wheat 

Program. The University of Sydney also marked a major mile-

stone, celebrating 100 years of rust research with National and 

International impact – congratulations! 

 The comprehensive CAIGE MET Analysis using pedigree 

overtime that Ky and her colleagues have produced at UOW 

has taken time but has truly enhanced the value and interpreta-

tion of the CG contributions to Australia and beyond.   Robin 

Wilson and his team at IBP, along with our Amit Singh CAIGE 

Database have made major inroads in loading all data onto the 

Breeding Management System (BMS), in addition to collecting 

and uploading CG Genotypic Data. A new version of BMS is 

ready for interrogation with the CAIGE Breeder BMS working 

group. Ultimately BMS will provide users with access to data for 

specific searches and will  also have the capacity to produce the 

Data Compilations which presently Amit pulls together with all 

relevant data. 

 As usual the pipeline keeps rolling because our collaborators 

all doing their parts – the breeders managing their CAIGE Yield 

Trials, the pathology colleagues providing complementary data 

for specific traits of interest, and also the Sally, Brett and their 

teams at AGG–Horsham and AgNSW who assist with the quar-

antining, seed preparation and distribution. 

 We have a committed team working to deliver benefits to 

our collaborators. As the we near the end of this reiteration of 

CAIGE, plans are underway for CAIGE moving forward. 

 I hope you enjoy reading our latest news and wishing you 

and yours well.   Here's to a good harvest in the Northern 
Hemisphere and a favourable season in the land of the Red Kan-

garoo. 

With best wishes and on behalf of the CAIGE Team 

Julie 

 

Dr Julie M Nicol 

CAIGE Coordinator 

Many of the events have been postponed again due to COVID-19 

pandemic. The details of revised dates for the following meetings:- 

The Australian Wheat Breeding Assembly, Narrabri, Australia — 

Postponed till August 14 – 17th 2022 at Narrabri and will not be coin-

ciding with the meeting of the Australasian Grain Science Association 

(AGSA). 

The Second International Wheat Congress (amalgam of International 

Wheat Conference & International Wheat Genetics Symposium), 

Beijing, China — Postponed the meet to 12-16th September 2022 in 

Beijing and Third IWC postponed to 2024 in Australia. 

The Australian Barley Technical Symposium (ABTS), Gold Coast, 

Australia — Postponed till 22-25th August 2022, Gold Coast, QLD, 

Australia. 
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The CAIGE project is a pipeline of new materials and the process of 

selecting, importing, quarantining, multiplying, and evaluating 

germplasm continues, despite a second year of COVID-19 induced 

disruption. Many thanks to all involved, including our CGIAR part-

ners, who provided relevant germplasm and data to help us select 

Australian specific sets to keep the pipeline moving, and Julie who 

continues to keep us honest.  

 A special thank you to Ky Matthews, Robin Wilson and Amit 

Singh who worked tirelessly to incorporate pedigrees into the analy-

sis of CAIGE data. Our ability to identify new and useful material is 
now greatly enhanced. The 2021 season is underway, and I’d like to 

take this opportunity to thank all our collaborators, particularly 

those who agreed to sow trials this year – your assistance makes 

CAIGE work. We look forward to another great year (mice and the 

usual risks aside) and hopefully you all find useful germplasm. 

percent higher than those grown by most farmers. 

 His varieties were sown on more than 58 million hectares 

worldwide including Australia, making him by far the world’s 

most successful and impactful wheat breeder. The importance 

of this work cannot be overstated as wheat is a staple food and 

a key source of calories and protein for billions of people and 

the most important cereal crop in Australia. In fact, much of the 

genetics used by modern Australian wheat breeders to develop 

new high-yielding varieties for farmers originated from Raj’s 

research. Raj maintained a life-long association with the Univer-
sity of Sydney’s Plant Breeding Institute and continued to men-

tor students and collaborate on critical issues of wheat research 

until his death.  

 In recognition of his outstanding achievements and contri-

bution to science and food security, Raj was awarded the 2014 

World Food Prize. This prize recognised the impact of his re-

search on the lives of hundreds of millions of people through 

the development and release of 480 high-yielding and disease-

resistant wheat varieties released in 51 countries. Estimates 

suggest that his work alone increased global wheat production 

by more than 200 million tons.  

 Raj also played a significant role in mentoring and training 

many staff at the CG centres CIMMYT and ICARDA, as well as 

more than 700 young scientists from developing countries.   

Besides the World Food Prize Raj also was recipient of many 

accolades including Padma Shri Award (India), PBSA Award 

(India), Friendship Award (China), The Rank Prize (UK), Craw-

ford Fund Derek Tribe Award (Australia), Order of Quetzal 

(Guatemala), King Baudouin Award, CGIAR, and Honorary 

doctorate degrees from various universities including the Syd-

ney Univ. in 2017. Fellowships of various societies (e. g. ASA, 

CSSA, AAAS, NAAS) and an Adjunct Professorships at universi-

ties.  

 Raj was very committed and beneficial partner with the 

CAIGE project, both when he was involved at CIMMYT and 

ICARDA and then when his own bread wheat lines where fed 

into the CAIGE Yield trials under his company Resource Seeds 

International (RSI), many of which have been highly competitive 

and useful lines. 

 Raj will be deeply missed by his family, friends, colleagues, 

and all who knew him. Dr Ravi Singh kindly provided a reflec-

tion of Raj and his contributions at the CAIGE AGM in April 

this this year, and indicated that CIMMYT has renamed its CIM-

MYT’s Toluca Research Station named as Dr. Sanjaya Rajaram 

Research Station. 

The CAIGE community were deeply saddened by the loss of Dr 

Sanjaya Rajaram, University of Sydney alumnus, World Food Prize 

Laureate and world-renowned wheat breeder and scientist, who 

died on February 17th from COVID-19 in Cuidad Obregon, Mexico 

City.  He was born in 1943 near a small farming village in the state of 

Uttar Pradesh in north-eastern India. His family made a meagre living 

on their five-hectare farm growing wheat, rice and maize. Raj, as he 

was known to his friends, was keenly interested in the world around 

him and his parents sent him to school in a nearby village; this at a 

time when 96 percent of the Indian rural population had no formal 

education.  

 He later won a state scholarship to attend high school, and sub-

sequently obtained a Bachelor of Science in Agriculture degree from 

the University of Gorakhpur in 1962. He then studied genetics and 

plant breeding under Dr. M.S. Swaminathan at the Indian Agricultural 

Research Institute in New Delhi, graduating with a master’s degree 

in 1964. 

 Raj arrived in Australia in 1965 to study for his Ph.D. in plant 

breeding at the University of Sydney, on a scholarship provided by 

the Rotary Club of Narrabri, NSW. His professor and mentor at the 

University of Sydney was Dr. I.A. Watson. Upon graduating, Watson 

recommended Raj to Dr. Borlaug at the International Maize and 

Wheat Improvement Centre (CIMMYT) in Mexico – this set-in mo-

tion Raj’s distinguished scientific career in wheat research.  

 Raj went on to lead the Bread Wheat Breeding Program at CIM-

MYT and was later appointed Director of the CIMMYT Wheat Pro-

gram. Raj had the extraordinary ability to visually identify and select 

plants for cross breeding that possessed a range of desired charac-

teristics, an ability that was essential to wheat breeding in the 1980s 

and 90s. The yield potential of his new varieties was soon up to 25 

Dr Sanjaya Rajaram & Dr Norman 

Borlaug inspecting wheat paddocks in 

Mexico 

Prof. Richard Trethowan  
(Project Leader Bread & Durum 

Wheat) 

Associate Prof. Mark Dieters  
(Project Leader Barley) 

Late Dr. Sanjaya Rajaram 

June 2021 

AN UPDATE FROM CAIGE PROJECT LEADERS  

VALE TO DR SANJAYA RAJARAM (1943-2021) 

https://www.cimmyt.org/news/cimmyt-to-dedicate-historic-wheat-experimental-station-to-sanjaya-rajaram/
https://www.cimmyt.org/news/cimmyt-to-dedicate-historic-wheat-experimental-station-to-sanjaya-rajaram/
https://www.smh.com.au/national/scientist-boosted-global-wheat-yield-with-disease-resistant-varieties-20210303-p577cm.html
https://www.cimmyt.org/news/remembering-the-life-and-legacy-of-sanjaya-rajaram/


 3 

As mentioned in our last CAIGE Newsletter, Dr Hans J Braun 

retired last year as CIMMYTs Global Wheat Director, after serv-

ing CIMMYT and the Global Wheat Community for 37 years as a 

CIMMYT Scientist. Hans was very much involved with support-

ing, interacting and promoting the CAIGE project over his time 

as CIMMYT. A reflection of his time and contributions at CIM-

MYT were highlighted by CIMMYT. 

 In November 2020, Alison Bentley joined CIMMYT as the 

new program director of the Global Wheat Program. She will be 

succeeding Hans Braun, who has steered the program for the 
last 16 years. She is leading a team a team of 40 international 

scientists who use scientific approaches to develop improved 

wheat germplasm. 

 Prior to joining CIMMYT in November 2020, she was work-

ing in the UK focused on translation of fundamental scientific 

breakthroughs into tangible impacts for the agri-food sector. Her 

research combines genetics and genomics to develop and deliver 

new tools and technology to improve plant breeding and crop pro-

duction. She has a doctorate in Agricultural Science and PhD in 

Agriculture from The University of Sydney, Australia. 

 Alison was able to introduce herself at our recent AGM and 

outlined some of the exciting initiatives in the Global Wheat Pro-

gram (‘An update on Bread Wheat Improvement’).  The CAIGE 

community welcomes Alison and we look forward to future collabo-

ration. 

CHANGING OF THE GUARD FOR THE CIMMYT WHEAT PROGRAM 

Dr. Alison Bentley 
(Director, Global Wheat Program, 

CIMMYT) 

June 2021 

CAIGE STATISTICS UPDATE 

Ky Mathews (UOW), Amit and Robin have been finalised all data 

from 2020, except for the across year MET for Durum 

(presently only the 2020 Analysis is available). One yield dataset, 

including both publicly and privately funded trials, was analysed 

for each crop. Results from the public yield trials in Australia is 

accessible to all; however, the results from the privately funded 

trials is only available to CAIGE Collaborators and is password 

protected. Ky has kindly provided a summary update of MET 

Pedigree Analysis and interpretation. 

Some important points regarding the bread wheat re-
analysis of the across year bread wheat dataset from Ky 

include: 

The key differences between this analysis and the 2013-2020 

MET provided on 21 Feb 2021 are:  

a) We reduced the number of years from 8 to 4 years, i.e. 2013-

2020 to 2017-2020. This was to enable reduced computation 

time times for the analysis, and in accordance with the common 

belief is that 4-5 years is “good enough” for a MET analysis. Ky rec-

ommends that this common belief is tested using some of the new 

methods developed at UOW regarding the design of a MET dataset.  

b) The pedigree strings were used to generate the pedigree file 

rather than the GID. This allows for more depth in the pedigree 

(back to many generations of ancestors rather than just the grand-

parents). During the curation process it was necessary to carefully 

check all GID and resolve any issues wherever possible.  

c) A more cautious approach was taken to the identification of 

duplicates than previously, and a clear approach on how to manage 

for future has been established. 

 If you would like to receive the individual phenology analysis 

please let me know, and if you have any specific queries with the 

analysis please contact Lu Wang (luw@uow.edu.au) from UOW (cc 

with Myself and Amit). 

More than 50 CAIGE collaborators joined the CAIGE Virtual 

AGM on the 1st April 2021. The agenda, the eleven  presenta-

tions and AGM minutes can be found at the link. 

 Richard indicated that the AGM went very well considering 

it was a virtual meeting. Richard thanked Ravi for providing a 

reflection on the life and significant achievements of Dr Sanjay 

Rajaram (who died on 17th February). The new Global Wheat 

Program Director Dr Alison Bentley introduced herself to the 

CAIGE group. 

 Due to COVID-19 it was not possible for the CAIGE bread 
wheat Tour at CIMMYT to occur if March 2020. Both Ravi Singh 

(Bread Wheat) and Karim Ammar (Durum Wheat) made selec-

tions in collaboration with the CAIGE team which have now 

been received and are undergoing quarantine – please see the 

section below QUARANTINE UPDATE. 

 The 2020 Field Season was very favourable across all loca-

tions in Australia – with 14 Bread Wheat, 7 Durum and 4 Barley 

trials. Unfortunately, due to COVID-19 restrictions there was 

no CAIGE tour, however Richard and Mark visited trials in Qld 

and NSW and Julie in Victoria. Other CAIGE collaborators pro-

vided an update of their respective trials in SA and WA. Pathology 

data was collected on all three crops in various locations and all 

data was returned in a timely manner. Richard and Julie thanked all 

collaborators for continued efforts and working with CAIGE. A 

summary of the results is provided in the next section CAIGE 

2020 BREAD, DURUM and BARLEY AUSTRALIAN 
RESULTS. 

 Richard mentioned that there has been a quantum leap forward 

with the CAIGE analysis last year with significant progress being 

made with statistical design and analysis using pedigree over years. 

The analyses have taken longer than expected, however the CAIGE 

community supports the over year MET analysis with pedigree for 

all three crops. The analyses are a result of many months work 

which has largely been conducted by Ky Mathews (CBB) and Robin 

Wilson and team (IBP) with CG partner and the CAIGE core team. 

This has involved the assembly of large data sets over multiple years 

for BW, DW and Barley, validation of pedigree, interpreting trun-

cated pedigrees and in some cases fixing GID, as well as remove 

duplicate entries, and also data entry into the CAIGE BMS platform.  

More information about this was provided in Ky’s presentation 

CAIGE MET Analysis and Field Design. 

CAIGE AGM 2021 

https://www.cimmyt.org/news/cimmyt-is-at-my-heart/
https://www.cimmyt.org/news/alison-bentley-to-be-new-global-wheat-program-director/
http://www.caigeproject.org.au/caige-meeting-2020-2/
http://www.caigeproject.org.au/wp-content/uploads/2021/06/PedMETInterpretation.pdf
http://www.caigeproject.org.au/wp-content/uploads/2021/06/PedMETInterpretation.pdf
mailto:luw@uow.edu.au
mailto:julie.nicol@sydney.edu.au
mailto:amit.singh@sydney.edu.au
http://www.caigeproject.org.au/caige-meeting-2020-2/
http://www.caigeproject.org.au/caige-meeting-2020-2/
http://www.caigeproject.org.au/caige-meeting-2020-2/
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DATA ANALYSIS AND COMPILATIONS 

CROP PUBLIC PRIVATE 

BREAD-
WHEAT  

2020 Data Compilation  2020 Data Compilation  

MET Data (2017-2020) MET Data (2017-2020) 

 Top 10% Entries 

DURUM 

2020 Data Compilation  2020 Data Compilation  

2020 MET Results 2020 MET Results 

 Top 10% Entries 

BARLEY  

2020 Data Compilation  2020 Data Compilation  

MET Data (2015-2020) MET Data (2015-2020) 

Quality Data Top 10% Entries 

Also of note and presented by Robin Wilson (IBP) and Amit Singh 

(CAIGE Database) is the uploading of CAIGE data to BMS, along 

with some of the genotypic data from the CG Centres – please 

see their presentation ‘An Update on CAIGE Data Base Manage-

ment and Data Compilation’. This has been a time-consuming task 

and will allow CAIGE collaborators greater access to lines of 

interest. Further information is provided in DATABASE AND 

MIGRATION TO BMS- including genotypic data. 

 Richard also mentioned a recent impact analysis ‘Impact of 

international bread wheat germplasm on Australian wheat yield ‘of 

CAIGE wheat has been submitted for publication to Crop & Pas-

ture Science by UoS, GRDC and CG, giving a return of 36:1 CBA. 

This analysis is being slightly refined (to include ACIAR financial 

contributions) and may change slightly, but still will reflect signifi-

cant impact on Australian grain industry. 

 During the closed discussion several breeders acknowledged 

the increase in use of CG lines in their breeding programs and a 

significant value of the data being provided. Julie indicated that 

much work has gone into producing the Data Compilations for 

each crop which have enabled breeders to understand well not 

only the performance of the line, but also disease and other phe-

notypic traits measured.  

Pathology collaborators also acknowledged the value of the 

germplasm for disease resistance, and of note many of the Soil 

Borne Pathogen Lines from Dr Amer Dababat’s program sent from 

CIMMY- Turkey have now been confirmed for their resistance and 

tolerances to Crown Rot (Fusarium culmorum) and Root Lesion 

Nematode (Pratylenchus  thornei), based on the work by Dr Phil 

Davies and Dr Anke Martin (for Crown Rot), and Dr Jason Sheedy 

(for P. thornei) in addition to performing well in the CAIGE Yield 

Trial across multiple locations. Also, of note is the work from Laura 

Ziems and colleagues on Leaf Rust with Barley, has confirmed the 

value of many Barley lines from ICARDA which are providing novel 

sources of resistance. For further detail please refer to Julies overall 

presentation ‘An Annual Update of the CAIGE Program’.  

 The key core CAIGE collaborators were supportive of CAIGE 

moving forward as the current project runs till the end of 2021. 

The current model was acknowledged as working well, so develop-

ment of a new CAIGE project will largely have the same elements 

with some tweaking. GRDC has circulated a survey for feedback 

and indicated by August this year, GRDC should be able to confirm 

their appetite for the new CAIGE project. 

June 2021 

CAIGE 2020 BREAD, DURUM AND BARLEY AUSTRALIAN RESULTS–OVERYEAR 

YIELD MET, AGRONOMY AND PATHOLOGY  

Ky Mathews (UOW) and colleagues have implemented an across 

year pedigree MET analysis for Bread Wheat (2017-2020) and 

Barley (2015-2020). For durum Ky implemented a pedigree MET 

analysis for the 2020 trials only due to a lack of time to curate the 

pedigree data for the 2016-2019 entries. An across year durum 

pedigree MET for 2016-2020 is currently underway. To facilitate 

these across year analyses a significant curation process of both 

the phenotypic and pedigree information was required. On behalf 

of the CAIGE team we thank Ky, Robin, CG colleagues and their 

teams for their persistence and time to make this significant im-

provement, and all our CAIGE collaborators for being patient and 

helpful during the process. 

What data do we have available? 

Amit Singh (CAIGE Database manager) has done a sterling job of 

pulling all data together producing the data compilations for each 

crop, the updated MET Pedigree Analysis for Bread and Barley, 

and the 2020 Durum Wheat Analysis. As mentioned, the private 

data is only accessible for CAIGE collaborators (with password 

protection), and all public data can be viewed by anyone (but 

excludes private collaborator data).  

 The 2020 Data Compilation includes Australian pathology and 

several phenology traits measured and analysed at specific loca-

tions (Days to heading, Zadok’s Scale and Plant Height), along 

with CG Data. As with previous years, the Data Compilation 

provides a one-stop-shop to fully explore the value of a line for 

yield and disease resistance reactions. Quality Data is also availa-

ble for Barley from York and Gatton, as is the Root Lesion Nem-

atode data for selected bread wheat entries. 

How to interpret the yield data? 

Ky has provided a document, MET Pedigree Analysis and interpre-

tation, which explains the statistics provided in the results files 

and how they can be used and interpreted. The reports for each 

crop are currently under revision and will be shared with collabo-

rators shortly. They provide details about the germplasm, trials 

and traits, analysis and results. 

 In 2020 we had 14 Bread Wheat, 6 Durum Wheat and 4 Bar-

ley Yield Trials. All Barley trials were public, and there was a mix 

Table 1.  Links associated with public and private data from the 
statistical analysis and data compilations for bread, durum and bar-
ley. Please note private data is password protected. 

of both Public and Private for Bread and Durum Wheat. The 2020 

season was favourable in most regions and yields were consistently 

high. Information on 2020 and the other years trials and data relat-

ing to the over year MET analysis can be found in links in Table 1 

and in the final reports which will be distributed shortly to collabo-

rators. 

Bread Wheat 

A linear mixed model was fitted to the dataset where the total 

genetic effects are partitioned into additive and non-additive effects 

and the respective between environment variance-covariance matri-

ces modelled using factor analytic models. The partitioning of the 

genetic effects is possible by using the numerator relationship ma-

trix (A) derived from the available pedigree information. The final 

model used for Bread Wheat was an FA4-FA2 with four factors for 

the additive effects with percentage variance accounted for (%vaf) 

46%, 17%, 14%, and 9%, respectively, and two factors for the non-

additive effects with %vaf 53% and 20%, respectively. 

http://www.caigeproject.org.au/download/bread-wheat-data-compilation-pathology-agronomy-cg-data/
http://www.caigeproject.org.au/download/bread-wheat-data-compilation-pathology-agronomy-cg-data-2/
http://www.caigeproject.org.au/download/wheat-public-data-metresults/
http://www.caigeproject.org.au/download/wheat-metresults/
http://www.caigeproject.org.au/download/wheat-metresults-2/
http://www.caigeproject.org.au/download/2020-durum-wheat-public-data-compilation/
http://www.caigeproject.org.au/download/2020-durum-wheat-private-data-compilation/
http://www.caigeproject.org.au/download/wheat-public-data-metresults-2/
http://www.caigeproject.org.au/download/wheat-metresults-3/
http://www.caigeproject.org.au/download/wheat-metresults-2-2/
http://www.caigeproject.org.au/download/2020-barley-public-data-compilation/
http://www.caigeproject.org.au/download/2020-barley-public-data-compilation/
http://www.caigeproject.org.au/download/wheat-public-data-metresults-2-2-2/
http://www.caigeproject.org.au/download/wheat-public-data-metresults-2-2-3/
http://www.caigeproject.org.au/germplasm-evaluation/barley/quality-data/
http://www.caigeproject.org.au/download/wheat-metresults-2-2-2/
http://www.caigeproject.org.au/caige-meeting-2020-2/
http://www.caigeproject.org.au/caige-meeting-2020-2/
http://www.caigeproject.org.au/caige-meeting-2020-2/
http://www.caigeproject.org.au/germplasm-evaluation/barley/quality-data/
http://www.caigeproject.org.au/
http://www.caigeproject.org.au/
http://www.caigeproject.org.au/wp-content/uploads/2021/06/PedMETInterpretation.pdf
http://www.caigeproject.org.au/wp-content/uploads/2021/06/PedMETInterpretation.pdf
http://www.caigeproject.org.au/germplasm-evaluation/bread/yield-trial-australia/yield-trial-australia-2020/
http://www.caigeproject.org.au/germplasm-evaluation/durum/yield-trial-australia/durumyield-trial-australia-2020/
http://www.caigeproject.org.au/germplasm-evaluation/barley/yield-trial-australia/barleyyield-trial-australia-2020/
http://www.caigeproject.org.au/germplasm-evaluation/barley/yield-trial-australia/barleyyield-trial-australia-2020/
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Exploring Overall Performance of the lines 

This FA4-FA2 model allows the total genetic effects to be parti-

tioned into the additive and non-additive genetic effects, also 

known as general and specific combining ability, respectively. The 

additive effects measure the potential of each line as a parent. The 

total effects, estimated from the additive and non-additive effects, 

measure the potential of each line as a variety. Overall perfor-

mance (OP) is a factor analytic selection tool (FAST) statistic de-

scribed in Smith and Cullis (2018) which allows a comparison of 

varietal performance. It can be calculated for both additive and 

total effects. As indicated in the Table 2, there are several CIM-

MYT, ICARDA, CIMMYT-TURKEY and RSI (the last group of lines 

from Dr Rajaram program for bread wheat) bread wheats that 

have performed competitively with Australian checks, based on 

additive OP.  It is important to note that OP is based on ONLY 

the first factor of the model – which in the case of the Bread 

Wheat MET accounts for 46% of the total variation, so caution 

should be used using this statistic in isolation. 

Year Australian CIMMYT 
CIMMYT-

TURKEY 
ICARDA RSI 

  Number of lines yield tested 

2017 12 112 0 111 0 

2018 14 153 11 135 0 

2019 12 154 24 105 17 

2020 15 327 46 271 62 

TOTAL 53 746 81 622 79 

  Number of lines in top 10% additive 

2017 7 6 0 10 0 

2018 10 12 1 6 0 

2019 7 17 0 9 3 

2020 10 47 1 7 5 

TOTAL 34 82 2 32 8 

  Number of lines in top 10% total 

2017 9 6 0 8 0 

2018 7 16 1 5 0 

2019 7 15 1 4 3 

2020 9 43 3 10 5 

TOTAL 32 80 5 27 8 

Table 2. Number of lines by year and germplasm source that 
were evaluated, in the top 10% additive and total overall perform-
ers of the CAIGE bread wheat 2017-2020 yield data . 

Figure 1.  Factor Analytic Selection Tools: Overall Performance 
(OP) versus Stability (RMSD) for the additive genetic effects of the 
lines evaluated in 2020 using the 2017-2020 MET Pedigree Analysis. 
The legend indicates the germplasm source and Australian checks 
are labelled. The horizontal dotted line indicates the top 10% cut-
off for additive OP. 

 An example of Overall Performance in given in Figure 1 

which shows OP and root mean square deviation (RMSD) for the 

additive effect for the subset 2020 lines evaluated in the full da-

taset. The first factor for the additive effects, on which OP and 

RMSD is based, accounts for 46% of the additive genetic variance. 

Points in the top left hand corner represent lines with good addi-

tive performance and stability across the sampled environments. 

This Figure as with Table 1 above demonstrates that there are 

number of imported lines from all sources which perform as well 

as or better than some Australian check varieties, demonstrating 

their potential value as parents (materials above the horizontal 

dotted line at 0.15 represent the top 10% of yielding materials). 

For this dataset the ICARDA material are in general more stable 

(lower RMSD) than the CIMMYT and RSI lines but there is consid-

erable overlap. 

Figure 2.  Additive Overall Performance compared to Additive 
Best Linear Unbiased Predictions (BLUPs) for lines evaluated each 
year (2017-2020 for Narrabri NSW and 2017, 2018 & 2020 for 
Roseworthy SA).  Points above and to the right of the black hori-
zontal and vertical lines, respectively, represent the top 10% lines 
based on overall performance (above) and individual environment 
BLUPs (right). The legend indicates the germplasm source. Australi-
an checks are labelled. 
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2021 CAIGE AUSTRALIAN FIELD SEASON 

DESIGN – by Ky Mathews 

The CAIGE Bread wheat, durum and barley designs have all 

been designed as multi-environment partially replicated trials 

using pedigree information to optimise allocation of lines to 

trial sites. The allocation to collaborators was such that the 

maximum number of entries possible were provided to each 

collaborator with private companies considered a higher priori-

ty than public trials. Narrabri is considered a home site for 

wheat, Gatton for barley, so all entries are allocated to at least 

one plot in these respective environments.  

The level of replication for the bread wheat trials ranges from 

20 to 62%, for durum is 52-57% and barley ranges from 42-97%. 

One consequence of using pedigree in the design is that it 

should be used in any analyses, including any single site analyses 

breeders may perform themselves. However, due to IP consid-

erations we are not providing the pedigree file and hence Ky 

decided to ensure the level of replication was high enough to 

allow reliable estimation of total genetic effects without the 

pedigree information. 

 Many thanks to the AGG team (Sally Norton, Nicole Saw-

yer and the team) for managing the changes that were then 

necessary and getting the seed out to collaborators in a timely 

manner. 

All trial have now been planted and we are forward for a good 

season. 

Table 3. Number of lines by year and germplasm 

source that were evaluated, in the top 10% additive 

and total overall performers of the CAIGE barley 

2015-2020 yield data . 

Drilling further to understand the Genotype by Envi-

ronment effect (Responsiveness of lines) 

 

It is well appreciated that environmental variation between sites 

and years is very high in Australia, and it is very important to 

identify not only the highest yielding lines in favourable environ-

ments, but also explore which lines perform well when chal-

lenged by less optimal growing conditions (as a result of abiotic 

and biotic constraints). To explore this, it is necessary to drill 

down into the results and use statistics based on all factors in 

the additive and total effects, not just Factor 1. For example, 

the additive genetic variance explains 86% of the total genetic 

variance, 46% of this is described by Factor 1 and Factors 2 to 4 

explain a further 40% of the additive genetic variance. This re-

maining 40% encapsulates the cross-over variety by environ-

ment interaction (VEI). The variety by environment empirical 

best linear unbiased predictions (eBLUPS) can be used to un-

derstand environment specific variety effects. There are two 

types of eBLUPS, Common Variety by Environment (CVE) and 

Variety by Environment (VE). The CVE effects describes the 
repeatable VEI in the dataset whereas a VE effect is the CVE 

plus a specific environment effect, the lack of fit term specific to 

a variety by environment combination. An example of this is 

given in Figure 2 where the re-ranking of the lines within envi-

ronments is demonstrated when the additive overall performance is 

plotted against the additive common variety by environment best line-

ar unbiased predictions (additive CVE-BLUPS) for each environment 

over different years for both the Narrabri site in NSW and Rosewor-

thy in SA. These statistics allow us to investigate the performance of a 

line in an environment of specific interest and then to select accord-

ingly. Again, it can been seen from this Figure that each year and loca-

tion combinations indicate a number of useful lines for possible selec-

tion. 

Barley 

A factor analytic linear mixed model (FA3FA2) was fitted to the 2015-

2020 across year MET dataset. Pedigree information was used to esti-

mate the additive and total genetic effects. As illustrated in Table 3 

there are several ICARDA lines which have performed at a level simi-

lar to the Australian checks, and it is noted that a higher frequency of 

lines have come from the low-input ICARDA nurseries compared 

with the high-input ICARDA nurseries. Although Barley does not offer 

as many lines as Bread and Durum Wheat on a competitive yield basis, 

it does provide a broad range of diseases resistance in useful back-

grounds (as provided in the data compilation and also highlighted by 
Laura Ziems work). It is noted over time the yield competitiveness of 

the ICARDA lines is improving.  

Year Australian ICARDA Australian ICARDA Australian ICARDA 

  Number of lines 

yield tested 

Number of lines in 

the top 10% additive 

Number of lines in 

the top 10% total 

2015 16 120 10 3 10 3 

2016 17 133 11 3 12 2 

2017 12 111 11 0 11 0 

2018 14 139 12 1 12 1 

2019 11 89 9 0 9 0 

2020 10 276 10 18 10 18 

TOTAL 80 868 63 25 64 24 

http://www.caigeproject.org.au/download/barley-pathology/
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The CG Centres CIMMYT and ICARDA have had a long standing and 

continued collaboration with The University of Sydney with rust re-

search, and both Dr Rarajam, Dr Ravi P Singh, Dr Sridhar Bhavani, Dr 

Mandeep Randhawa, Dr Naeela Qureshi and Dr Kumarse Nazari hav-

ing conducted their PhD programs with the University Rust 

Group. The group at the University of Sydney leads the Australian 

Cereal Rust Control Program, which is a partnership between USyd, 

CSIRO, the University of Adelaide and GRDC, with strong links to 

CIMMYT and NSW DPI. 

 The CAIGE Project has had a strong and long research partner-
ship with The University of Sydney Rust Program, and we thank Prof 

Harbans Bariana and Dr Davinder Singh for their many years of 

screening CAIGE materials post-quarantine. 

On the 11th May 2021 The University of Sydney celebrated 100 

years of Rust Research at the Cobbitty Plant Breeding Institute 

followed by a celebratory Dinner in Camden. The wheat rust 

research program is emblematic of the University's mission to 

contribute to national and global sustainable development. Led 

by Professor Robert Park, the Cereal Rust Program is ready for 

the genetic challenges of the 21st century. The presentations 

from the meeting can be viewed in video and photos. 

 The University of Sydney has been involved in cereal rust 

breeding since early 1920s marked with the appointment of W. 
L. Waterhouse to the Faculty of Agriculture which was founded 

in 1910. The year 2021 marks a centenary of cereal rust re-

search at the institution. For 100 years, the cereal rust labora-

tory has monitored cereal rust pathogens throughout Australia 

and have conducted fundamental world-class research to find 

and characterise new sources of rust resistance in cereals and 

investigate the molecular basis of plant resistance to rust fungi. 

 The centre has also assisted Australian cereal breeding 

groups to incorporate rust resistance in new cultivars and pro-

mote stewardship of rust resistance genes by raising awareness 

of the importance of rust diseases in Australian cereal produc-

tion and ensuring an ongoing skill-base in genetic control of 

these diseases. 

Speakers at the morning session who presented at the Event, 

Left to Right: Peng Zhang, Michelle Demers, Michael Norman, 

Harbans Bariana, Laura Ziems, Robert Park 

June 2021 

Left to right- Prof Iain Young (Dean of Science), Prof Brent Kaiser 

(Director, Sydney Institute of Agriculture), Prof Robert Park 

(Director of Rust Research), Prof Duncan Ivison (DVC-Research), 

Prof Stephen Garton (Vice Chancellor), Mr Richard Heath 

(representing GRDC), Prof Belinda Hutchison (Chancellor), Mr Da-

vid Dall (Assistant Secretary of the Department of Agriculture, Wa-

ter and Environment), Prof Jen Potts (Head of SOLES). 

100 YEARS OF RUST RE SEARCH AT THE UNIVERSITY OF SYDNEY  

QUARANTINE UPDATE FROM BRETT LOBSEY  

Bread and Durum Wheat 

In total, 608 lines (379 BW and 229 DW) have been delivered 

to Annette Tredrea in Narrabri for increase in the bird cage 

and to Cobbitty for rust screening with Harbans Bariana. The 

2020 CAIGE quarantine increase from seed received from 

ICARDA in 2019 has been successful, with only a few Durum 

lines requiring re-increasing and some failed to germinate. In 

2020 Bread and Durum wheat were received from CIMMYT 

Mexico with the related nurseries, lists and links below. Many 

thanks to the CIMMYT Bread and Durum Wheat programs for 

the timely delivery of seed and related data. These Nurseries 

have been released from quarantine and are undergoing bulk 

seed increase in Narrabri in 2021. 

Additional Material - In 2021 CAIGE quarantine received a 

second set of 37 MAS durum lines from ICARDA, and unfortu-

nately 6 of these lines failed to germinate in quarantine. The 

other 31 lines have been taken through to 2021 seed increase 

NURSERY 

QCode 

& 

Link 

No. 

lines 

Source  

Elite BW - Australia ZWB21 300 CIMMYT 

Elite BW - Sydney Univ.  ZWW21 12 CIMMYT 

BW - 8th WYCYT*1  ZWY21 32 CIMMYT 

BW -10th SATYN-Heat  ZSA21 35 CIMMYT 

DW - CD21_CAIGE  ZDG21 150 CIMMYT 

DW - CD21_CAIGE SUPL  ZDA21 52 CIMMYT 

in Narrabri. Three CIMMYT durum lines from ZDG20 (Entries 2, 53 

& 82) from the previous year were replanted in quarantine in 2021 

and have now been released for seed increase in Narrabri. 

https://youtu.be/QvxUDB6h4CU
https://www.sydney.edu.au/news-opinion/news/2021/05/13/wheat-rust-research-centenary-science-for-sustainable-prosperity.html
http://www.caigeproject.org.au/germplasm-evaluation/bread/donor-data-2020/
http://www.caigeproject.org.au/germplasm-evaluation/bread/donor-data-2020/
http://www.caigeproject.org.au/germplasm-evaluation/bread/donor-data-2020/
http://www.caigeproject.org.au/germplasm-evaluation/bread/donor-data-2020/
http://www.caigeproject.org.au/imported-lists-donor-data-2021-2030/
http://www.caigeproject.org.au/imported-lists-donor-data-2021-2030/
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NURSERY 
QCode 

& 

Link 

No. 

line 

Source 

High Input ZBS21 129 ICARDA 

Low Input ZBT21 96 ICARDA 

Spontaneum Derivatives SPT21 121 ICARDA 

Malt Barley MB21 14 ICARDA 

Elite Malt Barley EMB21 61 ICARDA 

June 2021 

Barley 

The Barley increase from seed received in 2019 from ICARDA 

was a little more challenging. 421 Barley lines (Hordeum vulgare) 

were received from ICARDA on 3/8/2020 and planted 6/08/2020. 

These materials include both high and low input lines in addition 

to Spontaneum derivatives for disease resistance and specific lines 

for malting, as given in the table below. 22 Lines failed to produce 

viable seed for 2021 seed increase. Due to the presence of smut 

on one plant within this CAIGE nursery the glasshouse was 

locked down. Coupled with the COVID lock-down work condi-

tions implemented into Australia, our testing facility at EMAI 

being inundated with priority testing for a newly imported fall 

armyworm infestation, and plants experiencing photoperiodism 

due to late year planting, all I can say is that we were up against it 

this time around. 

 Many thanks go to Mark Dieters and his team for conducting 

a secondary seed increase on the low weight lines of which there 

were a few. As a result of limited seed post quarantine, the 2021 

barley pathology screening is unable to proceed as usual. All failed 

lines are being re-sown in the next round of quarantine. 

 After several tests and inspections, we were able to establish 

that we had no exotic fungal disease present in the remainder of 

the plants within the glasshouse and these were released. All 

remaining seed from the Spontaneum derivative which had smut 

was destroyed. 

CAIGE wheat materials at seedling stage 

Wayne 

Klepzig & Brett 

Lobsey taking 

time out 

from undertaki

ng quarantine 

facility upgrades 

to meet the 

new 2021 bi-

osecurity stand-

ards. 

If you have any questions please contact Brett Lobsey, Genetic 

Resource Manager - Cereals | Northern Cropping Systems at 

brett.lobsey@dpi.nsw.gov.au.  

 The CAIGE team thank Brett and his for his patience, efforts 

to resolve this challenging situation, and although a slight delay the 

seed will be increased. We can consider the CAIGE Barley a 

COVID Victim this time around! 

DATABASE AND MIGRATION TO BMS— INCLUDING GENOTYPIC DATA 

Robin Wilson (IBP) & Amit Singh (University of Sydney) 

BMS Version v17 

The updated version of BMS offers advanced germplasm search 

and import germplasm options. The new germplasm search mod-

ule enables users to insert a set of stackable filters, including at-

tributes, names, locations, breeding methods, studies, and lists. 

Now, the admins of a program can update the germplasm attrib-

utes, names, basic details, and preferred names through the import 

of simple xls file. Several other features have been added in the 

manage studies, manage inventory and graphical queries modules 

of updated version of BMS. 

BMS Version v18 

New landing page: You can now gain quick access to your 

germplasm lists and studies. Also get a glance of how the phenotyp-

ing process is going in each of your studies by hovering over them 

New germplasm details tab: You will get a leaner and more 

organized view of the germplasm. Open the details in new tab to 

keep your germplasm in your browser. New sections to see the 

origin and phenotypic observations of the germplasm. 

Edit germplasm information: You can now easily modify any 

information about a particular germplasm right from the germplasm 

details. Attributes and names included! 

Germplasm delete: Germplasm delete action is now available in 

the Germplasm Manager 

Import and update pedigrees: You can now specify the progen-

itors of any incoming or existing germplasm in the files you import. 

Note:- Only admin or crop admin can add/edit/delete information 

in BMS via Germplasm Manger. 

http://www.caigeproject.org.au/germplasm-evaluation/barley/imported-list/
http://www.caigeproject.org.au/germplasm-evaluation/barley/imported-list/
http://www.caigeproject.org.au/germplasm-evaluation/barley/imported-list/
http://www.caigeproject.org.au/germplasm-evaluation/barley/imported-list/
http://www.caigeproject.org.au/germplasm-evaluation/barley/imported-list/
https://bmspro.io/2228/v17-release-notes
https://ibplatform.atlassian.net/wiki/spaces/BMS/pages/2140536981/v18+Release+Notes+v18
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Data Compilation 

All CAIGE agronomic, pathological and yield trial data for the 

year 2020 have been compiled and available on the CAIGE web-

site. Collaborators can also retrieve these data set from the BMS. 

The rolling MET analysis results for barley the duration 2015-20 

has been uploaded on BMS. We acknowledge contribution of 

Robin Wilson and his team at the Integrated Breeding Platform 

(IBP) in this context. 

 The BMS databases can be accessed from the CAIGE website, 

by clicking on BMS database on the main menu (picture below) 
using “guest” as a default user ID and password to see the data 

collected from publicly-funded trials. The CAIGE collaborators 

should have their own user ID and password to access the full 

dataset. Contact Amit Singh for log in and other details. We have 

formed a working group with our collaborators and will be 

meeting in coming months to discuss the improved features of 

BMS especially with respect to CAIGE data interrogation and 

retrieval, and if you would like to be involved please contact Amit 

and Julie. 

Genotypic data 

The genotypic data of CAIGE germplasm are available to collabo-

rators either on the website or through GIGWA. SNP marker 

data set of either 845 or 807 CAIGE barley lines can be accessed 

from the CAIGE website and GIGWA respectively. Marker data 

of the selected CAIGE bread wheat lines of CIMMYT (2015-19) 

and ICARDA (2015-20) are also available on the GIGWA or web-

site. The  process of sharing durum wheat genotypic data is un-

derway. 

June 2021 

WEB STATISTICS 

The data depicts the number of visitors to the CAIGE website 

annually and their country-wise distribution. Below statistics 

highlight the hike in the number of unique visit during the year 

2020. A noticeable increase in the number of visitors during the 

time is apparent from the bar graph. It occurs after publishing 

yield and disease statistical dataset of 2020. This is an evidence 

of effective engagement of collaborators and the breeding community. 

Over 14.5K page visits were recorded from Australia alone which 

represent three-fourths of the total visits. Currently, we are updating 

our website and to make it more user-friendly and informative.  

http://www.caigeproject.org.au/
http://www.caigeproject.org.au/
http://52.64.175.84/ibpworkbench/controller/auth/login?logout
mailto:amit.singh@sydney.edu.au
http://www.caigeproject.org.au/
http://52.64.175.84:8080/gigwa/
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Laughter, the best medicine 

The CAIGE website is a valuable resource of information for 

breeders and researchers, and we thank all our collaborators 

for their continued support and contributions to this project. 


