
   

Dear CAIGE Collaborators & CAIGE Community , 

We trust this finds you and your families safe and well. Again, much work and effort went into producing the data for 2022 CAIGE Yield 

Trials for Bread and Durum Wheat and associated pathology nurseries. I thank all collaborators involved in the trials and disease nurseries. 

In terms of the analysis, I would especially like to thank Luke Mazur from Brian Cullisõs team at CBADS-SPI, and off course Robin Wilson and 

his team at BMS for working on pedigrees with Luke and CG colleagues. CAIGE database manager Amit Singh did a sterling job again provid-

ing the data to collaborators. The data was delivered in a timely manner and for the first time with bread wheat we were able to include 

genotypic data in the analysis. 

 In March we finally had the chance to have a face-to-face meeting in Adelaide which was a great opportunity to reconnect with col-

leagues and discuss all things CAIGE. Over 40 people attended this meeting and most also joined the dinner that evening at the Moroccan 

restaurant ôMarrakeshõ in keeping with the CAIGE tour to follow. One of the valuable new additions to our CAIGE project is collecting Pre-

Dicta®B data on all sites to understand what might be driving some of the responses.  In relation to that, I have included an update from 

DPIRD Nematologists about the Root Lesion Nematode situation in WA for both wheat and barley as this was discussed at the AGM. 
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AN UPDATE FROM CAIGE PROJECT LEADERS 

  CIMMYT International hosted it visitorõs week 20-24th 

March in Obregon, however this was not a selection year for CAIGE 

wheat. Both Dr Ravi Singh and Dr Hans Braun were recognised for 

their outstanding and longstanding contributions to CIMMYT wheat 

research over several decades. We also acknowledge their contribu-

tion, and that of the late Dr Rajaram on the importance placed on 

CAIGE since its inception. 

In April the ICARDA CAIGE tour took place for both Bread, Durum 

and Barley. Seven Australians representing Wheat, Barley and Du-

rum attended the tour selecting materials for importation later this 
year. Many thanks to ICARDA bread, durum and barley breeders 

Tadesse Wuletaw, Filippo Bassi and Miguel Sanchez for organising an 

excellent program and Ms Meriem Nassir for associated logistics. 

 Australian 2023 Yield Trial and disease nurseries have been pre-

pared for all 3 crops. Special thanks to Annette Tredrea and her 

team at PBI Narrabri, Luke Mazur (CBADS-SPI) for statistical ar-

rangement of trial designs and especially the AGG ð Sally Norton, 

Nicole Sawyer and her team for enabling timely preparation and 

distribution of all materials. 

 The Steering Committee and Breeders Reference group have 

met this April and all milestones are on track. 

Wishing you all the best with the on-going season and to our CG 

colleagues with their harvest and plantings. 

Kind regards on behalf of the CAIGE team 

 

Julie 

Dr Julie M Nicol  

CAIGE Coordinator 

Dear CAIGE collaborators, 

Data from 2022 Australian CAIGE yield trails and pathology was well received by collaborators in a timely manner.  The 

CAIGE AGM in held in Adelaide was well attended with excellent key presentations.  The CAIGE tour of Morocco was highly 

successful, with both wheat and barley teams visiting trials at key locations around Morocco and even though the year was 

drier than usual, the germplasm discrimination was apparent, and a tailored set of materials selected.  Our steering committee 

meeting was held in Rabat during the tour and the CAIGE Breeder Reference Group meet soon after. With CAIGE trials now 

being sown nationally in our collaborative network, all is on track for another successful year. 

 

Richard Trethowan 

Project Leader (Wheat-Durum) 
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Dear CAIGE collaborators, 

It has been a very busy time for all involved in the CAIGE project getting the seed ready, trials designed and seed despatch to 

all collaborators! I especially want to acknowledge contributes of Annette Tredrea and her team at Narrabri for threshing, 

cleaning and packing all lines from increase earlier this year, Luke Mazur for generating the trial designs, and Sally Norton and 

Nicole Sawyer at AGG for packing and distributing trial seed. All worked under very tight deadlines to make this happen. We 

anticipate barley trials on 6 sites [York (public), Roseworthy (SECOBRA), Pinaroo (AGT), Liverpool plains (2 locations, Tri-

gall/S&W), and Narrabri (public)]. Hopefully, many of these trial sites have already been/or soon will be sown. I am looking 

forward to visiting these trials later in the year.  

 

Mark Dieters 

Project Leader (Barley) 

CAIGE DATA COLLATIONñ2022 

All raw plot data from yield trials and pathological nurseries, were collected from respective Australian CAIGE collaborators. 

The data were compiled and supplied to the statistical analysis team at CBADS-SPI (Centre for Biometrics And Data Science 

for Sustainable Primary Industries) at the University of Wollongong for MET analysis. The CG pedigrees were curated  with 

assistance from Robin Wilson (BMS) and Luke (CBADS-SPI) for 2022 single year and 4 year rolling over year (2019-2022) 

pedigree MET analysis. All the results have been uploaded on the CAIGE for the respective crops, with both private 

(password protected) and public access links below. 

DATA TYPE  PRIVATE  PUBLIC  

BREAD WHEAT  

All Plot Data 
http://www.caigeproject.org.au/download/2022-caige-

bread-wheat-private-all-plot-data/ 
http://www.caigeproject.org.au/download/2022-

caige-bread-wheat-public-all-plot-data/ 

Data compilation for 2022 
http://www.caigeproject.org.au/download/2022-bread

-wheat-private-data-compilation/ 
http://www.caigeproject.org.au/download/2022-

bread-wheat-public-data-compilation/ 

2022 One-year oversite 

Analysis 

http://www.caigeproject.org.au/download/2022-caige-

bread-wheat-private-met-genomic-results/ 

http://www.caigeproject.org.au/download/2022-caige-

bread-wheat-private-met-pedigree-results/ 

NO PUBLIC MET DATA 

Over year Rolling MET 

results 
http://www.caigeproject.org.au/download/2019-2022-

caige-bread-wheat-private-met-results/ 
NO PUBLIC MET DATA 

Genetic diversity analysis 

results 
http://www.caigeproject.org.au/download/bread-

wheat-diversity-analysis-2022/ 
NO PUBLIC MET DATA 

DURUM  

All Plot Data 
http://www.caigeproject.org.au/download/2022-caige-

durum-private-all-plot-data/ 
http://www.caigeproject.org.au/download/2022-

caige-durum-public-yield-data/ 

Data compilation for 2022 
http://www.caigeproject.org.au/download/2022-

durum-private-data-compilation/ 
http://www.caigeproject.org.au/download/2022-

durum-public-data-compilation/ 

2022 One-year oversite 

Analysis 
http://www.caigeproject.org.au/download/2022-caige-
durum-private-met-results/ NO PUBLIC MET DATA 

Over year Rolling MET 

results 
http://www.caigeproject.org.au/download/2019-2022-
caige-durum-private-met-results/ NO PUBLIC MET DATA 

Genetic diversity analysis 

results 
http://www.caigeproject.org.au/download/durum-
diversity-analysis-2022/ NO PUBLIC MET DATA 

BARLEY  

All Plot Data 
http://www.caigeproject.org.au/download/2022-caige-

barley-public-all-plot-data/ 
http://www.caigeproject.org.au/download/2022-

caige-barley-public-all-plot-data/ 

Data compilation for 2022 
http://www.caigeproject.org.au/download/2022-

barley-public-data-compilation/ 
http://www.caigeproject.org.au/download/2022-

barley-public-data-compilation/ 

2022 One-year oversite 

Analysis 
There was no multilocation YT There was no multilocation YT 

Over year Rolling MET 

results 
There was no multilocation YT There was no multilocation YT 

Table 1. Summary of type data collated and compiled for respective crops and their weblinks  
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CAIGE AGMñ2023 

Over 40 Australian CAIGE colleagues and collaborators joined for a ôface to faceõ CAIGE AGM on the 6th March 2023 in Ade-

laide, as part of the Breeders Week Meetings.  As suggested in the CAIGE Breeders Reference Group, preference was to have 

a shorter concise meeting with Q & A which went very well. The meeting ran from 12:30-3.00pm, with five key presentations 

giving an overview and updates of activities and progress (Titles and links to presentations are given here). 

 

1. Overview of the CAIGE project and progress from 2022 (Julie Nicol and Mark Dieters). 

2. CAIGE Statistics for Bread and Durum Wheat and use of the CAIGE iClass Shiny App (Luke Mazur). 

3. CAIGE Genotyping of Bread and Barley and tools for interpretation (Hannah Robinson with input from Josquin Tib-

bets). 

4. BMS update and its integration with CAIGE data (Amit Singh with input from Robin Wilson and Clarissa Pimental). 

5. Quarantine update (Brett Lobsey with input from Sally Norton). 

 

 Of note and interest the collection of PreDicta®B data along with some phenotypic data in season is considered very useful 

in understanding what could be driving the results in different locations. The statistics highlighted the importance of having cor-

rect pedigree information, in addition to use of genotypic data for bread wheat (provided by Intergrain) which improved the 

analysis over pedigree alone for the 4-year BW MET. The use of the iClass Shiny App has certainly enhanced the interpretation 

and interrogation of the CAIGE data.  Hannah Robinson (IG) was also able to show clearly with BW and B genomic data that 

the materials from the International Centres are providing a level of genetic diversity which is largely different and very valua-

ble for Australia. Brett indicated despite some challenges with the new quarantine facilities and their compliance all CAIGE 

materials have been able to keep to schedule. 

Following the CAIGE meeting over 40 people joined in an informal dinner together at the Moroccan restaurant ôMarrakeshô in 

North Adelaide where there was much banter, and all were feed and watered well. 

Image 1. CAIGE hosted dinner post AGM, at Marrakech, Adelaide SA. (Courtesy: Amit) 
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CAIGE IACRDA, MOROCCO TOURñ2023 

The CAIGE ICARDA Morocco tour was organized from 16th to 21st April.  Both wheat and barley teams visited trials at key locations around 

Morocco and even though the year was drier than usual, the germplasm discrimination was apparent, and a tailored set of materials selected.   

Program of Barley group  

16th of April Meeting at ICARDA-Rabat office in the morning and visit Speed breeding facilities, lunch and afternoon visit to Rabat (Sleep in 
Rabat) 

17th April Selection in Marchouch  (Sleep in Rabat) 

18th April Selection in Marchouch  (Sleep in Rabat) 

19th April Visit Sidi el Aidi Heat and Drought Platform and Jemaa Shaim Extreme Drought trials (Sleep in El Jadida) 

20th April Visit Sidi Allal Tazi Disease Platform and in the afternoon visit the Roman Ruins of Volubilis (Sleep in Fes) 
21st April Visit field trials in Douyet  (theoretically optimum rainfed but this year is quite stressed) and come back to Rabat and visit rest of 
facilities (Sleep in Rabat) 

An update on ICARDA Barley Tour ð Mark Dieters  

In April, Miguel Sanchez hosted the CAIGE barley tour at ICARDA in Morocco. It is hard to believe that the last CAIGE tour to Morocco 

was in 2018. This was the first time that the CAIGE our had been during Ramadan ð this brought a new set of experiences and challenges. 

David Moody joined for his 3rd visit to the barley program at ICARDA, and Daniel de Klerk (SABBI) Laura Ziems (Uni. Syd.) and Amit Singh 

(CAIGE database manager) also joined us for part of the barley tour. 

 So much has changed in the barley program at ICARDA since our last visit: the new genebank has been constructed and is now opera-

tional; the barley quality laboratory is fully and operational; speed breeding has been fully implemented in the early generations of the barley 

program for single seed decent and disease phenotyping; all parents in the crossing block are now genotyped with SNP chip, and evaluated in 

yield trials on multiple locations every year; all lines in stage 1 trials are now screened from leaf rust and net blotch resistance using funds 

from the CAIGE project; stage 1 trials now use genotype data to optimally allocate lines to sites (sparce testing) to allow more test loca-

tions; and genotyping of lines in stage 1 trials is being expanded to include markers for known genes.  

 There is an increased focus in the program on feed and fodder as end uses for barley, due to the importance of barley in much of north 

Africa to support livestock production; with efforts to build low-cost ôfodder factoryõ to produce sprouted barley for livestock.  

During our visit to Morocco we were able to walk through all the stage one materials at Marchouch experiment station for purposes of 

nominating lines for importation later this year; we then travel to see Stage 1 and Stage 2 trials on diverse locations (both rainfed and irrigat-

ed); visited the disease nursery where the pathologists amongst us were excited to see high levels leaf rust infection; and also managed to 

visit some local attractions ð Portuguese port city of El Jadida (unfortunately both David and I missed the early morning tour as we had work 

to do!), Roman ruins at Volubilis, and historical city of Fez.  

 Prior to commencement of the official CAIGE tour, I was also able to meet Dr Ahmed Amri and Anna Backhaus (new post-doc at ICAR-

DA) to discuss barley wide-crossing program and see some of the new material coming through their program. Additional lines derived from 

crosses to H. spontaneum will be included in the set imported from ICARDA later this year. Thanks so much Miguel and Anna hosting (and 

driving) our travels through Morocco! David told me that he thought this was the best barley CAIGE tour so far. 

Image 2. Left to Right: Laura Ziems (Cereal Molecular Geneti-

cists, UoSyd), Anna Backhaus (Pre-Breeder, ICARDA), Amit Singh 

(Post-doc fellow, UoSyd), David Moody (Barley Breeder, Intergrain), 

Daniel de Clerk (Barley Breeder, SABBI), Mark Dieters (CAIGE 

barley leader, UQ), Miguel Sanchez Garcia (Barley Breeder, ICAR-

DA), at Jemaa Shaim. (Courtesy: Miguel) 

Image 3. Left to Right: David Moody (Intergrain, Australia), Daniel 

de Clerk (SABBI, South Africa), Miguel Sanchez Garcia (ICARDA, 

Morocco), Mark Dieters (CAIGE barley leader), scoring for multiple 

diseases resistance in disease nursery in Sidi Allal Tazi. (Courtesy: 

Amit) 
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An update on Barley pathology at ICARDA ð Laura Ziems  

The CAIGE tour was of great value to me, representing the Aus-

tralian cereal rust control program and strengthening connections 

with ICARDA colleagues. I had the opportunity to meet with Seid-

Ahmed Kemal and Muamar Al-jaboobi, coordinator and pathologist 

working on biotic stresses of cereals at ICARDA Morocco and 

exchanged ideas on cereal rust pathology. 

 The facilities at ICARDA Rabat are very impressive, particular-

ly the Speed breeding (Miguel Sanchez Garcia) and Genebank 

(Zakaria Kehel) of which we were given engaging tours. In addition 

Andrea Visioni gave demonstrations of the ICARDA high-

throughput phenotyping facilities used in his physiology research 

including the PhenoBuggy in Marchouch and PhysioTron in Sidi el 

Aidi.  

 We travelled ~1200Kms around Morocco to visit drought 

trials, rainfed trials and disease nurseries. Although evidence of 

foliar diseases was present throughout, due to the extensive 

drought conditions a lot of the material was dried down making 

disease assessment difficult. We were able to observe disease re-

sponse to barley leaf rust at Jemaa Shaim and leaf and stem rust of 

barley in Sidi Allal Tazi. 

Image 4. 

Spotting of 

BLR Moderate-

ly sus vs 

resistance 

reactions on 

barley lines, by 

Laura Ziems in 

Jemaa Shaim. 

(Courtesy: 

Laura) 

Image 5. 

Spotting of 

rust reactions 

on barley 

lines growing 

in fields of Sidi 

Allal Tazi. 

(Courtesy: 

Laura) 

Program of Wheat group  

16th April: Arrival (overnight Rabat) 

17th April: Germplasm evaluation and selection at Merchouch  (Rabat) 

18th April: Germplasm evaluation and selection at Merchouch  (Rabat) 

19th April: Germplasm evaluation at Sidi Allal Tazi , Douyet  and farmers field in Meknes (Rabat)  

20th April: Germplasm evaluation at Sidi Al Aydi (Settat) (overnight in Marrakech) 

21st /22nd April: departure from Casablanca (Those who depart on 22nd shall overnight in Casablanca on the 21st April). 

 

CAIGE Wheat leader Richard Trethowan, AGT Pre-Breeder Phil Davies, Intergrain BW Breeder Jayfred Godoy, and CAIGE Database Man-

ager Amit Singh joined part of both tours. Some part of tour was also joined by wheat breeders from Sudan, Ethiopia and Zambia. The trait 

of interest chosen by the CAIGE bread wheat breeders during this visit was ôfoliar pathogensõ, and while the conditions were not conducive 

for visual disease assessment, materials with crown rot tolerance and general adaptation to dry conditions were selected. The sets were 

reduced based on pre-existing disease information provided by ICARDA and all wheat materials will be screened for resistance to foliar 

pathogens in Kulumsa, Ethiopia before despatch to Australian quarantine later in the year. 

 The tour went as planned and was very successful. Both Australian and International Breeders made their selections in various experi-

mental stations for respective crops. These germplasms will be part of upcoming shipment and quarantine. They also shared their expertise 

and experience with young plant breeders and researchers among the groups. There were a few brain-storming sessions on global problems 

of grain growers including Australia and how to mitigate those challenges through focussed breeding and applied research. 
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Image 6. Left to Right: Jayfred Godoy (Wheat breeder, Intergrain), 

Ibrahim Saad Sefian (wheat breeder, Sudan), Richard Trethowan (CAIGE 

Wheat Leader), Phil Davies (Wheat breeder, AGT), Batiseba Tembo 

(wheat breeder, Zambia), Wuletaw Tadesse (Spring wheat breeder, 

ICARDA), Amit Singh (CAIGE Database manager) & Negash Geleta 

Ayana (wheat breeder, Ethiopia) , in bread wheat field Marchouch, a 

rainfed farm of ICARDA, Morocco. (Courtesy: Fatima Ezzahra) 

Image7. Left to Right: Negash Geleta Ayana (wheat breeder, Ethiopia), Batise-

ba Tembo (wheat breeder, Zambia), Ibrahim Saad Sefian (wheat breeder, 

Sudan), Amit Singh (CAIGE Database manager), Abdelaziz Rached (Research 

assistant, ICARDA), Phil Davies (Wheat breeder, AGT), Richard Trethowan 

(CAIGE Wheat Leader), in durum field Marchouch, a rainfed farm of ICARDA, 

Morocco. (Courtesy: Amit) 

Image 9. Jayfred Godoy (left: Wheat breeder, Intergrain), Richard 

Trethowan (middle: CAIGE Wheat Leader), Phil Davies (right: Wheat 

breeder, AGT), in disease nursery in Sidi Allal Tazi. (Courtesy: Richard) 

Pathology report - Phil Davies  

 

The ICARDA bread wheat and durum teams place significant selection pressure on foliar and stem dis-

eases through a network of dedicated nurseries across Morocco and the wider ICARDA trial network, 

increasing the value of this material to Australian breeders. This is particularly the case given the similar 

disease profiles that both growing regions share.  

 In the north of Morocco at the Sidi Allah Tazi site, germplasm is evaluated under high foliar disease 

pressure, with high rainfall and supplementary irrigation creating ideal conditions for generating rust 

epidemics. While evaluation and selection for all three rusts was undertaken here, there was a particular 

focus on Stripe Rust, with this disease continuing to cause significant concern. Selection and evaluation 

for both Septoria and Yellow Leaf Spot was also conducted at this site. To supplement the evaluation 

made at Sidi Allah Tazi, advanced germplasm is also screened for foliar diseases in Ethiopia. Both data 

sets will be available for the material selected.  

 In addition to the foliar disease screening, efforts in breeding and selection for resistance and toler-

ance to Fusarium Crown Rot are also being made, particularly in the durum program. The durum breed-

ing team have established both a glasshouse and small-scale field nursery for screening resistance to this 

disease and are making progress towards establishing a larger scale tolerance screening nursery at the 

Settat Research Station. Crown rot symptoms were also observed throughout yield trials, allowing em-

pirical selection for this trait. Tour participants were also exposed to a number of exotic pests; most 

notably Hessain Fly and were able to see the devastating impact that this pest can cause.  

Image10. Stem rust epidemic observed at Sidi Allal Tazi. (Courtesy: Phil) 

Image 8. Crown rot symptoms in 

yield trials at Marchouch. 

(Courtesy: Phil) 
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