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Value Added Wheat CRC  
  
  

Agenda  
    page  
Coordination Project: progress  Clare Johnson  2  
Quarantine Project: progress and issues  Greg Grimes  3  
Report on trial of 2004#1 lines, Qld  Douglas Lush  6  
Report on trial of 2004#1, 2004#2 lines, Qld  Ray Shorter  6  
Report on trial of 2004#2 lines, SA  Haydn Kuchel  6  
Report on trial of 2004#1, 2004#2 etc lines, WA  Chris Moore  6  
Rust evaluation  Harbans Bariana  6  
International Adaptation Trial  Ky Mathews  7  
Global Challenge Projects: QTLxE analysis and 
simulation tools for marker-assisted selection  

Scott Chapman  8  

DArT marker information on CIMMYT germplasm  Richard Trethowan 9  
Data handling: progress  Sandra Micallef  & 

Mark Dieters  
10  

Synthetics project  Francis Ogbonnaya  11  

International Root Disease Resistant Nursery  Richard Trethowan  
(for Julie Nichol)  

12  

Germplasm Evaluation Project  Harpreet Gill  12  
GRDC’s observations on the CIMMYT suite; 
effectiveness as model for other crops?  

Richard Brettell  14  

Discussion Forum (relevant notes appended after 
each of the above topics)  

Facilitated by   
Richard Trethowan 

  

 
  

The presentations were as follows, and are available as .pdf files for download by clicking on the 



links below, or go to the Progress (.ppts) page of the CAGE web at:   

http://cage.lafs.uq.edu.au

 
Presentation 1: Coordination Project: progress                 Clare Johnson, 
Wheat CRC   

The meeting was teleconferenced by voIP to two CIMMYT sites in Mexico. 
This technology has low setup costs and low, time-independent online costs, so 
was recommended to institute leaders present. Regular updates including 
slides from meetings can be found on  

CAGE website >> Cage management >> Cage meetings

Trial data returned from 2004#1, 2004#2 seed distributed to breeders, and 
from observations during increase of the 2005-2006 sets, will be reported at 
this meeting and has been uploaded to Quarantine List.  Seed from the 2005-
2006 sets is being distributed to over 15 recipients in nine organisations. Lines 
imported January 2007 are undergoing quarantine, and will then be increased 
for distribution to breeders in early 2008.  

  

LMA testing is in progress on 289 “best bets” 2005, 25 IAT with unknown 
LMA, and 145 selections from 2004 sets (fills Australian LMA testing 
capacity). DArT done on the IAT reveals some seed tracking errors, 
admixture or rogue presence, which are being investigated and will be 
reported in September. VAWCRC also independently funded exploratory 
DArT (25,000 markers) on 180 primary synthetics phenotyped for LMA and 
other traits, to help develop associations in this and derived material. Analysis 
is in progress (results mid-2007).  

  

This project is supporting development of a web-query interface by CRIL at 
IRRI for the ICIS database in the UQ project and a working party will be 
held in 2 weeks.  

  

Three breeders are funded to visit Yann Manes at CIMMYT Obregon in the 
week of 19 March, guided by Richard Trethowan. They will be accompanied 
by Allan Rattey (funded by CSIRO) and Harbans Bariana (funded separately 
by GRDC).  

  

Next meeting will be in September at USyd PBI Cobbitty, in association with 
the rust meeting. Likely date: Monday 17 September 2007 (Confirmed).  

  

Discussion  

The breeders reported that they were very happy with the communication 
and coordination efforts. D. Bonnett elaborated on this and the database 
project:   

“The regular updates and availability of data, nursery lists and presentations 
on the website always makes it easy to keep up to date and find whatever data 
is of interest. It was very handy having links to sets of lines referred to in 
Richard’s presentation too. This might be a suggestion to all presenters at 

http://cage.lafs.uq.edu.au/
http://gwis.lafs.uq.edu.au/images/quarantinefiles/presentations/march2007/1Johnson.pdf
http://gwis.lafs.uq.edu.au/index.php/cagesections
http://gwis.lafs.uq.edu.au/index.php/cagesections/cage-managment
http://gwis.lafs.uq.edu.au/index.php/cagesections/cage-managment/cage_meetings_menu
http://gwis.lafs.uq.edu.au/index.php/cagesections/quarantine/lists-by-year


future meetings”.  

  

It was agreed that Yann Manes should be the main scientific contact for these 
projects at CIMMYT, and Peter Ninnes is the administrative contact.  

  

Rick Ward mentioned that CIMMYT’s wheat program has been reorganised 
and the director Hans Braun should also be added to the mailing list.  

ACTION C Johnson: Obtain contact and add to mailing list.  

  

LMA strategy  

D Mares proposed that we develop a positive strategy for using germplasm 
and breeding LMA out of otherwise promising lines, and this was seconded by 
M van Ginkel. K. Mathews noted that the protocol for LMA assay is currently 
under review. Several AGT breeders stated that if a line has high inducible 
LMA, they would not use it unless they could select against LMA early in the 
breeding cycle, and they would never use a line in which LMA is constitutively 
expressed (always on).   

  

We would prefer to know the LMA status of the lines before importation. 
Obregon would be an ideal site for LMA testing. As LMA is a problem for 
pan bread production, but not for flat bread, so funding may be needed. It is 
also very important that we supply feedback to CIMMYT to aid crossing and 
selection. D Mares is confident of the marker on 7B and there are QTLs on 
3B, but we are not yet comfortable with results in the synthetics. The Wheat 
CRC’s higher density DArT profiling of the phenotyped synthetics should 
help to define marker clusters relevant to derived material. It is important to 
build the knowledge base. We recommend focussing resources and working 
together with CIMMYT – they would need ongoing genotyping and LMA 
assays. A germplasm enhancement program, in which outliers were retained, 
would be valuable.  

ACTION R Trethowan: liaise with CIMMYT and GRDC/CGIAR on this.  

  



  

Presentation 2: Quarantine Project    Greg Grimes  

This project coordinates seed import, quarantine and MTAs. There are budgetary 
issues because of the declining anti-smuggling subsidy and increasing number of 
lines because of breeder selections during CIMMYT visits. The quarantine price 
per line is:  
 – 2006-2007: $28  
 – 2007-2008: $34  
 – 2008-2009: $38  
 
  
ACTION K. Mathews: identify IAT material so AWCC can accession it.  
  
For discussion (see detail on slide 9):   
 – Is 20g yield from quarantine sufficient for the trials? Previously there 
was 50-60g/line.  
 – Distribution of synthetics should be under MTA by Francis Ogbonnaya, 
with requests directed to AWCC, the MTAs to be coordinated by AWCC and lists 
to be kept by Francis and copied to the Coordination project.  
 – AWCC’s preference is to sign organizations to an MTA for 4 years and 
append lists of lines distributed.  
 

 
  
  
  
Synthetic import situation:  
  

Year  QCode Description  Entries 
2006  ZES06  T. dicoccoides/dicoccum  179  
2006  ZUM06 T. dicoccum  36  
2006  ZMC06 T. monococcum  60  
2006  ZSF06  Primary Synthetic Nursery  57  
2006  ZSD06 Synthetic Derivatives for Drought Nursery  83  

    Total 415  
        
2007  ZMG06 Ae. speltoides / T. aestivum  13  
2007  ZSF07  Primary Synthetics  78  
2007    Anticipate 2007 synthetic derivatives  100  
    Total  191  
        
2008    Anticipate 2008 synthetic derivatives  325  
    Total budget available @$38.00/line    
    Total 325  
        
    Grand Total 931  

 

http://gwis.lafs.uq.edu.au/images/quarantinefiles/presentations/march2007/2Grimes.pdf


  
  
Discussion  

Material Transfer Agreements  
We need to ensure that distribution of synthetics is done under MTA, the recipients logged at AWCC 
and accessions made. R. Brettell approved the process that requests for synthetics should go direct to 
AWCC, who should send lists to C.Johnson to record on the web.  
ACTION F. Ogbonnaya, M van Ginkel: supply lists to synthetic seed recipients to date to AWCC 
and C. Johnson.  
ACTION ALL: send future requests for synthetics direct to AWCC.  
  
G. Grimes said AWCC prefers to set up one MTA per (parent, not sub-) organisation for the project 
period, and then send lists to C Johnson. R. Brettell said GRDC will look into whether CIMMYT is 
happy with this.  

ACTION R Brettell: follow up.  
  
Nomenclature  
In order to get over the confusion of C (candidate) and M (Mexicali) prefixes to the nurseries, we 
propose in future to use AWCC’s Z-code identifiers, and also to maintain GID, CID, SID. This would 
mean there would be a one year lag to allow quarantine and increase, during which time CIMMYT 
nurseries would be finalised. Breeders wouldn’t know which CIMMYT nursery the lines come from 
during this period but would know in time to make requests for seed. R. Wilson asked for a prefix: 
CA (candidate) to be added to any lines that did not make it into the nursery, to identify them. R. 
Trethowan recommended inclusion of only 2 sister lines, not 6, from any cross, as we could always 
go back to CIMMYT and ask for the rest of the set if desired.  
  
The number of selections by Australian breeders visiting CIMMYT  
The quarantine project has budget for 950 lines at $38 each (separate from the synthetics budget), and 
we expect usual nurseries to be about 500 lines, therefore visiting breeder groups could make about 
500 selections per year, assuming a few will drop out.   

ACTION R Trethowan: liaise immediately with AWCC and remove any duplication from the 2006 
selections. Use rust data to make cull decisions, in discussion with Yann.  
  
Cut-off dates  
In order for things to work well, we need to set some cut-off dates:  

ACTION  Who?  
CIMMYT should supply seed to AWCC before the 
December holiday season, to avoid delays getting it into 
quarantine  

Y Manes  

CIMMYT information received January and June/July. 
Supply electronic lists and remove duplicates before 
shipping in Dec.  

Y Manes, R 
Trethowan  

Seed must be sown for quarantine in February and supplied 
to Agrisearch by end June. Coordinate.  

G Grimes, M 
Mackay  

Breeders’ requests for seed to be submitted to AWCC by 31 
October.  

C. Johnson  

MTAs to be finalised by end of February.  G Grimes, M 
Mackay  

Seed (post-build up) to be supplied to breeders by end of 
March (esp. Qld).  

H. Gill, G Grimes,  
M Mackay  

mailto:michael.mackay@dpi.nsw.gov.au;%20greg.grimes@dpi.nsw.gov.au


 
  
Sample size supplied by CIMMYT  
The current sample size is sufficient. Rust is tested in quarantine. M van Ginkel requested that 
synthetics (monococcums, dicoccums etc. for specialist groups) be sent direct to Horsham so that 
DNA tests etc could be done in quarantine, and some early crosses could be made, advancing work by 
6 months or more. The point was raised that the project suite is supposed to facilitate equal access. In 
any case, the nurseries must go first to AWCC as GRDC’s MTA coordinator, and lists should be 
copied to the coordination project.  

ACTION C Johnson, R Trethowan: ascertain GRDC’s position on this.  
  
M van Ginkel and F Ogbonnaya suggested that it would be helpful if options around importing 
germplasm into other AQIS-accredited sites could be considered, so projects can move forward faster. 
R Trethowan has previously suggested that we may in the end have a two step quarantine where 
Priority One materials enter via the AWCC and second tier materials via NZ (at a reduced cost due to 
seed quantity efficiency) or via other local arrangements (e.g. Cobbitty, Horsham etc). However, as the 
NZ option may not be available long-term, the group decided against it.  

CIMMYT bread wheat lines are in future years to be supplied as single nursery - i.e. 3 nurseries: 
bread wheat nursery, synthetic nursery and breeders’ selections.   

  
Trials of Lines Imported 2004  

Presentation 3: Northern Region    Douglas Lush, QDPI&F  

Set 2004#1 (REF) was trialled in the 3 sub-regions of Queensland:  
 – Biloela:  good trial  
 – Roma:  irrigated for planting but drought thereafter, so severely stressed.  
 – Yallaroi:  good moisture but inconsistent establishment.  
 
Best performers: IBWSN, SAWSN (most selections). Will increase 1,135 lines this 
year.  
  
Presentation 4: Northern Region    Ray Shorter, CSIRO  

Yann Manes viewed these trials during his visit in 2006. The slides show detailed 
data including pedigrees of the top 5%.  
Colour code:   
Blue = semi-arid (Babax, Pastor derivatives). Good yield and grain size.  
Red =   
Green = bread wheat, special  
The better lines are Seri/Babax RILs.  
Evaluated synthetics from shipment 4 in 2006.  
  
Presentation 5: Southern Region     Haydn Kuchel, AGT  

The early estimate at Roseworthy was for a 4t crop, but then drought hit, followed 
by crown rot. No slides were prepared, but the analysed data can be found on the 
CAGE web (please note, this was not a typical year).  
  

http://gwis.lafs.uq.edu.au/images/quarantinefiles/presentations/march2007/3Lush_mar2007.pdf
http://gwis.lafs.uq.edu.au/images/quarantinefiles/presentations/march2007/4RayShorter_mar2007.pdf


Presentation 6: Western Region    Chris Moore, DAFWA  

Conditions were dry and variable. The slides contain good data on reduced sets 
(some selections have occurred and 2004#2 has been split in two. Sets will not be 
reduced in future years. Italicised labels denote ICARDA lines.   
  
Presentation 7: Rust trials  Harbans Bariana, University of Sydney PBIC  

Received 5 seeds of 4 sets of lines. Trials are in progress and will be reported in 
detail at the September meeting. Observations to date:  

 
  

“CIMMYT 
A”  

289 
lines  

(2005 set)  Highly resistant to stripe rust, 6 lines 
segregated  
Highly resistant to leaf rust, except 6 lines  
A good proportion of lines were MS to stem 
rust  

“CIMMYT 
B”  

400 
lines  

(2004#2 
set?)  

Resistant to all rust, some lines segregated  

“CIMMYT 
C”  

426 
lines  

(2004#1 
set?)  

Resistant to all rust, some lines segregated  

“CIMMYT 
D”  

75 
lines  

(RDRN? 
IAT?)  

Highly susceptible to all rust diseases; a few 
lines segregated  

 
  
ACTION CJ: confirm with Harbans the identity of the tested lines.  

http://gwis.lafs.uq.edu.au/images/quarantinefiles/presentations/march2007/6Moore_south_Marc2007.pdf
http://gwis.lafs.uq.edu.au/images/quarantinefiles/presentations/march2007/7Bariana.pdf


Presentation 8: International Adaptation Trial   Ky Mathews, CSIRO  

Agrisearch packed the seed for distribution last year. There was some indication 
that a rogue got in at the Gatton site, but no complaints have been received. Data 
was submitted by most of the participating breeders two weeks ago and some 
analysis has been done. A list of lines proposed for this year will be circulated for 
discussion. Stripe rust is handled by incorporating data if scores are supplied and 
removing it from the analysis if there is no score. The IAT is distributed separately. 

ACTION H Bariana: look into this.  
  
In the graphs on slides 5-6 and 9-12, right angles indicate: not correlated; small 
angle: correlated; 180

o
: negatively correlated. “H

g
” is a generalised heritability: 

this is a new   
way to obtain the heritability when data is spatially analysed (Cullis, Smith, 
Coombes 2006).  
  
For genotypes plotted on slide 6, darker colour coding represents new additions to 
IAT, paler represents lines already in IAT. CIMMYT line SERIPSTRBV92 looks 
good for the southern region, whereas generally CIMMYT lines tend to do well in 
the north. This was the first year that Australian lines out-yielded CIMMYT lines. 
Entries in the top 20 for the first time (Wyalkatchem, Wentworth, Young, EGA 
Bonnie Rock, Babbler and GBA Combat) are shown in bold type. There were 6 
high-performing CIMMYT lines in the top 20 and the rest were Australian.  
  
Global Adaptation  
We obtained good data on days to heading and temperature for 55 lines. Factor 
analysis, including pedigree data, was performed on 106 trials and partitioned into 
additive and non-additive genetic line effects by environment using the pedigree 
relationship matrix – see slides 8-13 and paper:   
Helena Oakey, Arūnas Verbyla, Wayne Pitchford, Brian Cullis and Haydn Kuchel. (2006) 
“Joint modeling of additive and non-additive genetic line effects in single field trials”, 
Theoretical and Applied Genetics 113 (5) Sept.2006, DOI 10.1007/s00122-006-0333-z, 
<http://springerlink.metapress.com/>  
For example, slide 11 shows that Attila is a good parent in some environments and 
Excalibur in others. In the plot of non-additive by environment effects, Australian 
and CIMMYT lines lie on top of one another: this analysis could help identify 
which would make good parents. For example, Janz has high non-additive x E 
expression and although frequently used as a parent, it is not a particularly good 
parent. In slide 12, maturity class on a thermal time basis was applied to explain 
these patterns. Additive effects take over in some environments (i.e. maturity is not 
the only factor at play). The analysis indicates that CIANO is a good source for 
northern Australian sites, while southern sites may be better investigating later 
maturing lines suitable to mega-environment 9 (Argentina, the drier parts of 
Turkey etc; see Mathews et al., to be submitted to TAG 2007).  
  
Last year’s breeder selections were later-maturity. R.Trethowan commented that 
the basis of the cull was to reduce the number of sister lines. All crosses are still 
represented.  
  
Window on Wheat  
A case study is described in slides 14-18: Andrew Milgate (NSW DPI) requested 
use of Window on Wheat to help select environments and to select lines from a 

http://gwis.lafs.uq.edu.au/images/quarantinefiles/presentations/march2007/8Mathews.pdf
http://springerlink.metapress.com/


large database:   
1,231 trials, 1,253 genotypes. Selecting for high rainfall/irrigated reduced this to 
341 trials but still 1,231 genotypes, so for the future Ky recommended performing 
a GxE analysis on the selected trials and providing an across-site BLUP to better 
identify the top performing lines, and hopefully decrease the numbers. M van 
Ginkel mentioned that one could also do GIS site similarity, and Ky agreed but 
said you could also use the previous analysis for this.  
  
Some DArT results are reported below by Scott Chapman, and there is some 
receival quality data (kernel hardness, protein, colour etc but not processing 
quality).  
  
Discussion  
CIMMYT’s Facultative Adapted Wheat Nursery is targeted to mega-environment 
9, which is relevant to outcomes of the IAT project. We could bring in 100 lines 
for evaluation, under the IAT project.  

ACTION R Trethowan: coordinate supply to K Mathews from Alexi Morgounov 
in Turkey.  

Ky will discuss with R Trethowan how to analyse the IAT with the GET. As part 
of this process, Ky will need to obtain the raw data from the GET.  
  



Presentation 9: Global Challenge Projects; DArT results; future of IAT   
        Scott Chapman, CSIRO  

QTLxE (Wageningen University Research) - statistical methodology built on 
factorial regression for modelling QTL effects in multi-environment, multi-trait 
datasets; flexible for incorporation of multi-QTLs, and multi-environment. This is 
being implemented in standard statistical packages and applied in maize and wheat. 
  
Simulating MAS (CSIRO PI) and Whole-plant Modelling (CIRAD)  
Using Qu-Gene (available under licence from UQ) as the base, the group is 
developing software tools to capture and use molecular map data in simulation. 
The marker map can be merged in this way with the putative QTL map, e.g. see 
Triticarte’s Cranbook x Halberd Chromosome 4A map integrated with QTL view 
on slides 9-10; ‘map’ editor to choose QTL and flanking markers; phenotype 
‘plug-ins’. Example simulations: parent building; MAS to increase coleoptile 
length without affecting height, 1,000 simulations (see slides 6-13).   
  
DArT   
In results from 2005, the results mostly made sense though because of some 
missing data points and a few potential errors in sample supply, the DArT was 
repeated in 2007. There were again some issues (in slide 15, red denotes presence 
of the DArT marker, pink denotes absence and white, missing data point) and 
subsequent SSR analysis of nine lines confirms that at least six are not what they 
purport to be, differing in 3 multiplex bins. I DeLacy also noted that those lines 
clustering anomalously (slide 16) had the most missing data points, which we have 
tracked down to a sample preparation issue. Preparation may need to be repeated to 
enable valid analysis.   

We subsequently arranged for CIMMYT to re-supply the 9 queried lines 
(Dollarbird, Prl/Sara//Tst/Vee#5, Chil/Prl, Prointa Federal, 
Croc_1/Ae.Squarrosa(205)//Kauz, Saar, Tui, Kauz Dwarf, Sonalika) for DArT to 
enable correlation with global data.  
  
Future of IAT  
The IAT finishes next year, so we need to think about its future. It would be good 
to see IAT lines added to some trials, and an 'Analysis project' set up - perhaps as 
an extension of Cullis' support project. At present, we really only get data into ICIS 
and some basic results out. Having established strong relationships between 
Australian and CIMMYT locations, and that Window-on-Wheat can help identify 
useful germplasm from relevant nurseries and locations, we propose an analytical 
project to identify potentially useful genomic regions by analysis of CIMMYT 
nurseries using a ‘filter’ of worldwide genetic correlations with Australia. It would 
be good to ensure that 'real' detailed analysis is done for Australia with existing 
data and with DArT data etc.   

Discussion  
The recommended new direction for the IAT, if re-funded, would be more 
analytical and would place emphasis on ways to incorporate IAT findings into the 
Australian breeding effort.   

ACTION S Chapman, K Mathews: draft a proposal and circulate it in time to 
receive feedback by June and submit to GRDC, whose planning process 
commences in July.  

  

http://gwis.lafs.uq.edu.au/images/quarantinefiles/presentations/march2007/9Chapman.pdf


Presentation 10: Association Mapping using CIMMYT wheat trials 
Richard Trethowan, USyd,  on behalf of  J Crossa, J Burgueño, S Dreisigacker, R 
Singh, M Lillemo, J Franco, M Warburton, and J Crouch (CIMMYT)  

At CIMMYT, 30 years of ESWYT trial data have been analyzed and genotypes 
spanning this period are being genotyped using DArT whole-genome profiling. 
Association mapping assumes many generations of meiosis and so removes 
association between a QTL and any marker not tightly linked to it – linkage 
disequilibrium (LD). It allows for much finer mapping than the standard linkage 
(bi-parental cross) approach. The slides describe as an example, five traits for 
which DArT marker-trait associations are being found, compared with what is 
reported in the literature.  The potential to mine the genebank, address 
multilocation trials and adaptation, and to identify new alleles and their frequency 
is discussed.   

S Dreisigacker commented that the association work is going well, and H Bariana 
cautioned against potential errors/cross specificity in published data. K Mathews 
mentioned that the development of statistical methods for association mapping is a 
hot topic and we should continue to be aware of new methods being developed.  

  

http://gwis.lafs.uq.edu.au/images/quarantinefiles/presentations/march2007/10Crossa.pdf


Presentation 11: Data handling: progress       Sandra Micallef & Mark Dieters, 
UQ  

The data management section of the CAGE website at   
< http://gwis.lafs.uq.edu.au/index.php/cagesections/quarantine> 

now contains all quarantine lists from 1998 onward, synthetics data, observations 
during seed increase and information and analysis from trials run by breeders in 
2005 and 2006. In slide 4, the “Year” column refers to the year the trial was done, 
not the seed import year (the site has been updated since the meeting to show what 
germplasm was used in each trial). R Shorter provided analysed data and other 
breeders provided raw data, mostly from research stations rather than full trial.   
  
Return of breeder's data - it is great that for the first time data has been returned 
from breeders' trials established with CIMMYT material imported into Australia 
under the CIMMYT suite of projects. We ask that the returned data include the line 
name and GID where available, but need not include the cross. There are some 
issues:   
 a) not all programs have returned data;   
 b) data should (if possible) be returned in the template provided as this 
simplifies analysis and uploading of results;   
 c) need to receive data by end of January each year if we are to analyse and 
upload summary information in time for March meeting of wheat breeders in 
Adelaide;   
 d) many of trials returned were established on breeding stations - ideally we 
would also like to receive data from follow-up trials (even if only for a limited 
subset of CIMMYT lines) that are established in on-farm trials; and  
 e) results from each trial have been uploaded as separate studies. Ideally, all 
trials should form a single study, but we can't do this until we have all results, and 
so will need to consolidate results later this year. Again timely return of data would 
eliminate this requirement.  
 
  
CIMMYT data: currently we are simply uploading the information that is 
provided to us via Richard Trethowan. We would like to know how useful the 
breeders find this information, and have suggestions on ways that the presentation 
of this data could be improved to make it easier for the breeders to use the 
information provided from CIMMYT.  
  
Whether to put raw as well as analysed data on the web, and when data for 
traits (not just yield) will be available, as it is collected in the ICIS template. In 
reference to this, H Kuchel indicated that the crown rot data he supplied was to be 
used as a covariate - there was not uniform infection across his trial. Consequently 
we have to date only presented data on yield on the web. As an initial step, return 
of yield data from the breeders represents a major milestone.   
  

Rather than raw data, we are supplying only derived (adjusted spatially and for 
disease, with entries fixed) data on the web, in the form of BLUEs (best linear 
unbiased estimators), which are deviations for each entry from the mean of the first 
entry encountered in the analysis, i.e. row 1, column 1 of the trial: this line has a 
BLUE of zero. This value “μ” is the multiple regression constant of the analyses of 
the trial. You can use BLUEs together with a weight calculated from the EMS 
from the trials and the number values used to estimate the BLUE to do a combined 
analysis of all data over years and trials without needing the raw data from the 
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trials. In combined (weighted) analysis, BLUPs (best linear unbiased prediction) 
for lines of interest can be derived from BLUEs. Using BLUEs allows us to supply 
data as soon as it comes in, and also enables us to circulate useful information for 
combined analyses on the entries without needing or publishing all the raw data 
(i.e. from test lines), so allows breeders to put the CIMMYT entries in their 
standard trials and not publish the data on their proprietary test lines. We will add 
the arithmetic mean of the trial to the data so that you can get an estimate of the 
trial production level. Note, the BLUEs are not deviations from the site mean yield.  
ACTION M Dieters: follow up with Y Manes BLUEs vs means, and how 
ASReml treats BLUEs.  



A web query interface to integrate querying of phenotype, genotype, pedigree, 
location etc. for the CAGE database of the current trials will be implemented soon, 
and a working party involving IRRI/CRIL and UQ staff has been organised for the 
week 19-23 March and the ICIS 2007 annual meeting is in Canada, 4-8 June. 
Increasing numbers of breeders are using stand-alone ICIS. UQ offers support for 
set-up and training.  

ACTION ALL: inform Sandra of any database queries you would like included 
in the web-tool being developed for retrieval of the trial data, and contact her for 
any help you require with ICIS.  
  
Discussion  
There were some issues in ability to understand the data, e.g. BLUEs (there is a 
BLUEs command in ASreml). See definitions above. Development is on the 
agenda of the UQ ICIS team. They should consult the breeders for desired queries 
and test-driving. We nominate H Kuchel, C Moore, S Chapman and K Mathews to 
test-drive the interface at the appropriate stage.  
ACTION S Micallef, M Dieters, I DeLacy: add a definition of BLUEs with any 
references at an appropriate place on the trial result pages of the database web.  

Presentation 12: Synthetics project    Francis Ogbonnaya, DPI Vic  

We have imported 200 T. dicoccum and T. dicoccoides from CIMMYT and will 
start mid-year to produce new synthetics using a representative collection of Ae. 
tauschii accessions originating in Turkey, Armenia, Azerbaijan, Georgia, Iran, 
Iraq, Afghanistan, Pakistan and other regions from the former Soviet Union.  
  
The 1st Synthetic Wheat Symposium at Horsham in September 2006 attracted 
more than 85 participants from Australia and 5 overseas countries. Papers are to be 
sent to the editor of AJAR by the end of May 2007 for publication as a special 
issue in early/mid 2008.  
  
Multi-environment evaluation of synthetic backcross lines (SBLs) 2006 is reported 
in slides 5-10.  SBLs outperformed the best local check in each site across 
Australia except at Roseworthy, where crown rot set in so those results were 
discounted. Evaluation of synthetic hexaploid wheats (SHWs) for CCN, P. 
neglectus, Septoria nodorum blotch, yellow leaf spot, preharvest sprouting and Na

+
 

exclusion is reported in slides 11-23. For CCN, R ≤13 is better than or equal to 
AUS10894 and AUS18913. Similar pedigrees clustered. Some lines were highly 
resistant to P. neglectus (root lesion nematode) and to Septoria nodorum blotch. A 
molecular marker for yellow leaf spot is available (susceptible lines have a 
deletion). Na

+
 exclusion results to date are promising and there will be more detail 

at the September meeting.  
  
Interval mapping from 3 years’ data shows a QTL on 4A for preharvest sprouting, 
associated with xwms0937. Haplotype diversity between Canadian lines (shaded 
magenta), Daryl Mares’ lines (yellow) and synthetic-derived sources of PHS (pink) 
is shown in slide 20.  
  
Crosses into Janz and a range of commercial varieties are listed on slide 25. These 
and elite selections (slide 27) will be made available as parent material to breeders 
under MTA, recorded by AWCC and the Coordination project, by the end of 
March.  
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Presentation 13: International Root Disease Resistant Nursery
Richard Trethowan (for Julie Nicol, CIMMYT, Turkey)

Lines sent in Dec2006 including Root Rot and Nematode nurseries:  
 • RRNEMAUS SW 0607 1...28, 20g – Spring Bread Wheat  
 • RNEMGL WW 0607 1...25, 20g  - Winter Bread Wheat  
 • RRDUR SW  0607 1...14, 20g – Spring Durum Wheat  
 • RRDUR WW 0607 1...6, 20g – Winter Durum Wheat  
 
These are currently undergoing seed increase with AWCC.  
The 1st RDRN had problems with seed increase in 0506 at AWCC and Gatton 
(CSIRO). The nursery was distributed in May06 for GH screening only, due to 
seed limitation. A further seed increase is underway with AGT (Meiqin Lu), and 
based on GH data from 0607 seed, 1st RDRN for field trials may be distributed – 
Julie will contact key pathologists for confirmation. Several promising winter 
wheat entries with good crown rot resistance have been sent to AWCC, so may be 
accessed by interested breeders. It is anticipated that preliminary results of the 1st 
RDRN from Australia will be obtained in April 07 and nurseries distributed on 
request in late 07/early 08.  
  
The 1

st
 RRNEMA was distributed to 14 Australian breeders. Julie seeks feedback 

on the performance of both nurseries (please send data back to her on email and 
she will compile for the website). Julie would also be grateful to learn whether 
there is more information breeders would like relayed.  
  
The CIM00011 project will conclude this year. Julie plans to write up the results 
from the 1st RDRN in 2008 for publication. CIMMYT has many more promising 
lines with pyramiding sources of soil borne pathogen resistance and welcomes 
continued collaboration. Visitors to the program in Turkey would be welcome.  
  
P. Banks noted that Batavia 3 does not resemble Batavia, and he requested 
genotyping.  

ACTION J. Nicol: arrange genotyping of Batavia 3 and Batavia.  
  
Discussion  
J Nicol has crown and root rot resistant winter wheats. However, the Crown Rot 
Review concluded that we have adequate resources in Australia already.  

ACTION R Trethowan: check exactly what Julie has and wait for her results in 
April, to check for anything desirable.  

  
Presentation 14: Germplasm Evaluation Project (GET) Harpreet Gill, 
Agrisearch  
Seed build up was conducted by Agrisearch for the 2005 imports (289 lines) and 
2006 imports (450 lines). The set was duplicated at Dookie, Vic and Manjimup, 
WA, with relevant checks. Yield information is harvested grain (in grams) from 
each plot, however this is not classified as a yield trial because there was variation 
due to different seeding  
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rate resulting from the small seed quantity received from quarantine (1-8g for 2005 
lines and 10-70g for 2006 lines). We will discuss this afternoon critical delivery 
dates to enable better yield out of quarantine. Harvest information from the current 
increase is provided simply to enable a decision on the amount of seed available to 
breeders and the number of plots for each line to be included in trials in winter 
2007. Lines imported in January 2007 will be increased over winter at Dookie, Vic 
with potential summer increase at Manjimup WA.  
  
The 2006 set performed better than the 2005 set. The number of lines better/earlier 
than check for days to heading, tillers, plant height, TKW and yield is shown in 
slides 12-26. There is sufficient seed for some lines to go to yield trials. Because of 
limited budget, the lines for trial need to be reduced to about 550 total (including 
checks), i.e. ≤261 from 2006 and 289 from 2005.  

ACTION R. Trethowan: follow up with Harpreet.  
  
The IAT is to be grown alongside the Germplasm Evaluation Trial (GET). After 
discussion, the five sites agreed for semi-replicated trials were:  
 • QLD- North Star (near Goondiwindi, far northern NSW)  
 • NSW- Temora  
 • VIC- Birchip (or similar, must be in the Wimmera or Mallee)  
 

• SA- Balaklava (in consultation with Richard Trethowan, this was 
subsequently changed to Red Banks area around Turret field, as the NVT 
wheat trial is at Turret Field research station, not Balaklava)  

 • WA- Meckering  
 

ACTION H. Gill: revise plans for Qld and Vic to get access to the sites 
recommended.  
  
Discussion  
The Germplasm Evaluation (GET) Project is resourced for the nurseries (550 
plots), this year comprising 289 lines from 39IBWSN, 24SAWSN, and 
17HRWSN, 261 lines from 25SAWSN, 28ESWYT and 40IBWSN, but not the 14 
MATAUSKB and the 45 3AUSSN lines). However the GET project does not have 
sufficient resources to deal with the additional selections by breeders visiting 
CIMMYT.  

ACTION C Johnson: request those breeders who visited increase the lines and 
make them generally available. Request GRDC resource GET for increase of an 
additional 500 lines per annum in future rounds, though evaluation could be left in 
the hands of the selecting breeders.  

ACTION R Trethowan: decide and confirm with Harpreet the lines to go into the 
trials, using partial replication. Use appropriate rust data to assist the decision and 
consult with a biometrician such as Brian Cullis.  
  
H Gill requires seed supplied sooner (by end June) for increase. Last year he was 
supplied with less than 2g of most lines (max. <8g), which limited the potential for 
increase. The 2005 material had been quarantined at Eagle Farm where the practice 
results in lower yields than at SARDI, and some 2007 lines also had to be 
quarantined there. Limiting the number of breeders’ selections will avoid the 
necessity of this choice in future.  

ACTION G Grimes: coordinate with SARDI to sow by Feb and supply by end 



June.  
Harpreet will have remnant seed (>700g) for 100 lines. The group agreed we 
should distribute this. R. Trethowan will keep any remainder for 3 years, then 
discard.  
ACTION C Johnson: notify breeders who have applied for MTAs that this is 
available, and inform Harpreet and AWCC of the outcome.   



Presentation 15: Observations on the CIMMYT Suite Richard Brettell, GRDC  

The CIMMYT suite of projects is supported through the GRDC Alliance with 
CIMMYT, which was signed in 2003, and is coming up for review in June 2007. 
Peter Ninnes will visit GRDC after Easter. M van Ginkel requested that Yann 
Manes should also be involved in these discussions.  

ACTION R Brettell: arrange for a teleconference with Yann during discussion of 
the GRDC CIMMYT Alliance. (note added after meeting: CIMMYT Alliance 
discussions with Peter Ninnes took place on Monday 2nd April, and because of the 
timing (Sunday evening in Mexico), Yann could not participate on this occasion. 
Peter Ninnes favours having Yann as the principal contact for us with the 
CIMMYT wheat breeding program).  
  
The grants for the current projects in the suite, drafted based on John de Majnik’s 
2005 review of the area, expire at the end of June 2008, and GRDC would seek to 
continue the projects if a normal cropping season this year allows sufficient 
funding. Feedback to GRDC on operation of the suite through C. Johnson or J. 
Higgins would be welcomed.  
  
The suite could be expanded to accommodate:  
 • work in other crops such as barley lines, particularly from China;  
 • a similar (smaller) program with ICARDA, where GRDC is supporting 
Research Associate positions in bread wheat and chickpea, a good fit with the 
Horsham program; and   
 • a relationship with the proposed Australian National Genetics Resources 
Centre (ANGRC), which would unify five independent state-based Genetic 
Resource Centres:  
 - the Australian Winter Cereals Collection (Tamworth NSW);  
 - the Australian Temperate Field Crops Collection (Horsham VIC);  
 - the Australian Tropical Crops and Forages Collection (Biloela QLD);  
 - the Australian Medicago Genetic Resource Centre (Adelaide SA); and   
 - the Australian Trifolium Genetic Resource Centre (Perth WA).  
 
  
G.Grimes voiced concern that the barley model did not include AWCC. R.Brettell 
noted this and said discussion is still underway.   
  
R.Trethowan asked how the proposed ICARDA program would work with the 
existing CIMMYT/ICARDA agreement. R.Brettell said the applicant would 
become an ICARDA employee but should have a connection with Australia and 
would spend six months here. An ICARDA bread wheat importation system would 
likely be reported as part of the current meeting.  
  
M van Ginkel requested that GRDC should consider making the approved Progress 
and Final Reports of each project available to CIMMYT project suite members 
electronically once approved.  

 
  

 
  

Next meeting Monday 17 September, PBI Cobbitty   
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