Minutes of CIMMYT ICARDA User Group Meeting

27" August 2008, Brisbane

Chair: Richard Trethowan
Minutes taken by: Ky Mathews

Topic Presenter Page
1. Introduction Richard Trethowan 2
2. GRDC'’s expectations of the new project Juan Juttner 2

CIMMYT/ICARDA users project

3. Up-date and description of the ICARDA- H Braun/R Brettell 3
CIMMYT Wheat Improvement Program

4. Germplasm trials Harpreet Singh 4

5. RDRN progress and results Richard Trethowan on behalf 4
of Julie Nicol

6. CIMMYT up-date and new lines Ravi Singh 5

7. ICARDA up-date and new germplasm Francis Ogbonnaya on behalf 6
of Osman Abdalla

8. Quarantine issues Greg Grimes 8

9. DArT up-date and results Ky Mathews 8

10. IAT conclusions Scott Chapman 9

11. Up-date of the Synthetics project David Moody 10

12. CAGE up-date Sandra Micallef 11

13. Breeder up-date including 2008 visit to Douglas Lush 12

CIMMYT

14. Discussion Facilitated by Richard 12

Trethowan

The presentations were as follows, and are available as .pdf files for download by clicking on
the links below, or go to the GWIS website http://gwis.lafs.ug.edu.au/ and navigate using
the menu on the left hand side to

CAGE Project ==CAGE management ==Cage meetings =~August 2008 Meeting
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1. Richard Trethowan — Introduction

a.

Overview of last project (CWQ00015), 2006-2008

The de Majnik (2005) report indicated that a system to co-ordinate CIMMYT germplasm
introduction, evaluation and distribution in Australia and to improve data flow between
CIMMYT and Australia was required. The communications project met this requirement.
CIMMYT now receive all data from Australia and is one of the best CIMMYT collaborators to
return data. The introduction, evaluation and distribution of CIMMYT germplasm has been
streamlined such that lines are being distributed to breeders by June, 7 months after
reaching Australia.

New project aims (US00045), 2008-2013

i. Include ICARDA material and data in the process

ii. More streamlined evaluation of materials — see the discussion presentation by

RTrethowan for more information.

iii. Improved co-ordination and oversight — the project reports to a steering committee
consisting of the Project Leader (RTrethowan), the project co-ordinator (Ky Mathews),
representatives from: GRDC (Juan Juttner), the pre-breeding alliance, the breeding
alliance, CIMMYT and ICARDA. The steering committee will oversee strategy and balance
within the initiative; enabling problems to be identified and acted upon in a timely
fashion and facilitating the fast-tracking of opportunistic situations. The steering
committee will report to a management committee which oversees this initiative.

2. JuanJuttner — GRDC

a.

The previous GRDC-CIMMYT alliance structure worked well and hence GRDC are not
requesting too many changes. The Alliance is a model for importing any wheat germplasm
into Australia e.g. ICARDA or China. It should continue as it has delivered on rapid delivery of
material to Australian growers via the breeders enabling our growers to compete on a global
market. GRDC’s objectives relevant to the Alliance are to:

i. build and sustain world leading programs,

ii. focus pre-breeding research on key traits,

iii. facilitate faster adoption of superior varieties.

The projects which underpin this pipeline are the Quarantine project, the

Communications/Co-ordination project, the database and the data support project. These

are not the only GRDC-CIMMYT funded projects, however, they are the core which allow the

GRDC-CIMMNYT alliance (CIM00012) to function. The next Alliance period is contracted for 5

years and these projects are contracted for that long. The structure for the Alliance is on

slide 3.

i. There is already a strong link between AWCC and quarantine which facilitates the
importation of seed. The RDRN was rolled into the Alliance to capitalise on this strong
link in the previous iteration.

ii. The Communication & coordination project will continue with the management of the
CAGE website.

iii. Database support — ICIS/GWIS will continue at The University of Queensland.

iv. Synthetic hexaploid work is using rollover funds — it was seen that there is a backlog of
primary synthetics which need evaluation before continuing with more imports.
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¢. GRDC would like to use this pipeline for the importation of all international wheat
germplasm. Thus, the most significant change is the inclusion of ICARDA germplasm
importation. There will be a single pipeline, single access point and distribution of

information and seed. (see slide 4)

d. The overall, long term view is to use the FIGS mechanism to target the importation of the
global germplasm pool aligned with Australia’s priority traits. Priority traits will be identified

by the breeding and pre-breeding alliances. (see slide 5)

e. Main changes to the alliance

i. A steering committee (described by RTrethowan), to fast track operational successes
and act on problems (see slide 6). The aim is to provide the flexibility to ensure material
is delivered as rapidly to Australia as possible.

ii. CAGE Website to become the information delivery platform for all GRDC-funded
international wheat activities.

iii. ICARDA germplasm and Australian breeders are to visit ICARDA to make selections. In
addition, provision has been made for a durum wheat breeder to travel to ICARDA and
CIMMNYT.

iv. Change in germplasm evaluation — breeding companies are to assume the germplasm
evaluation role performed to date by Agrisearch. This would be for the ESWYT, SAWYT
and breeder selections. Data will still need to be returned to CIMMYT, the advantage is
that the lines will be grown in more locations and enable the breeders to benchmark this
material against their own in identical locations.

v. DArT information being collected every year for the ESWYT and SAWYT. The aim is to
combine this with phenotypic data for association data analysis. This will hopefully
include ICARDA material also.

Discussion:
The pre-breeding alliance is not visible at the researcher level. This together with the Breeders
Alliance should be used to drive trait selection.

3. Hans Braun and Richard Brettell — CIMMYT- ICARDA alliance
Hans Braun and Richard Brettell presented on the CIMMYT and ICARDA sides of this alliance,
respectively. The name of the alliance is “ICARDA & CIMMYT Wheat Improvement Program for
Central and West Asia and North Africa” (ICWIP).
This alliance is a global network for Wheat Improvement and there are a lot of data and genetic

sources which should be publically available.

Hans listed the people employed by CIMMYT. There are two joint appointments Amor Yahyaoui
(ICWIP Co-ordinator, ICARDA Cereal Pathologist in Aleppo) and David Bedoshvilli in Breeding
(based in Georgia).

The alliance was established in December 2005. The objectives are:

a. tointegrate resources, where possible, and not duplicate activities;

b. streamline germplasm delivery to the NARS;

c. develop joint projects.

See slide 9 for the seven outputs which covers all aspects of the agreement:, breeding programs,
conservation, pest and disease research, provision of sufficient seed quantities to countries to
make a difference and continuation of training.
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Richard Brettell then presented the ICARDA side introducing ICARDA staff members. Morocco,
Jordan, Syria, Tunisia.He listed the priorities for improvement in the CWANA in Bread, Durum
and Winter Wheat. Yield, drought tolerance, stem rust resistance and improved quality were a
priority for all three. (see slide 14).

Hot spot regions for screening diseases — ICARDA are very focused on pests and diseases as they
have high impact on farmer yields. Some of these pests and diseases are not in Australia. For
example, they are using the FIGS approach to identify tolerant germplasm to Sunn pest. In
addition the northward movement of Hessian Fly populations into southern Europe is
considered a climate change indicator.

4. Harpreet Singh — Germplasm trials

Harpreet gave an update of the trials from March 2008.

a. Trait assessments were performed on the two seed increase (build up) nurseries in Dookie
and Manjimup in 2007. The data are available on the CAGE website under CAGE Project ==
GET =>GET Data =+2007 GET Data.

b. The seed was distributed to 8 breeders and 3 other interested parties. The total number of
lines was 354 and 344 were distributed.

c. Two-replicated GETs are currently being grown at the 5 locations decided by the breeders in

March 2008. Harpreet provided photos and trial status of each location. (see slides 7-13).

d. The 2008 nursery build up is underway at Dookie (planted 02/07/08). There is variation
between lines for early vigor.

e. Asummary of the amount of seed received since 2005 was given and an overview of the
range of seed quantities available out of quarantine — most lines yield greater than 20g. He
concluded that target build up of seed > 500g was feasible if the seed was received at the
right time. This will enable the seed to be distributed to breeders directly from quarantine.

Discussion:

Given the seed amount summaries, how feasible is the 36g target for the future? Greg Grimes
replied that the nurseries were now grown at AWCC and SARDI which allowed for increased
seed. There was some discussion of accession and evaluation of lines. The seed remains at
AWCC for 7 years and more is always in the CIMMYT genebank.

5. Richard Trethowan on behalf of Julie Nicol — Root Disease Nurseries

Richard presented an overview of the nurseries, 1°* Root Rot Nematode Australia (RRNEMA) and
the 1°* Root Disease Resistance Nursery (RDRN). Final trait data, status of nursery and key results
are available on the CAGE website under CAGE Project =»Root Disease »>Root Disease
Data ==Root Disease Data 2007/8. The participation of breeders and amount of data
returned were summarised for each nursery. Participation in the RDRN was greater than the
RRNEMA.

Key findings for the 1° RRNEMA are that (slides 5 & 6):

a. METs, over years and locations, are required as there are certainly some indications of GxE

for crown rot.
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b. There are entries which offer additional sources of CR resistance, some in combination with
Fusarium Head Scab (FHS) resistance and others in good agronomic backgrounds (see slide 6
for details)

Key findings for the 1° RDRN are that (slides 10-12):

a. The number of lines which were resistant to more than one root disease (38%), were
resistant to two or more root diseases (40%) and had resistance to at least one root disease
in combination with several other breeding traits (e.g. yield, yellow rust, low LMA) (66%)
were calculated.

b. Some synthetic hexaploids had resistance to CCN and others to FHS.

¢. Sun23 was an outstanding line for root disease with CCN, CR, RLN and FHS resistance along
with other valuable traits.

d. The observations for CR and FHS in CIMMYT are not necessarily replicated in Australia,
indicating that screening and validation is required.

e. Summary of the CR SSR marker data is available, indicating that there are lines with the 1A
2-49 and 1D 2-49 allele, and others with the 2B+ allele.

f. The screening for RLN was not completed due to staff changes, lack of resources and
drought in 2006.

In conclusion, Julie identified challenges with this project, including timely seed distribution and

data return. The need to standardise screening methodologies and obtain multiple datasets was

highlighted. (see slide 13)

The future of this project:

a. The nurseries and project are going to continue for another 3 years.

b. Julie has requested that interested parties please indicate which lines they would like to see
in the new nursery. A question about how best to provide the results back to Julie. It is
intensive screening and now easy for people to do.

Discussion:

Harbans Bariana (and others) suggested that many of the lines have been available for a long
time (decades); and maybe a smaller nursery focussing on novel resistances would be more
useful. RTrethowan suggested that the new iteration would contain different materials from
international germplasm and hence would have a lesser focus on Australian material. He
encouraged people to contact Julie as now is the time to influence the next nursery. The idea
is to distribute the diversity internationally, and improve the germplasm phenotypically, i.e.
for the other valuable traits such as yield, yellow rust and low LMA.

There was some question about the integrity of genotypes, e.g. Phil Banks suggested Batavia
did not look like Batavia.

6. Ravi Singh — CIMMYT update and new lines
Ravi presented the priorities and current results from the “Irrigated spring bread wheat project,”

and also the Semi-Arid program on behalf of Yann Manes.

Ravi outlined the priorities for the Irrigated Bread Wheat Improvement Program which include
yield potential, drought and heat stress tolerance, rust resistance and Fusarium Head Scab
resistance. He then outlined the yield testing program which includes flat bed planting (similar to
Australian planting types, but irrigated), and now raised bed late planting. (Resources had
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prevented this late planting for a number of years).

Slide 4 provides the disease testing regime and also the other traits which are measured at this
stage. The rust and yield results for the 42" IBWSN and the 30" ESWYT (2007 germplasm for
Australia) were presented. Roelfs and Tacupeto are new varieties released by CIMMYT; Roelfs
yields more than Tacupeto. In the Flat Irrigated trial lodging affected the trials which is why they
had 4.5t/ha, much less than expected. As expected, there was more yield variability in the late
sown, heat stress and drip environments.

CIMO00013 included the Australian Cereal Rust Control Program. US00045 will now handle the
importation of that seed (RTrethowan at PBI will).

Ravi then presented the following on behalf of Yann Manes, for the CIMMYT Rainfed Bread
Wheat Breeding program.

The 27SAWSN was sent to Australia in December 2007. It contains 205 lines derived from
physiological crosses from GRDC drought project (CIM00010), and was assessed for yield in a
number of environments. (“CIM00010 is the GRDC-CIMMYT drought project, its title is
“Improving the stress tolerance of wheat genotypes of relevance to the Australian production
environment”. The funding is shared between Yann Manes and Matthew Reynolds. One of the
most important objectives of this project was to breed drought-tolerant germplasm from crosses
written on the basis of physiological information. Results to date are promising. The lines coming
from these crosses are marked “PT” in their selection history (instead of CM), PT meaning
“physiological trait”” [Yann Manes, email 04-09-2008]). The physiological crosses performed
better under drought than the other lines, and only slightly less in the irrigated environment.

nn

The yield testing program YManes follows is to concentrate on yield in the 1% year, and then
group by earliness in the 2™ year. In the 3" year the candidates are put in late sowing/heat
planting and reduced irrigation.

The development of the 28SAWSN was described (slides 9-11). More than 50% are derived
synthetics, 39% have Australian lines in the pedigree and 24% come from the GRDC-CIMMYT
drought project. Sokoll/Excalibur lines are outperforming the others. The good performance of
synthetic material is due to the “SOKOLL wave”. There are some marker-assisted selection (MAS)
lines in this nursery, which are positive for at least one of Crel, Cre3SP and AWWS5L7 Bol. The
relationship between yield and quality is still painful, but YManes is sure that by selection lines
with high yields and good quality can be found.

Discussion:

Harbans Bariana requested line identifiers and the breeders data. They need to know what
lines are by identifiers. This data is available on the CAGE website under CAGE Project ==
GET =>GET Data ==2008 GET Data.

7. Francis Ogbonnaya — ICARDA update and new germplasm

Francis presented on behalf of Osman Abdalla who was unable to attend the meeting.

This presentation outlines the objectives of the wheat breeding program at ICARDA. It describes
the different target environments and the traits they are working to combine into their
germplasm. It summarises the current progress in developing Stem Rust Ug99 resistant
germplasm. The presentation closes with the collaborative links with Australia.

Wheat production in the Central West Asia North Africa (CWANA) region is important to the
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livelihoods of all in the region. It is a semi-arid environment with a lot of disease pressures.

Drought and terminal heat are the primary abiotic constraints. Thus, ICARDA breeders are

focussed on drought stress, but they aim for high yielding material. Hence, they develop material

under irrigation to obtain yield potential, but they have a range of irrigation treatments.

The target environments are (slides 5-7):

a. CWANA temperate dryland areas which suffers drought and terminal heat stress. Biotic
constraints include leaf and stem rust, Septoria leaf blotch, saw fly, hessian fly and Russian
Wheat Aphid (RWA).

b. CWANA continental dryland areas whose abiotic constraints are drought, cold and terminal
heat. The biotic stresses are yellow rust, bunts, saw fly and RWA.

c. CWANA low latitude areas whose abiotic constraints are water-use efficiency, high
temperature and salinity. The biotic stresses are leaf, stem and yellow rust and aphids.

The two main abiotic stresses to breed for are then drought and heat.

a. The semi-arid (Mediterranean rainfed) environment is characterised by highly variable
spatial and temporal drought stress (slides 10-12). Hence the aim is to breed germplasm for
drought stress and water productivity, such that it combines moisture stress tolerance,
water-use efficiency and yield stability (slide 13).

b. The low latitude irrigated environments are characterised by heat stress (slides 15-16).
Characteristics of germplasm adapted to these environments are high yield potential, water-
use efficiency, heat tolerance, multiple disease resistance and good end-use quality.

Francis then overviewed the approach taken by ICARDA to combat Stem Rust (Ug99).

A shuttle breeding program has been set up between ICARDA-Syria, Debre Zeit (Ethiopia) and
Kulumsa (Ethiopia) to screen for Ug99 resistance and to serve as an early-warning system for
new virulent races. Some results from Stem Rust screenings in Kenya 2007 are provided and
some yield results for the most resistant lines are provided. 6% of 249 lines have potential for
release (slides 19-21).

Francis finished by illustrating some areas where ICARDA germplasm may be relevant to the
Australian wheat community. The first is with drought and heat stress tolerant germplasm, and
the second as pre-emptive breeding to combat transboundary diseases and pests (e.g. Hessian
Fly and RWA). The collaboration with Australia will be enhanced by Australian breeders and pre-
breeders visiting ICARDA, joint fund raising and joint training and workshops.

Discussion:
Since there are limits on the number of lines which can be quarantined - is there a nursery we
should target? What traits are in the different nurseries? From the IAT and other work there
are a number of Australian environments which correlate with CWANA environments, are
these the continental type?
These questions were answered subsequent to the meeting and in part during the discussion.
From the ICARDA website there are four nurseries available:
1) CWANA 8th SBW-ON: The 8th Spring Bread Wheat Observation Nursery contains 139
lines + 10 ICARDA repeated checks, + 1 national check, 48% red seeded.
2) CWANA CA8th DSBWYT: The 8th Dryland Spring Bread Wheat Yield Trial contains 20
entries + 3 ICARDA checks + 1 national check, 48% red seeded.
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3) CWANA TA8th DSBWYT: The Temperate Areas Dryland Spring Bread Wheat Yield Trial
contains 20 entries + 3 ICARDA checks + 1 national check, 48% red seeded

4) CWANA-CA 8th IRSBWYT: The Irrigated Spring Bread Wheat Yield Trial contains 20
entries + 3 ICARDA checks + 1 national check, 35% red seeded

There is some overlap between the nurseries but it is minimal.

The selection of ICARDA material is to be decided.

8. Greg Grimes — Quarantine

Greg reported on the 2008 progress. CIMMYT nurseries and breeders lines were quarantined at
AWCC and SARDI, this is to guarantee quality and quantity. The seed (min 16g) was supplied by
June to Harpreet for build up — this is what we aim for. The breeder selections were supplied
directly to the breeders by the end of June, (a range of 2-64g, 88% > 20g). There was no interim
build up on this material.

The synthetics were planted at SARDI and are currently being harvested. The seed will be at
Horsham by early September.

In summary, the system of CIMMYT supply and AQIS clearance allowed for early planting and it
worked well. This enabled good quantities of seed to be distributed in a timely manner to
Harpreet and the breeders post quarantine. Good communication between CIMMYT and
Australian enabled this system to work well.

Greg asked about lines requiring accessioning into the collection — keep this on the agenda.
Seed will be maintained for 7 years at AWCC.

For the next project, 2008-2013:

a. We need to build a similar relationship with ICARDA as we have with Monica Mezzalama
at CIMMYT - but we need a contact point. A description of the lines by December.
Vernalisation of ICARDA material to keep pace with CIMMYT - so need to receive ICARDA
seed in October/November. Ky Mathews is to chase this up with Richard Brettell and
Francis Ogbonnaya.

b. Early shipment of synthetics and it should be treated similarly to ICARDA. 58 lines + 25, Juan
Juttner is of the opinion that the evaluation should still continue. There are a lot of
synthetics in Australia — need to finish evaluation and get it into the breeders. These lines
are outside of the project. John Thompson suggested that the synthetic derivatives need
evaluation. Some of them are now part of CIMMYT nurseries.

¢. Quantities required from post-entry quarantine (PEQ) — this will be 36g — see the
Discussion by RTrethowan.

9. Ky Mathews — DArT update
Ky presented a summary of the DArT screens performed thus far. These are DW07-136: IAT, 1
seed sample; DW08-267: IAT, 10 seed sample; DW08-159_210: Synthetics 2001-2004; DWO08-
230: 2005 shipment; DW08-353: 2006 shipment. The data from all the analyses are on the CAGE
website under CAGE Project ==DArT project.
A summary of the data from DW08-353 are presented here. DW08-353 contains the material
from the 40IBWSN and 25SAWSN, controls from synthetic and “new” IAT lines (in the majority
these were from the 22SAWSN). A Jaccard’s distance and Ward'’s clustering was performed in

both the row and column directions of the marker-by-genotype matrix. The key findings are:
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10.

a. There is segregation within the 40IBWSN material most probably based on the 1BL.1RS (rye)
translocation in some of the material.

b. The Australian selections of CIMMYT material (e.g. Leichhardt and Dollarbird) group with the
non-rye containing material of the 40IBWSN.

¢. There are molecular differences between the 25SAWSN and the 40IBWSN.

d. The Australian material clusters with the 25SAWSN.

Future work regarding DArT:

a. Determine the marker/chromosome locations leading to the differences between the
40IBWSN and 25SAWSN nurseries.

b. Perform linkage analysis with phenotypic data.

c. The ESWYT, SAWYT and ICARDA nurseries will all be DArTed.

d. Data and summaries will continue to be available online.

Discussion:

a. Haydn Kuchel (and others) asked “Why are DArT being done?” The general consensus is
that the DArT data may be useful in the long term but in the short term there may be
other priorities this money could be used for.

b. Eric Huttner from Triticarte clarified Ky’s interpretation of the statistics provided by
Triticarte such as Q values, PIC and Reproducibility. Ky Mathews will follow this up with
Eric Huttner and Peter Wenzl.

Scott Chapman — International Adaptation Trial (1AT)

Scott reviewed the IAT project as it has finished — it has served its purpose so far. However, Scott
informed the group that the in-kind contribution from all the collaborators equates to SAUD3
million and urged that this information continue to be used.

The objectives of the project include: characterisation of wheat production environments using
weather data and genotype performance (not discussed here); identify germplasm with stable
performance for specific stresses; for these stresses identify opportunities for cooperative
screening with key global locations; and, investigate environmental response of diverse
genotypes.

From 2007, 10 trials were grown in Australia, data from 7 were returned. Twenty trials were
distributed by CIMMYT and 2 were returned. The data from all the IAT (2001-2007) is available
from the CAGE/ICIS databases.

An example of the contrast objectives is the analysis of the reduced height near-isogenic lines.
The Rhtl and Rht2 had 7 to 21% yield advantage around the world, however, there was no
repeatable advantage at <2t/ha (which is Australia).

As previously presented, the genotype-by-environment analysis of the set of diverse genotypes
showed that the northern region of Australia correlates with CIMMYT/India and the south/west
region of Australia correlate with WANA and high latitudes. The northern regions of Australia
have a similar temperature profile to CIMMYT in comparison to the southern Australian regions.
A plot of means (BLUPS) from a region-by-genotype analysis within Australia summarises local
adaptation to the three growing regions (slide 7). This analysis shows that Kauz-dwarf (blue-
arrowed point) performs best in south and western trials. It has been released in Australia as
Zebu.
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The Window-on-Wheat concept (slide 10) was illustrated using Roseworthy, South Australian
breeding location as an example. Using this framework the number of potentially useful
genotypes identified from past CIMMYT nurseries was reduced from >1300 to 300. Similar lists

are available for other key Australian locations on the CAGE website under CAGE Project ==IAT
==]AT Data ==|AT Analysis
Future thoughts/opportunities:

a. What can we do physiologically in the future? The IAT supports earlier work that northern
Australia correlates well with CIMMYT Obregon and many of CIMMYT target environments.
How can we exploit the now-known correlations for southern and international locations?
Scott’s suggestion is that we look at the photoperiod and vernalisation genes. Knocking out
“southerness” (as evidenced by the southern Australian synthetics work) was not hard, so
perhaps it is not hard to put back in...

b. Understanding the phenological and morphological adaptation among CIMMYT, north and
south Australia

c. Improve linkages with CIMMYT (and ICARDA?) especially their rainfed programs.

GIS and environment characterisation (EC) work? Link to ICARDA/CIMMYT activities

e. Development of global environment characterisation atlas for wheat? Integration with
ICARDA-GRDC project and with breeding programs

f. FIGs

g. New GCP ICARDA/CSIRO/CIMMYT project. Ogbonnaya, Dreccer, Reynolds et al

Discussion:

a. HKuchel said that the Vrn and PPD molecular data to go onto the website (Karen Cane (DPI
Victoria) and Howard Eagles)

b. Genetic correlation of 2005-2007 data to be completed and put on website.

c. There was a suggestion that the acronym “CAGE” may need to be changed since ICARDA
would now be included.

11. David Moody — Primary synthetics

The primary synthetics have been introduced into Australia since 2001. They are a concentrated

bundle of novel genes. Derived material is those novel genes in the mix of other lines and hence

it is more complicated to identify useful genes in the derived material.

There is genetic variability for multiple resistances in the synthetic lines (slides 2 & 3). Known

markers have been run across the lines for agronomic traits, biotic and abiotic stresses. The

project aims to identify novel lines — lines with high % of resistance across multiple traits. The

primary synthetics create additional variability, and they are difficult to use by breeding

programs. Current activities include:

a. Completing the phenotypic assessment;

b. Association genetic analysis

c. Use of DArT marker data to for determining genetic distances between primary synthetics.

d. Population development — RIL’s derived from 50 elite parents

e. Development of A. tauschii D-genome specific markers (Matt Hayden, DPI-Bundoora)BSA =
bulk segregant analysis.

Future objectives include:
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12.

a. AWCMMP are funded by GRDC to perform biotic resistance mapping. However, their highest
priority is mapping of genes which can be used in wheat breeding programs.

b. Primary synthetics exhibit genetic diversity for biotic and abiotic resistance/tolerance.
However, they are difficult to use by breeding programs in their current form.

c. Focus on the D-genome as the donor of novelty as there is a higher likelihood of finding
novel loci in the D-genome.

d. Identification of core set of elite lines based on the current activities.

e. Determine key traits of interest (e.g. Yellow Leaf Spot, Crown Rot, Yellow Rust)

f. Germplasm development to enable improved power of QTL identification and immediate
use by breeding programs.

g. Mine the CIMMYT database to ensure important CIMMYT material is not lost.

The strategy to achieve these objectives is to take a core set of 50 primary synthetics with

multiple disease resistance and genetic diversity/novelty, perform a bulk segregant analysis of

this material focussing on the key traits and identify 10 elite primary synthetic parents.

It was further proposed to use these elite primary synthetics as donors in D-genome

chromosome bin substitution line development (slide 10) and develop 28 back-crossed X F1

families from each primary synthetic elite donor (slide 11). This will provide a resource for

genetic mapping and create material ready for use by breeding programs.

A model to fast-track the development of other genetic sources, with a view to fast-tracking

novelty through to the breeding programs.

Discussion:

Steve Jefferies questioned how they propose to subset the 50 primary synthetics to 10. He
expressed concern that diversity may be lost in this process. David replied that the
identification of multiple disease resistances and phenotype, use of association genetics to
find novel regions which appear in each accession, and ensure that they choose different lines
(common diseases mapping to different locations), BSA on F2,F3 on high heritability traits and
choose lines with diversity in terms of marker location. 50 elite should go through a range of
pathology typing from Harbans Bariana. A problem with phenotyping primary synthetics, they
are not expressed when moved to derived synthetics.

Sandra Micallef — CAGE up-date
The project objective is to facilitate data exchange between CIMMYT, ICARDA and Australia to

increase efficiency and cooperation. The expectation is currently available tools would be used

and further developed. The available resources are:

a. |ICIS for data management;

b. IWIS3 is used at CIMMYT for pedigree and international nursery data;

c. Koios web interface — developed under the Generation Challenge Program under
Subprogram 4. Currently being developed by CRIL (Crop Research Informatics Laboratory) —
a collaboration of bioinformatics resources between IRRI and CIMMYT.

ICIS contains all the data to do with the CAGE project e.g. all information from imported CIMMYT

germplasm, imported lists and pedigree codes, etc (see slides 5 & 6).

The first achieved deliverable was to produce and distribute a CD with the following information:
a. Installation software for ICIS standalone software and tools
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13.

14.

IWIS3 pedigree information

International Nurseries Data from CIMMYT

20years Quarantine lists (1988 — 2008)

Data from Australian breeders for CIMMYT germplasm including Synthetics and IAT projects

m o o T

Sandra demonstrated how the Quarantine lines can be searched using SETGEN and how the
pedigrees can be searched in ICIS (slides 8 & 9). She also demonstrated how the workbook stores
and receives data (slide 10). Note: The central database is anything in IWIS, the local database is
everything added from CAGE.

The second achieved deliverable was to facilitate data availability on the web in the form of
GWIS. It is recommended to use Mozilla Firefox, as some of the formatting might not appear
correctly in Internet Explorer. Sandra demonstrated how you can search for a germplasm name
(slide 15) and this will return a link (View Study in the bottom left hand corner) if data is
available for that genotype. The pages are available for access via the <TAB> key, and you can
return to previous pages if you need to. She then demonstrated how to save a study and filter
the data — there will be a tutorial available on this.

In conclusion, Sandra reminded collaborators to send them the data in a timely manner, and
with correct IDs! Also, if you need assistance/training on ICIS please let Sandra/lan Delacy, Mark
Dieters know. Also, please give the database team feedback on how to make it useful.

Douglas Lush — Breeder update including 2008 visit to CIMMYT
Douglas Lush reported on the breeder visit to CIMMYT in March 2008. The following breeders
also went to CIMMYT Robin McLean Bertus Jacobs, Peng Zhang and Richard Trethowan.

They selected 438 lines for importation from 13 different programs and the visiting breeders
would like to thank the CIMMYT staff for their time and knowledge. SOKOLL/EXCALIBUR was an
important cross in these selections. CIMMYT have a unique ability to regulate the environment
using the “dinosaur” (travelling irrigator). Douglas was also struck by the similarity between the
environments and similarities between Obregon and Queensland (his target breeding region).
He finished by thanking GRDC, DPI and CIMMVYT staff.

Discussion:

There was a question regarding the value of the breeder selections, and therefore the visits.
RTrethowan suggested that the breeder selections haven’t been in Australia long enough to be
able to know how valuable they are yet. However, in the course of the second phase of the
project this question should be addressed.

Discussion facilitated by Richard Trethowan
a. Balance of materials imported CIMMYT/ICARDA.
RTrethowan outlined the structure of the germplasm to be imported and evaluated (slide 4).

It relies heavily on ICARDA and CIMMYT scientists for germplasm selection. The total number
of lines has not increased with inclusion of ICARDA material, less of CIMMYT will be brought
in to accommodate ICARDA material. Instead a targeted set of material will be introduced
from CIMMYT.

It was asked whether grain quality was measured at ICARDA? RBrettell replied that there
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is a quality lab at ICARDA - the equipment is basic e.g. mixing tyne and extensibility.

Phil Banks wants to have the HRWYT (high rainfall) in the list as well. ESWYT and SAWYT
are white material now.

RTrethowan suggested that there is flexibility in the breeder selections. There are less
numbers of lines. The numbers don’t add up to the maximum allocated in the quarantine
project.

It was suggest that the international trial data be used to help make decisions about the
lines, and the breeder data also.

B. Jacobs, H. Kuchel suggested we don’t need more CIMMYT lines. H-J Braun suggested that
the breeder selections are greater than 100, e.g. Douglas Lush reported that 438 lines were
selected. R. Trethowan suggested that this set would be reduced through disease screening
as they are still to be grown by Yann Manes at Toluca and Mexicali.

M.Dieters suggested any extra quarantine money should go to more pots in quarantine,
thereby producing more seed to come out of quarantine.

R. Eastwood: Question about breeders selections being useful — he suggested that they need
more data prior to the visits to make an informed decision. He also requested that the entry
lists and pedigree information be available before the visit. This caused some concern with
H-J. Braun but it was agreed that the entry lists and pedigree information for the trials being
planted at CIMMYT could be provided.

There was a suggestion to compare breeder selections versus CIMMYT/ICARDA nurseries — it
was agreed that this can be done in this project.

Action: Ky Mathews to ensure that pedigree data for CIMMYT material potentially viewed
in a CIMMYT visit is made available prior to the visit.
Scott Chapman made it know that there is software available to draw pedigrees on
separate pages.

b. ICARDA — what materials should be targeted? Set nurseries or a combination of lines selected
across nurseries?
F. Ogbonnaya reported that there was an Elite Observation Nursery but was unsure of the
number of entries. From the ICARDA website, there is an Elite Observation Nursery which

has approximately 150 entries. For 2008 the Dryland, Irrigated and Temperate Spring Bread
Wheat Yield Trials each had 24 entries, including 2 checks. They were also a mix of amber
and red seed.

What is Australian breeders’ input in the selection of ICARDA material? RBrettell replied that
there would be a breeder visit to ICARDA in early May in 2009.

Action: It was agreed that the Elite Observation Nursery in the first instance — this will be
subject to change and input from Osman Abdalla (Wheat breeder at ICARDA).

It was asked if there was latitude in the project budget to include a pre-breeder in the
ICARDA visit. Pre-breeders will certainly be included in an invitation to join the breeders
group, however, they may have to find their own funds. Ky Mathews will ensure that they
are invited.

¢. When can we expect to receive ICARDA lines in quarantine?
RBrettell informed the group that lines are usually dispatched from ICARDA in September.
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This would be early enough — they should be received in quarantine by October/November.
F. Ogbonnaya informed the group that a subset of lines have already been identified for
international distribution.
Action: Ky Mathews to follow up with RBrettell

d. How are ICARDA pedigree managed — in ICIS or other? Interface with CAGE
ICARDA pedigrees are managed in ICIS, they have GID and pedigree.
Action: None required.

e. ICARDA international and breeder data access.
RTrethowan requested that we require access to international and breeder data.
FOgbonnaya and RBrettell said that this should be available and to contact Akin Akintindue
who is the ICIS manager at ICARDA.
Action: Ky Mathews/Sandra Micallef is to contact ICARDA to obtain a test dataset.

f.  Should any ICARDA materials be analysed using DArT?
The ESWYT and SAWYT will be DArTed on 1x96 well plate. There is an opportunity to put
ICARDA vs. CIMMYT, but it would require 2x96 well plates. Slefferies and HKuchel
guestioned the value of DArT analysis — what is the purpose? RTrethowan replied that the
cost is $10,000, and asked the group if there is future value in it. BlJacobs concurred that
there would be future value in it. DBonnett reminded the group that the breeders were
initially more interested in LMA testing when DArT were put on the agenda 5 years ago. This
may not be the case anymore. The breeders would rather see a targeted genotyping
approach e.g. Genotyping for Vrn and PPD. The lines are being screened at CIMMYT for
these genes and it was suggested that filling the gaps of knowledge for these types of genes
would be useful to the breeding community. H-JBraun said that CIMMYT would prefer DArT
analysis.
Action: ICARDA will be included, depending on the resources.
Action: Collate the gene profiling data and look at filling gaps in these.

g. Breeders will sow SAWYT & ESWYT — what about ICARDA materials for yield trial. Should
ESWYT/SAWYT be sown in CIMMYT’s design (approx 150 lines?)
Action: It was agreed that breeders won’t adopt CIMMYT designs but they will grow all the
lines (CIMMYT and ICARDA). H-J.Braun emphasised that these sets will be grown in their
entirety, even if breeders see a line they don't like.
A discussion regarding access to the materials by non-breeders ensued. An independent set
of lines will be increased at Narrabri and this seed will be available to pre-breeders. The
breeders will see the lines first; R. Eastwood said any pre-breeder was welcome to come and
look at the increase rows.
At this point RTrethowan referred to slide 5 which shows the flow of germplasm after
quarantine.
10g of each line from the ESWYT/SAWYT/ICARDA YT and 1g of any extra material will go to
each of the 3 breeding companies. A further 3g of each line will go to PBI for rust screening
and increased at Narrabri. R. Trethowan asked if this 36g was this feasible with AWCC,
GGrimes said yes.
Then, a discussion ensued regarding storing secure seed for the future. The increase from
Narrabri will be stored for 3 years.
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h. Durums will be imported — any strategy for delivery
Bertus Jacobs suggested he would be interested in the durum lines.
Action: Ky Mathews to contact the University of Adelaide regarding their GRDC project,
and follow up with Bertus Jacobs.

i.  Should data on secondary materials or originating from genetic studies be sent to
CIMMYT/ICARDA as part of this project?
Anything in the alliance the data should go back to CIMMYT/ICARDA. Once material leaves
the projects in the alliance it considered outside the alliance and no need for data return.
People were asked to use their common sense on this issue.
LMclntyre raised the question of whether other GRDC-CIMMYT/ICARDA funded projects
outside the alliance should be reporting at these meetings.
Action: It was agreed that they should be invited to give a brief presentation outlining
objectives and key findings.

j-  Emadil digest versus monthly news letter or similar?
It had been suggested that the flurry of emails was easily ignored/lost. It was suggested to
try a new format, that of a monthly newsletter instead.
Action: Ky Mathews is to send out a monthly newsletter to see if this format suits the
community better.

k. Seed weights provided from quarantine? Do we want on database/website (Mark Dieters/lan
Delacy)
Mark said this was more a question of tracking seed distribution — who does it go to and
where can you get it from? This is overridden by the current plan (see slide 5).
Action: None required

I.  Data output from ICIS/GWIS — is it acceptable/usable? (Scott Chapman)
Scott suggested that the current query system was tedious. He wants to be able to extract
all the IAT data at once, not one trial at a time. SMicallef encouraged the group to let her
know what users what from the system.
Action: Ky Mathews/Sandra Micallef will work on making templates and examples
available.

m. Flow of seed to non-breeding companies

This has previously been discussed.
Action: None required.

The meeting finished at 17:45.
The next meeting will be in Adelaide in March 2008.
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