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Two nurseries distributed in 
Australia 
Two nurseries distributed in Two nurseries distributed in 
Australia Australia 

1st RRNEMA – 1st Root Rot Nematode Australia – a 
nursery targeted to breeders with advanced lines with 
good yield,  phenotype and confirmed root disease 
resistance.

1st RDRN – 1st Root Disease Resistance Nursery – a 
nursery targeted to pathologists to screen for 
specific root disease resistance (or other).  Objective 
is to identify the most resistant parental sources to 
prioritize breeding objectives.

FINAL TRAIT DATA, STATUS OF NURSERY AND KEY 
RESULTS HAVE BEEN POSTED ON THE CIMMYT 
GRDC CAGE WEBSITE SINCE JULY08
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Objective 1: 1st RRNEMA (1st Root Rot Nematode Australia) 
nursery distributed for breeders/pathologists
Objective 1: 1Objective 1: 1stst RRNEMA (1RRNEMA (1stst Root Rot Nematode Australia) Root Rot Nematode Australia) 
nursery distributed for breeders/pathologistsnursery distributed for breeders/pathologists

• 35 lines distributed

• many with multiple 
root rot resistance

• phenotypic data will 
be collected by 
collaborators

• All trait data sent to 
collaborators and 
also on CIMMYT 
user group website
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Participation in the 1st RRNEMAParticipation in the 1Participation in the 1stst RRNEMARRNEMA

In Australia 14 collaborators (see CAGE website) 
requested seed of this nursery, with more than 
half being breeders who planned to assess the 
nursery under field conditions for overall 
performance and reaction to some of the root 
disease traits.
In response;

21% (3 out of 14) did not respond to email requests to 
report on the data
14% (2 out of 14) were unable to screen the nursery in 
the end due to staff changes
30% (4 out of 14) did provide data on the nursery
35% (5 out of 14) did not provide any data.
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Key findings from four sets data 
returned from the 1st RRNEMA
Key findings from four sets data Key findings from four sets data 
returned from the 1returned from the 1stst RRNEMARRNEMA
More than 54% (19 out of 35) of the nursery had confirmed field

resistance to Sunco from AGT Narrabri  results;  
17% (6 out of 35) had better CR  performance than Sunco, and 37% (13 
out of 35) were equivalent to Sunco.

More than 51% (18 out of 35) of the nursery had confirmed field 
resistance  to Sunco from Syngenta Narrabri results; 

34% (12 out of 35) had better performance than Sunco, and 17% (6 out of 
35) were equivalent to Sunco.

Of the 3 data sets collected for CR under field conditions 26%  (9 out 
of 35) of the entries were in agreeance with each other for CR whilst 
40% (14 out of 35) did not give the same rating.   This infers it is 
essential to collect multiple sets of data over seasons and locations 
to be sure of the results.
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Key findings from four sets data 
returned from the 1st RRNEMA
Key findings from four sets data Key findings from four sets data 
returned from the 1returned from the 1stst RRNEMARRNEMA

Two highly adapted synthetic derivatives (Entry 1 & 26) 
offer additional sources of CR resistance. Furthermore 
both of these lines have been found to have FHS 
resistance.

Two Chinese lines with FHS (Entry 15 & 17) also in 
adapted backgrounds provide additional sources of CR 
resistance.   

Six advanced high yielding lines with CIMMYT/Australian 
pedigrees including 6 selections of 
GS50A/SUNCO/CUNNINGHAM (Entries 6, 7, 9, 10 & 11) 
and one SUNCO/PASTOR (Entry 13)  have higher yields 
than Sunco (from Mexico) and provide very good level of 
CR resistance.  In addition, P. thornei resistance noted in 
entries 6, 7 and 11.
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The specific root diseases the nursery has been developed for 
include;

1. Root Lesion Nematode (Pratylenchus thornei and P. neglectus), 
2. Cereal Cyst Nematode (Heterodera avenae Ha13), 
3. Crown Rot (Fusarium pseudograminearum, F. culmorum) 
4. Common root rot (Bipolaris sorokinana)
5. Some FHB lines with suggested CR resistance

The ultimate aim is to assist breeders in prioritizing and The ultimate aim is to assist breeders in prioritizing and 
maximizing the usability of the lines for root disease maximizing the usability of the lines for root disease 
resistance for their specific breeding program objectivesresistance for their specific breeding program objectives

The International Root Disease Resistant Nursery (RDRN)The International Root Disease Resistant Nursery (RDRN)
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Objective 2: 1st RDRN (1st

Root Disease Resistance  
Nursery) distributed  to 
Australian pathologists

Objective 2: 1Objective 2: 1stst RDRN (1RDRN (1stst

Root Disease Resistance  Root Disease Resistance  
Nursery) distributed  to Nursery) distributed  to 
Australian pathologistsAustralian pathologists

• 57 lines distributed in May06

• many with multiple root disease 
resistance

• specific disease data to be 
collected from collaborators in a 
standardized rigorous way

• AGT assisted in another seed 
increase in 2006 and this material 
was distributed to interested 
collaborators for field testing.

• All trait data sent to collaborators 
and also on CIMMYT user group 
website
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Participation in the 1st RDRNParticipation in the 1Participation in the 1stst RDRNRDRN

16 Australian collaborators joined the project (see 
cage website).  
Several of the collaborators assessed this nursery for 

traits other than root diseases which enhanced the 
data set for the breeders and pathologist alike.
With respect to responses ;

75% (12 out of 16) have returned nursery data
12% (2 out of 16) failed to respond
12% (2 out of 16) were unable to provide any data due to 
staff changes
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Key findings from twelve sets data 
returned from the 1st RDRN
Key findings from twelve sets data Key findings from twelve sets data 
returned from the 1returned from the 1stst RDRNRDRN

More than 40% (20/50) of the lines were 
found to have resistance to two or more 
root diseases in Australia (CCN, CR, RLN).

Approximately 38% (19/50) of the lines had 
resistance to at least one root disease.

66% (33/50) had resistance to one or more 
root disease in addition to several other 
valuable breeding traits (eg Yield, Yellow 
Rust, Low LMA etc ).

More than 40% (20/50) of the lines were More than 40% (20/50) of the lines were 
found to have resistance to two or more found to have resistance to two or more 
root diseases in Australia (CCN, CR, RLN).root diseases in Australia (CCN, CR, RLN).

Approximately 38% (19/50) of the lines had Approximately 38% (19/50) of the lines had 
resistance to at least one root disease.resistance to at least one root disease.

66% (33/50) had resistance to one or more 66% (33/50) had resistance to one or more 
root disease in addition to several other root disease in addition to several other 
valuable breeding traits (eg Yield, Yellow valuable breeding traits (eg Yield, Yellow 
Rust, Low LMA etc ).Rust, Low LMA etc ).



CIMMYTMR

International Maize and Wheat Improvement Center

Key findings from twelve sets 
data returned from the 1st RDRN
Key findings from twelve sets Key findings from twelve sets 
data returned from the 1data returned from the 1stst RDRNRDRN

Several of the synthetic hexaploids (entries 17 & 31) from CIMMYT 
have good resistance to CCN in addition to other root diseases and 
valuable traits.  Also the CreR source (entry 1) from rye is also 
effective, however Cre2 and Cre7 resistant sources appear ineffective.

Several of the lines in the nursery offer resistance against Fusarium 
Head Scab at a similar level to Sumai-3, including two synthetic 
derivatives from Mexico (entry 41 & 52)

It cannot be assumed from observations in CIMMYT of combined CR 
and FHS will have the same reaction in Australia. In some cases this 
was not observed in Australia indicating careful screening and 
validation is required.

Sun23 was found to be an outstanding line for Root Disease with 
CCN, CR, RLN and FHS resistance along with many other valuable 
traits.
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Key findings from twelve sets data 
returned from the 1st RDRN
Key findings from twelve sets data Key findings from twelve sets data 
returned from the 1returned from the 1stst RDRNRDRN

CR SSR marker data from both Sunco and 2-49 indicated that;
as expected Sunco/ 2-49 had the 2B+ allele from Sunco
Potch (a South African line entry 43), had 2B from Sunco and 1D from 2-49, 
and also phenotypically was found to be good  for CR.
Chirya (a Chinese line entry 53) a CR and FHS soruce from CIMMYT also 
appears to have 1A from 2-49 marker.
Several of the double haploids for RLN (entries 11-14) appear to have the 
1A 2-49 marker, which was not expected based on the pedigree.
The Queensland line Baxter (entry 45) phenotypically good for CR also has 
the 1D 2-49 allele, similarly most likely related to its pedigree.

Unfortunately greenhouse screening data from Australia have not 
been contributed for RLN - either P. thornei or P. neglectus. The 
breeders were keen for this work to be done, however due to staff 
changes, restricted resources and drought in 2006 this was not 
possible.
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Concluding remarks and commentsConcluding remarks and commentsConcluding remarks and comments
Both nurseries objectives were achieved, and valuable root disease 
resistant (in many case multiple) have been identified and confirmed 
with both sources (1st RDRN) and more advanced lines (1st

RRNEMA). 

Challenges;
Seed increase and distribution in a timely manner (reality of sending 
seed from OS) – but many thanks to AWCC and AGT
Problems with drought
Timely return of data 
The need to standardise screening methodologies and obtain multiple 
sets of data to be sure of data interpretation
The best method to disseminate and get uptake and feedback of 
information with Australia and International collaborators
• Cage website
• CIMMYT GRDC alliance meetings
• Email
• Publications – paper at IWGS
• Other?...

» MANY THANKS TO ALL WHO WERE INVOLVED 
» HOPE THE CONFERENCE IS GOING WELL AND THE RAIN CONTINUE TO FALL
» FOR FURTHER INFO. VISIT CAGE WEBSITE OR EMAIL
j.nicol@cgiar.org
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