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2001-2002 CEREAL RUST SURVEY 
 ANNUAL REPORT 
 
 
1. SUMMARY 
 
An appendix detailing pathotype nomenclature for each rust pathogen is provided in response to requests 
from several co-operators. 
 
Wheat Stem Rust Stem rust of wheat was rare in eastern Australia in 2001. Three samples, all from 
experimental plots, were identified as pt 98-1,2,3,5,6. In WA, most isolates were identified as variants within 
standard race 34 and included a new pathotype with virulence for the VPM resistance, Sr38 
(pt 34-1,2,7 +Sr38). One isolate of pt 98-1,2,3,5,6 was also identified from WA. 
 
Wheat Leaf Rust The Lr24 virulent pathotype, 104-1,2,3,(6),(7),11,13, was isolated from all eastern states, 
and was commonly detected in SA, northern NSW, and Qld. The Triller (Lr26 virulent) pathotype, 
104-1,2,3,(6),(7),9,11, was also commonly isolated from northern NSW and Qld. Four other pathotypes 
(104-2,3,(6),(7),11, 104-1,2,3,(6),(7),11,12, 53-1,(6),(7),11,12, and 53-1,4,(6),(7),10,11,12) were detected in 
eastern Australia, and in WA, the only pathotype isolated was 104-1,2,3,(6),(7),11. 
 
Wheat Stripe Rust Wheat stripe rust was common in southern regions of Eastern Australia with first reports 
from northern NSW in July. Pathotype 110 E143 A+ was unusually common, possibly due to its preferential 
survival on cultivars such as H45 in southern NSW. Pathotype 104 E137, Yr17+ (virulent on cultivars 
Camm, Qal 2000) was recorded in northern and southern NSW, Victoria and South Australia. Several 
miscellaneous pathotypes were also recorded but appear to pose no threat to commercial wheats. 
 
Oat Stem Rust Low sample number was a feature of the survey period, with pathotype groups 30 and 94 
continuing to predominate. Virulence for Pga was again recovered from eastern Australia, although with an 
apparently decreasing frequency. 
 
Oat Leaf Rust Twenty two pathotypes were identified. The most widespread was pt 0001-0, a pathotype that 
comprises several variants separable by their pathogenicity on some older differential genotypes. Three Pc68 
virulent pathotypes (0307-4,6,10, 0107-4,6,10 and 2307-4,6,10) were detected. The Pc61 virulent pathotypes 
0071-0 and 4473-6,10 were detected in NSW and Qld. Virulences for cultivars Gwydir, Nugene and 
Warrego were also detected, and for the first time, virulence was detected for the cultivars Bettong and 
Barcoo, in a sample from Gatton Qld. 
 
Barley Stem Rust No reports were made of stem rust in commercial barley crops during 2001. Two samples 
of stem rusted barley from Qld comprised the Scabrum rust with virulence for Sr21, two from summer 
nurseries at Horsham comprised the wheat stem rust pathotypes 98-1,2,3,5,6 and 98-1,2,3,5,6,9, and two 
from WA comprised the wheat stem rust pathotypes 34-1,2,7 and 34-1,2,7, +Sr38. 
 
Barley Leaf Rust Pathotypes virulent for Rph12 dominated in all states. In eastern Australia, the dominant 
pathotype in southern regions was 5652P+ (+PI366444), and pathotypes 5653P+ (+PI366444,Rph13) and 
220P+ were also isolated. Pathotypes 4610P+ and 5610P+ (+PI366444) were isolated from Qld. Two 
pathotypes, 4673P+ (+PI366444) and 5653P+ (+PI366444) were detected for the first time in 2001. Samples 
from WA yielded mainly pathotype 5453P– (+PI366444), detected for the first time. 
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Barley Grass Stripe Rust Barley grass stripe rust was common, but less severe than in the 2000 season. 
Several samples were received from barley although no crop damage was reported. 
 
Triticale and Rye Rusts There were no reports of rust in crops of triticale or cereal rye in 2001-02. 
 
 
 
II. DETAILED REPORT 
 
INTRODUCTION 
 
Rust surveys or inspections conducted during 2000-2001 included: 
 

Southern NSW 5–8 Nov 2001 Dr C.R. Wellings 

Northern NSW/ Qld 22–24 Oct 2001 Prof R.A. McIntosh 

Victoria/SA long season wheat areas 21–23 March 2002 Dr R. F. Park 
 
 
SEASONAL CONDITIONS 
 
Rainfall throughout wheat growing regions of eastern and western Australia was generally favourable for 
crop establishment and development in 2001. Ideal planting conditions were experienced in Region 1, 
despite hot dry conditions in late summer that would have been expected to dramatically reduce 
opportunities for summer carry-over of volunteer cereals and rust inoculum. However, relatively dry 
conditions tended to persist in the western regions of southern NSW and the Victorian Mallee (Region 2)  
during winter, and this contributed to low disease levels. Localised severe frosts in southern NSW probably 
caused more crop loss than the rust diseases. Seasonal conditions were dry early in the WA grainbelt 
(Region 4) , and this probably contributed to reduced yield potentials. However conditions improved during 
the season with average to above average rain in late winter and spring.  
 
 
 
WHEAT RUST PATHOGENS 
 
Wheat Stem Rust (caused by Puccinia graminis f. sp. tritici) 
R. F. Park and M. Williams 
University of Sydney 
 
Epidemiology and pathotype distribution 
 
Stem rust of wheat was rare in eastern Australia during 2001, as has been the case for many years now. Only 
one sample of stem rust on wheat was received from eastern Australia during the 2001 cereal growing 
season, collected from experimental plots at Wagga Wagga, and typed as pathotype 98-1,2,3,5,6. Two 
further samples of stem rusted wheat, collected from a summer nursery at Horsham in March 2002, also 
comprised pt 98-1,2,3,5,6 (Table 1). 
 
Samples of stem rust on wheat were forwarded from WA from mid August onwards. Other than one isolate 
of pathotype 98-1,2,3,5,6, from the Gascoyne Research Station, all samples were identified as comprising 
variants within standard race 34 (viz. 34-2; 34-2,7; 34-2,7,10; 34-1,2,7; Table 1). Of importance was the 
detection of variants within pathotype 34-2,7 with virulence for the VPM resistance, Sr38. These isolates 
were identified from stem rust samples collected in the Esperance in early November from cultivar Camm, 
which carries the VPM resistances Sr38, Lr37, and Yr17. The Sr38 virulent pathotype was also isolated from 
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samples of stem rust on volunteer wheat collected in February 2002 from this region (Cascade and Mt 
Madden), indicating a high likelihood that it will survive into the 2002 season. This is the first time virulence 
has been reported for Sr38 in Australia. Comparative tests have been made to determine the seedling 
responses of cultivars with Sr38 (see below), however, further information on the adult plant responses of 
these cultivars will be dependent on the success of nurseries in WA during the 2002 season. 
 
Notes on cultivars carrying genes for stem rust resistance  
 
All cultivars with the following genes are resistant to the pathotypes isolated in 2001-02. Cultivars with Sr30 
should be considered with caution since virulence for Sr30 has been detected in recent years, and a single 
isolate of a pathotype combining virulence for Sr9g and Sr30 was isolated from WA during 1999-2000. 
Furthermore, field studies at PBIC have shown clearly that some cultivars with Sr30 perform better than 
others to avirulent pathotypes (see below). 
 
Sr9e Sunland and Yarralinka 

Sr22  Schomburghk  

Sr24  Cunningham, Datatine, Goroke, Janz, Krichauff, Perouse, Sunco, Sunelg, Swift, Tasman and 
Worrakatta 

Sr26  Hybrid Apollo, Blade, Chough, Currawong, Darter, Flinders, Hybrid Gemini, Harrier, Hybrid 
Mercury, Petrel, Hybrid Pulsar, Shrike, Snipe, Sunelg, Sunlin, Tern and Yanak 

Sr30  1. Ajana, Arrino (heterogeneous), Kalgarin, Yitpi 
2. Banks, Batavia, Brookton, Calingiri, Chara, Cunderdin, Kalannie, Katunga, Frame, H45, 

Molineux, Osprey, Gordon, Lark, Rosella, Silverstar, Sunfield, Sunmist. 

Sr31  Grebe, Mawson, Tennant, Triller and Warbler 

 
The gene Sr2 confers adequate adult plant resistance and is present in the cultivars Arnhem, Batavia 
(heterogeneous), Baxter, Brennan, Carnamah, Diamondbird, Dollarbird, Eradu,  Goldmark, Gordon, Hartog, 
Houtman, Kennedy, Kukri, Leichardt, Lowan, Machete, Nyabing, Pelsart, Rowan, Sunbrook, Suneca, 
Sunstate, Tailorbird. Cultivars with Sr13 (Gutha, Machete, Stiletto, Sunmist and Wialki) are moderately 
susceptible to moderately resistant. 
 
The detection of stem rust in crops of several cultivars with Sr30 in recent years has caused some concern, 
however, in all cases, isolates from these crops have proven to be avirulent on Sr30. Field tests at Cobbitty 
by Dr Bariana have shown that cultivars with Sr30 differ considerably in their response to stem rust, even 
with pathotypes that are avirulent to Sr30 (Bariana et al. (2001) Comparative evaluation of wheat cultivars 
carrying Sr30 against avirulent and virulent Puccinia graminis f. sp. tritici pathotypes, Proceedings of the 
10th Assembly of the Wheat Breeding Society of Australia, pp 230-232. Mildura, Australia. October 2002). 
In general, two groups of cultivars could be identified, with the cultivars listed in Group 1 above being 
clearly worse (moderately susceptible to susceptible) to the avirulent pathotype 98-1,2,3,5,6 than those in 
Group 2.  
 
Results of comparative tests indicate that the cultivars Camm, Trident, Bowie, Sunlin, and Sunstate have 
some residual resistance to the new pathotype 34-1,2,7 +Sr38. In the case of Camm, this may be due to the 
presence of Sr12, a gene that provides some protection in seedling tests but which is not fully effective 
against avirulent pathotypes in adult plants under the field conditions. All other cultivars with the VPM 
resistance are expected to carry a gene (s) (Trident and Bowie, possibly Sr9b; Sunlin, Sr26; Sunbri, Sr36; 
Sunstate, Sr2 and Sr8a) that should provide some protection against this new pathotype in adult plants as 
well as seedlings. 
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Wheat Leaf Rust (caused by Puccinia triticina; formerly Puccinia recondita f. sp. tritici) 
R. F. Park and M. Williams 
University of Sydney 
 
Epidemiology and pathotype distribution 
 
The differential line Agent was added as the thirteenth differential to the Australian supplementary 
differential set, making the designation of the Lr24 pathotype 104-1,2,3,(6),(7),11 +Lr24 now 
104-1,2,3,(6),(7),11,13 (see Appendix 1). This pathotype was isolated from all eastern states, and was 
common in samples sent in from SA, northern NSW, and Qld (Table 2). The Triller (Lr26 virulent) 
pathotype, 104-1,2,3,(6),(7),9,11, was also commonly isolated from northern NSW and Qld. Pathotype 
104-2,3,(6),(7),11, first detected in 1984 and believed to be the founding pathotype for the group including 
the Triller and Lr24 virulent pathotypes, was isolated from Qld, NSW and Victoria. Pathotype 
104-1,2,3,(6),(7),11,12, virulent for Lr17b, was isolated from NSW, Victoria and SA. Pathotype 
53-1,(6),(7),11,12, combining virulence for Lr13 and Lr17b, was isolated from three samples collected from 
southern NSW, and a presumed single-step mutant of this pathotype with added virulence for Lr15 
(pt 53-1,4,(6),(7),10,11,12) was isolated from northern NSW. In WA, the only pathotype isolated was 
104-1,2,3,(6),(7),11, and again, variants within this pathotype with full virulence on the durum differential 
Gaza were identified (Table 2). 
 
Notes on cultivars carrying genes for leaf rust resistance 
 
It is possible that some cultivars with Lr17a (Baxter, heterogeneous; Perenjori), may be more susceptible to a 
variant of pt 104-1,2,3,(6),(7),11 that has been detected in most wheat growing regions, which appears to 
have increased virulence for this gene. Cultivars with Lr13 in combination with Lr1 (Hybrid Apollo, 
Arnham, Batavia, Cunderdin, Diamondbird, Dollarbird, Goldmark, Hartog, Kennedy, Leichardt, Lowan, 
Hybrid Pulsar, Rowan, Silverstar, Sunbrook, Suneca,  Sunfield and Tailorbird) or Lr2a (Sunmist) are also 
resistant to the pathotypes isolated. Cultivars with Lr26 (Grebe, Mawson, Triller and Warbler) are seedling 
susceptible to pt 104-1,2,3,(6),(7),9,11, now present in all eastern states. Sunland (Lr28) is resistant to the 
pathotypes isolated during 2001. 
 
All cultivars with Lr37 (Bowie, Camm, Sunbri, Sunstate, Sunlin, Sunvale and Trident) are resistant to all 
pathotypes isolated from Australasia during the 2001-02 survey period. 
 
The long season dual purpose wheat Gordon (Lr17b plus possibly Lr13) is seedling susceptible to pts 
73-1,3,5,10,12 and 53-1,(6),(7),10,11,12. Declic (Lr13, Lr14a, Lr17b) is resistant to all pathotypes except 
76-1,3,5,10,12.  It is anticipated that Tennant (Lr26) will be at least seedling susceptible to the Triller 
pathotype. It is possible that these cultivars may possess additional adult plant resistance. 
 
Field tests of cultivars with Lr24 with pt 104-1,2,3,(6),(7),11,13 at Cobbitty in 2001 showed that the cultivars 
Dennis, Giles, Petrie and Sunsoft 98 are resistant, most likely due to the presence of Lr13, that Anlace, 
Babbler, Cunningham, Datatine, Janz, Lang, Mira, Mitre, Mulgara, Perouse, Tasman and Sunpict are 
moderately susceptible, and that Krichauff and Worrakatta are susceptible. 
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Wheat Stripe Rust (caused by Puccinia striiformis f. sp. tritici) 
C. R. Wellings* and K. R. Kandel 
(*on secondment from NSW Agriculture) 
 
Disease development 
 
Stripe rust was first reported from a crop of cultivar Wylah in northern NSW in late July, with further 
samples received in August and occasional samples from Queensland beginning in early September. Samples 
from southern NSW and Victoria began to arrive from late September, with the initial samples collected 
from barley grass. Collections from South Australia and Tasmania  were received late in the season  during  
October and November, and hence sample numbers were relatively low. 
 
Epidemic development tended to be localised, depending on seasonal conditions and cultivars deployed. 
Crops of cultivar H45 in the higher rainfall eastern fringe of southern NSW wheat growing areas were 
subjected to moderate infection in spring. Several of these crops were treated with fungicide, although no 
crop losses were reported. In general, stripe rust infections in Victoria and South Australia were too late to 
initiate an epidemic. Wheat stripe rust remains undetected in Western Australia. 
 
Pathotypes detected 
 
The main pathotypes detected in 2001-02 are described below. The features of these pathotypes are 
described in terms of avirulence genes which indicate the corresponding host resistance genes that remain 
effective in providing protection against the particular pathotype. 
 
104 E137 A- avirulent on resistance genes YrA (eg Baxter), Yr6 (eg Sunbrook), Yr7 (eg 

Diamondbird), Yr9 (eg Mawson), Yr17 (eg Sunbri) and a range of adult plant 
resistance genes including Yr18. First detected in 1979. 

110 E143 A+  avirulent on Yr9, Yr17 and adult plant resistances. First detected in 1986. 

104 E137 A-, Yr17+ avirulent on YrA, Yr6, Yr7, Yr9 and adult plant resistances. First detected in 1999. 

104 E137 A+, Yr17+ avirulent on Yr6, Yr7, Yr9 and adult plant resistances. First detected in 2000. 
 
Miscellaneous pathotypes included those which were evidently contaminants from other experiments or were 
of unusual pathogenicity requiring further study. This group also included several samples of stripe rust (P. 
striiformis f.sp. dactylidis) on cocksfoot (Dactylis glomerata) which were collected from cooler roadside 
sites in NSW and Victoria. 
 
Pathotype distribution 

Pathotypes recorded in 2001-02 are indicated in Table 3. Despite relatively low sample numbers, a broad 
range of pathotypes was detected and these were generally similar in frequency and distribution compared to 
previous years. The two dominant pathotypes were 104 E137 A- and 110 E143 A+. The former was the 
pathotype detected in the initial outbreak in 1979, and has remained a consistent component of the pathogen 
population of the past two decades. This pathotype was  more frequent in Region 1, which is consistent with 
previous seasons. Pathotype 110 E143 A+ was first detected in 1986 but was rarely isolated in subsequent 
seasons. The dramatic increase in frequency of this pathotype in 2001 was largely associated with cultivar 
H45, especially in the eastern areas of southern NSW. 

Pathotypes virulent for Yr17 (104 E137 A-, Yr17+ and 104 E137 A+, Yr17+) were again recovered in the 
survey samples, indicating that cultivars such as QAL 2000 and Camm will remain vulnerable to stripe rust. 
The remaining pathotypes were recorded at low frequency and do not pose a serious threat to currently 
deployed resistances. Several miscellaneous pathotypes included unusual virulence phenotypes which 
require further investigation. 
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Notes on current resistances 
 
Resistance genes YrA, Yr6, Yr7, Yr9, Yr10, Yr17, Yr18 are deployed in certain Australian wheats and these 
will generally continue to provide varying protection in areas where the prevailing pathotypes remain 
avirulent. Among these genes, however, only Yr18 is expected to provide durable resistance in association 
with other undescribed adult plant resistances. 
 
 
 
OAT RUST PATHOGENS 
 
Oat Stem Rust (caused by Puccinia graminis f. sp. avenae) 
C. R. Wellings* and P. Kavanagh 
(*on secondment from NSW Agriculture) 
 
Relatively low sample numbers were a feature of the 2001 survey period, despite the early samples received 
from Queensland in July. Samples were not received from other states until late October. Although sample 
numbers were approximately half of those examined in the previous season, the diversity of pathotypes was 
relatively similar. Pathotype groups 94 and 30 were the most frequent. Pathotype distribution (Table 4) 
indicated that the most frequently isolated was pathotype 94-2,3 which was avirulent on Pga.  
 
Virulence for Pga, which was first detected in 1997, peaked at 20% and has subsequently stabilised at 10% 
of isolates. These pathotypes were recovered from Regions 1 and 2 which was consistent with previous 
seasons. Although effective stem rust resistance in Australian oat cultivars is essentially unavailable, 
cultivars carrying Pga  (Barcoo, Culgoa II, Glider, Cleanleaf, Nobby) will be protected in situations where 
the matching virulence is absent in the pathogen population. 
 
 
 
Oat Leaf Rust (caused by Puccinia coronata f. sp. avenae) 
R. F. Park and P. Kavanagh 
University of Sydney 
 
Epidemiology and pathotype distribution 
 
Samples of oat leaf rust were received from all states (Table 5). A total of 60 samples was received during 
2001-02, fewer than in recent years. 
 
Using the current differential set (see Appendix 1), the most widespread pathotype was 0001-0. The re-
introduction of several older differential genotypes (Landhafer, Santa Fe, Ukraine, Trispernia, Bondvic, 
Pc45, and Pc48) during the 1999-00 survey established that this pathotype must be regarded as a complex, 
within which variants can be separated on the basis of pathogenicity on these older differentials. Hence, 
whereas triplet code pathotypes 0007, 0107, 0207, 0307, and 2307 all appear to be closely related, triplet 
code pathotypes 0000 and 0001 may or may not be closely related. The significance of the “variants” within 
these triplet codes, in terms of currently deployed oat cultivars, will only be known once a more detailed 
picture of the genes present in the cultivars is established.  
 
The Pc68 virulent pathotype 0307-4,6,10 was again isolated from Qld and NSW, and was also isolated from 
a single sample from Victoria. Two additional Pc68 virulent pathotypes, 0107-4,6,10 and 2307-4,6,10, were 
also detected (Table 5), both of which appear to be mutants from existing pathotypes, with the former 
derived from the original Pc68 pathotype 0307-4,6,10 with added virulence for the differential line WIX 
4361-9, and the latter being derived from pathotype 0007-4,6,10. The Pc61 virulent pathotype 0071-0 was 
also commonly isolated from NSW and Qld. The Gwydir pathotype 0207-1,4,6,10+Gwydir, first detected in 
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2000, was again isolated, from Gatton (Qld) and Binalong (southern NSW). A single isolate of the Nugene 
pathotype 0207-4,6,10 +Nugene, also detected for the first time in 2000, was identified from a sample also 
collected at Binalong. The Cleanleaf pathotype, 0207-4,6,10, was detected at a low level in samples from 
Qld, northern NSW, and SA. It should be noted that this pathotype is almost impossible to detect when 
present in combination with the Pc68 virulent pathotype, as both give the same response on all differentials 
except Pc68. Consequently, it is possible that the presence of this pathotype in samples may have been 
underestimated. 
 
Of importance was the detection of virulence for Bettong and Barcoo, in a sample also collected from 
Gatton. The pathotype responsible appears to be a single step mutant from 4473-6,10, and has been given the 
designation 4473-6,10 +Bettong,Barcoo. Recent genetic analyses by Mr Shahidul Haque at PBIC had 
demonstrated that these cultivars shared a resistance gene, and the detection of a single pathotype with 
virulence for both was therefore anticipated. Pt 4473-6,10, the presumed parental pathotype, shares 
pathogenic features of the Cleanleaf group of pathotypes (virulence for Pc39, Pc55, Pc70) and the Amby 
group of pathotypes (virulence for Pc58, Pc59, Pc61), and is also virulent on seedlings of the cultivar 
Culgoa. 
 
Notes on cultivars carrying genes for leaf rust resistance 
 
Detailed testing of 64 Australian oat cultivars with an array of contemporary and older leaf rust pathotypes 
has shown that none had effective seedling resistance. Detailed field testing of these cultivars will be 
conducted in 2002 to determine adult plant responses to leaf rust. Recent detailed tests of the 1999 and 2000 
Quaker Oat Nurseries from north America have indicated good levels of adult plant resistance in about 
15 entries. Genetic studies will be initiated for these lines. 
 
 
 
BARLEY RUST PATHOGENS 
 
Barley Stem Rust (caused by Puccinia graminis) 
R. F. Park and M. Williams 
University of Sydney 
 
Stem rust on barley can be caused by P. graminis f. sp. triciti, P. graminis f. sp. secalis (the rye stem rust 
pathogen), or a somatic hybrid between these two formae speciales, colloquially referred to as the “scabrum” 
stem rust pathogen. 
  
No reports were made of stem rust in commercial barley crops during 2001. Two samples of stem rusted 
barley from Qld comprised the Scabrum rust with virulence for Sr21 (Table 6). Two samples collected from 
summer nurseries at Horsham comprised the wheat stem rust pathotypes 98-1,2,3,5,6 and 98-1,2,3,5,6,9, the 
latter being detected for the first time and believed to be a single-step mutant of the former with added 
virulence for a tentatively designated resistance gene SrAgi. Two samples of stem rusted barley  forwarded 
from WA comprised the wheat stem rust pathogen, pathotypes 34-1,2,7 and 34-1,2,7, +Sr38. 
 
 
 



2001-2002 Cereal Rust Survey – Annual Report 
 
 

 

© The University of Sydney 8 / 18 

Barley Leaf Rust (caused by Puccinia hordei) 
R. F. Park and M. Williams 
University of Sydney 
 
Epidemiology and pathotype distribution 
 
Samples of leaf rust on barley were received from all states, and pathotypes virulent for Rph12 dominated in 
all. Seven pathotypes with virulence to Rph12 have been detected in Australia since this virulence was first 
detected in 1991: 
4610P+ The Franklin pathotype. First pathotype to be detected in Australia with 

virulence to Rph12. It was first detected in Tasmania in 1991 and has since 
been detected in SA, Vic, NSW and Qld. 

5610P+ (+PI366444) First detected in WA in 1997, and subsequently in SA and Vic in 1998. It 
was detected in NSW and Qld in 1998. Does not appear to be simply related 
to pt 4610P+. 

5653P+ (+PI366444,Rph13) First detected in Tasmania in 1999, but was also detected in Vic and 
southern NSW in the same year. Was detected in Qld in 2000. Only 
pathotype detected in Australia with virulence for Rph13. 

5652P+ (+PI366444) First detected in Tasmania in 1999, and also detected in SA later that year. 
Also detected in Victoria and southern NSW in 2000, and with a similar 
distribution in 2001. 

5453P– (+PI366444) First detected in WA in 2001. Differs markedly from all other Rph12 
virulent pathotypes. Origin unknown. 

4673P+ (+PI366444) First detected in 2001 in eastern Australia in Victoria and Tasmania. 
5653P+ (+PI366444) First detected in 2001 in eastern Australia in Victoria. Very similar to 

pt 5653P+ (+PI366444,Rph13), but lacking virulence for Rph13. 
 
The origin of many of these pathotypes is unclear, as they do not appear to be simply related and therefore 
may not be mutational derives of existing pathotypes. The role of Ornithogalum in SA (and possibly 
elsewhere?) in their occurrence can not be discounted. 
 
In eastern Australia, the dominant pathotype in southern regions (southern NSW, Victoria, Tasmania and 
SA) was 5652P+ (+PI366444), and pathotypes 5653P+ (+PI366444,Rph13) and 220P+ were also isolated 
among samples from this region. Pathotypes 4610P+ (the original Franklin pathotype) and 5610P+ 
(+PI366444) were isolated from Queensland. Two pathotypes, 4673P+ (+PI366444) (Victoria and Tasmania) 
and 5653P+ (+PI366444) (Victoria) were detected for the first time in 2001 (Table 7).  
 
Samples from WA yielded mainly pathotype 5453P– (+PI366444), with two isolates of 5610P+ (+pi366444) 
also being identified. The former was detected for the first time in 2001, and came from samples collected 
from Moora, Badgingarra, Esperance, Yandanooka and Wellstead. The origin of this pathotype is not known 
as it possesses several features that make it distinct from other contemporary Australian pathotypes of 
P. hordei. 
 
Notes on cultivars carrying genes for leaf rust resistance 
 
Many Australian barley cultivars carry seedling genes for resistance to P. hordei, however most of these 
genes are ineffective against pathotypes that currently prevail. Before 1999-2000, the cultivars Tallon and 
Lindwall (Rph12) were regarded as resistant to the pathotypes occurring in Region 1. These cultivars will 
now need to be monitored carefully since their adult plant responses to the Rph12 virulent pathotypes 
detected in the region last year are currently unknown. The cultivar Galaxy, with Rph7, is resistant to all 
isolates identified since formal pathogenicity surveys were commenced in 1992. Gilbert also possesses 
partial resistance to leaf rust. 
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Barley Grass Stripe Rust (caused by Puccinia striiformis) 
C. R. Wellings1 and K.R. Kandel 
University of Sydney 
(1on secondment from NSW Agriculture) 
 
Disease development 
 
The barley grass stripe rust pathogen was recovered from samples of barley and barley grass from NSW and 
to a lesser extent in Victoria and South Australia. The distribution of samples detected in 2001 is presented in 
Table 3. Several samples were collected from barley genotypes, including cultivar Skiff, although these 
collections also yielded pathotypes of wheat stripe rust. No crop losses were reported. The pathogen has not 
been reported from Western Australia. 
 
The pathogen represented approximately 25% of stripe rust isolates detected in the 2001 survey. Although 
this was proportionally less than that recorded in 1998, this pathogen continues to survive and form a 
significant component of the P. striiformis population. 
 
 
 
TRITICALE AND RYE RUST PATHOGENS 
R. F. Park and M. Williams 
University of Sydney 
 
There were no reports of rust in crops of triticale or cereal rye in 2001-02. 
 
 
 
MISCELLANEOUS RUST PATHOGENS ON GRASSES 
 
Samples of rye grass stem rust were received from NSW (3) and Victoria (1). A single sample of stem rust 
on Dactylis glomerate, collected from Victoria, was identified as the oat stem rust pathogen. Two samples of 
stem rust on Phalaris sp. were clearly none of the cereal attacking formae speciales of P. graminis, and were 
given the tentative designation of P. graminis f. sp. phalaridis on the basis of their similarity to several 
isolates of this forma species identified by Dr N.H. Luig in previous surveys.  
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Table 1. Pathotypes of Puccinia graminis f. sp. tritici (wheat stem rust pathogen) identified by region, 
1 April 2001 – 31 March 2002. 

 
 Number of  Isolates 

 Region 1 Region 2 Region 3 Region 4  

Pathotype QLD NNSW SNSW VIC TAS SA WA TOTAL 

 34-1,2,7 - - - - - - 5 5 
 34-1,2,7 +Sr38 - - - - - - 9 9 
 34-2 - - - - - - 3 3 
 34-2,7 - - - - - - 7 7 
 34-2,7,10 - - - - - - 1 1 
 98-1,2,3,5,6 - - 1 3 - - 1 5 
 98-1,2,3,5,6,9 - - - 1 - - - 1 
343-1,2,3,5,6 1 - - - - - - 1 
         
Total isolates 1 0 1 4 0 0 26 32 
         
Total samples 2 0 1 3 0 0 23 29 
Failed samples 1 0 0 0 0 0 3 4 

 
 
Table 2. Pathotypes of Puccinia triticina (wheat leaf rust pathogen) identified by region,  

1 April 2001 – 31 March 2002. 
 
 Number of Isolates 

 Region 1 Region 2 Region 3 Region 4  

Pathotype QLD NNSW SNSW VIC TAS SA WA TOTAL 
         
 53-1,(6),(7),10,11,12 - - 3 - - - - 3 
 53-1,4,(6),(7),10,11,12 - 1 - - - - - 1 
 76-1,3,5,10,12 - - 1 - - - - 1 
104-1,2,3,(6),(7),11 1 3  1 - 6 9 20 
104-1,2,3,(6),(7),11+Gaza high - 1 1 2 - - 16 20 
104-1,2,3,(6),(7),11,12 - 1 - 6 - 1 - 8 
104-1,2,3,(6),(7),9,11 6 4 2 - - - - 12 
104-1,2,3,(6),(7),11,13 15 13 1 4 1 22 - 56 
104-2,3,(6),(7),11 2 6 1 6 - - - 15 
         
Total  isolates 24 29 9 19 1 29 25 136 
         
Total samples 19 16 6 13 1 26 24 105 
Failed samples 2 0 1 2 0 2 2 9 
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Table 3. Pathotypes of Puccinia striiformis f. sp. tritici (wheat stripe rust pathogen) identified by region,  
1 April 2001 – 31 March 2002. 

 
 Number of Isolates 

 Region 1 Region 2 Region 3  

Pathotype QLD NNSW SNSW VIC TAS SA TOTAL 
        
104 E9 A- - 2 - - - - 2 
104 E9 A+ - 1 - - - - 1 
104 E137 A- 6 12 3 2 1 1 25 
104 E137 A+ 2 1 4 - - - 7 
104 E137 A-, Yr17+ 1 3 - 2 - 1 7 
104 E137 A+, Yr17+ - 2 - - - - 2 
104 E153 A- 1 3 2 1 - 1 8 
110 E143 A- - - 2 - - - 2 
110 E143 A+ - 7 17 3 - - 27 
360 E137 A- 1 - - - - - 1 
        
BGYR  0 11 10 5 3 2 31 
Miscellaneous 0 4 7 6 0 0 17 

Total isolates 11 46 45 19 4 5 130 
        
Total samples 11 53 55 26 5 6 156 
Failed samples 0 7 10 7 1 1 26 
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Table 4.  Pathotypes of Puccinia graminis f. sp. avenae (oat stem rust pathogen) identified by region,  
1 April 2001 – 31 March 2002. 

 
 Number of Isolates 

 Region 1 Region 2 Region 3 Region 4  

Pathotype QLD NNSW SNSW VIC SA WA TOTAL 
        
30 - - - - 1 - 1 
30-1,2 1 2 - - - 3 6 
30-1,3 - 1 - - - 1 2 
30-1,2,3 1 - - 2 1 1 5 
30-1,2,3,4 1 - - - - - 1 
31-1 - - - - - 1 1 
41 - - 1 - - - 1 
94-1 - - - - - 1 1 
94-2 - - - - - 3 3 
94-3 - 1 1 3 3 - 8 
94-1,2 - 1 - - - - 1 
94-2,4 2 - - - - - 2 
94-2,3 - 3 3 2 5 2 15 
94-2,3,4 1 2 1 - - - 4 
        
Total isolates 6 10 6 7 10 12 51 
        
Total samples 6 8 6 6 10 11 47 
Failed samples 1 0 0 0 1 0 2 
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Table 5. Pathotypes of Puccinia coronata f. sp. avenae (oat leaf rust pathogen) identified by region,  
1 April 2001 – 31 March 2002. 

 
 Number of Isolates 

 Region 1 Region 2 Region 3 Region 4  

Pathotype QLD NNSW SNSW VIC TAS SA WA TOTAL 

0000-2 1 - - - - 3 - 4 
0000-2,4 - - - - - 2 - 2 
0001-0 3 6 11 1 4 11 3 39 
0001-1 - - 1 - 4 1 - 6 
0001-2,4 - 1 - - - 2 - 3 
0001-2 - - - 1 - 4 - 5 
0001-5 - - - - - 1 - 1 
0003-0 - - - - 1 - - 1 
0003-1,4,6,10 - - - - 1 - - 1 
0003-1,6,10,11,12 - 1 - - - 1 - 2 
0007-4,6,10 - - 2 1 1 - - 4 
0007-4,6,8,10 - 7 4 - - - - 11 
0007-4,6,8,10 +Warrego - - - - 1 - - 1 
0071-0 3 5 2 1 - 3 - 14 
0107-4,6,8,10 - 3 - - - - - 3 
0207-1,4,6,10,11,12 +Gwydir 2 - 1 - - - - 3 
0207-4,6,10 1 1 - - - 2 - 4 
0207-4,6,10 +Nugene - - 1 - - - - 1 
0307-4,6,10 7 7 5 1 - - - 20 
2307-4,6,10 2 - - - - - - 2 
4473-4,6,10 1 1 1 - - - - 3 
4473-4,6,10 +Bettong,Barcoo 1 - - - - - - 1 
         
Total isolates 21 32 28 5 12 30 3 131 
         
Total samples 11 9 12 1 5 17 5 60 
Failed samples 0 0 1 0 0 1 2 4 
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Table 6. Barley stem rust isolates identified by region, 1 April 2001 – 31 March 2002. 
 
 Number of Isolates 

 Region 1 Region 2 Region 3 Region 4  

Pathotype QLD NNSW SNSW VIC TAS SA WA TOTAL 

Scabrum +Sr21 2 - - - - - - 2 
 34-1,2,7 - - - - - - 1 1 
 34-1,2,7 +Sr38 - - - - - - 1 1 
 98-1,2,3,5,6 - - - 1 - - - 1 
 98-1,2,3,5,6,9 - - - 1 - - - 1 
         
Total isolates 2 0 0 2 0 0 2 6 
         
Total samples 2 0 0 2 0 0 2 6 
Failed samples 0 0 0 1 0 0 1 2 

 
 
Table 7. Pathotypes of Puccinia hordei (barley leaf rust pathogen) identified by region,  

1 April 2001 – 31 March 2002. 
 
 Number of Isolates 

 Region 1 Region 2 Region 3  Region 4  

Pathotype QLD NNSW SNSW VIC TAS SA WA TOTAL 

 210P+ - - - - - 1 - 1 
 220P+ - - - - 3 3 - 6 
 222P+ - - - - - 1 - 1 
 243P+ 1 - - - - - - 1 
4610P+ 5 - - - - 2 - 7 
4673P+ (+PI366444)1 - - - 2 2 - - 4 
5453P– (+PI366444) - - - - - - 9 9 
5652P+ (+PI366444) - - 1 10 13 5 - 29 
5653P+ (+PI366444) - - - 4 - - - 4 
5653P+ (+PI366444,Rph13) - - - 2 4 1 - 7 
5610P+ (+PI366444) 2 - - 1 - - 2 5 
         
Total isolates 8 0 1 19 22 12 11 73 
         
Total samples 5 0 2 12 14 5 9 47 
Failed samples 0 0 1 1 1 0 0 3 
1 PI366444 is a barley accession from north America, with an uncharacterised leaf rust resistance gene. It 

also possesses Russian Wheat Aphid resistance. 
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APPENDIX 1. PATHOTYPE NOMENCLATURE 
 
Puccinia graminis f. sp. tritici (Pgt; wheat stem rust pathogen)  
 
Pathotypes of Pgt are given a pathotype designation on the basis of two differential sets. The first set, The 
International Set, comprises six genotypes that represent key differentials from the original Stakman set (see 
Stakman, Stewart and Loegering, (1962) Identification of physiologic races of Puccinia graminis f. sp. tritici. 
USDA Research Service E617). The International Set is used to assign an Standard Race designation (eg 98, 
343, 34 etc), by using a key included in the publication by Stakman et al. (1962). The second set, known as 
the Australian Supplemental Differential Set, comprises 11 wheat and two triticale genotypes numbered from 
1 to 13 (Table A1). Virulence on a given differential is indicated by inclusion of the corresponding number 
in the pathotype designation. Hence, pathotype 98-1,2,3,5,6 is Standard Race 98 as determined by the 
International Set, and is virulent on Australian supplemental differentials 1 (Sr6), 2 (Sr11), 3 (Sr9b), 
5 (Sr17), and 6 (Sr8a). 
 

Table A1. Australian supplementary differential genotypes used to 
identify pathotypes of Puccinia graminis f. sp. tritici 

Number Differential Gene1 

1 McMurachy Sr6 
2 Yalta Sr11 
3 W2402 Sr9b 
4 W1656 Sr36 
5 Renown Sr17 
6 Mentana Sr8a 
7 Norka Sr15 
8 Festiguay Sr30 
9 TAF 2 SrAgi 

10 Entrelargo de Montijo  
11 Barleta Benvenuto Sr8b 
12 Coorong Sr27 
13 Satu SrSatu 

1 Note that these differential lines possess other resistance genes; the 
genes indicated are those being used to characterise pathogenicity.   

 
 
 
Puccinia triticina (wheat leaf rust pathogen) 
 
The designation system used for P. triticina is similar to that used for P. graminis f. sp. tritici . Two 
differential sets are used, the first being the International Set, comprising four representative genotypes from 
the differential set developed by North American workers (see Johnston and Browder (1966). Seventh 
revision of the international register of physiologic races of Puccinia recondite f. sp. tritici. Plant Disease 
Reporter 50: 756–760). The second set, Australian Supplemental Differential Set, comprises 13 wheat 
genotypes (Table A2), and as with stem rust pathotypes, virulence on a given differential is indicated by 
inclusion of the corresponding number in the pathotype formula. Where partial virulence is detected, the 
numbers is enclosed in parentheses (eg pathotype 104-2,3,6,(7) is partially virulent for gene Lr17a). 
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Table A2.  Australian supplementary differential genotypes 
used to identify pathotypes of Puccinia  triticina 

Number Differential Gene 

1 Thew Lr20 
2 Gaza Lr23 
3 Spica Lr14a 
4 K1483 Lr15 
5 Klein Titan Lr3ka 
6 Gatcher Lr27+31 
7 Songlen Lr17a 
8 CS 2A/2M Lr28 
9 Mildress Lr26 
10 Egret Lr13 
11 Norka Lr1, Lr20 
12 Harrier Lr17b 
13 Agent Lr24 

 
 
  
Puccinia striiformis f. sp. tritici (wheat stripe rust pathogen)  
 
Pathotype nomenclature is based on a published set of differentials that have been expanded and modified to 
accommodate new variants (see Wellings and McIntosh (1990) Puccinia striiformis f.sp. tritici in 
Australasia: pathogenic changes during the first 10 years. Plant Pathology 39:316-325). The pathogenic 
features of pathotypes recorded in 2001 in regard to host resistance genes are illustrated in Table A3. Note 
that ‘S’ indicates a susceptible response. 
 

Table A3. Response of selected resistance genes to pathotypes of P. striiformis f.sp. tritici  
detected in the 2001 survey. 

Pathotype Host Resistance Gene 

 YrA Yr2 Yr51 Yr6 Yr7 Yr81 Yr17 
104 E9 A-        
104 E137 A-  S      
104 E137 A+ S S      
104 E137 A-, Yr17+  S     S 
104 E137 A+, Yr17+ S S     S 
104 E153 A-  S    S  
110 E143 A-  S  S S   
110 E143 A+ S S  S S   
360 E137 A-   S     
1 Yr5 and Yr8 is not present in any Australian wheat and thus pathotypes virulent for this resistance gene have no 

obvious advantage to aid survival. 

 
 
Puccinia graminis f. sp. avenae (oat stem rust pathogen) 
  
Pathotype nomenclature has been based on the North American system which began in the 1950s and has 
been subject to minor revision over the years (see Martens et al. (1979) System of nomenclature for races of 
Puccinia graminis f.sp. avenae. Phytopathology 69: 293-294). Pathotypes are numbered according to the 
response of the differentials. The differentials used at PBI Cobbitty have been based on this set with the 
addition of certain gene combinations which assisted in sorting pathotype mixtures in some situations. The 
differentials comprising Pg9, Pg13, PgSa and Pga have been given the numbers 1,2,3,4 to describe variation 
in addition to the main pathotypes. The main components of the current differential set and the responses of 
certain key pathotypes are indicated in Table A4. 
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Table A4. Response of selected resistance genes to pathotypes of P. graminis f.sp. avenae. 

Differential Pathotype 30 Pathotype 41 Pathotype 94 Pathotype 94-2,3,4 

White Tartar (Pg1) S S S S 
Richland (Pg2) S S S S 
Joanette Strain (Pg3)  S S S 
Rodney (Pg4) S S S S 
Eagle*2/CI4023 (Pg8) S S S S 
Santa Fe selection (Pg9)   S S 
Rodney M (Pg13)    S 
Saia (PgSa)  S  S 
Omega (Pga)    S 
Swan S S S S 

 
 
 
Puccinia coronata f. sp. avenae (oat leaf rust pathogen)  
 
Several systems have been used in designating pathotypes of the oat leaf rust pathogen. The current system is 
not necessarily the best and may well change in the next year or so. Three series of differentials have been 
used in the past two years. The first comprises 12 genotypes allows a coded triplet designation by adding the 
corresponding triplet codes for all differentials rendered susceptible to a given isolate (eg 0207, 0001) (Table 
A5). The second series represents some of the many resistance genes that have been described for P. 
coronata f. sp. avenae. Virulence on a given differential is indicated by inclusion of the corresponding 
number in the pathotype designation. Additional differentials that are being used at present include 
Landhafer (Pc4, Pc5), Santa Fe (Pc6, Pc7, Pc8, Pc21), Ukraine (Pc3c, Pc4c, Pc6c, Pc9), Trispernia (Pc6d), 
Bondvic, Pc45, and Pc48, although pathogenicity on these differentials is not included in pathotype 
designations. The cultivars Warrego, Gwydir, Nugene, Bettong and Barcoo are also included. 
 

Table A5. Australian differential genotypes used to identify 
pathotypes of Puccinia coronata f. sp. avenae 

Number Differential Gene(s) 

4000 H458 PcH548 
2000 WIX4361-9 PcWIX1, WIX2 
1000 Amagalon Pc91 

400 Culgoa PcCul 
200 Cleanleaf Pc38, 39, Cl 
100 PC68 Pc68 
40 TAM 0301 Pc58 
20 TAM 0.312 Pc59 
10 PC61 Pc61 
4 PC38 Pc38 
2 PC39 Pc39 
1 Swan   

1 PC36 Pc36 
2 PC46 Pc46 
3 PC50 Pc50 
4 PC51 Pc51 
5 PC52 Pc52 
6 PC55 Pc55 
7 PC56 Pc56 
8 PC63 Pc63 
9 PC64 Pc64 
10 PC71 Pc71 
11 X534 ? 
12  X716 ? 
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Puccinia hordei (barley leaf rust pathogen)  
 
Pathotype designations for P. hordei are given using an octal system (see Gilmour (1973). Octal notation for 
designating physiologic races of plant pathogens. Nature 242: 620). Octal values for the differentials that are 
susceptible to a given isolate are summed to give the pathotype designation (eg pathotype 5610P+ is virulent 
for Rph12, Rph10, Rph9, Rph8, and Rph4) (ie 4000+1000+400+200+10). The P+ indicates virulence for 
Prior (Rph19). 
 
Additional differentials that have been added over recent years include Reka I (Rph2, Rph19), Ricardo 
(Rph2, RphRicardo), PI 531849 (Rph13), PI58476 (Rph14), Q21861 (RphQ; an allele of Rph2), Cantala 
(RphCantala), PI366444 (RphBarley37), and Gatami (RphGatami). 
 
 

Table A6. Australian differential genotypes used to identify 
pathotypes of Puccinia hordei 

Octal value Differential Gene (s) 

 Gus Susc 
1 Sudan Rph1 
2 Peruvian Rph2 
4 Estate Rph3 
10 Gold Rph4 
20 Magnif 104 Rph5 
40 Bolivia Rph2+6 
100 C. Capa Rph7 
200 Egypt 4 Rph8 
400 Abyssinian Rph9 
1000 Rph10 Rph10 
2000 Rph11 Rph11 
4000 Triumph Rph12 

 
 
 


