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I. SUMMARY 
 
Wheat Stem Rust Levels in eastern Australian wheat crops were low, the most commonly detected pathotype 
being 98-1,2,3,5,6.  Significant levels developed in wheat crops in parts of WA, with some crops being sprayed 
with fungicide. Concerning levels of stem rust developed in some crops of Calingiri and Arrino (Sr30), however 
only one Sr30 virulent isolate was identified (pt 34-2,7,8,9,10). With the exception of one isolate of 
pt 343-1,2,3,5,6, all samples from WA yielded pathotype 34-2 or derivatives of this pathotype.  
 
Wheat Leaf Rust Leaf rust was widespread in most wheat growing regions, reaching epidemic levels in the 
Western District of Victoria, in some crops on the Darling Downs, in some crops of Triller in the MIA, and in 
much of WA. Pathotypes of the “104-2,3,(6),(7),11 group” dominated in all regions continuing the trend of recent 
years. The Triller pathotype was detected in Qld, NSW, Victoria and SA. Three pathotypes with virulence for 
Lr17b were most commonly associated with long season winter wheats. The most commonly detected pathotype 
in New Zealand was 53-1,(6),(7),12. 
 
Wheat Stripe Rust Early reports of stripe rust on Cunningham in Region 1 proved to be of no concern with the 
onset of APR. The dominant pathotype was 104 E137 A- which continues to survive, especially in northern areas 
of eastern Australia. A pathotype with virulence for Yr8 (104 E153 A-) was commonly detected in northern 
NSW. Although first noted in 1985, this pathotype represents no immediate threat to commercial wheats. The 
most significant development was the first detection of virulence for Yr17 in two separate samples. This 
pathotype (104 E137 A- Yr17+) may represent a threat to several cultivars with the VPM1 resistance. Stripe rust 
levels in southern areas, especially Victoria and South Australia were very low. 
 
Oat Stem Rust Samples received indicated that the pathogen was widespread throughout cereal growing regions. 
Pathoytpe groups 30 and 94 were predominant. Virulence for Pga continued to be frequent in Region 1, with 
occasional isolates recovered from Region 2. There are no currently effective genes in commercial cultivars for 
resistance to oat stem rust. 
 
Oat Leaf Rust Leaf rust of oats was widespread in 1999-2000. Virulence for Pc68 was detected in samples 
collected in Qld in May, and later in NSW. The pathotype responsible, 0307-6,10, is regarded as a single-step 
mutant from the Cleanleaf pathotype, 0207-6,10. A second Pc68 virulent pathotype, 0107-3,6,10, was also 
isolated. As in 1998-1999, pathotypes with virulence for genes Pc38, Pc39or PcCleanleaf were common in NSW 
and Qld but were rare or not detected in SA and WA. Three pathotypes with virulence for Warrego were also 
isolated. Pt 4473-6,10 appeared to increase in frequency in Region 1. Triplet code pathotypes 0000 and 0001 
tended to be the most common isolated from SA and WA. Three samples of oat leaf rust from New Zealand 
yielded pt 0007-6,8,10.  
 
Barley Stem Rust There were few reports of stem rust in crops of barley in 1999-2000. In Qld, stem rust was 
widespread at low levels in barley crops, but it occurred late in the season and was of no commercial significance. 
Samples of stem rusted barley from eastern Australia comprised mainly the non-wheat attacking hybrid “scabrum” 
rust.  In contrast, most samples collected in WA yielded pathotypes of the wheat stem rust pathogen, probably a 
consequence of the significant levels of stem rust in wheat in that state. 
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Barley Leaf Rust Barley leaf rust was widespread in 1999-2000, but remained at very low levels in most barley 
growing regions. The disease was a problem in some barley crops in Tasmania. In WA, it was more widespread 
than in previous seasons but there were no reports of significant damage. Two significant events were the 
detection of virulence for Rph12 in Qld and the appearance of a new pathotype (4653P+) virulent for Rph12 and 
Rph13 in Tasmania. Although only first detected in Tasmania in 1991, virulence for Rph12 is now common in all 
barley growing regions of Australia, with about 85% of the isolates identified in the 1999-2000 survey being 
virulent for this gene.  
 
Barley Grass Stripe Rust This rust was commonly sampled from barley grass, especially in southern NSW and 
Victoria. Several samples were also collected from crops of Skiff and Tantangara, although no crop losses were 
reported. The rust was not detected on samples from wheat, although infected barley grass was noted to yield 
occasional isolates of wheat stripe rust. 
 
Triticale and Rye Rusts No rust problems were encountered or reported on triticale and rye during 1999-2000.  
 
 
 
II. DETAILED REPORT 
 
INTRODUCTION 
 
Rust surveys or inspections conducted during 1999-2000 included: 
 
November 2-5 1999. Dr R. F. Park, Victoria. Long -season winter wheats and spring wheats, west of Melbourne; 
Inverleigh, Winchelsea, Colac, Lismore, Lake Bolac, Penshurst, Dunkeld; 30 crop inspections. Leaf rust was 
widespread throughout the region with moderate levels in many crops of Kelalac, some crops of which were 
sprayed with fungicide to control the disease. Several long season winter wheat crops were heavily infected with 
leaf rust. Although common on barley grass, stripe rust was not located in wheat crops. Leaf rust was common in 
crops of barley but at low to trace levels. Stem rust and leaf rust of oats were severe on wild oats in places.  
 
October 1-3 1999. Prof R. A. McIntosh, northern NSW, Qld; Toowoomba to Dalby, Goondiwindi, Narrabri to  
Dubbo and returning to Sydney. Very little rust was observed in wheat crops, with the exception of leaf rust in a 
crop (possibly Hybrid Meteor) south of Cecil Plains. Leaf rust and stem rust were common on wild oats, as was 
stripe rust on barley grass. 
 
1-3 November 1999. Prof R. A. McIntosh, northern tablelands; New England Highway to Tamworth, Gunnedah, 
Narrabri, Breza, Coolah, Mendooran, Dubbo, Parkes, Marsden, Grenfell, Cowra and Bathurst; 36 crop 
inspections. Low levels of wheat leaf rust were observed in one crop; two crops of barley had very low levels of 
stripe rust; two crops of barley had leaf rust, one of which was severely rusted; and one crop of oats severe levels 
of leaf rust and stem rust. Stripe rust was found on barley grass at all inspection sites. 
 
5-8 November 1999. Dr C. R. Wellings, southern NSW and northern Victoria comprising 37 crop inspections 
over approximately 2500Km (Hume Highway to Gundagai and Albury, then to Raywood and Charlton, Bendigo, 
Mitiamo, Echuca, Jerilderie, Griffith, Temora). Raywood trial site was infected with barley grass stripe rust with 
some advanced lines up to 80MS-S. Wheat crops free of rust except trace levels for leaf rust in northern Victoria 
and severe leaf rusting in Griffith irrigation area where chemical control had been applied. Barley grass 
commonly infected with stripe rust, even in dairying areas remote from cereal crops. 



1999-2000 Cereal Rust Survey – Annual Report 
 
 

 
 

© The University of Sydney 3 / 15 

SEASONAL CONDITIONS 
 
Conditions in northern regions of the eastern cereal belt were generally favourable during 1999 with above 
average rainfall in autumn. A dry winter was experienced throughout the eastern regions with a return to good 
rains in spring through most of NSW. However, the Victorian Wimmera and the Mallee region extending to 
South Australia experienced a dry spring There was a wet start to the 1999 cropping season in WA and this was 
followed by the development of leaf and stem rust in many crops, with an estimated cost to the grains industry of 
$20 million. The summer of 1999/2000 was unusually mild and quite wet, particularly in the western regions of 
Qld.  
 
 
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 
 
Levels of stem rust in wheat crops in eastern Australia were low. Low levels of stem rust were found on 
volunteer wheat plants growing along side a railway line in Geelong in early November, and the disease was 
found at trace levels in some crops of winter wheats in Victoria in December.  The most commonly detected 
pathotype in eastern regions was 98-1,2,3,5,6 (Table 1). Three isolates of pt 34-1,2,3,5,6, a derivative of 98-
1,2,3,5,6 with added virulence for Sr7b, were detected in Victoria and SA. This pathotype was detected for the 
first time in 1998.  Three isolates of the Oxley pathotype, 343-1,2,3,5,6, were identified from samples collected 
from an artificially inoculated rust nursery at Gatton, Qld. 
 
In contrast to the situation in the eastern cereal growing region , significant levels of stem rust developed in 
wheat crops in the Esperance district of WA, and the disease occurred sporadically in the central and northern 
regions of the wheat belt in that state.  Some crops in the Esperance, Lakes and Central wheatbelt were sprayed 
with fungicide to control stem rust, and losses of 40-50% were measured in crops with stem rust or both stem and 
leaf rust north of Esperance. Concerning levels of stem rust developed in some crops of Calingiri and Arrino, 
both of which possess Sr30. Despite this, only one isolate (pt 34-2,7,8,9,10, isolated from Westonia growing near 
Beaumont) was identified as being virulent for Sr30. With the exception of one isolate of pt 343-1,2,3,5,6 from 
Salmon Gums (collected at the end of September), all samples from WA yielded pathotype 34-2 or derivatives of 
this pathotype. Those most commonly isolated were pts 34-2 (43% of isolates) and 34-2,7 (44% of isolates) 
(Table 1). Thirteen isolates of pt 34-2,7,10, virulent on the durum differential Entrelago de Montijo, were also 
identified. Two pathotypes were detected for the first time in the 1999-2000 survey, the Sr30 virulent pathotype 
34-2,7,8,9,10 and pt 34-2,7+Norin 40, virulent on Norin 40, and isolated from Westonia at Borden. 
 
The relationship between pts 34-2 and 34-2,7 has been examined in comparative greenhouse experiments. The 
two pathotypes differ in pathogenicity for Sr15, the expression of which is very temperature sensitive. Whilst it is 
clear that variants exist that are virulent and avirulent for Sr15, it is possible in some cases at least that the 
determinations made with respect to this gene are not 100% accurate. It also appears that although all isolates 
within this group are virulent for Sr11, some produce a lower infection type on the Sr11 tester Yalta. Presumable 
these isolates are avirulent for a second uncharacterised resistance gene in Yalta. 
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Notes on Cultivars Carrying Genes for Stem Rust Resistance 
 
All cultivars with the following genes are resistant to the pathotypes isolated in 1999-2000. Cultivars with Sr30 
whilst being listed as resistant 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: 
 
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 (Ajana, Arrino (heterogeneous), Brookton, Buckley, Calingiri, Cranbrook, Cunderdin, Frame, Hybrid 

Galaxy, Kalannie, Katunga, Molineux, Osprey, Rosella, Silverstar, Sunfield, Sunmist). 
Sr31 (Grebe, Mawson,Tennant,Triller and Warbler) 
Sr38 (Bowie, Camm, Sunbri, Sunstate, Sunvale and Trident)  
 
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, 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. 
 
 
 
Wheat Leaf Rust (caused by Puccinia recondita f. sp. tritici) 
R. F. Park and M. Williams 
University of Sydney 
 
Epidemiology and Pathotype Distribution 
 
Leaf rust was widespread throughout the wheat growing regions of Australia during 1999. In Victoria, 
unexpectedly high levels of leaf rust developed in the western Districts, especially on the longer season spring 
wheat Kelalac and on several long season winter wheats, and spraying of fungicides was widespread. Significant 
levels of leaf rust developed in crops of Mawson, Hybrid Mercury and Kennedy, with some crops on the Darling 
Downs being heavily infected.  There were no reports of leaf rust from commercial crops in northern NSW, but 
high levels developed in crops of Triller in southern NSW in the MIA, with some reports of spraying for leaf rust 
control Leaf rust was again widespread in WA, with the epidemic commencing in the south east and spreading 
throughout the wheat belt by late spring. 
 
All isolates from WA were identified as pt 104-1,2,3,(6),(7),11, a variant of this pathotype with complete virulence 
for the durum differential cultivar Gaza, or 122-1,2,3,(6),(7),11 (two isolates only) (Table 2). Gaza is used in surveys 
to monitor virulence for Lr23. Up until 1997, all isolates of pt 104-2,3,(6),(7),11 and derivative pathotypes, although 
virulent for Lr23, were avirulent on Gaza, indicating the presence of additional resistance effective against these 
isolates. Variants with full virulence on Gaza are now present in both WA (pt 104-1,2,3,(6),(70,11+Gaza high) and 
in eastern Australia (SA, Victoria, and southern NSW, pts 104-2,3,(6),(7),11+Gaza high and 104-
1,2,3,(6),(7),11+Gaza high).  These variants are not regarded as an increased threat to the current suite of bread and 
durum wheat cultivars.  Increased (but not full) virulence for Lr17a has also been detected in isolates of pt 104-
1,2,3,(6),(7),11 from WA and eastern Australia. This pathotype could be more virulent on the cultivar Perenjori 
(Lr1+Lr17a), although further tests are needed to establish this. 
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Seven of the 11 pathotypes detected in eastern Australia were members of the group of which pt 104-
2,3,(6),(7),11 is regarded as the progenitor (Table 2). These isolates accounted for 74% of the total number of 
isolates identified from eastern Australia, and as has been the case since 1989, the dominant pathotype in all states 
was a member of this group of pathotypes. The Triller pathotype, 104-1,2,3,(6),(7),9,11, first detected in southern 
NSW in 1997, increased in frequency and distribution, and was detected in Qld, NSW, Victoria (1 isolate) and 
SA (1 isolate) (Table 2). Three pathotypes were most commonly associated with long season winter wheats; 
pts 53-1,(6),(7),10,11,12, 76-1,3,5,10,12, and 104-1,2,3,(6),(7),11,12. The latter was detected for the first time 
and is regarded to be a single-step mutant derivative of pt 104-1,2,3,(6),(7),11 with added virulence for Lr17b, a 
gene present in many of the long season winter wheats. Pt 53-1,(6),(7),10,11,12, first detected in Tasmania in 
1997, increased in frequency and in distribution and was detected in experimental plots at Bairnsdale, eastern 
Victoria, throughout the Western Districts of Victoria, and also in Tasmania (Table 2). The increased frequency 
of these pathotypes is no doubt a consequence of the cultivation of some long season winter wheat cultivars. 
Three isolates of pt 10-1,2,3,4, an “old” pathotype, were identified from samples collected in southern NSW and 
Victoria (Table 2). 
 
Three pathotypes were identified from 8 viable samples received from New Zealand. The most commonly detected 
pathotype was 53-1,(6),(7),12, first detected in New Zealand in 1990, and considered to be of exotic origin. This 
pathotype is avirulent on most of the catalogued resistance genes, being virulent only on Lr2c, Lr10, Lr17b and 
Lr20., and has not been detected from Australia. Single isolates of pt 104-1,2,3,(6),(7),11 and 104-1,2,3,(6),(7),9,11 
(possibly a greenhouse contaminant) were also identified (Table 2). 
 
Notes on Cultivars Carrying Genes for Leaf Rust Resistance 
 
All cultivars with Lr24 (Cunningham, Datatine, Goroke, Janz, Krichauff, Nyabing, Perouse, Sunco, Sunelg, 
Swift, Tasman and Worrakatta) and Lr37 (Bowie, Camm, Sunbri, Sunstate, Sunlin, Sunvale and Trident) are 
resistant to all pathotypes isolated from Australasia during 1999-2000. It is possible that some cultivars with 
Lr17a (Baxter, heterogeneous; Perenjori), may be more susceptible to a variant present 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, however pt 64-(6),(7),(10),11, not isolated in 1999-2000 but present in 
Region 1 during 1990-1998, combines virulence for Lr1 with partial virulence for Lr13 and the response of 
wheats with these genes to this pathotype is not known. Cultivars with Lr26 (Grebe, Mawson, Triller and 
Warbler) are seedling susceptible to pt 104-1,2,3,(6),(7),9,11, detected in southern NSW in 1997. Sunland (Lr28) 
is resistant to the pathotypes isolated during 1999-2000. 
 
The long season dual purpose wheats Longbow and More (Lr13), Gordon (Lr17b plus possibly Lr13), and 
Lawson, Muchmore (Lr17b and Lr13) are all seedling susceptible to pts 73-1,3,5,10,12, 53-1,(6),(7),10,11,12, 
and 104-1,2,3,(6),(7),11,12. Declic (Lr13, Lr14a, Lr17b) is resistant to all pathotypes except 76-1,3,5,10,12 and 
104-1,2,3,(6),(7),11,12.  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. 
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Wheat Stripe Rust (caused by Puccinia striiformis f. sp. tritici) 
C. R. Wellings1 and K.R. Kandel 
(1on secondment from NSW Agriculture) 
 
Epidemic Development 
 
Initial samples were received from northern NSW in late July with samples continuing to be predominant from 
Region 1 through most of September. During this period, unusually heavy rusting was observed in several 
instances on crops of Cunningham, although adequate levels of APR proved to be effective in reducing epidemic 
development and crop loss. Samples from southern NSW were relatively late with initial samples arriving from 
late September through October, while samples from South Australia (from mid October) and Victoria (from 
early November) indicated that any epidemic development would be localised. Stripe rust continues to be absent 
from WA.  
 
In summary, a late epidemic onset and widespread use of resistant cultivars in eastern Australia resulted in no 
reported crop losses. 
 
Pathotype Distribution 
 
The identity and distribution of pathotypes isolated during the 1999-2000 survey period are summarised in Table 
3. The original pathotype detected in 1979 (104 E137 A-) continues to be recovered at relatively high 
frequencies, especially from Region 1. Derivative pathotypes 104 E153 A-, A+ and 360 E137 A-, A+, which 
represent single step mutational changes for Yr8 and Yr5 from 104 E137 A-, A+, were recovered at higher than 
expected frequencies. Although these pathotypes have been previously recorded, their recovery in 1999 was 
considered unusually high. Pathotype 360 E153 A-, representing a combination of these virulence genes, was 
detected for the first time. However, since Yr5 and Yr8 are not deployed in Australian cultivars, these pathotypes 
do not pose any threat to crop production. 

The most significant event in 1999 was the detection of virulence for Yr17 in two independent isolates collected 
from breeders plots at Narrabri (northern NSW) and Landsdowne (PBI Cobbitty). Both isolates were shown to be 
pathotype 104 E137 A-, Yr17+. This pathotype will be of importance to wheats carrying the Yr17 resistance 
derived from the French wheat VPM1, ie Sunbri, Sunlin, Sunstate, Sunvale, Bowie, Trident. Field nurseries in 
the current season will attempt to determine the extent of vulnerability of these wheats to this new pathotype. 
 
Several unusual pathotypes were also recovered (64 E1 A- and 96 E153 A-) although these do not appear to have 
any selective advantage on Australian cultivars and are expected to remain at low frequencies. 
 
 
 
Barley Grass Stripe Rust (caused by Puccinia striiformis) 
C. R. Wellings1 and K.R. Kandel 
(1on secondment from NSW Agriculture) 
 
Disease Development 
 
The most unusual feature of the 1999 survey was the frequent observation of stripe rust on barley grass with little 
evidence of associated stripe rust in wheat crops. Barley grass samples were received in similar patterns to stripe 
rust from wheat. Although some samples were recorded in April from Victoria, most collections were received 
from mid August. 
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Isolates from barley grass were again shown to be highly avirulent on the wheat differentials, with the exception 
of Chinese 166, and virulent on Skiff barley which was included in the differential testers. These isolates were 
given the common name of barley grass stripe rust (BGYR), which was first detected in 1998, to distinguish 
them from various pathotypes of wheat stripe rust (WYR).  
 
Disease Distribution 
 
Among the 131 samples of stripe rust on barley grass, only five were shown to be WYR. The distribution of 
BGYR samples collected in 1999 is summarised in Table 4. Samples were more frequent from southern NSW 
and also common in northern NSW and Victoria. Approximately 30% of samples were collected from barley, 
although cultivar identification suggested that only Skiff, Tantagara and a range of breeding lines in trial sites 
were affected. There were no reports of crop loss. Two samples of stripe rust on barley from New Zealand were 
shown to be BGYR. 
 
 
 
OAT RUST PATHOGENS 
 
Oat Stem Rust (caused by Puccinia graminis f. sp. avenae) 
C. R. Wellings1 , S. Haque and Melinda Whale 
(1on secondment from NSW Agriculture) 
 
Epidemic Development 
 
Oat stem rust samples were received from wild oat populations and cultivated oats in crops and trials from mid 
April in Victoria, with only a few samples from Queensland and NSW by the end of July. The vast majority of 
the 250 samples were received in October and November.  
 
Pathotype Distribution 
 
Considerable effort was taken to select pure cultures from samples that contained mixtures of several pathotypes. 
This is reflected in the isolation of 316 cultures from 223 samples. The pathotype distribution was similar to 
previous seasons with pathotype groups 30, 41 and 94 prevailing (Table 5). Groups 30 and 41 tended to be more 
frequent in the eastern states while 94 pathotypes were well distributed across all oat growing regions.  
 
Pathotypes with “4” in the formula indicate virulence for Pga. This virulence has progressively become more 
widespread, both in terms of geographical range and the number of pathotypes now incorporating this virulence. 
Approximately 22 % of isolates comprising 12 pathotypes showed virulence for Pga. While pathotype diversity 
for Pga virulence has increased, the relative proportion of the pathogen population appears to have stabilised at 
approximately 20% over the past three seasons. There are currently no effective resistance genes deployed for the 
oat stem rust pathogen. 
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Oat Leaf Rust (caused by Puccinia coronata f. sp. avenae) 
R. F. Park and Melinda Whale 
University of Sydney 
 
Epidemiology and Pathotype Distribution 
 
Leaf rust of oats was widespread on wild oats throughout most Australian cereal growing regions. Most samples 
were received from Victoria, NSW and Qld (Table 6). As in previous years, samples of leaf rusted oats more 
often than not comprised two or more pathotypes, necessitating subculturing of single pustules for definite 
identifications.  A total of 273 samples were received, 40 of which failed to yield viable isolates, and from the 
remaining 233 samples, 509 isolates comprising 23 pathotypes were identified (Table 6).  
 
The most significant event in the oat leaf rust survey of 1999-2000 was the detection of virulence for Pc68 in 
samples of rusted Graza 68 and Moola (both possessing Pc68) collected from Toowoomba and Warwick in May. 
Further isolates were identified from cultivated oats during June and September, and by October, isolates were 
being recovered from leaf rusted wild oats. Surveys from 1995-1998 had failed to detect virulence for this gene. 
The pathotype responsible, 0307-6,10, is clearly a single-step mutational derivative of the original Cleanleaf 
pathotype, 0207-6,10. It was isolated from samples collected in the Toowoomba- Warwick district, as well as 
Bogga Billa, Casino, Narrabri and Orange in NSW. Interestingly, a second Pc68 virulent pathotype, 0107-3,6,10, 
was isolated later in the season from Kingsthorpe in Qld. Although this pathotype shares some similarities with 
pts 0207-6,10 and 0307-6,10, it is clearly different and is of uncertain origin. Pt 0107-3,6,10 is also odd in that it 
possesses virulence for Pc50, a feature very rarely seen in Australian isolates of Puccinia coronata. 
 
Pathotype diversity appeared to be higher in Qld, NSW and Victoria, although it should be noted that these 
regions were the most intensively sampled. As was the case in the 1998-1999 survey, pathotypes with virulence 
for genes Pc38, Pc39or PcCleanleaf (triplet codes 0003, 0007, 0207, 0307, 0607, 2207, 4003, 4473) were rare or 
not detected in SA and WA (Table 6).  The occurrence of these pathotypes in Qld, NSW and Victoria is no doubt 
related to the deployment of cultivars with these genes in these regions (eg Cleanleaf  
[Pc38, Pc39, PcCleanleaf, released Qld 1992], Riel [Pc38, Pc39, released Qld 1993], Graza 70 [Pc38, Pc39, 
released Qld 1994]). Virulence for Cleanleaf was also detected in Victoria and Tasmania (Table 6). 
 
As in 1998-1999, the most common pathotypes in Region 1 were the Cleanleaf (0207-6,10), the Amby (0071-0) 
pathotype, and pt 0001-0, the latter being avirulent on all differential lines except Swan (Table 6). The common 
occurrence of the Amby pathotype is probably a consequence of the deployment of cultivars with the genes 
Pc58, Pc59, or Pc61 (eg Amby II [Pc61, released Qld 1991], Nobby [Pc58, Pc61 +?, released Qld 1992]). 
Virulence for Warrego, first detected in 1998, was detected again in 1999. Two new pathotypes with virulence 
for this cultivar (0007-6,10+Warrego and 0207-6,10+Warrego) were isolated, along with the Warrego virulent 
pathotype detected in 1998 (pt 0007-6,8,10+Warrego) (Table/c).  Pt 4473-6,10, which shares features of the 
Amby and Cleanleaf pathotypes, was detected more frequently than in 1998, possibly indicating that it is 
increasing in frequency. Like pt 0607-6,10, this pathotype is virulent on seedlings of Culgoa, however it is also 
virulent on seedlings of Riel, Amby and Nobby. 
 
Triplet code pathotypes 0000 and 0001 tended to be the most common isolated from SA and WA (Table 6). 
These pathotypes are avirulent on most of the differential lines currently in use, and it is believed that they are 
similar to or the same as pathotypes that occurred prior to the virulence shifts that followed the release of 
resistance cultivars in Region 1 during the 1990s. It was evident that some of these pathotypes, particularly 0001-
0, could be further subdivided in to two or three pathotypes by using several older differential genotypes 
(Landhafer, Santa Fe, Ukraine, Trispernia, Bondvic, Pc45, Pc48 and Ascencao).  
 
Three samples of oat leaf rust from New Zealand yielded pt 0007-6,8,10 (Table 6). This pathotype was also 
detected in New Zealand in 1998, and was also commonly detected in Region 1  
Notes on Cultivars Carrying Genes for Leaf Rust Resistance 
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The detection of virulence for cv Warrego during 1998, and for the gene Pc68 in 1999 (Graza 68, and Moola) are 
yet further examples of the ability of P. coronata to rapidly overcome newly deployed resistance genes. Few of 
the current suite of oat cultivars possess effective seedling resistance to leaf rust.  The resistances of Bettong, 
Barcoo, Nugene and Gwydir continue to be effective. 
 
 
 
BARLEY RUST PATHOGENS 
 
Barley Stem Rust (caused by Puccinia graminis) 
R. F. Park and M. Williams 
University of Sydney 
 
Epidemiology and Pathotype Distribution 
 
There were few reports of stem rust in crops of barley in 1999-2000. In Qld, stem rust was widespread at low 
levels in barley crops, but the disease occurred late in the season and was of no commercial significance. Six 
samples of stem rusted barley from Qld which yielded viable isolates were all identified as the non-wheat 
attacking hybrid “scabrum” rust with or without added virulence for Sr21 (Table 7). Similarly, samples from 
NSW, Victoria and SA comprised primarily “scabrum”+Sr21. In contrast, 15 of the 16 isolates established from 
samples collected in WA were identified as pathotypes of the wheat stem rust pathogen (Table 7), probably a 
consequence of the significant levels of stem rust that developed in wheat in that state. 
 
 
Barley Leaf Rust (caused by Puccinia hordei) 
R. F. Park and M. Williams 
University of Sydney 
 
Epidemiology and Pathotype Distribution 
 
Barley leaf rust was widespread in 1999-2000, but remained at very low levels in most barley growing regions. 
The disease was a problem in some barley crops in Tasmania. In WA, it was more widespread than in previous 
seasons but there were no reports of significant damage. 
 
Two significant events were the detection of virulence for Rph12 in Qld and the appearance of a new pathotype 
(4653P+) also virulent for Rph12, in Tasmania. Virulence for Rph12 (present in Franklin, Gairdner, Tallon, 
Lindwall) was first detected in Tasmania during 1991 (pt 4610P+). This pathotype was subsequently detected in 
SA, Victoria and southern NSW in 1993. Although detected in southern NSW on many occasions since, pt 
4610P+ was not detected in northern NSW or in Qld until 1999-2000. A second Rph12 virulent pathotype, 
5610P+, was also detected in northern NSW and Qld in 1999-2000. This pathotype was first detected in WA, in 
1997, and in 1998, several isolates were recovered from SA and Victoria. It appears that in only two years, pt 
5610P+ has managed to spread from WA to eastern Australia, where it is now widespread.  
 
Two new pathotypes with virulence for Rph12, 4652P+ and 4653P+, were detected initially in Tasmania and 
then in south eastern mainland Australia. The origin of these pathotypes is not clear. Pt 4653P+ was the most 
commonly isolated pathotype from Tasmania (Table 8), and is of particular significance in that it is virulent for 
Rph13 This gene was only recently characterised by north American workers, and was under evaluation in 
Australia as a potential source of resistance. Although only first detected in Tasmania in 1991, virulence for 
Rph12 is now common in all barley growing regions of Australia. About 85% of the isolates identified in the 
1999-2000 survey were virulent for this gene (Table 8). Five other pathotypes were detected in eastern Australia 
at low frequency (Table 8). 
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Notes on Cultivars Carrying Genes for Leaf Rust Resistance 
 
Many Australian barley cultivars carry 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 is 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. 
 
 
 
TRITICALE AND RYE RUST PATHOGENS 
R. F. Park and M. Williams 
University of Sydney 
 
No rust problems were encountered or reported on triticale and rye during 1999-2000. One sample of leaf rust on 
Madonna triticale, collected at Hermitage Research Station, was identified as the Triller pathotype, 104-
1,2,3,(6),(7),9,11.  Three samples of rusted volunteer cereal rye plants, collected in NSW, comprised the rye leaf 
rust pathogen (Puccinia secalina) and the rye stem rust pathogen (Puccinia graminis f. sp. secalis). 
 
 
 
MISCELLANEOUS RUST PATHOGENS ON GRASSES 
R. F. Park 
University of Sydney 
 
Twenty samples of rusted grasses were received, only three of which yielded viable isolates capable of infecting 
cereals. A sample of stem rusted barley grass collected from Langhorne Creek, SA, was identified as comprising 
wheat stem rust pathotype 98-1,2,3,5,6.  An unidentified weed species collected at North Quairading, WA, 
yielded wheat stem rust pathotype 34-2. A sample of stem rusted Elymus (=Agropyron) scabrum collected at 
Pilton in Qld was identified as the hybrid “scabrum” rust. 
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Table 1   Wheat stem rust isolates identified by region, 1 April 1999- 31 March 2000. 
 
 Number of  Isolates 

 Region 1 Region 2 Region 3 Region 4 Region 5  

Pathotype QLD NNSW SNSW VIC TAS SA WA NZ TOTAL 
          
 34-1,2,3,5,6 - - - 1 - 2 - - 3 
 34-2 - - - - - - 49 - 49 
 34-2,7 - - - - - - 50 - 50 
 34-2,7 +Norin 40 - - - - - - 1 - 1 
 34-2,7,10 - - - - - - 13 - 13 
 34-2,7,8,9,10 - - - - - - 1 - 1 
 98-1,2,3,5,6 - 3 - 12 - 4 - - 19 
222-1,2,3,5,6,7 - 2 - - - - - - 2 
343-1,2,3,5,6 3 - - - - - 1 - 4 
          
Total no isolates 3 5 0 13 0 6 115 0 142 
          
Total no samples 3 5 1 12 0 4 89 0 114 
No failed samples 0 0 1 0 0 0 2 0 3 
 
 
 
Table 2   Wheat leaf rust isolates identified by region, 1 April 1999 – 31 March 2000. 
 

 Number of Isolates 

 Region 1 Region 2 Region 3 Region 4 Region 5  

Pathotype QLD NNSW SNSW VIC TAS SA WA NZ TOTAL
          
 10-1,2,3,4 - - 1 2 - - - - 3 
 53-1,(6),(7),12 - - - - - - - 8  
 53-1,(6),(7),10,11,12 - - 5 42 2 - - - 49 
 76-1,3,5,10,12 - - 3 25 1 - - - 29 
104-1,2,3,(6),(7),11 1 4 3 28 1 8 141 2 188 
104-1,2,3,(6),(7),11+Gaza High - 1 - 24 - 4 82 - 111 
104-1,2,3,(6),(7),11,12 - - 2 83 - 1 - - 86 
104-1,2,3,(6),(7),9,11 29 13 18 1 1 - - 2 64 
104-2,3,(6),(7),11 - 1 1 5 - - - - 7 
104-2,3,(6),(7),11+Gaza High - 1 - - - - - - 1 
122-1,2,3,(6),(7),11 - - - - - - 2 - 2 
          
Total no isolates 30 20 33 210 5 13 225 12 548 
          
Total no samples 32 17 27 139 3 11 185 9 423 
No failed samples 4 1 1 9 0 2 12 1 30 
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Table 3   Puccinia striiformis tritici isolates identified by region, 1999-2000. 
 

 Number of Isolates 

 Region 1 Region 2 Region 3 Region 5  

Pathotype QLD NNSW SNSW VIC TAS SA NZ TOTAL
104 E9 A- 1   1  1  3 
104 E9 A+   1     1 
64 E1 A- 2 1      3 
104 E137 A- 3 10 3 4    20 
104 E137 A- Yr17+  2      2 
104 E137 A+  2 2 1    5 
104 E153 A- 1 7 6 2    16 
104 E153 A+   1     1 
96 E153 A-  2      2 
104 E185 A-       1 1 
106 E139 A+       1 1 
360 E137 A- 2       2 
360 E137 A+  1      1 
360 E153 A- 3       3 
110 E143 A-   1    1 2 
110 E143 A+   2     2 
111 E143 A-       2 2 
111 E143 A- Yr27+       5 5 
234 E139 A-       1 1 
234 E139 A- Yr17+       4 4 
234 E139 A+ Yr27+       1 1 
234 E139 A+ 17+       1 1 
239 E143 A-       4 4 
239 E143 A+       1 1 
         
Misc  2 1 1   2 6 
Total No. Isolates 12 27 17 9  1 24 90 
         
Total no samples 11 29 18 9  1 25 93 
No failed samples  2 1 4 1  2 10 
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Table 4   Puccinia striiformis isolates identified as BGYR, 1999-2000. 
 

 Number of Isolates 

 Region 1 Region 2 Region 3 Region 5  

Source of Isolate QLD NNSW SNSW VIC TAS SA NZ TOTAL 
         
Barley  2 14 8 2 2 2 30 
Barley grass 1 10 46 17 1 4  79 
         

Total No. Isolates 1 12 60 25 3 6 2 109 
         
Total no samples 1 14 70 29 4 6 2 126 
No failed samples  2 10 4 1   17 
 
 
 
Table 5   Oat stem rust isolates identified by region in 1999-2000. 
 
 Number of  Isolates 

 Region 1 Region 2 Region 3 Region 4  

Pathotype QLD NNSW SNSW VIC SA WA TOTAL 
30-1,2,3  5 1    6 
30-1,2,3,4  4 3 1   8 
30-1,2  1  3  6 10 
30-1,2,4  1     1 
30-1,3,4  1 1 1   3 
30-3,4  1  1   2 
30-1,4    1  1 2 
41  4 3 6 1 1 15 
41-4   1    1 
41-2,4  1     1 
41-3,4    1 1  2 
41-1,2,4   1    1 
94 1 1 1 1 1 8 13 
94-2 2 8 10 5 1 6 32 
94-1,2 1 10 10 3  5 29 
94-2,3,4  7 8 4 3  22 
94-3 3 10 6 10 3 3 35 
94-2,3 1 10 9 5 2 1 28 
94-1,2,3  5 4 2  1 12 
94-1,2,3,4 4 5 1    10 
94-1,3,4  2 1    3 
94-1,2,4  4  1  3 8 
94-2,4 1 2 1  1  5 
94-3,4 2 1     3 
Miscellaneous 1 13 18 13 3 16 64 

Total no isolates 16 96 79 58 16 51 316 
        
Total no samples 13 72 66 47 15 37 250 
No failed samples 1 7 7 7 2 3 27 
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Table 6   Puccinia coronata f. sp. avenae isolates identified by region, 1 April 1999 – 31 March 2000. 
 
 Number of Isolates 
 Region 1 Region 2 Region 3 Region 4 Region 5  
Pathotype QLD NNSW SNSW VIC TAS SA WA NZ TOTAL
          
0000-2 - 4 1 6 - 4 10 - 25 
0001-0 3 38 45 20 1 11 13 - 131 
0001-1 1 2 7 - - - - - 10 
0001-1,4,11,12 - 1 - 1 1 - - - 3 
0001-2 1 1 1 3  1 4 - 11 
0001-2,9 - - - 3 - - - - 3 
0001-8 - - - - - 1 - - 1 
0003-1,6,10,11,12 - 1 4 3 - - 1 - 9 
0003-6,10 - - - 1 - - - - 1 
0007-6,10 3 2 2 1 - - - - 8 
0007-6,10 +Warrego - - 1 - - - - - 1 
0007-6,8,10 5 12 8 1 - 1 - 3 30 
0007-6,8,10 +Warrego 1 - - - - - - - 1 
0071-0 15 43 41 5 1 2 - - 107 
0107-3,6,10 2 - - - - - - - 2 
0207-1,6,10,11,12 1 - 1 1 - - - - 3 
0207-6,10 14 33 31 12 2 - - - 92 
0207-6,10 +Warrego 3 - 2 - - - - - 5 
0307-6,10 19 6 - - - - - - 25 
0607-6,10 - - 1 - - - - - 1 
2207-6,10 - 1 - - - - - - 1 
4003-6,10 - - - 2 1 - - - 3 
4473-6,10 12 14 6 4 - - - - 36 
          

Total No. Isolates 80 158 151 63 6 20 28 3 509 
          

Total no samples 37 80 76 33 2 15 27 3 273 
No failed samples 2 15 13 1 0 3 6 0 40 
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Table 7   Barley stem rust isolates identified by region, 1 April 1999 – 31 March 2000. 
 

 Number of Isolates 

 Region 1 Region 2 Region 3 Region 4  

Pathotype QLD NNSW SNSW VIC SA WA TOTAL 
        
Scabrum 1      1 
Scabrum+Sr21 5 3  1 2 1 12 
34-2      4 4 
34-2,7      9 9 
34-2,7,10      2 2 
98-1,2,3,5,6    1   1 
        

Total no isolates 6 3 0 2 2 16 29 
        

Total no samples 9 4 0 1 2 19 35 
No failed samples 3 1 0 0 0 5 9 
 
 
 
 
 
Table 8   Isolates of Puccinia hordei identified by region, 1 April 1999 – 31 March 2000. 
 

 Number of Isolates 

 Region 1 Region 2 Region 3 Region 4 Region 5  

Pathotype QLD NNSW SNSW VIC TAS SA WA NZ TOTAL 
          
 200P+    2     2 
 210P+ 1    1    2 
 220P+   2 1  2   5 
 243P+    1     1 
 272P+   1      1 
4610P+ 5 2 2 6  1   16 
4652P+     4 2   6 
4653P+   2 2 7    11 
5610P+ 1 1 5 3 3 3 16  32 
          

Total no isolates 7 3 12 15 15 8 16 0 76 
          

Total no samples 6 2 7 8 9 4 18 1 55 
No failed samples 0 0 0 1 0 0 2 1 4 
 


