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STEM RUST, OF OATS IN CANADA IN 1970' 
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Prevalence and c rop  losses i n  Western Canada 

In  1970 stem r u s t  o f  oats caused by 
Pucc in ia  graminis  Pers. f .  sp. avenae Eriks .  
E E. Henn. w a s  f i r s t  found i n  Manitoba on 
J u l y  20 and it developed r a p i d l y  to produce 
t h e  most severe epidemic s i n c e  1955. 
Abundant inoculum combined wi th  a 
cons iderab le  ac reage  of la te- seeded oats 
r e s u l t e d  i n  heavy losses. Stem r u s t  
i n f e c t i o n s  o f  over 30% w e r e  common i n  
Manitoba and eastern Saskatchewan before  t h e  
c rop  had reached t h e  dough stage:  i n f e c t i o n s  
o f  up t o  80% occurred i n  some la te  f i e l d s  i n  
Manitoba. L igh t  i n f e c t i o n s  of r u s t  occurred 
as f a r  w e s t  as Ass in ibo ia ,  Sask., and 
northward beyond Nipawin, Sask. Prel iminary 
estimates of  combined crown and s t e m  r u s t  
damage i n  Manitoba i n d i c a t e  losses i n  excess  
of 10 m i l l i o n  bushe ls ,  and more than h a l f  of 
t h e  loss is  a t t r i b u t a b l e  to stem rus t .  

Uniform r u s t  nu r se r i e s  

O a t  stem r u s t  i n f e c t i o n s  were r e l a t i v e l y  
l i g h t  i n  r u s t  n u r s e r i e s  grown a t  35 locations 
across Canada (Table 1 ) .  Rust w a s  observed 
i n  on ly  9 of  t h e  n u r s e r i e s ,  and i n f e c t i o n s  o f  
20% or more occurred only a t  Kentv i l l e ,  N.S., 
and Brandon and Morden, Man. The i n f e c t i o n s  

i n  Manitoba and Saskatchewan n u r s e r i e s  are 
n o t  i n d i c a t i v e  of  t h e  cons iderab ly  h e a v i e r  
i n f e c t i o n s  observed i n  f i e l d s  dur ing  
ex tens ive  d i s e a s e  surveys i n  t h e s e  areas la te  
i n  t h e  growing season. 

I d e n t i f i c a t i o n  and d i s t r i b u t i o n  of  physio- 
l o g i c  races 

Physiologic races w e r e  i d e n t i f i e d  by t h e  
methods used i n  p rev ious  y e a r s  ( 1 ) .  I n  
a d d i t i o n  t o  varieties w i t h  t h e  genes l i s t e d  
i n  Table 2 ,  a supplementary set c o n s i s t i n g  Of 
'Kyto' (pg 1 2 ) ,  ' S a i a ' ,  and 'R. L. 2926' (pg 
13) ( 2 )  w a s  used. A l l  256 isolates w e r e  
a v i r u l e n t  on Kyto and Sa ia ;  t w o  c u l t u r e s  of 
race C1 from Manitoba and one c u l t u r e  o f  race 
C16 from Nova S c o t i a  w e r e  v i r u l e n t  on R.L. 
2926. Phys io log ic  race C10 cont inued t o  
predominate (67% of  a l l  isolates) i n  Western 
Canada (Table 2 )  : race C20, p rev ious ly  found 
only i n  trace amounts i n  1966, and race C23, 
f i r s t  found i n  1969, comprised 1 7 %  and 11% , 
r e s p e c t i v e l y ,  o f  a l l  i s o l a t e s  from t h i s  
region. Races C3 and C5, once dominant, have 
almost disappeared.  I n  Eas te rn  Canada, race 
C10 appears  t o  have increased  b u t  t h e  number 
o f  isolates is too small t o  a t t a c h  any 
s ign ig icance  to t h i s  i n d i c a t i o n .  The 
discovery of  t w o  r a c e s ,  C1 from Manitoba and 

Table 1. Percentage in fec t ion  by Puccinia graminis f .  sp.  avenae on 1 2  o a t  v a r i e t i e s  a t  9 uniform r u s t  
nurseries* i n  Canada i n  1970 

CI Rodney C I  R.L. R.L. R.L. 
Locali ty Bond Trispernia Landhafer 4023 Saia ABDH 3034 Rodney Harmon 2924 2925 2926 

0 0  0 0  tr 0 0 0 0  Indian Head, Sask. 0 tr** 0 

Brandon, Man. 20 tr 0 0 0  0 0  t r  tr  5 5 t r  

Morden, Man. 20 tr tr 5 tr 10 3 30 40 10 5 t r  

The Pas, Man. tr 0 0 0 0  0 0  10 10 5 tr  0 

0 .  0 tr  0 0 0 0 0 0  Guelph, Ont. tr 0 0 

0 20 0 Thunder Bay, Ont. tr  0 0 tr 0 0 0  0 0 

Appleton, Ont. tr 0 0 0 0 - 5 0  5 tr  tr  0 tr 

New Liskeard, Ont. 10 0 0 0 0  0 0  tr  0 t r  0 tr 

Kentvil le ,  N.S. 0 0 0 tr 0 0 0  5 0 20 tr 0 

* 
No r u s t  was observed i n  23 other  nurseries located a t  Agassiz and Creston, B.C.; Edmonton, Beaverlodge, 

Lacombe, and Lethbridge, Alta. ;  Scot t  and Melfort, Sask.; Apple H i l l ,  Kemptville, New Liskeard, Ottawa, and 
Vineland, Ont. ; L '  AssOmption, Lennoxville , Macdonald College, Normandin, Qusbec, and L a  Pocatizre , Que. ; Truro, 
N.S.; Fredericton,  N . B . ;  Charlottetown, P . E . I . ;  and S t .  John's,.Nfld. 

** 
tr = t race  in fec t ion  

Cont r ibu t ion  No. 458 Research S t a t i o n ,  
Canada Department o f  Agr icu l tu re ,  Winnipeg, 
Manitoba. 
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Table 2 .  Distr ibution of physiologic races of  o a t  stem r u s t  i n  Canada i n  1970 

Race Virulence formula No. of i s o l a t e s  from Percentage 
formula (e f fec t ive / inef fec t ive  Total of  t o t a l  

no. Pg hos t  genes) N.S .  Ont. Man. Sask. i s o l a t e s  i s o l a t e s  

A) Combined i s o l a t e s  from a l l  hosts  (B + C) 

c1 
c3 
c5 
C8 
c9 
c10 
C16 
c20 
C2 3 

2 
5 
2 2 

2 
1 8 

8 1 2 1  36 
1 

9 2 28 11 
1 4  13 

2 
5 
4 
2 
9 

165 
1 

41 
27 

Total  2 20 172 62 256 

0.8 
2.0 
1.6 
0.8 
3.5 

64.4 
0.4 

16.0 
10.5 

c1 
c3 
C8 
c9 
c10 
C16 
c20 
C2 3 

Total  

B) I s o l a t e s  from cul t iva ted  oa ts  with stem r u s t  res i s tance  

2 2 
2 2 

1 
7 7 
8 79 23 110 

1 1 
24 9 33 

2 1 3 

1 16 109 33 159 

1.3 
1 .3  
0.6 
4.4 

69.6 
0.6 

20.7 
.1.9 

c3 
c 5  
C8 
c9 
c10 
c20 
C23 

Total  

C) I s o l a t e s  from wild oa ts  and v a r i e t i e s  with no stem 

3 
2 2 

1 
1 1 

42 13 
2 4 2 

1 2  12 

1 4 63 29 

r u s t  res i s tance  

3 3.1 
4 4.1 
1 1.0 
2 2 . 1  

55 56.7 
8 8.2 

24 24.7 

97 

Table 3. Frequency of virulence i n  the stem r u s t  population on various types of res i s tance  
i n  Canada i n  1970 

* 
Percentage of i s o l a t e s  v i ru len t  on v a r i e t i e s  Total  Me an 

Geographic with the  following genes f o r  res i s tance :  no. virulence 
a rea  Pg-1 Pg-2 Pg-3 Pg-4 pg-8 pg-9 pg-13 i s o l a t e s  capabi l i ty  

Eastern Canada 86.3 90.9 100.0 86.3 54.5 54.5 4.5 22  4.77 

Western Canada 99.1 85.5 99.1 85.9 97.0 19.7 0.8 234 4.87 

* 
M e a n  virulence capabi l i ty  = no. of i s o l a t e s  v i ru len t  on Pg-1 + . . . + pg-l3/ total  no. 

of i s o l a t e s .  

C16 from Nova Scot ia ,  with virulence on 
r e s i s t ance  conferred by pg 13 is s ign i f i can t .  
These a r e  t he  f i r s t  f i e l d  i s o l a t e s  with 
v i ru lence  on t h i s  res is tance;  they w e r e  
obtained from R. L. 2926 i n  the  uniform r u s t  
nurseries.  Evidently v i ru lence  on pg 13 
r e s i s t ance  e x i s t s  i n  the  pathogen population 
even though the re  has been no se l ec t ion  
pressure f o r  it i n  North America. However, 
the  presence of t h i s  virulence i n  races such 
as C1 and C16 presents  no immediate problem 

t o  t he  production of r e s i s t a n t  v a r i e t i e s  
because t h i s  r e s i s t ance  is being used i n  
conjunction with o the r  types t h a t  have 
e f f e c t i v e  r e s i s t ance  t o  these  races. 

The v i ru lence  range of  the  r u s t  
population has been maintained a t  a very high 
l e v e l  (Table 3) .  Only pg 8 i n  Eastern Canada 
and pg 9 and pg 13 i n  both Eastern and 
Western Canada can be considered a s  
s i g n i f i c a n t l y  e f f ec t ive .  Since Pg 2 and Pg 
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4 are t h e  only types  of r e s i s t a n c e  p r e s e n t  i n  
commercial oat  v a r i e t i e s ,  condi t ions  favor ing  
r u s t  development could again r e s u l t  i n  
s e r i o u s  c rop  losses i n  1971. 

Ac kno wled g m en t,s 

The a s s i s t a n c e  of coopera tors  who cared  
f o r  r u s t  n u r s e r i e s  and submit ted r u s t  
c o l l e c t i o n s  from var ious  p a r t s  o f  Canada is 
g r a t e f u l l y  acknowledged. M r .  P e t e r  K. Anema 
performed t h e  t e c h n i c a l  opera t ions  necessary 
f o r  t h e  i d e n t i f i c a t i o n  of phys io log ic  races. 
D r .  R. V. Clark provided most of t h e  c u l t u r e s  
from Ontario. 
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