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Prevalence and c rop  l o s s e s  i n  Western Canada 

Stem r u s t  of o a t s  caused by Puccinia  
raminis  Pers .  f .  sp. avenae Eriks .  E E. 

Zen,. w a s  f i r s t  found i n  southern Manitoba 
i n  l a t e  J u l y .  The d i s e a s e  developed slowly 
and caused l i t t l e  o r  no crop l o s s  except  i n  
a few la te  f i e l d s .  Although l i g h t  i n f e c t i o n s  
of stem r u s t  w e r e  found throughout Manitoba 
and i n  e a s t e r n  Saskatchewan, weather 
condi t ions  permi t t ing  e a r l y  p lan t ing  i n  t h e  
Red River Valley,  and adverse epidemiological  
condi t ions  dur ing  t h e  growing season combined 
t o  prevent  t h e  s e r i o u s  l o s s e s  sus ta ined  i n  
1970 ( 2 ) .  

Uniform r u s t  n u r s e r i e s  

O a t  s t e m  r u s t  i n f e c t i o n s  w e r e  l i g h t  i n  
r u s t  n u r s e r i e s  grown a t  32 l o c a t i o n s  across 
Canada (Table 1 ) .  Rust w a s  observed i n  only 
6 of t h e  n u r s e r i e s ,  and i n f e c t i o n s  of more 
than  5% occurred only a t  Lennoxville,  Quebec, 
and Glenlea, Manitoba. Virulence on t h e  
r e c e n t l y  discovered stem r u s t  r e s i s t a n c e  
gene, p 4 3 ,  w a s  no t  found i n  any of the  
n u r s e r i e s .  

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 a 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  previous years  ( 1 ) .  I n  

add i t ion  t o  t h e  v a r i e t i e s  with 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' (pq 1 2 ) ,  ' S a i a ' ,  and 
'R.L. 2926' ( 9 13) w a s  used. A l l  224  
isolates were a h e n t  on Kyto and Saia;  
only one c u l t u r e  from Manitoba, an apparent ly 
new race, C 2 4 ,  combining v i ru lence  on Pg 3 ,  
4 ,  9 ,  and 13 a t tacked  'R.L. 2926 ' .  
Physiologic  race C10 continued t o  predominate 
( 7 4 %  of a l l  i s o l a t e s )  i n  Western Canada 
( T a b l e  2 ) .  Race C23, a race a v i r u l e n t  on a l l  
commercial v a r i e t i e s ,  inc reased  from 11% i n  
1970 t o  25% i n  1971, while  race C20, 
a v i r u l e n t  only on pg 13, decreased from 1 7 %  
i n  1970 t o  2% i n  1971. Races C3 and C5, once 
dominant, have almost disappeared. I n  
Eastern Canada, race C9 continued t o  
predominate b u t  races C8 and C10 were a l s o  
common. Segregat ing the  r u s t  i s o l a t e s  by 
o r i g i n  (from h o s t s  with stem r u s t  r e s i s t a n c e  
vs. those  without)  had no e f f e c t  on race  
d i s t r i b u t i o n ,  except  with C23 which w a s  
i s o l a t e d  only from wild o a t s .  The evolu t ion  
of race C24  p resen ts  no immediate problems t o  
t h e  development of r e s i s t a n t  v a r i e t i e s  s i n c e  
sources of r e s i s t a n c e  e f f e c t i v e  a g a i n s t  it 
have been used i n  conjunct ion with genes Pg 
9 and 13, confer r ing  r e s i s t a n c e  t o  races  C 1 0  
and C20.  

The v i ru lence  range of t h e  r u s t  
populat ion has been maintained a t  a very high 
l e v e l  ( T a b l e  3 ) .  Only genes pg 8 and 1 2  i n  
Eastern Canada and pq 9 a m 3  i n  Western - - 

Table 1. Percentage i n f e c t i o n  by Puccinia  graminis f .  sp .  avenae on 12 o a t  c u l t i v a r s  i n  uniform r u s t  
nu r se r i e s*  a t  6 l o c a t i o n s  i n  Canada i n  1971 

C . I .  Rodney C . I .  R .L .  R.L. R.L. 
Location Bond Tr i spe rn ia  Landhafer 4023 S a i a  ABDH 3034 Rodney Harmon 2924 2925 2926 

Lennoxvi l le ,  Qu6. 5 t r * *  tr 0 0  25 0 tr 0 2 5  t r  0 

New Liskeard,  Ont. 5 0 0 t r  0 t r  tr  0 5 0  0 0  

Thunder Bay, Ont. tr 0 0 0 0  0 0  t r  0 0 0 0  

Apple H i l l ,  Ont. tr 0 0 0 0  0 0  t r  0 0 0 0  

Guelph, Ont. 3 t r  0 0 0  3 0  1 tr 0 0 0  

Glenlea ,  Man. 25 0 0 0 0  tr  0 5 tr  0 tr 0 

* 
No r u s t  was observed i n  26 o t h e r  n u r s e r i e s  loca ted  a t  S t .  John ' s  West, Nfld . ;  Char lot te town,  P.E.I.; 

Freder i c ton ,  N . B . ;  Ken tv i l l e  and Truro, N.S.; Macdonald Col lege,  Normandin, Qugbec, and La Poca t ig re ,  Q u ~ . ;  
Appleton, Kapuskasing, Kemptville,  Ottawa, Vineland, and Williamstown, Ont.;  Brandon, Durban, and Morden, Man.; 
Indian Head, Melfor t ,  and S c o t t ,  Sask.; Beaverlodge, Edmonton, and Lethbridge,  A l t a . ;  and Agassiz and Creston,  
B .C. 

** 
t r  = t r a c e  i n f e c t i o n  

Canada confer  e f f e c t i v e  r e s i s t a n c e  t o  t h e  
predominant races i n  t h e  r e s p e c t i v e  areas. 
Since and Pg 4 are t h e  only types of 

Contr ibut ion No.  514, Research S t a t i o n ,  r e s i s t a n c e  p s n t  i n  Commercial o a t  
Canada Department of Agr icu l tu re ,  .Winnipeg, v a r i e t i e s ,  t h e  crop remains vu lnerab le  t o  
Manitoba R3T 2M9. s e r i o u s  l o s s e s  i n  1972.  
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Table 2. D i s t r ibu t ion  of physiologic  r aces  o f  o a t  stem r u s t  i n  Canada i n  1971 

Race Virulence formula No. o f  i s o l a t e s  from Percentage 
formula (e f f ec t ive / ine  f f e c t i v e  To ta l  of t o t a l  

no. P q  h o s t  genes) Qud. Ont. Man. Sask. i s o l a t e s  i s o l a t e s  

c3  
c 5  
C6 
C8 
c9 
c10 
C14 
c20 
C23 
C24 

Total  

1 

1 
2 3 
4 8 
1 3 120 23 
1 1 

1 

4 
1 33  16 

1 

8 18  159 39 

1 
1 
1 
5 

12 
147 

2 
4 

50 
1 

224 

0.4 
0.4 
0.4 
2.2 
5.3 

65.6 
0 .9  
1 .8  

22.3 
0.4 

Table 3 .  Frequency of v i ru lence  i n  the  o a t  stem r u s t  populat ion on va r ious  types of  
r e s i s t a n c e  i n  Canada i n  1971 

~- 
98 

Percentage of  i s o l a t e s  v i r u l e n t  on c u l t i v a r s  To ta l  Mean 
Geographic with  t h e  following genes f o r  r e s i s t a n c e :  no. v i ru lence  

a r e a  Pg-1 P q - 2  P g- 3  pq -4  pq-8 pq-9 pq-13 i s o l a t e s  c a p a b i l i t y  

Eastern Canada 96.1 92.3 80.7 96.1 19.2 73.0 0.0 26 4.57 

Western Canada 99.5 74.8 100.0 74.8 99.5 2.5 0.5 198 4.51 

* 
Mean v i ru lence  c a p a b i l i t y  = no. of  i s o l a t e s  v i r u l e n t  on Pg-1 + ... + pq- l3 / to t a l  no. 

of i s o l a t e s .  
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